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Experimental Transition Probabilities for

Spectral Lines of Seventy Elements

Derived From the NBS Tables of Spectral-Line Intensities

Charles H. Corliss and William R. Bozman

Relative intensities of 39,000 spectral lines with wavelengths between 2000

and 9000 angstroms have been determined on a uniform energy scale for seventy

elements. The light source was an arc between copper electrodes to which a single

element was added in the ratio of one atom of element to 1000 atoms of copper.

The temperature of the arc was determined, by comparison of the observed inten-

sities with published relative g/-values, to be 5100 ±110 °K. The degree of ioni-

zation of eleven elements in the arc was determined by comparison of intensities

in spectra of neutral and ionized atoms with known absolute ^/-values. With the

aid of Saha's ionization equation, the electron density in the arc was found to be

2.4 X 10^^ cm "3. The ionization of seventy elements separately added to the arc

was then calculated with Saha's equation. A correction was made for diffusion of

atoms from the arc stream. With this information, relative values of gf on a uni-

form scale can be computed for the 25,000 lines which have been classified. By
calibration with known absolute g/-values, the scale is put on an absolute basis.

Absolute transition probabilities for 25,000 lines of 112 spectra have been calcu-

lated in this way and the results are tabulated by spectrum. The wavelength in

angstroms, energy levels to the nearest kayser, gA in 10' per second, gf, and log gf
are given for each line.

1. Introduction

The primary attributes of a spectrum line as

observed in the laboratory are its wavelength

and its intensity. The wavelength is ordinarily

measured to six significant figures and, occa-

sionally, to eight or nine. The intensity, on the

other hand, is seldom measured accurately to

one figure and never to more than two.

About thirty years ago, W. F. Meggers de-

cided to correct this situation and initiated an
extensive program of intensity measurements.
The work is now completed and the results

have just been published by Meggers, Corliss,

and Scribner [1961]. The goal of the work
was to provide lists of the principal lines of the

elements generally observed under ordinary

conditions in arc spectra, together with their

relative intensities on a true scale of relative

energy. In addition, the numerical values of

the energy levels between which the transition

occurs are given if the line has been classified.

An inventory of these data is given in table 1

.

The element symbols are listed in alphabetical

order in column 1, the total number of lines

for each element in column 2, and the number
of lines classified in the first and second spec-

tra in columns 3 and 4. The difference between
column 2 and the sum of columns 3 and 4 re-

flects the fact that more than one-third of the

lines in the tables have not yet been classified.

This provides an interesting quantitative view
of the state of analysis in atomic spectra.

Table i. Inventory of lines in tables of spectral-line

intensities

Element Number of lines Element Number of lines
symbol Total I II symbol Total I II

Ag 15 11 4 Na 12 12
Al 16 16 Nb 1,442 1,062 314
As 25 25 Nd 1,465 80 275
Au 27 26 Ni 248 242 4
B 4 4 Os 1,036 912 35

Ba 96 79 16 P 9 9
Be 20 17 2 Pb 39 38 "i

Bi 34 32 Pd 80 76 4
C 1 1 Pr 1,460 232
Ca 79 69 "io Pt 173 161 1

Cd 24 20 4 Rb 13 13
Ce 2,521 1,349 Re 962 824 48"

Co 675 602 57 Rh 512 434 25
Cr 801 615 177 Ru 999 915 52
Cs 19 19 Sb 53 53

Cu 56 46 10 Sc 397 230 81
Dy 1,368 86 Se 5 5
Er 1,199 78 Si 15 15
Eu 524 298 149 Sm 1.563 221 786
Fe 762 671 80 Sn 59 59

Ga 15 15 Sr 76 67 9
Gd 1,426 520 581 Ta 1,302 789 288
Ge 43 43 Tb 1,656 3
Hf 770 433 309 Te 12 12
Hg 19 19 Th 2,221 342 789

Ho 966 3 Ti 951 707 178
In 22 21 "i Tl 18 18
Ir 534 511 Tm 875 62 157
K 8 8 U 1,951 326 316
La 641 270 272 v 1,060 795 219

Li 7 7 w 1,301 1,045 108
Lu 224 82 81 Y 453 260 110
Mg 25 19 6 Yb 432 53 281
Mn 353 .290 54 Zn 20 18 2
Mo 1,577 1,258 208 Zr 1,060 700 322

Total number of lines 38,826 16,602 8,165
Total number of elements _. 70 66 46
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2. Intensity Measurements

The light source chosen for this work was a

10-amp, 220-v d-c arc between copper elec-

trodes mounted in water-cooled clamps. The
electrodes were 1.5-g copper pellets V4 in. in

diameter, formed in a hydraulic press from
copper powder to which one atom of the ele-

ment under investigation was added for every

1000 atoms of copper. A 3-mm gap was main-

tained between the electrodes during the expo-

sures, which varied in duration from 1 sec to

5 min depending on the spectral region under

observation.

An image of the arc was formed within the

aperture of the grating by a quartz lens at the

slit which was uniformly illuminated by light

from all parts of the arc. A rotating step sector

at the slit reduced the exposure in four steps,

with ratio 5 to 1 between steps, along the

length of the slit. All observations were made
in the first-order spectrum of a 6-in. grating

with 15,000 lines per inch, and 22-ft. radius

of curvature, mounted in parallel light to form
stigmatic images on the plates. At a reciprocal

dispersion of 5A/mm and a slit width of 30 fx,

a uniformly flat-topped image of the slit was
formed for aU but the broadest lines.

To cover the spectral range from 2000 to

9000 A, each spectrum was photographed in

five different settings of the spectrograph, by
using Eastman Kodak spectroscopic plates

103-O U-V from 2000 to 3000 A, "33" from

2600 to 4900 A, II-F from 4600 to 6900 A,
and I-N from 6600 to 9000 A. Each plate was
developed 4 min in a rocking tray containing

D-19 developer at 70 °E Beside each spec-

trum of copper containing 0. 1 percent of the

element under study, reference spectra of pure

copper and the pure element were photo-

graphed, the latter also through the stepped

sector.

The exposures were adjusted so that the

continuous spectral background was visible in

the strongest step. The apparent intensity of

each element line visible in the mixture with

copper was estimated relative to selected cop-

per lines throughout the spectrum. By refer-

ence to the auxiliary spectra, estimates were

made of the intensity of any line masked by

copper. To reduce these intensities estimated

relative to copper to a true scale of relative

intensity, accurate measurements of the true

relative intensities of the selected copper lines,

about 200 in number, were made by the stand-

ard methods of heterochromatic photographic

photometry. At wavelengths longer than 3300
A measurements were made relative to an in-

candescent tungsten-strip filament operated at

2787 or 2881 °K. At shorter wavelengths the

tungsten-strip is too faint; a false contribution

is made to the spectrum by the intense light of

longer wavelengths scattered by the grating.

The lines from 2500 to 3300 A were measured
relative to a hydrogen arc lamp calibrated in

this region by R. Stair at the National Bureau
of Standards. Lacking a suitable energy cali-

bration for the shortest wavelengths, the inten-

sity estimates below 2500 A were adjusted by
a judicious extrapolation of our reduction fac-

tors. A more detailed discussion is given by
Meggers, Corliss, and Scribner [1961].

An estimate of the accuracy of our intensi-

ties within a single spectrum has been obtained

by comparing them with quantitative results

published by other investigators. Frerichs

[1926] has measured the relative intensities of

lines in multiplets of Cr, Fe, Mn, Ti, and V by
methods of photographic photometry. Com-
parisons made for 190 lines in 21 different

multiplets show an average deviation of 14

percent. A second estimate results from com-
parison with the photoelectric measurements

of intensities in the iron arc made by Cross-

white [1950]. The average difference between

intensities of 330 iron lines common to the two

sets, in the region 3175 to 5658 A, is 27 per

cent. This comparison was made without any

adjustment of intensities for possible tempera-

ture differences between the two light sources.

Crosswhite estimates an accuracy of 1 percent

for his measurements.

A more fruitful comparison was made with

the relative /-values reported by King and
King [1938] for Ti i. A plot of log [AVg/]
versus upper excitation potential for 59 multi-

plets of Ti I yielded a straight line characteris-

tic of a Boltzmann distribution of energy-state

population. The average deviation from the

line was 25 percent. The Kings state that their

average deviations of individual measure-

ments from the mean values vary from 4 to 15

percent for different lines. The foregoing com-
parisons suggest that a fair estimate of the

average deviation of our intensity values is

about 25 percent.

Although our original intention was to de-

termine the relative intensities of spectral lines

for purposes of quantitative spectrochemical

analysis, it became evident from comparisons
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such as that mentioned above that useful /-

values could be derived from our measure-

ments. A Boltzmann population distribution

was demonstrated by the linearity of the plots

and a temperature for the arc could be calcu-

lated from the slope of the line. In view of the

often-stated dissatisfaction of astronomers

with the quantity and quality of available /-

values, we decided to make a careful investi-

gation for the conversion of our intensity

measurements into /-values.

3. Conyersion to Transition Probabilities

A uniform set of observations of line inten-

sities for a large number of spectra, all meas-

ured on the same scale and in the same light

source, will have a number of inherent advan-

tages for the determination of transition prob-

abilities.

1 . The effective temperature of the source

can be accurately determined by using the ob-

served intensities and published values of rela-

tive transition probabilities for many different

spectra.

2. The degree of ionization can be meas-

ured for many different elements by using the

observed intensities and published values of

absolute transition probabilities for arc and

spark lines. With this information a best value

for the electron density in the source can be

determined.

3. The degree of ionization for each ele-

ment observ^^d in the source can then be com-
puted.

4. With this information, relative transition

probabilities on a uniform scale for all ob-

served lines which have been classified in the

energy-level structure of any spectrum can be

calculated.

5. The uniform relative scale can be nor-

malized to the absolute scale by comparison

with published absolute transition probabili-

ties for many different spectra.

There is a reasonable expectation that the

general mean values of temperature, electron

density, and normalization factor so obtained

will provide more accurate calibrations than

any calibration with /-values from only a sin-

gle spectrum. Furthermore, these mean values

can be applied to spectra for which no /-values

are presently available. In this way, calibrated

4. Temperature of

Conversion of our intensities into transition

probabilities requires first of all an accurate

value of the effective temperature of the arc.

Although the temperature in the arc stream

is a function of the axial and radial position,

we deal here with an effective value which is

/-values can be obtained for any element ob-

servable in the standard light source.

The practical realization in the copper arc

of the procedure outlined above is based on

the following assumptions

:

1. The arc is characterized by an effective

temperature and electron density which do

not change from one observation to the next.

This effective temperature is both defined and

obtained by use of the Boltzmann equation, as

shown in section 4. To attain this condition

the size, shape, spacing and cooling of the

electrodes, and the current in the arc were all

carefully controlled. Such care is normal in

spectrochemical procedures employed in this

work.

2. Atoms of each added element enter the

arc stream at the same rate, which is 1 j 1000
the rate of entry of copper atoms. The mix-

tures with copper powder were accurately

weighed and thoroughly mixed before com-
pressing into pellets at uniform pressure. The
low concentration does not affect the thermal

properties of the copper electrodes so that the

added element should enter the arc stream

uniformly with the copper.

3. Atoms of each added element leave the

arc stream at a rate which depends on atomic

weight in a sufficiently well-known way. This

problem is discussed in section 6.

4. A toms of each added element exist in the

arc stream at a concentration so low that self-

absorption of lines is negligible. Comparisons

made with published sets of relative /-values

show that this condition has been satisfied,

with the exception of the resonance lines of a

few simple spectra.

the Copper Arc

inherently weighted according to the intensity

distribution in the arc. Furthermore, the meth-

od of temperature measurement is based on
comparison of published relative transition

probabilities of atomic lines with intensities of

the same lines measured in the copper arc.
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This yields precisely the temperature appro-

priate to the calculation of transition prob-

abilities from our intensities.

The Einstein-Boltzmann equation for the

intensity of a spectral line can be written in

the form

l = ^hvgA e
kT

(1)

where is the particle density and u is the

partition function for any particular atom or

ion; h is Planck's constant; k is Boltzmann's

constant; E is the energy and g the statistical

weight of the upper level; A is Einstein's tran-

sition probability, / is the intensity and v is

the frequency of the line; and T is the absolute

temperature of a source which follows a Boltz-

mannian distribution of energy. This can also

be written in the form

u m \^
^I

E_

kT

(2)

where / is Ladenburg's oscillator strength for

the emitted line, e/m is the specific charge of

the electron, and A is the wavelength of the

line.

Now if, for a given spectrum, we plot log

[gA /Ik] or log [gf/IX.^] versus E, we will obtain

a straight line if the source has a Boltzmannian

distribution. From the slope of the line, which

wUl he—l/kT, we can determine T.

Work of Allen and Asaad [1955] and trials

of our own have shown that many of the calcu-

lated transition probabilities are unsuitable for

this work. We have confined ourselves to ex-

perimentally determined values based on in-

dependent temperature determinations. A
thorough search of the literature, aided by the

NBS Atomic Physics Data Center, disclosed

3 1 sets of relative transition probabilities for

20 atomic species from which temperatures

could be derived by comparison with the in-

tensities in the NBS Tables. The data origi-

nated in the five laboratories listed below.

Physical Institute of the State University

at Leningrad 1 1 sets

Physical Laboratory of the

University of Utrecht 10 sets

Norman Bridge Laboratory of the Cali-

fornia Institute of Technology 7 sets

Physical Institute, Academy of Sciences

USSR, Moscow 2 sets

Zeeman Laboratory at the

University of Amsterdam 1 set

In general, the various laboratories use dif-

ferent methods. At Leningrad, the anomalous
dispersion of vapor in a furnace is measured

by the "hook method" of Rogestwensky

[1941]. The furnace temperature is measured
with an optical pyrometer. At Utrecht, meas-

urements are made usually with the arc meth-

ods originated by Ornstein and his coworkers,

and carried on by Smit [1946]. They generally

measure the temperature from the intensity

distribution in the CN bands in the spectrum.

The California experiments follow the method
of total absorption as developed by King and

King [1935]. The furnace temperature is

measured with an optical pyrometer. A com-
parison of the temperatures determined from

the data of the several laboratories is given in

table 2, with the standard deviation of the in-

dividual determinations from the means.

Table 2. Comparison of temperatures derived from
data of five laboratories

Spectrum Temp. Dev.

California

Ca I 4200 620
Cr I 4280 540
Ni I 4660 240
Fe I 4820 0
Ti I S08Q 260

V I 5310 490
Co I 5380 560

Av 4820 390

a = 470

Leningrad

Mn I 3900 1330
In I 4510 720
Cd I 4750 480
Ba I 5000 230
Sc I 5100 130

Zn 1 5160 70
Ti I 5400 170
Co I 5480 250
Ga I 5780 520
V I 6100 870

TI I 6400 1170

Av. 5230 540

0 = 720

Utrecht

Ba I 4250 870
Sr I 4410 710
Ag I 4600 520
Ca I 4880 240
Cd I 5080 40

K I 5100 0
Ti I 5260 140
Zn I 5600 480
Mg I 5780 660
Hg I 6250 1130

Av. 5120 480

0 = 630

Moscow

Fe 1 4850
Fe I 5320

Amsterdam

Fe I 5500
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The general average of the 31 individual

determinations of the effective temperature of

our arc, with the standard deviation of the

mean, is

5100+110 °K.

The standard deviation of the individual de-

terminations (cr) is 600 °K. The median value

is also 5100 °K. Taken as a whole, the results

exhibit a normal (Gaussian) distribution of

values about the general mean, as is shown in

table 3.

Consideration of the results in table 2 sug-

gests that the temperature of the copper arc is

substantially constant and that the variations

arise from systematic errors in the various sets

of transition probabilities. For example, the

two sets of g/-values for V i are compared with

the same intensities in each case. The tem-

perature difference of 790 °K can arise only

from systematic errors inherent in one or both

sets of g/-values. Similarly, the Utrecht values

for Cd I are systematically smaller relative to

the Leningrad values at the large values of E,

so although identical NBS intensity numbers

are used, the two plots yield temperatures

which differ by 330 °K. The diversity of meth-

ods represented and the independent nature of

the laboratories leads us to suppose that these

systematic errors have offset one another to

some extent in contributing to the general

average value.

An example of a temperature plot with data

from each of the three major laboratories is

given in figures 1, 2, and 3. The agreement of

7.5

6.5

1

\ o

1 1

CO I

(OSTROVSKY, 1958)

5480 °K

0

MULTIPLETS

X o

\ o

X °

'N. o

o

X o
o \ o

o \^

1 1 \
20 25 30 35 40

E, KILOKAYSERS

Figure i. Log ratio of intensity X V to gt-value for

multiplets of Co i in the copper arc plotted versus

upper level. An arc temperature of 5480 °K is derived

from the slope of the Hne of best fit.

the experimental points with the best straight

line drawn through them indicates that Boltz-

mann's law is adequately obeyed. A more de-

tailed discussion of this temperature measure-

ment is given by Corliss [1962a].

25 30 35 40 45 50

E, KILOKAYSERS

Figure 2. Log ratio of intensity X to gi-value for

multiplets of Cr i in the copper arc plotted versus up-

per level. An arc temperature of 4280 °K is derived

from the slope of the line of best fit.

E .KILOKAYSERS

Figure 3. Log ratio of intensity in the copper arc X
A, to gA for multiplets of Ti i plotted versus upper
level. An arc temperature of 5260 °K is derived from
the slope of the line of best fit.
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Table 3. Distribution of individual temperature determinations about the mean in intervals of a

Interval 3300-3900 3900-4500 4500-5100 5100-5700 5700-6300 6300-6900

3900 4200 4510 5100 5750 6400
Individual 4250 4600 5160 5780

determinations 4280 4660 5260 6100
of temperature 4410 4750 5310 6250

4820 5320
4850

, 5380
H-OOU

5000 5480
5080 5500
5080 5600
5100

Observed fraction 0.03 0.13 0.36 0.32 0.13 0.03
Expected (Gaussian) --0.02 0.14 0.34 0.34 0.14 0.02

5. Degree of Ionization in the Copper Arc

With the temperature determined in the

previous section it is possible to derive relative

transition probabilities for the lines of a par-

ticular spectrum. If the relative transition

probabilities for lines of both the first and sec-

ond spectra of an element are to be determined

on the same scale, the degree of ionization in

the radiating gas must be determined. This can

be done if absolute transition probabilities are

known for arc and spark lines of a single ele-

ment.

If in eq (2) we designate quantities associ-

ated with a neutral atom by the superscript °,

divide it by a similar equation in which quanti-

ties associated with ions are designated with

the superscript ^, and solve for N'^/ N°, we
obtain

(7X3)+ u+

E+ - go

Of the seventy elements in the NBS Tables

of Spectral-Line Intensities, there are at pres-

ent only eleven for which all the quantities on
the right side of eq (3) are known. The data

used in obtaining the numerical evaluations

are given in table 4. The eleven atoms and ions

Table 4. Experimental determination of ionization for eleven elements in the copper arc

Atom
or
ion

Wavelength Intensity u gf E
N*

log
N"

Percent
ionization

Be°
Be+

A
3321
3130

160
800

1.0

2.0
3.06
1.50

kK
52.082
31.932

-1.236 5.5

Mg°
Mg+

3838
2795

940
1600

1.0

2.0
6.0
1.80

47.957
35.72

-0.852 12.

Ca°
Ca+

4226.73
3933

1100
6400

1.2

2.2
1.46
2.20

23.652
25.3

.957 90.

Sc°
Sc+

5671
3613

598
6606

12.1

23.2
11.

6.9
29.16
27.65

.761 85.

Ti°
Ti+

4305
3759

1636
532

30.4
55.9

7.4
5.

29.98
31.36

- .056 47.

V°
v+

4111
3093

2760
1936

48.8
43.0

7.3

11.2

26.59
35.06

.284 66.

Zn"
Zn+

4810
2061

280
15.5

1.0
2.0

1.0
1.8

53.672
48.62

-2.931 0.12

Sr°
Sr+

4607.33
4077

650
7800

1.3

2.2

1.8

1.87

21.698
24.19

1.564 97.

Cd"
Cd+

3261.06
2265

32
170

1.0

2.0

0.0022
1.8

30.656
45.01

-0.608 20.

Ba°
Ba*

5535.48
4554

650
8500

2.5
4.3

1.92
2.0

18.060
21.65

1.569 97.

Pb°
Pb+

2401.95
2203.53

36
9

1.6

2.1

0.064
0.604

49.440
59.448

-0.260 35.
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are listed in order of atomic number in column
1 . The wavelengths and intensities taken from

the NBS Tables are given in columns 2 and 3.

In most cases the total intensity for a multiplet

is used and only the first four figures of the

wavelength of the leading line in the multiplet

are given. In cases where a single line is used,

the decimals are given. In column 4 are found

the partition functions calculated by Claas

[195 1]. The sums of the absolute g/-values for

the lines are listed in column 5. Because of the

scarcity of experimental absolute values, espe-

cially for second spectra, we have used, with

two exceptions, only absolute theoretical val-

ues or experimental relative values adjusted to

an absolute scale derived from theoretical

values. The energy levels of the upper states

given in column 6 are in units of kilokaysers

(1 kK= 1000 cm~0. For multiplets, weighted

mean values are given. Log N'*'/N° and the

percent ionization for each element are given

in the last two columns. The principal source

of error in these determinations lies in the ab-

solute g/-values. The intensities contribute an

uncertainty of about 25 percent and the arc

temperature contributes from 2 to 12 percent,

depending on the value ot (E^ —E°).

For the remaining 59 elements this proce-

dure cannot be used. Instead, we compute the

degree of ionization for all seventy elements by
using a mean value of electron density obtained

by solving Saha's equation for the eleven ele-

ments discussed above. We write Saha's equa-

tion in the form

log A^e=21.245-0.988 V-logN+/N°-
log u + /u°, (4)

where Ne is the electron density in cm~^,V is

the ionization potential of the atom in volts,

and the temperature is taken to be 5100 °K.

The eleven computations are given in table 5.

The mean value of electron density is 2.4 x
10" cm~3, corresponding to a pressure of

170 dynes/cm2 or 1.7 X 10"^ atm at 5100 °K.

The average deviation in log Ne given in table

5 corresponds to a range of Ne from 0.9 to

6x 10" cm~3. The standard deviation of the

mean is 0.17 on a log scale.

A non-spectroscopic determination of A^e

can be obtained from electrical and geometri-

cal measurements on the copper arc, by using

the continuity relationship that the current

density is equal to the product of the charge of

the electron, the electron density in the arc

stream, and average velocity of the electrons

Table 5. Calculation of electron density

Element V u°/u+ log iVe

DQ y.oZ\j U.jUU 1 1 ^"lAVi.j /4

Mg 7.644 .500 14.846
ca 6.1 1

1

14.5 14
OC 6.54 .522 14.306
1

1

D.oZ 1 A OK
vV D. /'t 1 lis

Zn 9.391 0.500 15.199
Sr 5.692 .591 14.285
Cd 8.991 .500 13.271
Ba 5.210 .582 14.764
Pb 7.415 .762 14.297

9

Average 14.375 ±0.413

in the direction of the current. The current

density midway between the electrodes in our

arc was 170 amp/cm^. From measurements of

the drift velocities of electrons in air by Niel-

son and Bradbury [1937], a value of 4.5 x 10^

cm/sec can be deduced for the conditions in

our arc plasma. With this information we find

an electron density of 2.4xl0"cm"^, the

same as the spectroscopic value. The exact

agreement is, of course, not significant, but it

indicates that our result is fairly reliable. It

also indicates that ionization in our arc is well

described by Saha's equation. This matter is

discussed in more detail by Corliss [1962b].

To calculate the degree of ionization for our

seventy elements, we rewrite eq (4) by using

the mean value of log Ne '

log A^+/N° = 6.870-0.988 F-logM°/M+. (5)

The straight line in figure 4 is a plot of this

equation. The slope of the line is fixed by the

temperature determined in the foregoing sec-

tion. The points represent the directly deter-

3 IONIZATION
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Figure 4. Degree of ionization in the copper arc.

The points represent the experimentally determined
values for eleven elements. The straight line repre-

sents Saha's ionization equation for a temperature of
5100 °K and an electron density of 2.4 x 10" cm"^
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mined experimental values of ionization for To evaluate eq (5) we need good values of

the eleven elements in table 4. Their location the ionization potentials and partition func-

with respect to the line indicates that this tem- tions for each of the seventy elements. loniza-

perature is appropriate to the calculation of tion potentials listed in column 3 of table 6 are

the degree of ionization as well as excitation. taken from Moore [1958] with the exception

Table 6. Ionization potentials, partition functions, degree of ionization, and persistence for seventy elements
in the copper arc

z Element V u° «+ log N*m° P

% %
J T : 1 n 1 223 94.4 0 603
4 Be 9.320 1.0 2.0 -2!030 99. o!9i ;650

5 B 8.296 6.0 1.0 -2.104 99. .78 .682

6 C 11.256 9.3 6.0 ^.441 100. .0036 .701

11 Na 5.138 2.1 1.0 1.472 3.26 96.7 .818

JVlg 1 n1 .u z.u —U.Jo 1 71 29.4 .828

13 Al 5.984 5.9 1.0 .187 39.4 6l! !846

14 Si 8.149 9.5 5.7 -1.404 96. 3.8 .854

15 P 10.484 4.5 8.2 -3.228 100. 0.059 .871

19 K 4.339 2.2 1.0 2.241 0.571 99.4 .913

^1110. 1 i 1 L.L 1 0Q9 I.J 09 Sfx. J 918
21 Sc 6.54 12.1 23.2 0.692 16.9 83. !938

22 Ti 6.82 30.4 55.9 .394 28.8 71. .950

23 V 6.74 48.8 43.0 .155 41. 59. .961

24 Cr 6.764 10.6 7.3 .026 49.5 51.5 .964

mil D.J / .o 71/ i* 28 9 .974

26 Fe 7.87 28.5 43.6 - .126 84. 15!8 !977

27 Co 7.86 33.1 30.0 - .942 90. 10.3 .987

28 Ni 7.633 30.6 11.0 -1.115 93. 7.1 .986

29 Cu 7.724 2.4 1.0 -1.141 93. 6.74 1.000

Z.I1 O 1Q1 1 ni .u 9 nz.u —A.iyj 1 00 'y 0.776 1.006

31 Ga 6.00 5.2 1.0 0.226 37.3 62.7 I'.on

32 Ge 7.899 7.7 4.4 -1.177 93.8 6.24 1.024

33 As 9.81 4.6 6.0 -2.706 99.8 0.197 1.030

34 Se 9.75 7.5 4.2 -3.015 99.9 .097 1.039

37 KD A 14. 1 / o 00 (\ 1 054

38 Sr 5.692 1.3 2.2 1.475 3.24 97. L058
39 \ 6.38 12.1 16.2 0.695 16.8 83. 1.061

40 Zr 6.84 35.3 46.6 .230 37. 63. 1.065

41 Nb 6.88 25.4 23.2 .031 48. 52. 1.068

42 Mo 7.1U is. / /.J — .ZU'f 38 1.074

44 Ru 7.364 33.6 23.3 - .564 79. 21 !4 1X84
45 Rh 7.46 26.2 15.0 - .743 85. 15.3 1.087

46 Pd 8.33 3.1 7.5 - .973 90. 9.6 1.093

47 Ag 7.574 2.0 1.0 -0.914 89.1 10.9 1.095

48 Cd 8.991 1 A z.u QR 1 1 90 1 102

49 In 5.785 4.2 1.0 0.531 22.7 77.3 l.'l06

50 Sn 7.342 5.3 3.2 - .604 80.1 19.9 1.113

51 Sb 8.639 4.74 3.43 -1.805 98.4 1.55 1.117

52 Te 9.01 6.30 4.40 -2.185 99. 0.65 1.126

55 Cs 3.893 2.5 1 C\l.U 99.8 1.133

56 Ba 5.210 2.5 4.3 1.960 1.08 98!9 l!l39

57 La 5.61 20.2 30.2 1.504 3.0 97. 1.141

58 Ce (5.6) 110. 190. 1.56 2.8 97. 1.142

59 Pr (5.5) 50. 86. 1.69 2.0 98. 1.143

60 Nd (5.5) CA OO. 1 .Do 9 7 98 1 148

62 Sm 5.6 35. 57. 1.59 2.5 98! 1.155

63 Eu 5.67 9.2 15.7 1.499 3.1 96.9 1.157

64 Gd 6.16 51. 78. 0.967 9.7 90.3 1.163

65 Tb (6) 50. 80. 1.09 8. 92. 1.165

66 Dy (6) 36. <JA 1 AOi.uy Q
O. 92 1 169

67 Ho (6) 36. 60. 1.09 8. 92.' i.'ni

68 Er (6) 50. 80. 1.09 8. 92. 1.174

69 Tm (6) 10. 17. 1.09 8. 92. 1.176

70 Yb 6.2 1.00 2.00 1.07 7.8 92. 1.180

71 Lu 6.15 8.52 1.39 0.002 49.9 <A 1

72 Hf 6.8 13.9 12.3 .117 43. 57. 1.186

73 Ta 7.88 16.4 22.1 - .789 86. 14.0 1.188

74 W 7.98 11.9 12.8 - .978 90. 9.5 1.191

75 Re 7.87 6.7 7.0 - .892 89. 11.4 1.193

76 Os 8.5 19.0 17.6 -1.56 97. 2.7 1.197

77 Ir 9.1 20.9 14. -2.31 99. 0.49 1.199

78 Ft 9.0 19.8 9.65 -2.34 99. .45 1.202

79 Au 9.22 2.45 1.10 -2.588 99.7 .257 1.203

80 Hg 10.43 1.0 2.0 -3.129 99.9 .074 1.207

81 Tl 6.106 2.5 1.0 0.439 26.7 73.3 1.210

82 Pb 7.415 1.6 2.1 - .337 68.5 31.5 1.212

83 Bi 7.287 4.3 1.1 - .921 89.3 10.71 1.214

90 Th (6) 19.0 34.3 1.13 7. 93. 1.233

92 U (6) 54. 80. 1.04 8. 92. 1.238
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of those for the rare earths and a few more re-

cent values. Amongst the rare earths, fairly

good spectroscopic values are available for

Sm, Eu, Gd, Yb, and Lu. Ionization potentials

of the remaining rare earths are not well estab-

lished, but as a group these elements are re-

markably uniform in their ease of ionization.

The values given in parentheses are estimates

based in some cases on adjusted non spectro-

scopic values.

The partition functions for the 41 elements

Li through Ge, Rb through Mo, Pd through

Sn, Cs through La, and Hg through Bi in col-

umns 4 and 5 of table 6 are taken from Claas

[1951]. Partition functions for 18 additional

elements for which knowledge of the spectral

terms is reasonably complete were calculated

from the equation

n

by summing over all levels up to 14 kK. Above
that value the Boltzmann factor is less than 2

percent and the contributions to the sum be-

come very small. Values calculated by this

procedure differ from those calculated by
Claas by less than 5 percent on the average.

The partition functions for the eleven re-

maining elements could not be accurately de-

termined because knowledge of the spectral

terms is incomplete or wholly lacking. Esti-

mated or assumed values, based partly on
predicted spectral structures and partly on
comparison of the character of the observed

spectrum with that of similar analyzed spectra,

are given in parentheses. The assumed values

(in parentheses) probably differ from the true

values by less than a factor of two. The more
reliable values and estimates suggest that for

most of the rare earths the value of lies

between 0.4 and 0.8; accordingly a value of

0.6 has been assumed for the inadequately

analyzed rare earths. This may be accurate to

50 percent.

The evaluation of eq (5) for our seventy

elements is given in column 6 of table 6, and
the corresponding percentages of neutral

atoms and ions are given in columns 7 and 8.

It is interesting to note the periodicities of

N'^/N° with atomic number. This ratio is

monotonic over longer ranges of Z than the

well-known periodicities of ionization poten-

tial.

At this point we may remark that for every

thousand copper atoms in the arc stream,

about 67 electrons are released into the gas

from copper atoms. Even in the case of the

most easily ionized added element, not more
than one electron can be contributed for every

thousand atoms of copper. It is clear then that

the added elements cannot affect the electron

density in the arc. Furthermore, the degree of

double ionization in the arc is probably neg-

ligible. Of the elements added to the copper,

the one which may be expected to yield the

largest number of doubly charged ions is

barium. Evaluation of eq (5) for the ratio

Ba + +/Ba+ shows that the proportion of ba-

rium that will be doubly ionized is only 0.02

percent.

A more detailed discussion of the degree of

ionization in the copper arc is given by Corliss

[1962b].

6. Persistence of Atoms in the Arc

The metallic atoms in the hot core of our

copper arc are continuously lost by diffusion

into the surrounding atmosphere and are con-

tinuously replaced by the evaporation of elec-

trode material. In the steady state established

immediately after the ignition of the arc, the

atoms will be lost at the same rate that they are

replaced but, because of their smaller veloci-

ties, heavier atoms will remain in the core

longer than light ones. Even though all seventy

elements are introduced into the arc at the

same rate, the concentration of heavy elements

will be greater than that of light ones and the

intensities of their spectra will be affected ac-

cordingly. If the transition probabilities de-

rived from our intensities are to be on a

uniform scale, a correction for this variable

persistence of atoms in the arc stream must

be made.

A recent study of this matter has been made
by Raikhbaum and Malykh [I960]. They
measured the mean time spent by atoms of Li,

Na, Ca, Zn, Ag, Cd, and Tl in 10-amp d-c

arcs in air between carbon electrodes. The arc

gap was 5-mm. The measured times t in milli-

seconds are related to the atomic weights A
by the following equation

?=0.440+0.7141og^,

from which their experimental points deviate

by less than one percent. If we divide this
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equation by the time spent in the arc by copper

atoms, we will obtain the persistence of atoms
in the arc stream relative to those of copper

p=0.255+0.413 logv4. (6)

From this we find, for example, that gold

atoms persist in the arc twice as long as do
those of lithium.

Since eq (6) represents data obtained in an

arc very similar to ours, we will use it to supply

the necessary correction for the diffusion of

both atoms and ions out of our arc. At the ele-

vated temperature in the arc, it is reasonable

to assume that the diffusion constants of ions

are about the same as those of their parent

atoms. The value of p for each element will be

found in column 9 of table 6.

7. Normalization of the Scale

With the information worked out in the pre-

vious sections, we are in a position to calculate

relative g/-values on a uniform scale for the

classified lines of atoms or ions listed in the

Tables of Spectral-Line Intensities. From eq

(2), introducing the variable persistence p, we
have

E_

gf (relative, = i^lNp) Ik^ € (7)

Since neither nor / is known in absolute val-

ue, we cannot calculate absolute values of gj

directly. We can, however, calibrate the rela-

tive scale against known absolute values of gj.

A normalization factor C can be determined

for every observed line for which an absolute

g/-value is known.

_ E_

C = (gf,absolute, 11^') (W") e "
(8)

Absolute /-values in the literature are no-

toriously inaccurate, and it is most important

to choose carefully from them and to use as

many reliable values as possible in order to

arrive at a reasonably reliable value for C. An
excellent and comprehensive critical discus-

sion of /-values is given by Goldberg, Miiller,

and Aller [I960]. As an extreme example of

the discordance amongst absolute /-values, we
cite their Table 54, showing eight determina-

tions of absolute values in Cri. The extreme

values disagree by a factor of 500!

For a uniformly radiating gas, it is reason-

able to expect that the normalization factor

from eq (8) would be a constant. Although we
have treated our arc as a uniformly radiating

gas in deriving an effective temperature and

electron density, it is of course not so in fact.

The temperature declines from a maximum at

the axis to room temperature at the maximum
radius of the arc. Furthermore, the arc has thin

layers at the electrodes where the electric fields

are very strong. The nonuniform excitation

which exists outside the dominant region of

uniform temperature and electron density in

the core of the positive column produces a

curious departure of the normalization factor

from a constant value for extremely small and
large values of E. Preliminary reductions of

our intensities to absolute g/-values by using

a constant value of C produced /-values for

lines with the highest excitation potentials

which were so large as to be at variance with

the Thomas-Kuhn /-sum rule. It was this ano-

maly that drew our attention to the dependence

of C on £ for extreme values of E.

About 90 percent of the lines in our tables

originate from upper levels between 15 and 50
kK. These lines are excited primarily in the

core of the positive column of the arc under

conditions characterized by the temperature

and electron density determined in sections 4

and 5. Most of the lines from the higher levels

are too weakly excited in this region to be ob-

served. Such lines, however, are excited in the

thin layers of higher excitation close to the

electrodes and are observed in the integrated

light of the arc used in our experiment. Since

the intensity of these lines is higher than would

be expected from the positive column alone,

the value of C declines at large values of E.

The lines of lowest excitation energy, on the

other hand, are excited in the low-temperature

regions of the positive column at abnormally

large distances from the axis as well as in the

core. As a consequence, a larger total volume

of radiating gas is contributing to the intensity

of these lines and the value of C declines some-

what at the lowest values of £ (see eq (8)).

Thus, while C may be taken as a constant

for most of our lines, the inhomogeneous na-

ture of the radiating gas in our arc requires

that C be treated as a function of E for lines

with very low and very high excitation energies.

To evaluate this function we have made 37

determinations of C at values of E between 10
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and 90 kK, carefully selecting the best avail-

able absolute transition probabilities that cov-

er the range of E. Below 75 kK the only

values used were experimental absolute val-

ues or experimental relative values adjusted

to an experimental absolute scale or, in some
cases, to a scale based on values calculated

from wave functions. Above 75 kK no abso-

lute values were available from the litera-

ture, so we extended the function with values

we calculated by the method of Bates and
Damgaard [1949]. Less than 0.1 percent of

our lines originate at these high levels. The
values of log C determined by the three kinds

of absolute g/-values are given in tables 7, 8,

and 9, and those below 75 kK are plotted in

figure 5. The function used in the reduction of

our intensity numbers to absolute transition

probabilities is represented by the curve. The
function has an essentially constant value of

— 16.61 between 15 and 50 kK and declines at

smaller and larger values of E. This decline is

a quantitative representation of the way in

which the excitation of the integrated radiation

from the arc differs from that of a uniformly

radiating gas at a temperature of 5 100 °K and
an electron density of 2.4 x 10^'' cm"'^.

The data from which our normalization

function has been determined are presented

in tables 7, 8, and 9. Following the atomic

number and spectrum symbol, the wavelength

(given to six figures) of the single line used or

the wavelength (given to four figures) of the

strongest line of the multiplet used is listed in

column 3. The log of the relative intensity

taken from the Tables of Spectral-Line Inten-

sities is in column 4 and the upper level of the

line is given in column 5 in kilokaysers. The
log of the absolute g/-value used and the ref-

erence from which it is taken are given in the

next columns. The value of log C, calculated

with the aid of eq (8), and its deviation from
the adopted function are given in the last two
columns. The values of A'^, p and u are taken

from table 6, and the temperature used is

5100 °K, as determined in section 4. In cases

Table 7. Normalization factors determined from experimental absolute gf-values

z Spectrum Wavelength Log/ E Logg/ Reference Log C Dev.

3 Li I 6707 3,556 14.9 0.176 Filippov [1931] -16.474 0.28
n Na I 5889 3.477 17.0 .322 Ladenburg et al. [1931] -16.439 .18
12 Mg I 2852.13 3.778 35.1 .079 Ostrovsky et al. [1958b] -16.595 .02
19 K I 7664 3.431 13.0 .296 Stephenson [1951] -16.984 .00
24 Cri 4254 3.585 23.4 - .041 Bell et al. [1958b] -16.728 - .12

25 Mn I 4030 3.623 24.8 - .079 Bell et al. [1959] -16.530 .08

26 Fe I 3719.94 2.778 26.9 - .541 Bell et al. [1958a] -16.862 - .25
29 Cu I 3247.54 3.699 30.8 - .208 Bell et al. [1958a] -16.626 - .02
31 Ga I 4172 3.477 24.8 - .098 Ostrovsky et al. [1958a] -16.599 .01

37 Rb I 7800 3.653 12.7 .299 Stephenson [1951] -17.322 - .29

47 Ag I 4210.96 0.954 54.2 - .027 Terpstra and Smit [1958] -16.806 .13
47 Ag I 5465 2.322 48.8 .993 Terpstra and Smit [1958] -16.797 - .16
48 Cd I 3261.06 1.505 30.6 -2.638 King et al. [1940] -16.404 .21
49 In 1 3256 3.380 32.9 0.526 Ostrovsky et al. [1958a] -16.623 - .01

55 Cs I 8521 3.362 11.5 .292 Minkowski et al. [1930] -17.267 .00

56 Ba 1 5535.48 2.813 18.1 .255 Kopfermann et al. [1951] -16.307 .30
81 Tl I 3775.72 3.079 26.5 - .654 Filippov et al. [1933] -16.596 .01
82 Pb I 2833.06 2.978 35.3 - .638 Bell et al. [1961] -16.603 .01

Table 8. Normalization factors determined from experimental relative gi-values set to an absolute scale based
on experimental absolute gf-values or on values calculated with wave functions

z Spectrum Wavelength Log/ E Loggy Relative reference Absolute reference Log C Dev.

12 Mg I 2779 2.358 57.8 0.778 Kersten et al. [1941] Trefftz [1950] -17.211 0.02
12 Mg I 4703.02 0.845 56.3 - .426 Kersten et al. [1941] Trefftz [1950] -17.419 - .32
12 Mg I 5528.46 .778 53.1 - .545 Kersten et al. [1941] Trefftz [1950] -17.292 - .43

20 Ca I 3006 1.290 48.6 .174 Olsen et al. [1959] Trefftz [1951] -16.736 - .10
20 Ca I 4454 2.435 37.8 .656 Olsen et al. [1959] Trefftz [1951] -16.589 .02
20 Ca I 5349.47 1.204 40.5 - .110 Olsen et al. [1959] Trefftz [1951] -16.706 - .10

26 Fe I 4219.36 0.845 52.5 1.147 Carter [1949] Bell et al. [1958a] -16.546 .27
26 Fe I 4260 2.017 43.1 1.156 Carter [1949] Bell et al. [1958a] -16.568 .04
26 Fe I 4375 1.255 23.1 -2.144 King and King [1938] Bell et al. [1958a] -16.701 - .09
26 Fe I 5110.41 0.301 19.6 -3.384 King and King [1938] Bell et al. [1958a] -16.745 - .13

30 Zn I 2801 1.176 68.6 0.1 00 Schuttevaer et al. [1943] mean of 8 authors -17.818 .58
48 Cd I 3610 2.928 59.5 1.234 Hengstum et al. [1956] King et al. [1940] -17.596 - .20
80 Hgl 5460 2.954 62.4 0.905 Schouten and Smit [1943] mean of 6 authors -18.648 - .93

80 Hgl 5769.59 1.380 71.4 .548 Schouten and Smit [1943] mean of 6 authors -18.779 - .07
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where several members of a multiplet are

used, the total intensity, the sum of the g/-val-

ues, and a weighted mean value of E are given.

The value of the constant portion of the

function (log C= -16.61) from 15 to 50 kK
is the mean of the 20 determinations which lie

in this range. The average of the deviations

from this mean is 0. 10. The standard deviation

of the individual determinations is 0.14 and

the standard deviation of the mean is 0.03.

These uncertainties in the determination of the

normalization factor apply to the 90 percent of

our lines which lie within this range of E.

We are now in a position to calculate transi-

tion probabilities on an absolute scale for the

classified lines in our tables. We calculate g/
from the formula

gfiabsolute) = C {ulNp)Ik^ e '^^
(9)

and gA from the formula

(absolute) = 0.667 X IQie c (ulNp)
E_

Ik e '^^
(10)

Table g. Normalization factors for high levels determined from absolute gi-values calculated with the

Coulomb approximation

z Spectrum Wavelength Log/ E Logg/ Log C Dev.

47 Ag II 2413.18 1.000 82.2 0.267 -19.869 0.11

47 Ag n 2437 1.000 81.0 .265 -19.739 .08

48 Cdii 2312.84 0.602 89.8 1.373 -20.307 .71

48 Cdii 2572.93 .699 83.0 -0.606 -21.681 -1.60

80 Hgi 3021.50 1.301 77.1 1.140 -17.967 1.37

-160

-165

-180

-185

19.0

-195

• EXPERIHENTIL (ABSOLUTE)

o EXPEfllMENTiL (RELSTIVE)

35 40 45 50

UPPER E, KILOKAYSERS

Figure 5. Normalization function for establishing the absolute scale. Ninety per-

cent of our 25,000 g/-values are for lines with upper levels between 15 and 50 kK.

8. Accuracy of gf-Values

The accuracy of our g/-values can be con-

sidered from two points of view: as relative

values within a single spectrum, or as absolute

values. There are more factors, each with an

associated uncertainty, that enter into the cal-

culation of the absolute value than enter into

the calculation of the absolute value than enter

into the calculation of relative values within a

single spectrum. In the case of relative values

within a spectrum, the uncertainty in g/ de-

pends only on the uncertainties in / and T. The

standard deviation of an individual determina-

tion of / is taken to be 32 percent (log = 0. 12)

and we tabulate it in column 2 of table 10.
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Table lo. Standard deviation of individual determinations of log gt-values

As relative values As absolute values
within a spectrum

Due to error in / r total u T C total

E (col. 2 + 3) (col. 4, 5, 6, 7, + 8)

kK
15 0.12 0.038 0.13 0.044 0.17 0.038 0.031 0.24
25 .12 .062 .14 .044 .17 .062 .031 .25

35 .12 .088 .15 .044 .17 .088 .031 .27

45 .12 .112 .16 .044 .17 .112 .031 .28

50 .12 .125 .17 .044 .17 .125 .031 .29

Since T appears in the exponent of the Boltz-

mann factor, the resultant standard deviation

in this factor is a function of E, and is tabu-

lated in column 3. Here we have taken the

standard deviation of the mean value of T as

2 percent. The standard deviation of individ-

ual determinations of log gj as relative values

within a spectrum is the square root of the

sums of the square of the errors in columns 2

and 3, and is given in column 4.

To obtain the standard deviation of an indi-

vidual determination of log gj taken as an ab-

solute value, we must add in the same way the

standard deviations in columns 4, 5, 6, 7, and

8. The standard deviation of an individual de-

termination of the log quotient of the partition

functions u*/u°, the last term in eq (5), is

given in column 5. The standard deviation of

the mean of the eleven spectroscopically de-

termined values of log Ne, which occurs in the

second term of eq (5), appears in the sixth col-

umn. The error associated with the Boltzmann

factor reappears in the third term of eq (5) and

is tabulated again in column 7. The standard

deviation of the mean of the twenty determina-

tions of the normalization function log C, be-

tween 15 and 50 kK, appears in column 8. The
total standard deviation of the individual de-

terminations of log gf is given in column 9.

Converting the logarithms of the errors into

numbers, we see that the relative g/-values

within a spectrum may be expected to deviate

from correct values by a factor that increases

from 1.4 at 15 kK to 1.5 at 50 kK. Taken as

absolute values, the factor of error increases

from 1.7 at 15 kK to 2.0 at 50 kK. At smaller

values of E the error is not likely to change

much, because the decreasing error in the

Boltzmann factor may be balanced by the in-

creasing uncertainty in the normalization func-

tion. At larger values of E the error may be

expected to increase more rapidly owing to

the increasing error in the Boltzmann factor

and the larger uncertainty in the normalization

function. The reader is advised to note the val-

ue of E when considering the accuracy of a

particular g/-value in our tables.

The largest single source of error is the un-

certainty in the degree of ionization resulting

from the determination of electron density in

the arc. This error is systematic in nature; it

arises mainly from the poor absolute g/-values

upon which the determination of electron den-

sity is based. The next largest source of error

is in the intensities; it is of a random nature,

except at wavelengths less than 2500 A, where
it probably acquires a systematic component
arising in the lack of adequate intensity stand-

ards at short wavelengths. The error due to

the temperature is not significant below about

30 kK and equals that from the intensities at

50 kK. The partition-function errors are in-

significant, except possibly for some of the

rare earth elements. In the range between 15

and 50 kK, the error in the normalization

function is surprisingly small and is not signi-

ficant. In view of the relatively constant nature

of the persistence function, its error, while un-

known, is certainly negligible. Another possi-

ble error which may exist in a few cases, would
arise from incorrect classification of a line, re-

sulting in a wrong value of E.

Because of the scarcity and poor quality of

/-values for spectra of ions in the literature,

most of the calibrations reported in this work
were made by using spectra of neutral atoms.

Tests made with the few values available for

ionic spectra did not indicate any systematic

errors introduced on this account. It is possi-

ble, however, that the systematic error in the

absolute values for ions may be slightly larger

than that for neutral atoms. Not enough in-

formation about absolute /-values of ionic

spectra is available yet to allow a significant

test. One good set of relative /-values for lines

of Ti II measured in a furnace by King [1941]

yielded an arc temperature of 5570 °K, which
is within the standard deviation for a single

determination of the temperature of the cop-

per arc.
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9. Computation and Preparation of the Tables

At the beginning of the preparation of this

table it was reahzed that equipment was avail-

able which would permit essentially automatic

preparation of the finished book. It was there-

fore decided to attempt to produce this publi-

cation by completely automatic methods. An
electronic computer could be used for the

computation, then the magnetic tape output

from the computer could be used to operate

an automatic phototypesetting machine which

would produce film ready for making the

printing plates.

The basic input data for the computation

were already available on a magnetic tape,

having been prepared previously for the NBS
Tables of Spectral-Line Intensities. The wave-

length, element name, spectrum assignment,

and the two energy levels for each classified

line were selected from this tape. The other

parameters in eq (9) and (10) for each element

and spectrum were read into the computer

from punched cards.

The computation could have been done in

one step, with the output tape written in the

form for use by the phototypesetting machine;

10. Results i

The tables of transition probabilities are ar-

ranged alphabetically by spectrum symbol and

by wavelength within each spectrum. They
give the air wavelength in angstroms, the two

energy levels to the nearest kayser, gA in units

of 10^ sec~"\ gf, and log g/.

As an example of the work which can be

done with these results, we present in figure 6

a curve of growth for Y ii in the sun. The ordi-

nates were taken from the Utrecht Preliminary

LOG X (NBS)

Figure 6. Curve of growth for lines of the second
spectrum of yttrium in the sun. The axis of log X has
not been normalized to the absolute scale of gf.

however, for purposes of checking, it was de-

cided first to write the output data for printing

on the off-line computer, then as a separate

operation to convert this Binary-Coded-Deci-

mal tape to a binary tape in the proper format

for the phototypesetting machine.

The computer instruction coding for the first

step was written entirely in the FORTRAN
(FORmula TRANslating) automatic coding

system. The coding for the second step was
written mostly in FORTRAN, but the actual

convert portion was written as a SUBROU-
TINE sub-program in FAP machine language.

The first step required about 20 min running

time, and the second step about 13 min on a

7090 computer.

The resulting binary tape, written in 256-

character records, had to be rewritten onto 30
tapes of two-character records in order to

match the input buffer. The pages were photo-

graphically typeset with a Mergenthaler Lino-

film machine onto 8-in. wide film in 50-ft rolls.

About 8 min were required to set each page.

Printing plates were made from the film posi-

tives which are actual page size.

I Conclusion

Photometric Catalogue of Fraunhofer Lines

[I960]. The abscissae are calculated from our

g/-values, with X=gf\e~^ '''^ for about 65 un-

blended lines of Yii between 3100 and 7900
A, where, in this case, E is the lower energy,

and T is the boundary temperature of the solar

atmosphere, taken as 4900 °K, following

Claas [1951]. It is likely that the scatter of

points would be reduced by a more refined

theory of the curve of growth, but such treat-

ment is beyond the scope of our work. This

suffices to illustrate the precision to be ex-

pected from our g/-values in practical astro-

physical worTc.

There are a number of possibilities concern-

ing improvements that can be made in our

tables in the future. In the first place, only

25,000 of the 39,000 lines in the Tables of

Spectral-Line Intensities have yet been classi-

fied. About 1 1 ,000 of the unclassified lines are

found in the spectra of the rare earth elements.

There is presently a strenuous effort underway

in many spectroscopic laboratories throughout

the world to improve this situation (see the

Transactions of the Joint Commission for

Spectroscopy [I960]). Completion of this ef-
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fort will not only permit one to calculate gf-

values for these lines, but allow determination

of more accurate partition functions and ioni-

zation potentials of the rare earths for revision

of our present values. In the second place, as

more accurate values of absolute transition

probabilities for spectra of singly ionized

atoms become available, it will be possible to

obtain a more accurate value of the electron

density in the arc. Furthermore, the normaliza-

tion function can be determined more exactly.

For work with a particular spectrum for

which a few very accurate absolute g/-values

may be available in the literature, it might be

worthwhile to make an additional adjustment

of our scale. This can be done simply by add-

ing to our log g/-values for that spectrum the

difference between the more accurate value

and ours. Some of these differences are given

in the last column of table 7.

It is perhaps worth pointing out that by tak-

ing the minimum intensity reported in the

Tables of Intensities at any given wavelength

region and inserting it into eq (7) or (8), one

can calculate a maximum value for the transi-

tion probability of an unreported line.

In summary, we have derived and assem-

bled here the physical quantities and calibra-

tion functions necessary to calculate transition

probabilities and oscillator strengths on an
absolute scale from the intensity numbers in

the NBS Tables of Spectral-Line Intensities.

The calculations have been performed and
the results are tabulated for 25,000 lines from
112 spectra of 70 elements. The particular sig-

nificance of these results lies in the large num-
ber of values made available, the long range

of wavelength encompassed, the inclusion of

many lines from singly-ionized atoms, and
from elements not previously investigated, the

use of a uniform scale, and the fact that this

scale is absolute. The relative precision of the^
values is limited by random errors in the in-"

tensity numbers; the absolute accuracy of the

values is further limited by systematic error in

knowledge of the electron density in the arc.

Notwithstanding these limitations, it is evident

that much useful work in physics and astro-

physics can be accomplished with them.

The idea of deriving transition probabilities

from the spectral-line intensities measured in

the NBS Spectroscopy Laboratory occurred to

the first author during an NBS staff meeting

lecture given by H. R Broida many years ago.

The idea was approved by W. F. Meggers, who
encouraged him to carry it to completion. The
author has had, in addition to the ever-present

encouragement of Dr. Meggers, the advice and
support of K. G. Kessler and the help of R. H.

Garstang with various problems. L. M. Brans-

comb animated the discussion of the subject in

several meetings which he arranged and has

taken an active interest in the completion of

this lengthy and ramified investigation. To
these fine physicists the writers offer their sin-

cere thanks.

Grateful thanks are also due to Paul Bam-
berg for preliminary work in computer coding,

to George Shiner of The Information Process-

ing Laboratory at Griffiss Air Force Base for

permission to use their Linofilm machine, and

to Ernest Goldman and Ira Ellis of the IBM
Watson Research Center for helpful advice

and for the actual operation of the Linofilm

machine and associated magnetic tape equip-

ment. We also thank the Mergenthaler Lino-

type Company, especially Jackson Burke and
Charles Sobel, for furnishing the two printing

grids and for their willing helpfulness during

all phases of the preparation for printing.
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Tables of
^

Experimental Transition Probabilities

for Lines of 112 Spectra





Wavelength Spectrum Energy Levels gA gf Loggf
A K 10«/sec

2721.77 Agi 30242 - 66972 2.3 0.26 -0.59

3280.68 Agi 0 - 30473 3.3 0.53 -0.28
A CT TAg I Q

4210.94 Agi 30473 - 54214 2.6 0.68 -0.17

4476.08 Agi 29552 - 51887 1.1 0.34 -0.47

4668.48 Agi 30473 - 51887 1.4 0.46 -0.34
5209.07 Agi 29552 - 48744 15. 6.1 0.79

A rr IAg I 10. 7 1
/ . 1 U.O J

5471.55 Agi 30473 - 48744 1.6 0.71 -0.15

7687.78 Agi 29552 - 42556 1.4 1.2 0.08

8273.52 Ag I 30473 - 42556 2.3 2.3 0.37

3



Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

2331.37 Agii 40741 - 83621 3.0 0.25 -0.61

2413.18 Ag II 40741 - 82168 16. 1.4 0.14
2437.79 Agii 39164 - 80172 13. 1.2 0.06
2447.93 Ag ii 46046 - 86884 4.5 0.40 -0.40
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Wavelength Spectrum Energy Levels

A K
gA gf Log gf

108/sec

ZtZ^yjy .yjy A 1 Irl -L 1 1 1? — AA\M'-r'-r V\jy 1 7 n 099 — 1 04

2367.06 Al I 0 - ATllA 1.8 0.15 -0.81

2373.13 Al I 112 - 42238 3.7 0.31 -0.50
2373.36 Al I 112 - 42234 0.72 0.061 -1.22

2378.41 Al I 112 - 42144 0.18 0.015 -1.81

2567 99 A 1 I 0 — 38929 1 0 0 10 -0 98

2575.10 Al I 112 - 38934 2.1 0.21 -0.68

2575.41 Al I 112 - 38929 0.18 0.017 -1.76
2652.49 Al I 0 - 37689 0.48 0.050 -1.30
2660.39 Al I 112 - 37689 0.64 0.068 -1.17

3082.16 Al I 0 - 32435 2.7 0.38 -0.42
3092.71 Al I 112 - 32437 5.5 0.79 -0.10
3944.03 Al I 0 - 25348 0.66 0.15 -0.82
3961.53 Al I 112 - 25348 1.3 0.31 -0.51
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Wavelength Spectrum Energy Levels

A K
gA gf Log gf

108/sec

As I
nu — ^ 1 1 nJ 1 o 1 u 1 ^J.J (\ 1 Qyj.Vy u. / 1

1971.97 As I 0 - 50694 5.0 0.29 -0.53

1989.70 As I 10592 - 60835 9.8 0.58 -0.23

1990.48 As I 10592 - 60815 2.9 0.17 -0.76
1994.78 As I 18186 - 68301 1.9 0.11 -0.94

1 HQ 1 S — AOS 1

^

1 A U.O J —A OSU.Uo

2009.19 As I 18648 - 68403 2.6 0.16 -0.81

2013.32 As I 18648 - 68301 1.9 0.12 -0.93

2165.52 As I 18648 - 64812 1.3 0.088 -1.05

2288.12 As I 10915 - 54605 15. 1.2 0.08

As I
1 S 1 fi A
1 o 1 oO — AHfil^DUojj 7 Q n 7/1U.Z4 n ^7

2349.84 As I 10592 -.53136 26. 2.1 0.33

2369.67 As I 18648 - 60835 12. 0.98 -0.01

2370.77 As I 18648 - 60815 9.3 0.79 -0.10

2381.18 As I 10915 - 52898 5.4 0.46 -0.34

7/1 17 71 As I
1 n^Q7lyjjyZ. J 1 O 1 u 7 1Z.J A 7nu.zu n AQ

2456.53 As I 10915 - 51610 9.3 0.84 -0.08

2492.91 As I 10592 - 50694 9.9 0.93 -0.03

2745.00 As I 18186 - 54605 19. 2.1 0.32

2780.22 As I 18648 - 54605 60. 6.9 0.84

2860.44 As I 18186 - 53136 33. 4.1 0.61

2898.71 As I 18648 - 53136 7.5 0.95 -0.02

2990.99 As I 18186 - 51610 0.94 0.13 -0.90

3032.85 As I 18648 - 51610 2.5 0.35 -0.45

3119.60 As I 18648 - 50694 1.1 0.17 -0.78
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Wavelength Spectrum Energy Levels

A K

2012.00 Au I 9161 - 58845
2021.38 Au I 9161 — 58616
2352 65 All I 9161y L \j 1 51654
2387 75 All I 9161y 1 \j 1 51029
2427 95 All ILi 1 0 41 174

2544.19 Au I 21435 - 60729
2590.04 Au I 21435 — 60033
2641 49 All TA LI 1 9161 47007
lf\lS 95 All I 0 37359
2688 7

1

All 1/I Ll 1 21435 5861 6

2700.89 Au I 9161 — 46174
2748.26 . Au I 9161 — 45537
788^ 45 A 11 T 714^5 561 06
"^079 7n All I 9161y IK) i 47 1 64
^177 78 An ¥ 9161 41 1 74

3897.89 Au I 42164 — 67812
4040.94 Au I 21435 — 46174
4065 08 An T 37359 61 952
43 1 5 09 An 1rWJ. 1 45537 68705
4437 27 An T 461 74 68705

4488.25 Au I 45537 - 67812
4607.34 Au I 47007 68705
4792 60 All IT\ LI 1 41 1 74 62034
5837.40 Au I 37359 54485
6278.18 Au I 21435 37359

7510.75 Au I 41174 54485

gA gf Log gf

10^/sec

1.6 0.098 -1.01

0.40 0.024 -1 61

0.68 0.056 -1.25

0.63 0.054 -1.27

1.8 0.16 -0.80

0.46 0.044 -1.35

0.84 0.084v -1.07

1.3 0.14 -0.86
1.1 0.12 -0.91

0.80 0.086 -1.06

0.34 0.037 -1.43

3 8 0 43 -0 36
0.38 0.047 -1.33

0.47 0.065 -1.18

1.9 0 27 -0 57

2.2 0 51 -0 29
0.25 0.062 -1.21

3.4 0.84 -0.08

1.3 0.35 -0.45
0 78 0 23 —0 64

1 6 0.49 -0 3 1

6.1 1.9 0.29
2.9 0.98 -0.01

1.0 0.52 -0.29

0 048 0.028 -1 55

3.1 2.6 0.42
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"Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

2088.93 B I 0 - 47857 1.5 0.099 -1.01

2089.59 B I 16 - 47857 2.4 0.16 -0.81

2496.78 B I 0 - 40040 7.0 0.66 -0.18

2497.73 B i 16 - 40040 14. 1.3 0.12
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Wavelength Spectrum Energy Levels
Ax\ K

9709 Dd, 1 0 — 36990
jy) / 1 .JO Dd. 1 0 17 S47JZ JH- /

3501.11 Ba I 0 — 28554
3889.33 Ba I 0 — 25704
JO"Z.OO Ra IDal 1 1 10S1 1 J yj — 37077

TQOQ Q1 Rq IDa 1 0014 — 34603
IQ"? ^ 77 Rq IDa 1 07 1 f\yL 1

D

14^^1 7jM-D 1 /

3937.87 Ba I 9216 — 34603
3993.40 Ba I 9597 — 34631
ji'i'j.OD Ra rDa I

0^07yjy 1
— 34617

A 1 "17 41 Ra IDa 1
0 — 24192

Z17S1 10 Rq tDa 1
1 1 10'^1 1 J yj 1471^>/ JD

4350.33 Ba I 12637 — 35617
4402.54 Ba I 12637 — 35344
/l/l'J 1 OQ Ra IDa 1 1 ZZOD — 34823

4488 07 Rn IDa 1 1 1 '^ 1 S1 J J 1 J — 35785
4AQ1 (\A Rn IDa I 1 1 S 1 S1 J J 1 J 1S7f^7J J 1 DZ
4505.92 Ba I 12637 — 34823
4523.24 Ba I 13515 — 35617
4^71 8S Ra IDa 1 1 7617

,1 ZDJ /
— 34494

4^7Q'fJ / i'.O't Ra IDa 1 11^1^1 J J 1 ..3

— 35344
Rn IDal 1 7^i171 ZD J /

1417 1j^j 1 1

4619.98 Ba I 12266 — 33905
4673.62 Ba I 9597 — 30987
4AQ1 ^7 Ra IDa i

11^1^ — 34823

4700 41 Ra IDa 1
1 7A17
1 ZD J /

— 33905
477^; 4"; Rd IDa 1

1 1 10< 17 ^47jZ J'f /

4902.90 Ba I 13515 — 33905
4947.33 Ba I 18060 - 38267

Rq IDa 1
1 80A01 oUOU — 37837

S 1 <0 07J V jy

.

yz Rq IDa 1
1 80^>0
1 OUDU — 37435

01J ZD / .UJ Rq IDa 1 1 80A01 OUDU 17041J 1 Ut 1

5424.55 Ba I 12266 — 30696
5519.05 Ba I 12637 — 30751
SSI^ 4.8 Rq IDa 1 0 — 18060

S^>80 1 8J Dow. 1 O Rq IDd. 1
07 1 6y L. 1

D

— 26816
S777 A7Jill .DZ Rq IDal 1 1 '^ 1 '^

1 J J 1 J 108 1 8JUo 1 O

5800.23 Ba I 13515 — 30751
5805.68 Ba I 9597 — 26816
S;87A 78J oZD.ZO Rq IDd. 1

1 1 10'^1 1 J yj — 28554

SQ07 f\AJ yyj 1 .Dt Rq IDd 1
0O14 — 25957

^071 70jy 1 1 . /

u

Rq IDa 1
07 1 6yL 1 D 7 S0<»7Zj7J /

5997.09 Ba I 9034 — 25704
6019.47 Ba I 9034 — 25642
AO^^I 17DUD J. 1

Z

Rq IDa 1
07 1 AyL 1

D

— 25704

^.1 1 0 78D 1 1 U. /

O

Rq IDa 1
0^07yj y 1

- 25957
^>141 ^.8D 1 .Do Rq IDa 1

07 1 AyZ. 1

0

24980
^i4S0 8^ Rq tDa 1

0014 24532
6482.91 Ba I 11395 26816
6498.76 Ba I 9597 24980

gf Log gf
IQS/sec

0 07 0 1 0 —1 001 . \J\J

1 81 .

0

—0 fiO

1 8 yj. J T" —0 47

0.13 0.029 -1.54

1.4 0.31 -0.51

7 1 0 57 —0 79yj, z. 7

1 7J.Z 0 Id —0 1 1

0 80yj. <j\j 0 1 Q W. / J

4.2 1.0 0.00

0.69 0.17 -0.78

0 07^^ 0 010yj.yj I y —1 71

S 1J . 1 1 41 . H 0 1 5

7 1Z.J) 0 fif\U.DO —0 1 8u. 1 o

3.1 0.91 -0.04

4.1 1.2 0.08

1 11 .

1

0 11 —0 48W.HO
1 1 0 18 —0 47
^ fx 1 1 0 04

1.7 0^53 -0.27

2.0 0.64 -0.19

4 6 1 4 0 1 f\

0 00 0 17 —0 50
0 44 0 14 —0 85

0.29 0.096 -1.02

3.7 1.2 0.09

0 (\1U.D /
0 77u.zz —0 ^^5U.DJ

1 71 .z 0 41 —0 10u. j> y
0 47 0 1 5 —0 87u. oz
2.4 0.88 -0.05

1.5 0.56 -0.25

4 0 1 fi1 .o 0 70V/. z,w
1 71 .z 0 SOyj. jyj —0 ^0V/. J w
7 1Z . J 1 01 .w 0 00V/. WV/

3.4 1.6 0.20
2.0 0.90 -0.05

0 071 0 015 —1 45
S 7 7 0 0 A(\

1 0 0 S 1 —0 70

0.26 0.13 -0.88

1.8 0.93 -0.03

0 1 5 0 078V. V/ / O —1 1

1

1.11

0 80 —0 00
1 4 VJ. / o —0 1 7U. 1 z

1.4 0.75 -0.12

3.1 1.7 0.24

S 7 7 0 0 47U.H /

1 7 0 71 —0 1 4U. 1 H-

0 78V7. / O 0 40 —0 1 1U. J 1

1 f\1 .D 0 70u.zu
4.0 2.5 0.40
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

6527.31 Bai
6595.32 Bai
6675.27 Ba i

6693.84 Ba i

6771.85 Bai

6865.69 Ba i

6867.85 Ba i

7059.94 Ba i

7120.33 Bai
7153.58 Bai

7195.24 Bai
7228.84 Ba i

7280.30 Ba i

7392.41 Bai
7417.53 Bai

7459.78 Ba i

7488.08 Ba i

7610.48 Ba i

7636.90 Ba i

7642.91 Ba i

7672.09 Ba i

7780.48 Ba i

7839.57 Ba i

7905.75 Ba i

791 1.34 Bai

8210.24 Ba i

8559.95 Ba i

8860.98 Ba i

8914.99 Bai

9216 24532
9034 - 24192

24192
9597 24532

23074 37837

11395 25957
22947 — 37504
9597 1 1 '7 C T23757
9034 23074

25151 ill 52

12266 _ 26160
22065 - 35894
9216

'^'^ C\ A'n22947
12637 1 /TV26160
9597 23074

22947 _ 36349
9597 - 22947

23062 36200
liQlA 36165
23757 36837

9034 _ 22065
9216 - 22065

24980 511 52
13515 26160

0 12637

18060 30237
11395 23074
12637 23919
12266 23480

1.5 0.98 -0.01

1.3 0.86 -0.07

0.65 0.44 -0.36
0.72 0.48 -0.31

1.6 1.1 0.03

0.21 0.15 -0.83

1.1 0.76 -0.12

2.7 2.0 0.30

0.30 0.23 -0.64
0.60 0.46 -0.34

0.23 0.18 -0.75

1.2 0.94 -0.03

1.5 1.2 0.07

0.43 0.36
f\ AC-0.45

0.033 0.027 -1.56

2.1 1.8 0.25

0.27 0.23 -0.64

1.4 1.2 0.08

0.68 0.60 —0.22

3.3 2.9 0.46

0.64 0.57 -0.25

0.39 0.36 -0.45

0.88 0.81
f\ r\c\-0.09

f\ "7

0.72 0.67 -0.17

0.0027 0.0026 -2.59

0.83 0.84 -0.08

0.76 0.84 -0.08

0.075 0.089 -1.05

0.078 0.093 -1.03
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Wavelength Spectrum Energy Levels gA gf Log gf
A K 10^/sec

2304.24 Ba II 4874 - 48259 3.1 0.25 -0.60

2335.27 Ba II 5675 - 48484 6.5 0.53 -0.27

2347.58 Ba II 5675 - 48259 0.68 0.056 -1.25

2528.51 Ba II 20262 - 59799 3.0 0.29 -0.54

2634.78 Ba II 21952 - 59895 5.3 0.55 -0.26

2771.36 Ba II 21952 - 58025 0.88 0.10 -0.99

3891.78 Ba II 20262 - 45949 15. 3.3 0.52

4130.66 Ba II 21952 - 46155 18. 4.6 0.66

4166.00 Ba II 21952 - 45949 2.2 0.58 -0.24
4524.93 Ba II 20262 - 42355 0.57 0.17 -0.76

4554.03 Ba II 0 - 21952 0.90 0.28 -0.55
4899.97 Ba II 21952 - 42355 1.9 0.68 -0.17

4934.09 Ba II 0 - 20262 0.19 0.068 -1.17

5853.68 Ba II 4874 - 21952 0.050 0.026 -1.59
6141.72 Ba II 5675 - 21952 0.38 0.21 -0.67

6496.90 Ba II 4874 - 20262 0.15 0.094 -1.03
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Wavelength Spectrum Energy Levels

A K

2174.94 Be I 21980 - 67944
2348.61 Be I 0 - 42565
2494.56 Be I 21979 - 62055
2494.73 Be 1 21982 - 62055
2650.47 Be I 21980 - 59698

3321.01 Be I 21979 - 52082
3321.34 Be I 21982 - 52082
4572.67 Be I 42565 - 64428
8254.10 Be I 42565 - 54677

gA gf Log gf

108/sec

1.2 0.085 -1.07
2.9 0.24 -0.61

16. 1.5 0.17
23. 2.1 0.33

30. 3.1 0.50

7.8 1.3 0.11

13. 2.1 0.33

5.5 1.7 0.23

1.8 1.8 0.26
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Wavelength Spectrum Energy Levels gA gf Log gf
A K 108/sec

3130.42 Be II 0 - 31935 68. 10.0 1.00

3131.07 Be II 0 - 31929 45. 6.7 0.82
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Wavelength Spectrum Energy Levels

A K

1953.89 Bi I 0 51158
1959.48 Bi I 0 51019
2021.21 Bi I 0 49461
2061.70 Bi I 0 48489
21 10.26 Bi I 0 _ 47371

2133.63 Bi I 11418 58272
2228.25 Bi I 0 44865
2230.61 Bi I 0 44817
2276.58 Bi I 0 _ 43912
2400.88 Bi I 15437 _ 57075

2515.69 Bi I 1 1418 51 158
2524.49 Bi I 1 1418 51019
2627.91 Bi I 1 1418 _ 49461
2696.76 Bi I 1 1418 48489
2730.50 Bi I 21660 58272

2780.52 Bi I 11418 47371
2809.62 Bi I 15437 51019
2897.98 Bi I 1 1418 45915
2938.30 Bi I 15437 _ 49461
2989.03 Bi 1 11418 44865

2993.34 Bi I 1 1418 44817
3024.64 Bi I 15437 48489
3067.72 Bi I 0 _ 32588
3076 66 Bi I 1 1418 43912
3397.21 Bi I 15437 44865

3510.85 Bi I 15437 43912
3596.11 Bi I 21660 49461
4121.53 Bi I 21660 45915
4722.19 Bi I 11418 32588

gA T £Loggt
108/sec

2.9 0.16 -0.78
0.58 0.033 -1.48
1.0 0.064 -1.19

6.0 0.38 -0.42

0.87 0.058 -1.24

2.8 0.19 -0.72

0.14 0.010 -1.99

0.63 0.047 -1.33

0.18 0.014 -1.86
4.5 0.39 -0.41

0.54 0.052 -1.29^

1.5 0.14 -0.84
12. 1.2 0.09
4.0 0.44 -0.36
7.2 0.80 -0.10

4.1 0.48 -0.32

3.3 0.39 -0.40

32. 4.0 0.60

61. 7.8 0.89

17. 2.3 0.36

4.2 0.57 -0.25

38. 5.3 0.72

7.0 0.99 -0.00

0.67 0.095 -1.02

3.8 0.66 -0.18

2.7 0.51 -0.30

8.8 1.7 0.23

1.6 0.40 -0.40

0.18 0.060 -1.22
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Wavelength Spectrum Energy Levels gA gf Loggf

A K 108/sec

2478.57 C I 21648 - 61982 19. 1.8 0.25
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Wavelength Spectrum Energy Levels

A K
gA gf Log gf

108/sec

L. D y \j Pa I 0 41 679 0 35 0 030 —1 571 . ^ z.

lllX.dA Ca I 0 — 36732 0.074 0.0082 -2.09

Ca I 15158 — 48538 2.5 0.33 -0.48

Ca I 15210 — 48564 1.4 0.19 -0.72
2999.64 Ca I 15210 — 48538 1.4 0.19 -0.72

^000 86_7 \J\j\j. yj \j Pa IO CI 1 1 521

0

48524 1 4 0 19 -0 72

3006.86 Ca I 15316 - 48564 5.0 0.67 -0.17

3009.20 Ca I 15316 — 48538 2.1 0.29 -0.54

3624.11 Ca I 15158 — 42743 0.89 0.18 -0.76

3630.75 Ca I 15210 — 42745 1.8 0.35 -0.45

Pa I 15316 42747 1 8 0 36 —0 45

3948.90 Ca I 15158 - A0A7A 0.12 0.029 -1.54

3957.05 Ca I 15210 — 40474 0.36 0.084 -1.07

3973.71 Ca I 15316 — 40474 1.4 0.34 -0.47

4226.73 Ca I 0 — 23652 1.0 0.28 -0.55

4283 01 Pa Iw CI 1 1 521 0 38552 1 6 0 43 -0 37

4289.36 Ca I 15158 - 38465 1.4 0.38 -0.42

4298.99 Ca I 15210 — 38465 1.3 0.35 -0.46

4302.53 Ca I 15316 — 38552 7.1 2.0 0.30

4307.74 Ca I 15210 — 38418 1.6 0.45 -0.34

43 1 8 65 Pa I 15316 38465 2 5 0 71 -0 1 5

Ca I 15158 — 37748 1.6 0.47 -0.33

AA3A.96 Ca I 15210 — 37752 3.5 1.0 0.01

4435.69 Ca I 15210 — 37748 0.96 0.28 -0.55

4454.78 Ca I 15316 — 37757 7.5 2.2 0.35

4455 89 Ca I 15316 37752 0 97 0.29 -0 54

4456.62 Ca I 15316 - 37748 0.054 0.016 -1.80

4526.94 Ca I 21850 — 43933 0.50 0.15 -0.81

4578.56 Ca I 20335 — 42170 0.48 0.15 -0.82

4581.40 Ca I 20349 — A2\l\ 0.96 0.30 -0.52

4585 87 Pa IO CI 1 20371 Al\l\ 1 51 • ^ 0 48 -0 31

4878.13 Ca I 21850 - 42344 1.1 0.38 -0.42

5041.62 Ca I 21850 — 41679 1.1 0.42 -0.38

5188.85 era I 23652 — 42919 2.7 1.1 0.03

5261.70 Ca I 20335 — 39335 1.1 0.45 -0.34

Pa I 70"? "^5 J y D D D 1 3 0 53 -f) 77

526A.2A Ca I 20349 — 39340 1.1 0.45 -0.34

5265.56 Ca I 20349 — 39335 2.8 1.2 0.06

5270.28 Ca I 20371 — 39340 4.8 2.0 0.30

5349.47 Ca I 21850 — 40538 2.3 0.97 -0.01

Pa I 7'^^;57 41 786 0 57\j. J z. 0 74yj. —0 63

5581.97 Ca I 20349 — 38259 0.93 0.43 -0.36

5588.75 Ca I 20371 — 38259 5.4 2.5 0.41

5590.11 Ca I 20335 — 38219 0.77 0.36 -0.44

5594.45 Ca I 20349 — 38219 2.8 1.3 0.11

5598.47 Ca I 20335 38192 1.8 0.86 -0.07

5601.26 Ca I 20371 38219 0.92 0.43 -0.36

5602.84 Ca I 20349 38192 0.92 0.43 -0.37

5857.46 Ca I 23652 40720 3.6 1.8 0.27

6102.72 Ca I 15158 31540 0.43 0.24 -0.62
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

6122.22 Ca I 15210 - 31540 l.Z U.oo A 1 n—U. 1 /

6161.29 Ca I 20349 - 36575 U. lo c\ no 1 1 (\A—1 .1)4

6162.17 Ca I 15316 - 31540 1 Q1.8 1 (\ A A 1

6163.76 Ca I 20335 - 36555 0.16 0.090 -1.04

6166.44 Ca I 20335 - 36548 0.32 0.18 -0.74

6169.05 Ca I 20349 - 36555 U.i / U.zi —U.6 /

6169.56 Ca I 20371 - 36575 U. / J
(\ A1
I).43 A '2 n

—I). 3 /

6439.07 Ca I 20371 - 35897 J.

2

Z.U A 1f\U.3U

6449.81 Ca I 20335 - 35835 0.81 0.51 -0.29

6455.60 Ca I 20349 - 35835 0.16 0.099 -1.00

6462.57 Ca I 20349 - 35819 3.2 2.0 ATA

6471.66 Ca I 20371 - 35819 U.36 a' '> '3

U.23 A £i A—U.64
6493.78 Ca I 20335 - 35730 1 A A QQ A A^—U.Uj
6499.65 Ca I 20349 - 35730 0.35 0.22 -0.65

6572.78 Ca I 0 - 15210 0.00021 0.00014 -3.86

6717.68 Ca I 21850 - 36732 U./4 A 1 <i
I), lo A TO—U. /o

7148.15 Ca I 21850 - 35835 O.yj U. /3 A 1 A—U. 14
7202.19 Ca I 21850 - 35730 U.44 U.34 .A A £i

'

7326.15 Ca I 23652 - 37298 0.47 0.37 -0.43
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Wavelength Spectrum Energy Levels

A K

3158.87 Ca II 25192 - 56839
3179.33 Ca II 25414 - 56859
3181.28 Ca II 25414 - 56839
3706.03 Ca II 25192 - 52167
3736.90 Ca II 25414 - 52167

3933.67 Ca II 0 - 25414
3968.47 Ca II 0 - 25192
8498.02 Ca II 13650 - 25414
8542.09 Ca II 13711 - 25414
8662.14 Ca II 13650 - 25192

gA Loggf
108/sec

6.9 1.0 0.02

17. 2.7 0.42

3.1 0.48 -0.32
2.9 0.60 -0.22

3.7 0.77 -0.11

0.91 0.21 -0.68

0.45 0.11 -0.97

0.0056 0.0061 -2.22

0.047 0.051 -1.29

0.025 0.028 -1.56
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

Cd I 30656 - 74745 0.33 0.025 -1.60
2288.02 Cd I 0 - 43692 12. 0.92 -0.04

Cr\ T 1 'K 0 1 1 —0 98w. yo
2329.28 Cd I 31827 - 1A1A5 1.3 0.11 -0.96

2836.91 Cd I 30114 - 65354 0.87 0.10 -0.98

2880.77 Cd I 30656 - 65359 1.4 0.18 -0.76

2881.23 Cd I 30656 - 65354 0.35 0.044 -1.36
I 9 Q \j*jy —0 dlU.M-

1

3133.17 Cd I 30656 - 62563 0.87 0.13 -0.89

3261.06 Cd I 0 - 30656 0.0090 0.0014 -2.84

3403.65 Cd I 30114 - 59486 13. 2.2 0.35

3466.20 Cd I 30656 - 59498 41. 7.4 0.87

j'J-D / .OD I JUOJO 1 J. 9 A yj.j 1

3610.51 Cd I 31827 - 59516 62. 12. 1.08

3612.88 Cd I 31827 - 59498 12. 2.3 0.37

3614.45 Cd I 31827 - 59486 1.2 0.23 -0.63

4678.16 Cd I 30114 - 51484 8.0 2.6 0.42

4799.92 Cd I 30656 - 51484 14. 4.9 0.69

5085.82 Cd I 31827 - 51484 30. 12. 1.07

6438.47 Cd I 43692 - 59220 7.8 4.8 0.69
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

2144.38 Cdii 0 - 46619 106. 7.3 0.86

2265.02 Cdii 0 - 44136 99. 7.7 0.88

2312.84 Cdii 46619 - 89844 60. 4.8 0.68
2572.93 Cdii 44136 - 82991 95. 9.5 0.98
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Wavelength Spectrum Energy Levels

A K
gf

108/sec

Loggf

2519.02 Ce II 988 40674
2592.34 Ce II 2635 — 41198
2666.50 Ce II

A 1 AO C

2673.07 Ce II 1410
-> O O 1 A

2682.73 Ce II 3594 A f\0 C O40858

2695.96 Ce II 4911 41992
2706.88 Ce II 4266 - 41198
2708.13 Ce II

Clio5119 A^f\1 A42034
O TAO A 1 Ce II JO /o 42j /3

Ce II Zjo 1
1 OA (\f\3y4UU

2719.98 Ce II 5819 — 42573
2724.95 Ce II 2635 — 39322
OTTO 1 A ce II J 743 4Zj /3
TTT) r\/12 / jZ.U4 ce II 4Z66 A AC4UoJO

?n OQ Ce II DOJ 1
A 1 QQ")417^2

2761.42 Ce II 0 36202
2762.22 Ce II 8403 — 44595
'T7iCO OAZ/oZ.yyj Le II

C 1 OA 4Z J /3
O"? OA A 1Z /oU.Ul Ce II

'> C O 1Zjo 1
"3 O C /I o3oj4Z

2781.89 Ce II
AOO988 36y24

2781.99 Ce II 6638 42573
2810.18 Ce II 2563 — 38138
281 1.87 Ce II

C O 12581 38134
2814.81 Ce II

^ C 1 o65 18 /I O A"? y142034
28 14.y6 Ce II 7059 42573

2817.50 Ce II 5716 41198
2830.90 Ce II 7259 — 42573
283 J.oU Ce II jy43 /111 QO41 lyo
2o J /.oy Ce II 6j21 A ^ 1 AQ4 1 /4o
2o jy.io Ce II 2jy6 '2 T OA/1

3 /oU4

2841.72 Ce II 8281 43461
2842.52 Ce II 2635 — 37804

Ce II 3363 38453
2854.67 Ce II 1874 1 /I o a A36894
2854.88 Ce II 2635 37652

2855.45 Ce II 2642 37652
2855.72 Ce II 2581 — 37588
2859.52 Ce II

Az: o9634 A A C CiZ44595
2o61.35 Ce II

AOO988 1 C A'O35926
2861.62 Ce II

^ C A^2596 3753 1

2862.79 Ce II 0 34921
2866.81 Ce II 4523 — 39395
**> 1 AO2o / l.Uo Ce II

AO O '3 C OAO
3JoUo

O 0'7 1 ^12o / 1.63 Ce II
AU

'3 /I O 1 '3

34o 1

3

T Q QA ^ /I2ooU.64 Ce II
/I A/n /I4U6 /4

O O 0 1 1 '2

Zool. 13 Ce II 4iyy2
2882.61 Ce II 6518 41198
2892.03 Ce II 4266 38833
2892.15 Ce II 6518 41085
2894.09 Ce II 4266 38810

2.0 0.19 -0.71

1.6 0.16 -0.79
A (\4.y AO —o./y
1.7

A 1 O0.18 (\ n A—0.74

3.8
C\ A 1
0.41 A 1 A—0.39

16. 1.7 0.24

8.5 0.93 -0.03

3.2 A 0 C A A C—U.4j
"2 O3.0 (\ A\U.41 A 1 Q—U.3o
/i4.6 A CIU.J 1

A OQ—u.2y

3.8 0.42 -0.38

1.5 0.17 -0.77
1 13.

1

A 1 <U.3 J A A C^.4j
1 Q
I .7 AU.ZZ ^.66
O.O A QC A A

1

—U.Ul

2.5 0.29 -0.54

16. 1.8 0.26

3.0 (\ A AU.44 A "2 C—U.36
1.6

A 1 A0.19 A-0.72
A T O
U. /o A AO 1u.uy 1

1 f\A—1.04

3.9 0.45 -0.35

1.1 0.13 -0.88
A A'30.93 All0.1 1

A A^—0.96
n o7.8 A 0*2

0.93 A A'2—0.03

6.5 A nn A 1 1—U. 1 1

4.4 0.53 -0.28

29. 3.5 0.54
•2 13.1 A 11U.3 /

A A 1—U.43
2.6 AllU.3 1

A CA—U. jU
1 Al.U AITU. IZ A Q 1—v.yi

3.0 0.37 -0.44

0.85 0.10 -0.99
1 A1.4 A 1 O

U. 1 o A nc—U. /6

i.y
A '2

0.23 A A—0.64
2.3 A O0.28 A C C—0.55

1.2 0.14 -0.85
1.1 0.14 -0.86
T A7.0 A OHO.OD A f\n—0.07
A 1 ^0.36 0.045 —1.35

1.1
A 1 /I0.14 A O ^—0.86

0.61 0.075 -1.12

1.6 0.20 -0.70
A AO <:U.Uoj 1 A*?—1.0/

A '2 A0.30 A A'2 *^
0.037 1 A A—1.44

4. /
A C OU.JO A O A—U.24

3.4 0.42 -0.38

5.4 0.67 -0.17
A z; <r A AOIU.Uo2 1 AO— i.uy

1.2 0.15 -0.81

1.8 0.23 -0.63
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Wavelength Spectrum Energy Levels gA gf
A K 108/sec

Loggf

2894.22 Ce II 2382 36924 1.4 0.17 -0.77
2896.73 Ce II 2382 _ 36894 1.9 0 24 —0 62
2908.42 Ce II 4460 38833 4.2 0 53 -0 27
2912.91 Ce II 10275 44595 5.9 0 76 —0 12
2915.56 Ce II 3363 37652 0.84 0.1

1

-0 97

2916.68 Ce II 4266 38542 1.5 0.19 -0.71
2918.67 Ce II 2642 36894 2.2 0.28 -0 56
2918.78 Ce II 4202 38453 0.84 0.11 -0.97
2922.58 Ce II 4323 38529 0.86 0.11 -0.96
2925.19 Ce II 2880 37056 1.7 0.22 -0 66

2929.11 Ce II 4323 38453 1.1 0.14 -0.87
2934.35 Ce II 4460 38529 0.87 0.11 -0.95
2940.79 Ce II 3594 37588 1.2 0.15 -0 82
2955 60 Ce II 7259 41083 3.1 0 41 -0 39
2955.94 Ce II 2382 36202 2.3 0 30 -0 53

2956.71 Ce II 0 33812 0.29 0.038 -1.42
2964 80 Ce II 5676 39395 5.0 0 66 -0.18
19(>5.11 Ce II 51 19 38833 3.3 0.44 -0.36
2970.32 Ce II 3996 37652 1.2 0.16 -0.80
2972.58 Ce II 491

1

38542 3.5 0.47 -0.33

2974.61 Ce II 4845 38453 1.7 0.23 -0.64
2976.91 Ce II 4266 37849 12. 1.5 0.19

2977.46 Ce II 5819 39395 6.7 0.89 -0.05

2981.91 Ce II 4323 37849 2.5 0.34 -0.47

2984.56 Ce II 2642 36138 0.90 0.12 -0.92

2985.82 Ce II 4323 37804 2.9 0.38 -0.42

2986 67 Ce II 1874 35346 0.36 0.048 -1.32

2990.87 Ce II 2382 35808 4.1 0 55 -0.26

1994 42 Ce II 4266 37652 3 1 0.42 -0.38
2995 64 Ce II 5437 38810^ \J\J x\J 12 1 7X . / 0.22

2998.77 Ce II 4511 — 37849 1.5 0.20 -0.71
2999 AX Pp tt 3594^ ^ y^ 36924 0 98 0 13 -0.88
3000 07 Pp ti 2880 36202 1 4 0 19V/» X y -0 73
3002 14 Pp IT\^ o 11 3594 36894^ \j Kj y '-T 3 6 0 49 -0 31

3002 75 Ce II 451 1 37804 5 4 0.73 -0.14

3003.56 Ce II 35926 2.1 0.29 -0.54

3008 13 Ce II 6638 39872 4.5 0.62 -0.21

3008 79 Ce II 2581 35808 6.6 0.89 -0.05

3011 88 Ce II 4460 37652 1.4 0.19 -0.72

3017.20 Ce II 5676 38810 14. 2.0 0.30

3020.88 Ce II 5716 38810 2.9 0.40 -0.40

3021.04 Ce II 5437 38529 1.8 0.24 -0.61

3023 43 Ce II 4523 37588 1.7 0.23 -0.63

3026 62 Ce II 4202 37232 0.93 0.13 -0.89

3027 63 Ce II 4323 0.64 0.088 -1.06

3028.96 Ce II 6390 39395 2.9 0.39 -0.41

3030.31 Ce II 5819 38810 6.8 0.93 -0.03

3032.73 Ce II 2382 35346 0.55 0.075 -1.12

3033.12 Ce II 4845 37804 2.2 0.30 -0.52

3037.73 Ce II 4323 37232 5.3 0.73 -0.14
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Wavelength Spectrum Energy Levels
A K

gA
108/sec

gf Log gf

3039.51 Ce II 5651 — 38542
3044.40 Ce II 501

1

37849
3046.71 Ce II 5716 38529
3051.98 Ce II 4323 37079
3055.24 Ce II 4511 37232

3056.78 Ce II 2642 — 35346
3058.55 Ce II 5119 37804
3059.74 Ce II 4523 37196
3063.01 Ce II 7234 39872
3068.68 Ce II 4266 36844

3069.64 Ce II 4511 — 37079
3071.1

1

Ce II 1874 34426
3071.62 Ce II 2382 34929
3072.39 Ce II 2382 — 34921
3072.89 Ce II 5119 — 37652

3076.25 Ce II 4845 — 37342
3077.33 Ce II 5651 38138
3079.64 Ce II 5676 38138
3079.91 Ce II 1874 34333
3082.30 Ce II 3704 36138

3083.67 Ce II 6390 — 38810
3084.44 Ce II 5437 37849
3090.37 Ce II 7523 39872
3090.52 Ce II 2581 34929
3091.29 Ce II 2581 34921

3095.59 Ce II 5675 — 37971
3096.50 Ce II 491

1

37196
3096.88 Ce II 1874 34155
3102.56 Ce II 3704 35926
3103.38 Ce II 3594 35808

3104.01 Ce II 3996 — 36202
3107.47 Ce II 6638 38810
3108.96 Ce II 8928 41083
3110.28 Ce II 3996 36138
3111.17 Ce II 2635 34768

3114.05 Ce II 1874 — 33977
3123.57 Ce II 451

1

36517
3127.53 Ce II 3594 35559
3130.33 Ce II 4266 36202
3130.87 Ce II 0 31931

3132.59 Ce II 2382 — 34295
3133.33 Ce II 5943 37849
3136.72 Ce II 4266 36138
3137.60 Ce II 3363 35226
3138.30 Ce II 3704 35559

3142.31 Ce II 988 32802
3144.60 Ce II 2635 34426
3145.28 Ce II 2642 34426
3146.23 Ce II 5119 36894
3146.41 Ce II 2382 34155

1.6 0.22 -0.66
1.3 0.18 -0.74
2.2 0.31 -0.50
4.8 0.67 -0.18

8.7 1.2 0.09

4.8 0.67 -0.17

1.3 0.18 -0.74

0.62 0.087 -1.06

36. 5.1 0.71

1.4 0.20 -0.70

2.1 0.30 -0.53

0.85 0.12 -0.92
1.1 0.16 -0.79

0.65 0.093 -1.03

2.8 0.40 -0.40

1.1 0.16 -0.79

2.0 0.29 -0.54
3.3 0.46 -0.33

0.97 0.14 -0.86
1.9 0.26 -0.58

13. 1.8 0.26
7.5 1.1 0.03

11. 1.5 0.18

0.99 0.14 -0.85
0.82 0.12 -0.93

1.4 0.20 -0.71

4.4 0.63 -0.20

0.66 0.096 -1.02

Q.ll 0.11 -0.95

6.4 0.92 -0.04

1.7 0.24 -0.62
7.9 1.1 0.06
7.5 1.1 0.04
6.1 0.88 -0.05
3.8 0.55 -0.26

0.44 0.065 -1.19
0.91 0.13 -0.87
3.6 0.53 -0.28
4.3 0.63 -0.20
1.6 0.23 -0.63

1.8 0.27 -0.57

5.7 0.84 -0.07
3.5 0.52 -0.28
1.6 0.24 -0.62
0.80 0.12 -0.93

0.83 0.12 -0.91

2.6 0.39 -0.41

3.8 0.56 -0.25
1.2 0.17 -0.76
3.5 0.52 -0.28
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Wavelength Spectrum Energy Levels gA gf Log gf
Ai\ K lu /sec

1 t AQ AC
5 14o.4o Oe II 3 jy4 - 35346 1

1.7 0.25 -0.60
11/10 ^ Le II /Vjy 38810 3.U A y1 C0.45 —0.35
3149.43 Ce II 4460 I 36202 0.96 0.14 -0.84
3151.13 Ce II 5119 — 36844 2.0 0.30 -0.52
1 1 /I < 1 Le II zo4z — 34333 1.7 U.Zo A CA-0.59

oe II 4jz3 - 36202 /.z 1.1
A A'?0.03

1 1 /I 1 < ue II
O 1 ooz3oz 33977 1 A3.4 A CA0.50 A A—0.30

3166.24 Ce II 2581 34155 1.8 0.27 -0.58
3166.61 Ce II 2596 — 34166 1.2 0.18 -0.73
3 1d/.z3 ue II yo34 — 41198 4.U 0.60 —0.22

1 1 CI n3 lo /.3Z II
1 QQC - 35559 n o 1U.ol A 10.12 —0.92

1 1 1 03 loy.io Ce II JOJ 1 37196 O I
8.3 1.3

A 1 A0.10
3171.61 Ce II 2635 I 34155 3.5 0.53 -0.27
3172.30 Ce II 2642 — 34155 0.54 0.082 -1.09
1

1

1 c on3 1 /d.?5U oe II
0 A f\1o4U3 — 39872 O TO.Z l.Z A AOO.Oy

3 1 / /. 14 Ce II
A A cr\4460 — 35926 A OA0.90 0.14 A O^—0.87

3 17o.75 Ce II
T T 13363 34813 0.66 1 f\C\0.100 "I f\r\—1.00

3180.82 Ce II 2382 33812 0.50 0.075 -1.12
3183.52 Ce II 4523 35926 9.9 1.5 0.18
T 1 O /I O 1
3 lo4.zl Ce II 2581 33977 A n 1 C\ \ A

0. 14 —0.86

1 1 1 1
3 loo. 13 Ce II

coin5oiy - 37196 7.1
1 1
1.1

A A^0.03
"2100 'TO
3 loo. /y Ce II 5yyo 35346 3.1 A. An0.47 ATI—0.33

3189.64 Ce II 2635 I 33977 1.2 0.18 -0.75
3190.34 Ce II 2642 — 33977 2.3 0.36 -0.45
1 1 Q/1 0

1

3 1 y4.o3 Ce II
/I Q 1 14y 1

1

— 36202 1 clo. 1 ALA A 1 O

"J 1 Q c Q/(
3 iyj.3'4 Ce II Zjyb - 33876 A CIU.J 1

A A'7 0U.U/o 111—1.11
T 1 QQ O Q3 1 yy.zo Ce II

z.cncJO /o 36924 C A A O "2 A AO—U.Uo
3200.52 Ce II 4323 35559 0.82 0.13 -0.90
3201.71 Ce II 6913 — 38138 38. 5.9 0.77

Ce II /UlZ 38195 0.60 —o.zz

Ce II 65 lo — 37652 3.3 0.5 1
A 1 n—o.zy

3218. 38 Ce II 3363 34426 2.7
A A^0.42 A "7 O—0.38

3218.94 Ce II 6913 37971 26. 4.1 0.61

3221.17 Ce II 4523 35559 16. 2.6 0.41

3222.41 Ce II 4202 35226 0.75 A 10.12
{\ AO-0.93

3223.37 Ce II
T O 1 o7818 - 38833 12.1 An0.32 A /I n-0.49

Ce II 8403 39395 1 o
18.

'I O2.8 [\ A C0.45

3121.

n

Ce II 2596 33574 7.6 1.2 0.08

3229.12 Ce II 4266 — 35226 1.7 0.26 -0.58

3zzy.3o Ce II 2596 — 33553 Z.D (\ AC\U.4U A A A—0.40

3z3U.Uo Ce II
oooyoo — 31938 U.3U l).U4o 1 11—1.33

3z3 l.z4 Ce II 3996 34934 T zi7.6 1 .Z
A AOO.Oo

3233.44 Ce II 2635 33553 1.5 0.24 -0.62

3234.16 Ce II 2642 33553 7.6 1.2 0.08

Ce II 38138 1 "5

13.
Az.o A 1 A0.30

3235.67 Ce II 491

1

35808 1.5 0.Z4 A C 1—O.ol
3236.74 Ce II 4460 35346 1 A7.0 1 1

1.1
A A /i0.04

3243.37 Ce II 4523 35346 7.0 1 1
1.1

A C\A0.04

3245.17 Ce II 4460 35266 1.7 0.27 -0.57

3246.67 Ce II 3363 34155 2.5 0.40 -0.40
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Wavelength Spectrum Energy Levels gA gf Log gf

A Jv lU°/sec

3249.19 Ce II 2642 - 33410 1.0 0.16 -0.79

3249.43 Ce II 4460 - 35226 0.75 0.12 -0.92

3252.48 Ce II 7234 - 37971 5.3 0.85 -0.07

3254.01 Ce II 3704 - 34426 2.0 0.31 -0.51

3258.87 Ce II 7294 - 37971 3.7 0.59 -0.23

3260.98 Ce II 8176 - 38833 9.4 1.5 0.18

3263.45 Ce II 8176 - 38810 6.8 1.1 0.03

3263.88 Ce II 3704 - 34333 2.7 0.42 -0.37

Ce II 7523 - 38138 1.7 0.28 -0.56

3271.15 Ce II 3594 - 34155 1.3 0.20 -0.69

3271.55 Ce II 6638 - 37196 3.0 0.48 -0.32

3272.25 Ce II 5651 - 36202 23. 3.6 0.56

3274.86 Ce II 5676 - 36202 7.5 1.2 0.08

3276.25 Ce II 2635 - 33149 1.4 0.22 -0.65

3279.01 Ce II 5437 - 35926 3.0 0.49 -0.31

3279.84 Ce II 2382 - 32863 1.8 0.28 -0.55

3280.49 Ce II 4460 - 34934 1.2 0.20 -0.70

3283.35 Ce II 7523 - 37971 3.7 0.60 -0.22

3283.68 Ce II 2635 - 33080 0.62 0.10 -1.00

Ce II 5119 - 35559 0.84 0.14 -0.87

3285.22 Ce II 3996 - 34426 4 6 0.74 -0.13

3286.03 Ce II 4511 - 34934 1.6 0.26 -0.59

3290.34 Ce II 3594 - 33977 1.2 0.20 -0.71

3290.58 Ce II 4845 - 35226 0.76 0.12 -0.91

3293.59 Ce II 4460 - 34813 0.68 0.11 -€.96

3295.29 Ce II 3996 - 34333 3.3 0.53 -0.27

3296.19 Ce II 7259 - 37588 4.8 0.79 -0.10

3296.88 Ce II 6521 - 36844 5.4 0.89 -0.05

3300.15 Ce II 5819 - 36112 4.9 0.80 -0.09

3304.84 Ce II 5676 - 35926 5.1 0.84 -0.07

3306.63 Ce II 5969 - 36202 3.3 0.54 -0.27

3307.23 Ce II 2635 - 32863 1.3 0.21 -0.68

3308.02 Ce II 2581 - 32802 2.1 0.35 -0.46

3309.27 Ce II 5716 - 35926 2.1 0.35 -0.46

3311.50 Ce II 3363 - 33553 1.6 0.26 -0.59

3312.22 Ce II 8897 - 39079 10. 1.7 0.23

3313.30 Ce II 5965 - 36138 1-5 0.25 -0.61

3314.04 Ce II 0 - 30166 0.42 0.068 -1.16

3314.72 Ce II 3996 - 34155 3.1 0.52 -0.29

3317.80 Ce II 5676 - 35808 4.1 0.67 -0.17

3318.96 Ce 11 5437 - 35559 2.5 0.42 -0.38

3320.42 Ce II 3704 - 33812 0.52 0.086 -1.07

3325.33 Ce II 8131 - 38195 7.1 1.2 0.07

3327.66 Ce II 2596 - 32638 0.37 0.062 -1.21

3327.90 Ce II 5676 - 35716 1.3 0.22 -0.66

3329.00 Ce II 4737 - 34768 2.2 0.37 -0.44

3331.22 Ce II 4323 - 34333 0.60 0.10 -1.00

3333.04 Ce II 0 - 29994 0.40 0.066 -1.18

3333.66 Ce II 5819 - 35808 2.1 0.34 -0.47

3334.46 Ce II 10058 - 40040 14. 2.3 0.35
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Wavelength Spectrum Energy Levels

A K 108/sec

gf Loggf

3339.51 Ce II 2382 32318 0.77 0.13 -0.89
3340.89 Ce II 5011 — 34934 1.3 0.21 -0.68
3341.87 Ce II

A C 1 A

451

1

A A ^ ^ 1 A
3.4 0.57 -0.24

3343.86 Ce II 5819 1 C ^7 135716 6.7 1.1 0.05

3344.76 Ce II 4266 34155 5.7 0.96 -0.02

3346.52 Ce II 4460 _ 34333 1.4 0.23 -0.64
3349.97 Ce II 5716 — 35559 2.8 0.47 -0.33

3352.28 Ce II 45 1

1

34333 1 A
1.4 0.23 -0.64

3352.94 Ce II 35i'4 33410 1.9 0.31 -0.50

3353.33 Ce II 6390 36202 1.8 0.30 -0.52

3355.02 Ce II 1410 _ 31208 1.1 0.19 -0.72

3356.41 Ce II 3363 - 33149 1.7 X).29 -0.53

3357.22 Ce II
A^ /'

4266 ^ A f\ A A34044 3.1 0.52 —0.28

3360.54 Ce II 11310 41059 1 o
18. 3.1 0.49

3361.76 Ce II 3794
r

33531 1.9 0.33 —0.48

3364.35 Ce II 988 _ 30703 0.49 0.083 -1.08

3366.55 Ce II 4460 — 34155 3.2 0.54 -0.27

3368.69 Ce II 2642 323 18
rv A ^
0.43 0.073 -1.13

3371.17 Ce II
A C 1 1451

1

34166 L.b 0.45 -0.35

3373.46 Ce II 2563 32198 1.5 0.26 —0.59

3373.73 Ce II 4523 34155 2.6 0.45 -0.35

3375.78 Ce II 8928 - 38542 3.5 0.60 -0.22

3377.13 Ce II 491

1

A C t A34514 7.1 1.2 0.08
T T ^7 r\ 1 ^7
3379.17 Ce II

A A ^ /\4460 A f\ A A34044 1.8 0.3

1

—0.50
T T O i A C\3381.49 Ce II

/T 'i o6638 36202 2.3 0.40 —0.40

3383.69 Ce II 4266 33811 2.4 0.41 -0.39

3387.78 Ce II 5716 - 35226 1.4 0.24 -0.63

3390.52 Ce II 3594 33080 0.97 0.17 —0.78

3393.92 Ce II
A*^ f\ A4204 33660 1.1 0.20 —0.71

3394.14 Ce II 4523 3397/ 0.83 0.14 —0.84

3396.72 Ce II 3746 _ 33177 0.39 0.067 -1.17

3400.25 Ce II 7523 - 36924 1.3 0.22 -0.66

3403.60 Ce II 4202 33574 f\ 0^7
0.87 0.15 -0.82

3404.91 Ce II 1874 31235 1.2 0.20 —0.70

3405.98 Ce II 4460 33812 2.9 0.51 —0.29

3407.24 Ce II 11743 41083 4.1 0.72 -0.14

3416.56 Ce II 5965 — 35226 1.6 0.28 -0.56

3416.86 Ce II 988 30246 0.63 0.1

1

—0.96

3417.45 Ce II 5676 34929 4.7 0.83 —0.08

3417.90 Ce II 8403 37652 2.8 0.48 —0.32

3420.18 Ce II 4323 _ 33553 1.6 0.28 -0.55

3422.51 Ce II 8928 - 38138 3.2 0.56 , -0.26

3422.71 Ce II 3594 32802 5.5 0.97 —0.01

3423.85 Ce II 9634 38833 5.5 0.97 A A 1

3425.34 Ce II 2382 O 1 C Z' o31568 0.50 0.087 —1.06

3425.94 Ce II 7713 36894 1.9
T yi0.34 A A n—U.4/

3426.21 Ce II 988 30166 1.7 0.30 -0.52

3426.58 ,Ce II 2563 31738 0.52 0.092 -1.04

3430.32 Ce II 7059 36202 3.1 0.56 -0.26

3431.50 Ce II 4911 34044 0.86 0.15 -0.82
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"Wavelength Spectrum Energy Levels
A K

3433.Uy oe II lUZ /5 — 39395
343y.o3 Le II 45 1

1

11 Sin A335 /4

3441.21 Ce II 2880 31931
3442.38 Ce II 4511 — 33553
344Z.yo Le II 5 1 ly — 34155

•J A A Ce II Z563 - 31568
345 1.56 Ce II 5y65 34yzy
3456.67 Ce II 988 29909
3456.77 Ce II 6638 — 35559
345y.o3 Ce II y634 — 38529

346U. 16 ce II
1 1 /I AZ 14U — 31033

3461.34 Ce II 4Z66 "3 '3 1 /I Q33 14y
3461.79 Ce II 7259 36138
3463.22 Ce II 7059 — 35926
3463. /6 Ce II 565 1

— 34514

3464.Zl ce II 5 1 1 y — 33977
1 ACn TO346 /. /o ce II

1 Qn A
1 0 /4

'3 ATA'33U/U3
3468.11 Ce II 4323 33149
3468.89 Ce II 988 — 29807
34/U.41 Ce II

QQQ — 29794

lAI

A

34 / 4.ZZ ce II 3363 — 32139
1 An Z CQ34/5.60 Ce II

1 Q1

A

16/4 1 r\£i 3 n3U63 /

3476.84 Ce II 10642 39395
3477.45 Ce II 7059 — 35808
34/y.61 Ce II

AU — 28731

34oU.Z / ce II
A — 28725

1AQ(\ QC34oU.!5'o Ce II 1Z366 A 1 AO C41085
3481.16 Ce II 5437 34155
3482.14 Ce II 3704 — 32413
34oZ.35 Ce II

AQ A Z4o45 — 33553

1AQA 1

A

34(54. /4 Ce II
OCCA — 31568

34o5.U5 Ce II U 28686
3488.55 Ce II 7059 35716
3490.13 Ce II 5651 — 34295
lACtl 1 134^3. 1

1

Ce II 446U — 33080

34y3. /

Z

Ce II 3 /U4 — 32318
34^5.Ul Ce II

ICQ/I35y4 "3 1 no32198
3495.94 Ce II 4266 32863
3496.33 Ce II 2642 — 31235
35U1.45 Ce II

t on A
1 0 /4 — 30425

3 jUd.Z J ce II Z563 — 31076
35U /.y5 Ce II

1 /I 1 A141U 2990y
3508.47 Ce II 2581 I 31076
3508.71 Ce II 12366 — 40858
35 iu.6y Ce II

CO 1 n — 34295

35 13. /y Ce II
no 0 29439

35 17.38 Ce II 35716
35 18.37 Ce II

1 r\ 1 1 c10115 38529
3519.08 Ce II 2635 31043
3520.52 Ce II 1410 29807

gA gf Log gf

IQS/sec

1 u. 0 96
1 f\l.D —0 S4

—0 44

1.6 0.29 -0.54

0.89 0.16 -0.80

0 1

0

—0 99
1 ^1 .J 0 9'? -f> 64

u. 1

0

0 0'?9 —1 4Q1 .^y

2.0 0.36 -0.45

3.6 0.64 -0.19

0 044
1 fi1 .u 0 1 8 —0 74
1 n 0 1 Q —0 7"?

2.2 0.40 -0.40

1.5 0.27 -0.57

0 41 —0 "^9
V/. J y

0 ?? 0 041 —1 39
1 0 0 1 R\j» 1

0

—0 74

0.31 0.055 -1.26

0.17 0.031 ^-1.50

0 1

1

—0 97
n SOU.JU 0 OQO —1 04

S 9 0 79

1.7 0.30 -0.52

0.29 0.053 -1.28

0 076\j, yj 1 \j —1 191 . 1 Z/

7 4 1 ^1 ..3 0 1

1 0 0 1 Qvj. 1 y -0 79

1.2 0.22 -0.67

2.8 0.50 -0.30

w. 0 /
0 1 6V/. 1 D —0 80\J. ou
0 "^8W.J 0 —0 49

7 0 68w.oo —0 1 7u. 1 /

2.0 0.37 -0.43

0.89 0.16 -0.79

0 80 0 1 s —0 8"^

0 60 0 1 1 —0 96
0 1 7 —0 76

0.46 0.085 -1.07

0.79 0.14 -0.84

0 047 —1 'K'XI .J J

0 86 0 1 6 —0 80
0 *!1 0 OQ"? — 1 0"^

6.0 1.1 0.04
0.78 0.14 -0.84

0 AA 0 081V/.V/O 1 —1 OQ
1 ^1 -3

.

9 4 0 ^8U.JO
z,.o 0 48 —0 '^9

U. jZ
0 88 Ov 1 —0 7Qu. / y
0.84 0.16 -0.81
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Wavelength Spectrum Energy Levels gA gf Loggf
A K lO^/sec

06 II JDJ 1
1 Af\A A— 34U44 A c n0.59 0.1

1

-0.96
Ce II

/I Q 1 14y 1

1

— 55Zyi 3.6 0.66 —0.18
3524.07 Ce II 5965 - 34333 1.3 0.24 -0.63
3527.85 Ce II 0 - 28338 0.32 0.060 -1.22
J JZo.UJ UG II JO 1 7 "J /1 1 ^ ^341jj A Q 1 AIT

U. 17 —ij.ii

06 II J / 1 D
3 A r\A A34U44 A CO

u.jy All
U. 1 1 —0.96

J 3 ju.uz U6 II Z3oZ 3U/U3 A 0/;U.oo U. 16 A TO—0. /y
3530.95 Ce II 4737 - 33050 0.89 0.17 -0.78
3531.59 Ce II 4737 - 33045 0.89 0.17 -0.78Kn 1J J.5Z.D 1

r\ TToe II 1 Ljy 3jjjy l.O U.34 —0.47

O /-V TTue II
AU zozy© A OlU.Z3 A €\A AU.U44 1 "3 /C—1.36

L.e II 4ZU4 3Z4yZ J.Z A QCu.yo A A 1—U.Ul
3534.44 Ce II 7523 - 35808 3.4 0.63 -0.20
3535.57 Ce II 2880 - 31156 0.52 0.098 -1.01

J j3o. /u oe II
1 AT? <lUZ / J

IQC A")— 3oj4Z J.Z A noU.yo —O.Ul

3 J j /.44 Ce II
C7 1 C
J / Id — 55y 1

1

1 /I1.4 A O T0.27 —0.57
"3 C2 O 'TO
J J JO. /y ue II 6518 1 An £10— 34768 1.1

A O A0.20 A ^ A—0.69
3539.09 Ce II 2581 - 30829 4.2 0.78 -0.11
3541.66 Ce II 3704 - 31931 0.32 0.061 -1.21

Ce II
ino ACi— 3/o4y "3 /I3.4 A ^ CU.65 A 1 A-0.19

3 j4j.jZ r\ TToe II jy43 — 341jj A ^ 1U.Ol All
U. 1 1

A n A—u.y4
3 j4j.oU Le II

O Q QAZooU — 3 lU /o 1 0l.Z A O "3

U.Z3 A a A—U.64
3545.78 Ce II 2382 - 30577 0.83 0.16 -0.80
3546.19 Ce II 1874 - 30065 1.2 0.24 -0.63

3j4 / .UU oe II 43Z3 3ZjUo 1 1
1 .3 U.Zj A /CA—U.OU

3 j4o.o4 ^ /.\ T Tue II 7034 3 /oU4 Z.O A /I QU.4o A lO—U.3Z
3 J J 1 .DO O /-\ TToe II 3 /U4 J 1 Q < 13 loj I U.OO AITU. 1 /

A no
^J. /o

3552.07 Ce II 3594 - 31738 0.39 0.073 -1.14
3552.73 Ce II 2563 - 30703 1.3 0.24 -0.62

3 J j4.yy ^ TTCe II Zjo 1 — 3U/U3 z.z A /ITU.4Z A 1 0—U.3o

1 c eg "7 1
3 J JO. / 1

^ T TCe II J / ID — 33oU(5 A /1QU.4o A AQOu.uyz 1 A/1—1.U4

3JoU.oU Ce II j^oy 1 A(\A A— 34U44 lo. 3 1
A /I Qu.4y

3561.54 Ce II 4166 - 32235 0.36 0!068 -1.17

3562.09 Ce II - 32269 0.72 0.14 -0.86

3jo3.oZ Ce II 4Zoo 3TJ 1 Q— 3Z31o A Q 1u.y 1
AIT
U. 1 /

A n(i—U. /o

3J00.13 Ce II
Q/^ "3 /Iyo34 — 3/ojZ A C4. J A Q/;U.OO A A^—U.Uo

3 Joy.3Z Ce II
C£ c 1JOJ 1 — 33ooU 1.1 A TAU.ZU —u.oy

3570.98 Ce II 2581 - 30577 0.22 0.043 -1.37

3573.70 Ce II 3594 - 31568 0.59 0.11 -0.95

3 J 1 j.Zy Ce II O 1 /O
-3 z: 1 T Q— 3d13o 1.

1

A 0 1U.Z 1

1 cn n ^ "3

3 J lb.15 Ce II
1 /I 1 A141U 0*3 £iZ.— zy3oj A nc

U. /O A 1 /I
U. 14 A QA—U.o4

3 J / /.4o Ce II 3 /y4
-3 1 T3 0— 3 1 /3o 1 A

1

A

1 4 U. 1

J

3580.56 Ce II 1874 - 29794 0.36 o!o69 -1.16

3583.66 Ce II 9634 - 37531 3.2 0.61 -0.21
•J CO A "J A35o4.34 Ce II

/I O 1 14^1

1

•3 O OAO— 3ZoUZ 1.1 A OAU.ZU A AO—U.oy

"3 C O iC '7 C35o6. / J Ce II
A^4Zoo "3 O 1 "2 O— 3Zl3y A '7A

U. /U AIT
U. 13 A QT^.O /

3 JO /.ZZ Ce II jy43 — 33olZ U.JO AllU. 1

1

A Q7

3 JO /.o4 Ce II jy43 — 33oUo Z.J A /t Qu.4y A -3 1^J.3 1

3588.13 Ce II 7059 - 34921 1.5 0.30 -0.53

3588.43 Ce II 5437 - 33297 2.3 0.44 -0.35
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Wavelength Spectrum Energy Levels gA gf Log gf
A K XV/ / &CC

3590 60 Ce II 5969 33812 4.2 0.81 -0.09

3594.61 Ce II 0 27812 0.15 0.030 -1.52

3596.12 Ce II 8403 - 36202 2.8 0.53 -0.27

3596.73 Ce II 4523 — 32318 0.37 0.071 -1.15

3598.20 Ce II 2382 — 30166 0.70 0.14 -0.87

3599.97 Ce II 4737 32508 0.78 0.15 -0.82

3600 54 Ce II 6390 34155 2.3 0.45 -0.35

3603.36 Ce II 5119 - 32863 0.64 0.13 -0.90
3604.20 Ce II 988 — 28725 0.47 0.091 -1.04
3607 63 Pp II 5437 — 33149 4 2 0 82V/- \J Am -0 09

3609 69 fp IT 7234 34929 9 6 1 9 0 28
3610 91 \j o 11 35027^ mJ \J Am 1 2 2^^Am 0 43 -0 37

3611.34 Ce II 2563 — 30246 0.57 0.11 -0.96

3611.65 Ce II 7878 — 35559 0.92 0.18 -0.74
3612 32 Ce II 4523^^ Am ^

— 32198 0 71 0.14 -0.85

3613.70 Ce II 4266 31931 3.1 0.62 -0.21

3615.63 Ce II 5924 33574 0.66 0.13 -0.89

3616.20 Ce II 5651 - 33297 1.3 0.26 -0.58

3618.58 Ce II 4511 — 32139 1.3 0.26 -0.59

Ce II 2563 — 30180 0.30 0.060 -1.22

3621.15 Ce II 5437 33045 0.45 0.089 -1.05

3622.15 Ce II 6913 34513 6.9 1.4 0.13

3622.44 Ce II 3363 — 30962 0.38 0.075 -1.13

3623.84 Ce II 6390 — 33977 12. 2.3 0.37

3624.18 Ce II 2581 — 30166 0.61 0.12 -0.92

3628.25 Ce II 2581 30135 0.40 0.079 -1.10

3630.42 Ce II 10115 37652 2.1 0.41 -0.38

3631.19 Ce II 3704 — 31235 1.2 0.24 -0.61

3632.11 Ce II 2642 — 30166 0.71 0.14 -0.85
3633 40 Cp II\j \^ 11 0 — 27515 0 096 0 019 -1 721. » 1 Am

3637 75 Ce II 3594 31076 0.52 0.10 -0.98

3638 28 Ce II 5819 33297 1.5 0.29 -0.53

3640.69 Ce II 6518 — 33977 0.59 0.12 -0.93

3644.29 Ce II 5716 — 33149 0.47 0.094 -1.03

3645.23 Ce II 5437 — 32863 1.3 0.26 -0.59

3645.45 Ce II 2642 30065 0.59 0.12 -0.93

3646.97 Ce II 2382Am ^ \J Am 29794 1 5 0.29 -0.53

3647.75 Ce II
— 34929 4.7 0.93 -0.03

3647.95 Ce II 8403 — 35808 6.0 1.2 0.08

3649 73 Ce II 4460 — 31851 0.33 0 065 -1.18

3650 12 Ce II\J 11 2596Am ^ 29984 0.39 0 077 -1 111 • 1 1

3652 26^\J^ A^*A^\J Pp itO O 11 1 1 949 39322 4 0 0 81 -0 09
3653.11 Ce II 2880 — 30246 2.0 0.40 -0.40

3653.67 Ce II 3794 — 31156 4.0 0.81 -0.09
3654 97 Pp I!O O 11 2642A^\j^A^

— 29994 1.4 0.27 -0 57

3655 85 fp ITO O 11 2563 — 29909 7 6 1 5 0 18

3658 26 Cp it\^ o 11 2581 29909 0.19 0 038 -1 421 • ^A.

3659 23~f yj^ y * Am J pp TT\j ^ 11 1410 28731 1 41 •^ 0 27\J*Am 1 -0 56

3659.97 Ce II 1410 28725 1.1 0.22 -0.66

3660.16 Ce II 10275 37588 6.6 1.3 0.12
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 10^/sec

ffa TT 088yoo — 98908ZOZ-70 9 4Z-t 0 A'kW.'+o —A 19U.JZ
'>,f\f\] IT,j\jy} 1 . / -J t? 11 — 1 1 S68J 1 JOo 0 01 01aW. 1 0 n 7/1

3662.99 Ce II 4266 - 31559 0.68 0.14 -0.86
3663.70 Ce II 4911 - 32198 0.72 0.15 -0.84
jDOt-. / J U c 11

— 197 1

7

JZ / 1 /
0 <;9U. JZ nil A no

T,f,f,'^ OS t? 11 18S4 — 11111J 1 1 J 1 0 47 0 00sW.W!7J — 1 09
1 .UZ

J \J\J / .z,o 0 t? 11 S8 1 0Jo vy — 11080 0 01U. ^J 0 1 0W. 1 ^ —0 71U. / J

3667.98 Ce II 2880 - 30135 4.1 0.82 -0.09
3668.72 Ce II 0 - 27250 0.31 0.063 -1.20
3671 94. 9581J 0

1

— 99807 0 ss 0 1

1

w. 1

1

—0 OSU. "J

"XfCIl 79 fp IT 79 Q4 — 14S14J HJ 1 S 6J.O 1 11 .

1

0 OSU.UJ
Jyj / J • U*+ Tp II0 tJ 11 9S81 — 90704 0 74 0 1 sW. 1 J —0 81U. 0 J

3674.05 Ce II 9634 - 36844 2.7 0.55 -0.26
3676.16 Ce II 2596 - 29790 0.37 0.075 -1.13

r* p ITt? 11 — 90807 0 17W.J /
0 07SW.W / J 1 . 1 z

f P TIU C 11 8 1 7^;0 1 / D — 1^146 4 4 0 00\j.y\j —0 OSU.UJ
P P II0 y 11 — 90807 0 74 0 1 SW. 1

J

—0 89U.oZ
3680.85 Ce II 2635 - 29794 0.18 0.038 -1.43

3681.38 Ce II 8403 - 35559 3.8 0.76 -0.12
^^^89 08 U C 11 JOJ 1

— 19809 1 71 . /
01sU.J J —0 ASU.'fJ

'?^i87 SO Pa TTL/C 11 1S04J J y^ — 10701 0 06u. y\j 0 90u.zu —0 71U. / 1

-5DOO.DD P A TT0 C 11 S041J y^j — 1104S 0 60 0 1 4w. 1 *+ —0 8Su. 0J

3689.16 Ce II 4460 - 31559 0.30 0.062 -1.21

3693.42 Ce II 10275 - 37342 3.1 0.64 -0.20
71 Pa TTw t? 11 8981 — 1S146J J JH-U 0 80v/. 0 y 0 1 8w. 1

0

—0 74W. / T-

'KMA Q1 Pa Tf
V-f t/ 11 9189 — 90410z y-rD y 1 01 .V/ 0 9 1u.z 1

—0 60
Pa TTL/ 1? 11 1006 — 1 1 041J 1 UHJ 0 11U.J J 0 068U.UOo —1 1 71.1/

3697.66 Ce II 7259 - 34295 1.7 0.34 -0.47

3698.13 Ce II 4202 - 31235 0.35 0.071 -1.15
(""p IT0 c; 11 6S9 1DJZ 1

— 11SS1J J J J J 1 91 .z 0 9 SW.Z J —0 61W. yj 1

J D"0.00 Pp it
V.^ c 11 9880 — 90000z^yyyjy 0 SIW.J J 0 1 1w. 1

1

—0 07

^ D ^. I^z, pp ITU c 11 401 1Hy L L
— 1 1 01

1

J 1 yJ 1 1 01 .w 0 9

1

u.z 1 —0 68w.oo
3702.79 Ce II 3704 - 30703 0.60 0.12 -0.91

3704.98 Ce II 5819 - 32802 2.0 0.40 -0.40

J 1 U0.7'f P £i TTL/C 11
— 11171J 1 1 / 1 0 ^i9w.oz oilw. 1

J

—0 00W. yyj

^707 ^QJ 1 yj 1 .jy P P TT
V./ C 11 41 661 1 00 — 11111J 1 1 J 1 0 47 0 008W.W^o —1 011 .Wl

2700 9Q P P TTU C 11 — 1 1 1 ^6J 1 1 JO S 8J.O 1 91 .z 0 08W.Wo
3709.93 Ce II 988 - 27935 2.3 0.48 -0.32

3713.99 Ce II 988 - 27905 0.11 0.023 -1.65
T.! 1 S AlJ / 1 J.'t /

Pp TTU c 11 6100 — 11907 1 11 .J 0 96w.zo —0 soW. J-7

J / ID. .J /
Pp itt; 11 nyj — 96000 9 1Z. J 0 47 —0 11W. J J

3 / 1 D. "J Pp itU fc? 11 79S0 — 141 SSJM- 1 J J 1 .H- 0 10W.JW -f> SIW.J J

3718.19 Ce II 1410 - 28298 1.0 0.22 -0.67

3718.38 Ce II 4204 - 31090 2.3 0.47 -0.32
•J7 1 0 80J / 1 ".oU Pa ITU c 11 9 S61ZJOJ — 90410 0 79w. / z 0 1 sw. 1

J

—0 81w.o J

1797 in P A IT
L/ C 11 SS 1 4J J 1 'f

— 19171JZ J / J 0 48 0 1 0w. 1 w —1 001 .WW
1799 90 Pa TTL/C 11 9S81Z J 0

1

— 90410z j/M-J y 0 SIW.J 1 0 1

1

u. 1

1

—0 08w. y0
1799 7^i Pa TTOc 11 9S06Z J "O — 904SOZ7fJU 0 18W.JO 0 070u.u / ^ —1 101 - 1 w
3723.66 Ce II 4323 - 31171 0.24 0.050 -1.30

3724.64 Ce II 5011 - 31851 1.0 0.21 -0.68
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Wavelength Spectrum Energy Levels

A K 108/sec

gf Log gf

-1725 68 PP IT 5969^ y kj y 32802
3126.96 Ce II 988 — 27812
3728.02 Ce II 5676 — 32492
3728.18 Ce II 2635 — 29450
3728.42 Ce II 5456 — 32269

3779 00 11 4266 3 1 076J 1 W / U

Ce II 3363 — 30166
3730.33 Ce II 11742 — 38542
3731.88 Ce II 8928 — 35716
3732.46 Ce II 2382 — 29167

J 1 JJ.JZ, Pfi TIV/ t? 11 4966 JJ 1 yj'-rJ

3737.52 Ce II 4460 — 31208
3737.74 Ce II 6913 — 33660
3740.13 Ce II 10115 — 36844
3741.01 Ce II 2642 — 29365

3741 73 Pp II\j 0 11 7259 33977J J y 1 1

3746.37 Ce II 4523 — 31208
3748.06 Ce II 5819 — 32492
3750.08 Ce II 6638 — 33297
3751.00 Ce II 3594 — 30246

3751 45 Pp it0 11 10275 36924
3751.76 Ce II 2635 - 29281
3752.34 Ce II 5676 — 32318
3753.77 Ce II 12763 — 39395
3755.43 Ce II 3363 — 29984

3755 77 Pp II 561

7

37235
Z151.ll Ce II 7818 — 34426
3757.86 Ce II 2563 — 29167
3760.40 Ce II 2581 — 29167
3760.69 Ce II 4460 — 31043

3762 98 Pp II00 11 7341 33908
3763.61 Ce II 4266 — 30829
3164.11 Ce II 2880 — 29439
3765.04 Ce II 4523 — 31076
3765.89 Ce II 5651 — 32198

3766 51 Pp it00 11 3704 30246
3768.00 Ce II 4511 - 31043
3768.76 Ce II 8403 — 34929
3769.04 Ce II 1410 — 27935
3769.94 Ce II 8403 — 34921

3771 61 Pp TI 4323 30829
3772.65 Ce II 5819 — 32318
3773.21 Ce II 1410 — 27905
3773.44 Ce II 5437 — 31931
3776.61 Ce II 3594 — 30065

3111.61 Ce II 1874 28338
3779.61 Ce II 4511 30962
3781.10 Ce II 5119 31559
3781.62 Ce II 4266 30703
3782.53 Ce II 3996 30425

3.7 0.77 -0.1

1

0.37 0.078 -1.11

4.0 0.83 -0.08

0.38 0.080 -1.10

6.1 1.3 0.11

0 27 0 056 -1 25
0.31 0.065 -1.19

6.1 1.3 0.10
2.2 0.47 -0.33

0.31 0.066 -1.18

0 80 0 1 7yj. 1 /
—0 78

0.63 0.13 -0.88

1.8 0.38 -0.42

2.1 0.43 -0.36

0.25 0.052 -1.28

0.92 0.19 -0.72

0.35 0.074 -1.13

2.6 0.55 -0.26
1.8 0.37 -0.43

0.64 0.14 -0.87

7 0 1.5 0 17

0.12 0.026 -1.59

1.1 0.22 -0.65

4.2 0.90 -0.05

0.80 0.17 -0.77

m

1 3 0 28 -0 56

2.3 0.48 -0.32

0.51 0.11 -0.96

0.16 0.034 -1.47

0.40 0.085 -1.07

3 6 0 77 -0 1

1

0.44 0.094 -1.03

2.3 0.50 -0.30
1.1 0.23 -0.64

0.65 0.14 -0.86

0 70 0 1 5 -0 83

Q.ll 0.057 -1.24

4.8 1.0 0.01

0.22 0.048 -1.32

2.6 0.56 -0.25

1.5 0 32 -0 49\jt^y

0^48 0.10 -0.99-

0.19 0.042 -1.38

0.52 0.11 -0.96
1.0 0.22 -0.66

0 35 0 074 —1 1 3

0.23 0.049 -1.31

0.16 0.033 -1.48

3.1 0.66 -0.18
2.0 0.44 -0.36
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec -

3783.04 Ce II 7234 - 33660 1.1 0.24 -0.62
3783.58 Ce II 5716 - 32139 1.5 0.32 -0.50
3786.63 Ce II 1410 - 27812 1.9 0.41 -0.39
3787.46 Ce II 11742 - 38138 1.5 0.32 -0.49

Ce II 2635 - 29029 0.31 0.066 -1.18

3787.91 Ce II 988 - 27380 0.24 0.052 -1.29
3788.21 Ce II 4845 - 31235 0.25 0.054 -1.27
3788.75 Ce II 3794 - 30180 2.2 0.48 -0.32
3790.34 Ce II 5943 - 32318 0.19 0.042 -1.38
3791.69 Ce II 7294 - 33660 0.99 0.21 -0.67

3792.33 Ce II 3704 - 30065 1.2 0.27 -0.58
3793.52 Ce II 5965 - 32318 0.78 0.17 -0.78
3793.86 Ce II 7059 - 33410 0.46 0.100 -1.00
3794.68 Ce II 6518 - 32863 0.91 0.20 -0.71

3795.26 Ce II 3794 - 30135 0.73 0.16 -0.80

3796.67 Ce II 7713 - 34044 0.63 0.14 -0.86
3799.04 Ce II 3594 - 29909 0.39 0.085 -1.07
3801.53 Ce II 7234 - 33531 27. 5.9 0.77
3803.10 Ce II 2880 - 29167 2.6 0.56 -0.25

3803.84 Ce II 12260 - 38542 2.3 0.49 -0.31

3804.16 Ce II 5651 - 31931 0.35 0.076 -1.12
3807.69 Ce II 5676 - 31931 0.87 0.19 -0.72
3808.12 Ce II 2382 - 28634 2.9 0.64 -0.20
3809.22 Ce II 4911 - 31156 2.8 0.61 -0.21

3809.50 Ce II 4460 - 30703 0.37 0.081 -1.09

3810.10 Ce II 3746 - 29984 0.15 0.033 -1.48

3810.90 Ce II 5965 - 32198 0.75 0.16 -0.78
3811.62 Ce II 11743 - 37971 2.4 0.52 -0.28

3812.21 Ce II 4737 - 30962 1.3 0.29 -0.54
3814.93 Ce II 3704 - 29909 0.15 0.032 -1.49

3815.01 Ce II 2140 - 28345

'

0.22 0.049 -1.31

3815.83 Ce II 6518 - 32717 4.4 0.95 -0.02

3816.31 Ce II 5943 - 32139 0.37 0.081 -1.09
3817.46 Ce II 4845 - 31033 2.6 0.56 -0.25

3818.69 Ce II 4523 - 30703 0.50 0.11 -0.97

3819.02 Ce II 4460 - 30637 1.5 0.32 -0.50

3821.27 Ce II 2563 - 28725 0.50 0.11 -0.96

3821.70 Ce II 4266 - 30425 0.86 0.19 -0.73

3823.70 Ce II 8281 - 34426 2.1 0.47 -0.33

3823.90 Ce II 2581 - 28725 1.3 0.30 -0.53

3827.21 Ce II 5437 - 31559 0.63 0.14 -0.86

3829.69 Ce II 1410 - 27515 0.33 0.072 -1.14
3830.03 Ce II 6390 - 32492 1.4 0.32 -0.50

3830.56 Ce II 7713 - 33812 5.7 1.2 0.10

3832.75 Ce II 2642 - 28725 0.28 0.063 -1.20

3834.56 Ce II 2563 - 28634 1.4 0.31 -0.51

3834.78 Ce II 3996 - 30065 0.36 0.080 -1.10

3835.75 Ce II 7234 - 33297 0.52 0.1

1

-0.94

3836.11 Ce II 1874 - 27935 0.63 0.14 -0.86

3837.21 Ce II 2581 - 28634 0.31 0.069 -1.16
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

3838.54 Ce II 2642 28686
3839.50 Ce II 7259 — 33297
jo41. /Z L/C 11 lU 1 1

J

1^1 ?8JO 1 JO
L/C 11 '?'?rt8rtJ JUou

3o43. / /
^ ITue 11 88rt/looU4 34o 1 J

3845.28 Ce II 3996 — 29894
3845.48 Ce II 10115 — 36112
Jo4o. J. J

TTue II
8 1 7<;O 1 /O 34IOO

LiQ II 4ZOD 3UZ4D
1 0/l C Art ^ TTue II 4ZU4 1 rt 1 8rt3UI oU

3849.57 Ce II 1410 — 27380
3850.12 Ce-ii 5965 — 31931
5ojZ. 1

1

T Toe II
7'je7ZjoZ Zo33 J

5oj5. lo O TTue II
rtu 7 <Q/I <Zjy4j

3oj4. ly /-\ TTce II
1 87/1
1 o /4 770 1 7Z /olZ

3854.32 Ce II 1874 — 27811
3855.30 Ce II 4204 — 30135

ue II
<;e 1 QJO 1 y 1 1 7103 I /3o

JO J / .Z4 P Q ITue 11 J jOj 7Q7B 1ZyZo 1

Jfi ^7 ^i/lJOJ /.04 P Q TTL-e 11
7187ZjoZ 787Q8

3857.82 Ce II 4511 — 30425
3857.94 Ce II 3996 — 29909
iooZ.4/ P ^ ¥¥Ce II JO /o 1 1 C CO3 1 J jy
18AA oJODO.oZ P ^ TTue 11 Q88yoo 7A8/I 1ZOo4 1

JoOo. 14 r* r\ IIue 11
1 ^QAJ J 74 7Q/1 1QZi'43y

3868.50 Ce II 5716 — 31559
3869.57 Ce II 9723 — 35559
3o /U.o / Ce II J J 14 1 1 1 /I rt3 1341)

35 / l.o 1 Ce II
77 CQ 33U /y

io / D.Zo Ce II
1 rt 1 1 c 3jyzo

3874.68 Ce II 8176 — 33977
3875.04 Ce II 3996 — 29794
3o /0. 14 P ^ TTue 11

/I Q 1 14^1 1
1rt7rt1

JO /D." /
P TTL.e 11 440U irt7/i/;jUZ4o

JO / O.J /
a IIL<e 11 1 4 1 rt141U 771 87Z / 1 o /

3879.31 Ce II 5437 — 31208
3879.61 Ce II 12366 — 38134
JooU.41 14Z /O /irtrt/irt

IftSI 87JOO 1 .0 / ue II
7^81ZJO 1

7811 ^

1887 A <JOoZ.4j P 1^ TTue II zjyo 781/1 <ZoJ4j

3883.57 Ce II 2596 — 28338
3884.20 Ce II 12457 — 38195
JOOO.jU P *-» ¥TLG II

/I <7 14jZj irt7/i/;3UZ40
jooo.jy Ce II

Clio
J 1 ly 1rt07 Q

1 00 Q Art Ce II 44oU Ort 13U166

1 ooo ir\jooy.ju Ce II 3746 7 n /I crt

3889.48 Ce II 2635 28338
3889.99 Ce II 5456 31156
3890.76 Ce II 2140 27835
3890.99 Ce 11 2642 28335

3.2 0.70 -0.15

1.3 0.29 -0.54
7 QZ.7 rt f^AU.04 —rt 1 QU. 1 y
rt /I Q rt 1 1U. 1 1

rt Q7
1 73.Z rt 7rt rt 1 <^J. 1

J

0.25 0.055 -1.26
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1 rt3.U rt AAu.oo n 1 8—U. 1 o
1 1
1 .

1

rt 7/1U.Z4 rt A 1 -^J.0

1

1 03.0 rt QAU.o4 n rto—U.Uo

0.12 0.027 -1.57

0.88 0.20 -0.71
rt 7/CU.Zo rt rtC7U.Uj /

1 7/1— 1 .Z4
1 1
1 .

1

rt 7 CU.Z J rt CO^J.J7
7 0Z.O rt *;7u.oz rt 7 1^J.Z 1
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7 7Z. /

rt Art rt 77
rt CO rt 1 1U. 1

3

rt 88^J.OO
rt QC rt 7 1U.Z I

rt A7
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rt 77u.z /
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1

rt 7rtu. /u rt 1 Au. 1 o n 8rt—U.oU
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rt Q8 rt 77u.zz —u.oo
rt 17U.3 /

rt rtOIU.Uo3 1 rtO— l.Uo
1 A1.4 rt "3 1U.3 1

C\ c 1—U.J 1

3.5 0.78 -0.11
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rt 88U.oo rt 7rtU.ZU —rt 7rtU. /u
7 8Z.O rt A7U.OZ —rt 7 1U.Z 1

7 1Z. 1 rt AlU.4 /
—rt 17U.JZ

0.36 0.082 -1.09

2.6 0.58 -0.24
A A4.4 rt QQKJ.yy —rt rtrt

r\ A<U.4j rt 1 rtU. lU _rt QQ
1 Q3.7 rt 88U.oo rt rtA^J.UO

0.36 0.080 -1.09

4.2 0.94 -0.03
rt /I /IU.44 rt 1 rtU. lU 1 rtrt—1 .uu
1 7
1 .Z rt 77U.Z /

TV en
—U.J /

rt C /I
U.j4 rt 1 7

U. I z A O 1
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A 1
o. 1

1 A1.4 rt 1 >iU.14
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Log gf

joy 1.1/ 4717 U.Z J 1 7 Q

3893.23 Ce II 5283 — 30962 0.95 0.22 -0.67
3893.87 Ce II 7878 - 33553 0.85 0.19 -0.72
3894.32 Ce II 4323 — 29994 0.31 0.071 -1.15
3895.12 Ce II 3363 — 29029 2.0 0.45 -0.35

Pp IT 4S 1 1 J\J I DO 7 Az.o 0 —O 71U.ZJ
3897.43 Ce II 10275 — 35926 1.1 0.25 -0.60
3898.27 Ce II 3794 — 29439 1.8 0.40 -0.39
3898.94 Ce II 1874 — 27515 0.57 0.13 -0.89
3899.39 Ce II 5514 — 31152 0.29 0.065 -1.18

IT R1 76o 1 / o J J oUo yj.y I 0 7 1U.Z 1 —

o

3901.30 Ce II 5943 — 31568 0.81 0.18 -0.73
3901.68 Ce II 9723 — 35346 1.2 0.27 -0.57
3903.34 Ce II 4523 — 30135 0.86 0.20 -0.71

3903.93 Ce II 12366 — 37974 3.4 0.79 -0.10

1 1
1 .

1

n 74 U.OZ
3904.58 Ce II 7259 — 32863 0.47 0.11 -0.97
3906.92 Ce II 12260 — 37849 6.7 1.5 0.18
3907.29 Ce II 8928 — 34514 10. 2.3 0.37
3907.45 Ce II 4166 - 29750 0.53 0.12 -0.91

P Ci If
L* c 11 n 4

1

n (\QAKj.KjyH
1 AT— 1 .\JJ

3908.41 Ce II 6913 — 32492 4.2 0.96 -0.02
3908.54 Ce II 3704 - 29281 1.2 0.27 -0.57
3909.05 Ce II 8403 - 33977 0.40 0.091 -1.04
3909.31 Ce II 3594 - 29167 0.78 0.18 -0.75

TQOQ 7'n P in TT 41 fyfi 907-1/;Z7 / JO rt 41 o 1 no — 1 oo

3909.93 Ce II 7234 — 32802. 1.0 0.24 -0.63

3910.70 Ce II 9634 — 35198 2.3 0.52 -0.29
3911.30 Ce II 6638 — 32198 0.97 0.22 -0.65

3912.19 Ce II 4511 — 30065 0.85 0.19 -0.71

jy v z.H-H- PottL/C 11 z / yj J 0 70 0 047

3913.99 Ce II 4523 — 30065 0.42 0.097 -1.01

3914.95 Ce II 3746 — 29281 0.30 0.068 -1.17

3915.52 Ce II 5676 — 31208 2.0 0.47 -0.33

3916.14 Ce II 4266 — 29794 1.4 0.32 -0.50

ue 11 ')'?S7 Z / yyjj 0 70 o naa —1 1 81 . 1 o

3917.25 Ce II 3508 — 29029 0.20 0.046 -1.34

3917.64 Ce II 5119 — 30637 1.00 0.23 -0.64

3918.28 Ce II 5617 — 31131 3.9 0.91 -0.04

3919.81 Ce II 5651 — 31156 2.5 0.57 -0.25

jyz. I. / J r* £1^ TT06 11 J / 1

0

J 1 ZUo J. I
n 7

1

U. / 1
—0 1 ^

3923.11 Ce II 4511 — 29994 2.1 0.48 -0.32

3924.64 Ce II 4511 - 29984 1.7 0.38 -0.42

3924.80 Ce II 4323 - 29794 0.25 0.057 -1.25

3927.00 Ce II 7259 — 32717 0.28 0.065 -1.19

3927.39 Ce II 2880 28335 0.26 0.060 -1.22

3927.57 Ce II 11742 37196 2.0 0.46 -0.34

3928.32 Ce II 4460 29909 0.56 0.13 -0.89

3929.96 Ce II 5651 31090 0.36 0.082 -1.08

3930.81 Ce II • 7059 32492 0.84 0.20 -0.71
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Wavelength Spectrum Energy Levels

A K

3931.09 Ce II 1410 26841
3931.37 Ce II 2382 — 27812
3932.15 Ce II 5651 — 31076
3933.73 Ce II 5676 — 31090
3934.75 Ce II 5617 — 31024

J y J u * y J Cp it 5676 31076
3937.15 Ce II 12260 —

3937.63 Ce II 5819 — 31208
3938.09 Ce II 4523 — 29909
3939.52 Ce II 8532 — 33908

3939 (\(\ 1 874 27250
3940:34 Ce II 2563 — 27935
3940.64 Ce II 3996 — 29365
3940.97 Ce II 3363 — 28731
3942.15 Ce II 0 — 25360

3942 75 Ce II 6913 32269
3943.14 Ce II 2581 — 27935
3943.50 Ce II 8804 — 34155
3943.89 Ce II 6390 — 31738
3944.84 Ce II 10115 — 35457

3944.92 Ce II 2563 27905
3946.68 Ce II 7818 — 33149
3947.97 Ce II 3363 — 28686
3949.39 Ce II 1874 — 27187
3950.42 Ce II 5119 — 30425

3952.1

1

Ce II 451

1

29807
3952.54 Ce II 2642 - 27935
3953.66 Ce II 3996 — 29281
3953.95 Ce II 4523 — 29807
3955.92 Ce II 4523 — 29794

3956 06 Cp IIvy O 11 581

9

31090J 1 \J y\J

3956.28 Ce II 4911 — 30180
3957.15 Ce II 2642 — 27905
3957.97 Ce II 7234 — 32492
3958.27 Ce II 5819 — 31076

3959.62 Ce II 4202 29450
3959.80 Ce II 4737 — 29984
3960.38 Ce II 5965 — 31208
3960.91 Ce II 2596 — 27835
3962.09 Ce II 7818 — 33050

3963.37 Ce II 491 1 30135
3964.50 Ce II 2596 — TI%\1
3967.05 Ce II 2635 — 27835
3967.18 Ce \\ 5437 — 30637
3967.53 Ce II 9723 — 34921

3970.04 Ce II 11742 36924
3970.42 Ce II 9634 34813
3970.64 Ce II 2635 27812
3971.68 Ce II 3996 29167
3971.88 Ce II 2642 27812

gA ef

IQS/sec

1.2 0.27 -0.56

0.62 0.14 -0.84

0.78 0.18 -0.74
1 61 • \J 0 36 -0 44
0.17 0.041 -1.39

0.25 0.058 -1.24
1.8 0.42 -0.38

0.26 0.060 -1.22
2 0 0 47 -0 32

0.63 0.15 -0.83

0.096 0.022 -1.65

1.6 0.37 -0.43

0.31 0.071 -1.15
0 81 0 19 -0 73
2.0 0.46 -0.34

19. 4.4 0.64

0.32 0.075 -1.12

0.68 0.16 -0.80
4 7 1.1 0 04
1.2 0.29 -0.54

0.17 0.041 -1.39
1.0 0.24 -0.62
0.80 0.19 -0.73
0 3

1

0 072 —1 14

0.77 0.18 -0.74

0.35 0.082 -1.09

6.5 1.5 0.18
1.0 0.24 -0.62
0 55 0.13 -0 89
0.55 0.13 -0.89

1.1 0.27 -0.57

3.9 0.91 -0.04

0.15 0.034 -1.47
1 21 • ^ 0 27 -0 56

1.1 0.27 -0.57

0.59 0.14 -0.86
0.58 0.14 -0.87

0.52 0.12 -0.91
1 6 0 37 -0 43
1.4 0.32 -0.49

0.38 0.090 -1.04
0.80 0.19 -0.73

1.6 0.37 -0.43
0 69 0 1 6 —0 79
1.7 0.40 -0.40

4.1 0.97 -0.01

0.82 0.19 -0.71

0.34 0.081 -1.09
1.3 0.32 -0.50
0.23 0.054 -1.27
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Loggf

J y 1 L.\} 1 \j e T r
11 K>jy\) x 1 <;qD Vjjy 1 .o n 17U.J / U.4J

3974.19 Ce II 5011 — 30166 0.28 0.066 -1.18
3975.07 Ce II 7713 — 32863 2.3 0.53 -0.27

3976.78 Ce II 7059 — 32198 0.49 0.12 -0.93

3977.53 Ce II 8774 — 33908 0.40 0.094 -1.02

iy 1 I.I 1 ue II jy'M J 1 U /D n 7Q
\j. ly \j. ly n 71^J. Id

3978.65 Ce II 4323 — 29450 2.5 0.59 -0.23

3980.88 Ce II 5716 — 30829 2.7 0.64 -0.20
3981.90 Ce II 5969 — 31076 0.22 0.051 -1.29

3982.89 Ce II 6638 — 31738 3.5 0.82 -0.08

jyoj.Ly TT
11 1 1 DO L.yLyjj u. yj U.OJ

3984.68 Ce II 7713 — 32802 6.4 1.5 0.18

3986.40 Ce II 5965 — 31043 0.28 0.068 -1.17

3989.44 Ce II 7259 — 32318 2.7 0.63 -0.20

3990.11 Ce II 2880 — 27935 0.39 0.092 -1.04

jyyKj.Kiy Pqoe TT
11 j\j 1 \}j n 077 —1111.11

3992.13 Ce II 4323 — 29365 0.22 0.053 -1.28

3992.39 Ce II 3594 — 28635 1.8 0.43 -0.36

3992.91 Ce II 5924 — 30962 1.8 0.43 -0.36

3993.82 Ce II 7341 — 32373 6.7 1.6 0.21

Pque II JO /

o

'X(\l(\'Xj\j 1 \jj O 1 7U. 1

Z

—n 01

Ce II 3704 — 28725 0.093 0.022 -1.65

3991.12 Ce II 8804 - 33812 1.6 0.37 -0.43

3999.24 Ce II 2382 — 27380 5.1 1.2 0.09

4000.80 Ce II 5437 — 30425 0.072 0.017 -1.76

'fuu 1 .ud p <3ue II ^7 1J / 1 0 j\j 1 yjj U.JZ n 1

7

u. IZ

4001.56 Ce II 5011 — 29994 0.85 0.20 -0.69

4001.73 Ce II 3704 — 28686 0.37 0.088 -1.05

4002.81 Ce II 7294 — 32269 1.3 0.32 -0.50

4002.97 Ce II 3363 — 2833-8 0.27 0.064 -1.19

Po T f SOI 1ju 1

1

7QQ84. U.4^ n 1

0

—0 QQyj. yy
4003.77 Ce II 7523 — 32492 7.0 1.7 0.23

4004.58 Ce II 7234 — 32198 0.69 0.17 -0.78

4005.64 Ce II 988 — 25945 0.44 0.11 -0.97

4007.45 Ce II 5119 — 30065 0.27 0.065 -1.18

4uU 1 .jy p Que II Ly 1 yyj a 7^ u. 1 o —fl lA

4008.66 Ce II 7259 — 32198 0.30 0.072 -1.14

4009.06 Ce II 7202 — 32139 0.39 0.094 -1.03

4010.14 Ce II 6638 — 31568 0.83 0.20 -0.70

4011.56 Ce II 5716 — 30637 0.45 0.11 -0.97

4U1Z. P Que II 4JZ J 7Q^1QZ.y'ijy 8 7o. / 2 1 U.JZ

4014.90 Ce II 4266 — 29167 2.7 o!66 -0.18

4015.88 Ce II 8403 — 33297 2.4 0.59 -0.23

4017.60 Ce II 5819 — 30703 0.65 0.16 -0.80

4019.04 Ce II 8176 — 33050 1.8 0.43 -0.37

4019.90 Ce II 8176 33045 1.3 0.31 -0.51

4022.27 Ce II 9054 33908 2.7 0.66 -0.18

4024.35 Ce II 4523 29365 0.45 0.11 -0.96

A'dlA.A9 Ce II 3794 28634 2.2 0.53 -0.28

4025.15 Ce II 3508 28345 0.57 0.14 -0.86

36



Wavelength Spectrum Energy Levels gA gf Log gf
AA K 10"/sec -

4027.05 Ce II 6913 — 31738 0.44 0.11 -0.97

4028.41 Ce II 2563 27380 1.5 0.37 -0.43

4030.16 Ce II 10115 34921 0.86 0.21 -0.68

4030.34 Ce II 2382 27187 0.44 0.11 -0.97

4031.34 Ce II 2581 27380 1.5 0.37 -0.43

4037.39 Ce II 8774 - 33536 0.58 0.14 -0.85

4037.67 Ce II 5943 30703 1.6 0.38 -0.42

4038.25 Ce II 10870 35626 3.2 0.77 -0.1

1

4039.89 Ce II 8789 33536 0.87 0.21 -0.67
4040.76 Ce II 3594 28335 5.0 1.2 0.09

AQAX.ll Ce II 5965 - 30703 0.52 0.13 -0.89
AQAl.XA Ce II 8928 — 33660 0.60 0.15 -0.83
4042.58 Ce II 3996 2.4 0.60 -0.22

4045.21 Ce II 6521 31235J I. ^ J ^ 1.7 0.41 -0.39
4046.34 Ce II 4460 291 67 1.9 0.46 -0.34

4047.28 Ce II 5283 — 29984 0.48 0.12 -0.93

4049.03 Ce II 3996 28686 0.30 0.073 -1.14
4050.81 Ce II 7059 31738 0.53 0.13 -0.89
4051.43 Ce II 5119 29794 0.76 0.19 -0.73

4051.99 Ce II 5965 30637 0.97 0.24 -0.62

4053.51 Ce II 0 — 24663 0.60 0.15 -0.83

4054.99 Ce II 2596 27250 0.79 0.20 -0.71

4055.16 Ce II 6518 31171 0.45 0.11 -0.95
4056.90 Ce II 8403 33045 0.76 0.19 -0.72
4058.24 Ce II 3704 28338 0.20 0.050 -1.30

4058.78 Ce II 3704 — 28335 0.12 0.029 -1.53
4062.22 Ce II 11016 — 35626 5.3 1.3 0.12
4062.94 Ce II 2581 271 87 0.39 0.097 -1.01

4063.92 Ce II 3746 28345 0.27 0.067 -1.17
4064.91 Ce II 3704 28798 0.20 0.050 -1.30

4065.16 Ce II 7259 - 31851 0.55 0.14 -0.87
4066.50 Ce II 12260 — 36844 2.2 0.55 -0.26
4067.28 Ce II 8532 331 1

1

2.6 0.65 -0.19
4068.84 Ce II 5676 30246 1.7 0.43 -0.36
4070.84 Ce II 12366 36924 1.9 0.47 -0.32

4071.08 Ce II 5437 — 29994 0.32 0.081 -1.09
4071.81 Ce II 2635 27187 1.8 0.46 -0.34
4072.92 Ce II 2642 27187 0.47 0.12 -0.94
4073.48 Ce II 3854 28396 4.5 1.1 0.05
4073.74 Ce II 8449 32989J y \J y 1.9 0.47 -0.33

4074.65 Ce II 1410 — 25945 0.035 0.0086 -2.07
4075.71 Ce II 5651 — 30180 6.3 1.6 0.19
4075.85 Ce II 4911 29439 5.1 1.3 0.10
4076.24 Ce II 6518 3 1 043 1.1 0.27 -0.57
4077.47 Ce II 2382 26900 0.68 0.17 -0.77

4078.32 Ce II 7722 32235 3.9 0.97 -0.02
4078.52 Ce II 7555 31967 1.8 0.45 -0.35
4079.02 Ce II 7059 31568 0.51 0.13 -0.90
4079.67 Ce II 7234 31738 0.89 0.22 -0.66
4080.44 Ce II 2880 27380 0.49 0.12 -0.91
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Wavelength Spectrum Energy Levels

A K

4081.22 Ce II 3854 — 28350
TT
11 JOJ 1 101 1'^JU 1 J J

4083.48 Ce II 9054 — 33536
4085.23 Ce II 5437 — 29909
4086.42 Ce II 4266 — 28731

4087.36 Ce II 4266 — 28725
4087 11

4088.58 Ce II 6638 — 31090
4088.85 Ce II 5716 — 30166
4089.74 Ce II 7294 — 31738

4089.86 Ce II 6518 — 30962
4090 47 TT UJ ^ 1

4090.95 Ce II 6638 — 31076
4092.09 Ce II 4204 — 28634
4092.72 Ce II 5819 — 30246

4093.96 Ce II 4266 — 28686
1111 JO / o J\JWDJ

4099.75 Ce II 8695 — 33080
4101.77 Ce II 6968 — 31340
4102.36 Ce II 8928 — 33297

4104.43 Ce II 5437 — 29794
A 1 OS 00 TT11 1788SjZoo J

4106.13 Ce II 5819 — 30166
4107.42 Ce II 3996 — 28335
4107.80 Ce II 8774 — 33111

4108.26 Ce II 7234 — 31568
41 OQ ^^i1 1 U".JO Pp T T11 ^08 L 1 O J J

4110.38 Ce II 8789 — 33111
4110.84 Ce II 2581 — 26900
4111.39 Ce II 5819 — 30135

4111.93 Ce II 6390 — 30703
41 1 7'^ Pp TT

11 787Q8

4114.15 Ce II 7259 — 31559
4115.37 Ce II 7455 — 31747
4117.01 Ce II 10870 — 35152

4117.29 Ce II 5965 — 30246
4117 <Q e TT11 1 nf^AiluD'tZ. 14Q7 1

4118.14 Ce II 5617 — 29893
4119.02 Ce It 4460 - 28731
4119.79 Ce II 8774 — 33040

4119.88 Ce II 2635 — 26900
4 1 70 81 oe TT

11 7^8 1ZJO 1
7^841

4123.24 Ce II 5819 — 30065
4123.49 Ce II 7722 — 31967
4123.87 Ce II 6913 — 31156

4124.79 Ce II 5514 — 29751
4125.78 Ce II 3704 27935
4126.66 Ce II 4460 28686
4127.37 Ce II 5514 29735
4127.74 Ce II 4511 28731

gA gf Log gf

lU /sec

1.6 0.41 -0.39
3.7 0.92 -0.04
1.2 0.29 -0.53

1.7 0.42 -0.37
U.Z3 U.Uj /

1 T /I—I.z4

0.68 0.17 -0.77
0.63 0.16 -0.80
0.22 0.056 -1.25

0.91 0.23 -0.64
U.44 AITU. 1 1 —u.yj

0.36 0.089 -1.05

0.64 0.16 -0.79

0.66 0.17 -0.78

0.13 0.033 -1.49
A 1 AU. lU C\ QQ—u.yy

0.41 0.10 -0.98

0.33 0.084 -1.08

0.39 0.098 -1.01

2.5 0.64 -0.19

u.oy AITU. 1 / —U. /O

0.18 0.046 -1.34
2.2 0.56 -0.25

0.29 0.072 -1.14

1.2 0.31 -0.51

U.4o All
U. Iz —u.yj

0.15 0.039 -1.41

0.089 0.023 -1.65

1.8 0.47 -€.33

0.11 0.029 -1.54
1 nl.U U.Zo —u.jy

0.17 0.042 -1.37

0.24 0.060 -1.22

0.30 0.075 -1.12

2.7 0.68 -0.17

4.Z
1 1
1 .

1

A Al

0.82 0.21 -0.68

3.1 0.78 -0.11

2.9 0.74 -0.13

0.69 0.18 -0.76

z.o A T) n 1 A—U. 14

0.50 0.13 -0.89

0.72 0.18 -€.74

2.0 0.51 -0.29

3.4 0.88 -0.06

J.

3

1 A
1 .4 AllU. 13

1.8 0.47 -0.33

0.11 0.027 -1.56

0.15 0.039 -1.41

3.6 0.91 -0.04

0.69 0.18 -0.75
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

4128.07 Ce II 3594 27812 0.41 0. 1

1

—0.97

4128.36 Ce II 7523 31738 1.2 0.30 -0.53

4129.18 Ce II 5969 — 30180 0.35 0.089 -1.05

4130.71 Ce II 4523 — 28725 1.5 0.37 -0.43

4131.10 Ce II 2642 — 26841 0.77 0.20 -0.71

4132.31 Ce II 5716 29909 0.37 A AO^0.096 1 A'^—1.02

4132.64 Ce II 6638 30829 0.28 0.071 -1.15

4133.80 Ce II 6968 — 31152 14. 3.7 0.57

4135.44 Ce II 4511 — 28686 0.72 0.18 -0.73

4135.89 Ce II 10642 — 34813 0.86 0.22 -0.66

4136.77 Ce II 5283 29450 0.19 0.048 -1.32

4136.90 Ce II 5969 I 30135 0.34 0.088 -1.06

4137.47 Ce II 5119 — 29281 0.85 0.22 -0.66

4137.65 Ce II 4166 — 28327 4.8 1.2 0.09

4138.35 Ce II 10870 — 35027 3.4 0.88 -0.06

4139.43 Ce II 3363 27515 /All
0. 1

1

0.028 —1.55

4140.75 Ce II 4202 I 28345 0.14 0.036 -1.45

4142.40 Ce II 5617 — 29751 2.8 0.73 -0.14

4142.83 Ce II 12763 — 36894 4.2 1.1 0.04

4144.49 Ce II 3854 — 27976 0.87 0.22 -0.65

4145.00 Ce II 5617 29735 2.5 0.63 A ^ A—0.20

4146.23 Ce II 4523 28634 1.3 0.33 -0.48

4148.16 Ce II 5965 — 30065 0.34 0.087 -1.06

4148.90 Ce II 8789 — 32885 2.5 0.64 -0.19

4149.79 Ce II 5716 — 29807 1.6 0.40 -0.39

4149.94 Ce II
C O 1 o5819 29909 3.8

A an0.97 A A 1—0.01

4151.97 Ce II 5514 I 29592 4.9 1.3 0.10
4153.13 Ce II 1874 — 25945 0.28 0.073 -1.14

4153.93 Ce II 3746 — 27812 0.10 0.027 -1.57

4155.53 Ce II 9054 — 33111 1.7 0.45 -0.35

4159.03 Ce II 8281 32318 1 A
3.4 0.88 -0.05

4160.11 Ce II 4266 28296 0.34 0.089 -1.05

4161.18 Ce II 7722 — 31747 0.72 0.19 -0.73

4162.63 Ce II 7059 — 31076 0.82 0.21 -0.67

4163.52 Ce II 11016 — 35027 5.0 1.3 0.12

4165.61 Ce II 7341 3 1340 7.3
1 A
1.9 0.28

4166.65 Ce II 4737 28731 0.43 0.11 -0.95

4167.80 Ce II 9054 — 33040 2.4 0.61 -0.21

4169.77 Ce II 5819 — 29795 2.4 0.63 -0.20
4171.39 Ce II 5943 — 29909 0.22 0.056 -1.25

4172.16 Ce II 2880 26841 0.18 0.048 -1.32
4174.48 Ce II 4737 I 28686 0.31 0.080 -1.10
4175.24 Ce II 5965 — 29909 0.27 0.071 -1.15
4176.08 Ce II 3996 — 27935 0.28 0.073 -1.14
4176.70 Ce II 9054 32989 3.1 0.81 -0.09

4179.29 Ce II 3594 27515 0.14 0.036 -1.44
4181.08 Ce II 5119 29029 1.0 0.27 -0.58
4185.33 Ce II 3363 27250 0.61 0.16 -0.79
4186.60 Ce II 6968 30847 18. 4.6 0.67
4187.32 Ce II 4460 28335 1.3 0.35 -0.46
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Wavelength Spectrum Energy Levels gA gf Loggf
A K lU'/sec

4189.18 Ce II 5943 - 29807 0.18 0.049 -1.31

4189.64 Ce II 7294 - 31156 0.31 0.081 -1.09
4190.63 Ce II 7234 - 31090 0.91 0.24 -0.62
A 1 m c\c\4193.09 Ce II 7234 — 31075 3.0 0.80 -0.10
4193.28 Ce II 8532 - 32373 Z.O U. / J

4193.87 Ce II 4460 - 28298 0.90 0.24 -0.63

Ce II 9054 - 32885 1.6 0.43 -0.36

4195.82 Ce II 4511 - 28338 0.17 0.046 -1.34

4196.34 Ce II 3363 — 27187 1.1 0.30 -0.52

4197.51 Ce II 3996 - 27812 U.JU U.UoU 1 in—I.IU

4197.67 Ce II 3996 - 27811 0.39 0.10 -0.99

4198.00 Ce II 4911 - 28725 0.78 0.21 -0.69

4198.43 Ce II 4523 - 28335 0.45 0.12 -0.92

4198.67 Ce II /341 — i 1 15z 6.2 1.6 0.21

Ce II 7294 - 31090 i .0 U.4o n '5')

Ce II 3594 - 27380 1.7 0.46 -0.34

Al^A.lA Ce II 6390 - 30166 0.29 0.078 -1.11

4205.79 Ce II 7059 - 30829 0.18 0.047 -1.33

4205.89 Ce II 10275 'y A f\ A A— 34044 0.44 0.12 -0.94

4209.41 Ce II 5514 - 29263 U.OO yj.Li ^J.04

4210.00 Ce II 5283 - 29029 0.21 0.057 -1.25

4213.04 Ce II 5437 - 29167 0.31 0.083 -1.08

4214.04 Ce II 4911 - 28634 0.99 .0.26 -0.58
/I 1 ^ CO4217.59 Ce II 8532 1 T 0 '5 C 2.3 0.62 -0.21

4222.60 Ce II 988 - 1A663 1 A U.J /

4223.88 Ce II 4266 - 27935 0.25 0.067 -1.17

4227.41 Ce II 5716 - 29365 0.33 0.088 -1.05

4227.75 Ce II 5617 - 29263 2.5 0.67 -0.17

4228.30 Ce II 7059 — 30703 0.41 0.11 -0.96

4230.12 Ce II 4202 - 27835 (\ 1 8U. i 0 u.u^^ —1 "X 1
1 .J 1

4232.57 Ce II 5819 - 29439 0.48 0.13 -0.89

A23A.21 Ce II 4202 - 27812 0.52 0.14 -0.86

4234.73 Ce II 6638 - 30246 0.36 0.097 -1.01

4236.02 Ce II
An ^ nAlii — 28338 0.49 0.13 -0.88

4236.36 Ce II %11A - 32373 U.OO n 1

8

U. i 0 U. / J

4239.91 Ce II 3854 - 27433 1.9 0.52 -0.29

4242.01 Ce II 7523 - 31090 0.46 0.12 -0.91

4242.72 Ce II 2382 - 25945 0.50 0.14 -0.87
A^ A C O O4245.88 Ce II

coin5819 — 29365 1.0 0.28 -0.55

4245.98 Ce II 4266 - 27812 U.o /
n 1 8U. I 0 U. /4

4246.71 Ce n 2141 - 25682 0.47 0.13 -0.90

4247.45 Ce II 3363 - 26900 0.12 0.032 -1.50

4248.09 Ce II 10275 - 33808 0.83 0.22 -0.65
A^ A O /" O4248.68 Ce II

C C 1 A5514 OA A A— 29044 3.2 0.88 -0.06

4250.66 Ce II 3996 - 27515 u.u / u U.Ul y — 1 7')

4251.60 Ce II 8804 - 32318 0.43 0.12 -0.93

4251.86 Ce II 4323 - 27835 0.12 0.033 -1.48

4253.36 Ce II 3746 - 27250 0.73 0.20 -0.70

4254.70 Ce II 6638 - 30135 0.29 0.080 -1.10

4255.78 Ce II 5676 - 29167 2.0 0.53 -0.27
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Wavelength Spectrum Energy Levels

A K

4256.16 Ce II 4323 27812
4257.12 Ce II 3704 — 27187
4259.75 Ce II 1234 30703
4261.16 Ce II 8774 32235
4263.43 Ce II 8403 3 1851

4263.95 Ce II 8789 _ 32235
4264.37 Ce II 7259 - 30703
4268.30 Ce II 5943 29365
4269.25 Ce II 7818 3 1235
4270.19 Ce II 4523 27935

4270.72 Ce II 7722 31131
4273.44 Ce II 8804 — 32198
4275.56 Ce II 4523 27905
4278.25 Ce II 10799 34166
4278.87 Ce II 2581 25945

4280.14 Ce II 5924 29281
4281.00 Ce II 4460 — 27812
4281.16 Ce II 4460 2781

1

4285.37 Ce II 7341 30670
4288.67 Ce II 2635 25945

4289.45 Ce II 3594 26900
4289.94 Ce II 2642 - 25945
4292.58 Ce II 6518 29807
4292.77 Ce II 4523 27812
4294.76 Ce II 10275 33553

4296.07 Ce II 8928 32198
4296.37 Ce II 6521 — 29790
4296.67 Ce II 4166 27433
^ /«N f\f\
4299.09 Ce II 3996 27250
4299.36 Ce II 1410 24663

4300.33 Ce II 3594 26841
4302.65 Ce II 10642 — 33876
4304.72 Ce II 5943 — 29167
4305.14 Ce II 6913 30135
4306.72 Ce II 4166 — 27379

4309.58 Ce II 5969 29167
4309.74 Ce II 3704 - 26900
4310.70 Ce II 3996 27187
431 1.59 Ce II 7059 30246
4313.10 Ce II 5119 28298

4314.93 Ce II 6638 _ 29807
4315.41 Ce II 7259 - 30425
43 17.33 Ce II 8403 3 1559
4320.72 Ce II 3704 26841
4324.79 Ce II 7713 30829

4326.83 Ce II 5924 29029
4330.45 Ce 11 2596 25682
4331.76 Ce II 9723 32802
4332.71 Ce II 5651 28725
4334.87 Ce II 8278 31340

gA gf Loff ef

108/sec

0.37 0.100 -1.00

0.20 0.056 -1.25

0.62 0.17 -0.77

0.85 0.23 -0.63

1.3 0.36 -0.44

0.53 0.15 -0.84

0.83 0.23 -0.65

0.19 0.052 -1.29

0.80 0.22 -0.66
1.4 0.38 -0.42

2.2 0.60 -0.22

0.95 0.26 -0.58

0.47 0.13 -0.89

0.55 0.15 -0.82

0.25 0.070 -1.16

0.46 0.13 -0.89

0.25 0.068 -1.17

0.18 0.051 -1.30

1.4 0.38 -0.42

0.25 0.070 -1.15

0.33 0.092 -1.04

2.5 0.70 -0.15

0.43 0.12 -0.92

0.25 0.068 -1.17

0.78 0.22 -0.67

1.5 0.41 -0.39

0.16 0.045 -1.35

3.9 1.1 0.03

0.13 0.036 -1.44

0.53 0.15 -0.83

1.3 0.36 -0.45

1.0 0.28 -0.55

0.50 0.14 -0.86
1.8 0.50 -0.30

1.5 0.42 -0.38

0.36 0.10 -1.00

0.67 0.19 -0.73

0.29 0.079 -1.10

0.49 0.14 -0.86
0.089 0.025 -1.61

0.22 0.061 -1.22

0.45 0.13 -0.90
0.89 0.25 -0.60
0.94 0.26 -0.58

0.80 0.22 -0.65

0.22 0.061 -1.21

0.37 0.11 -0.98

1.4 0.39 -0.41

0.88 0.25 -0.60
0.42 0.12 -0.93
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Wavelength Spectrum Energy Levels

A K

4335.49 Ce II 8176 — 31235
4336.26 Ce II 5676 28731
4337.78 Ce II 2635 25682
4339.32 Ce II 10870 33908
4340.56 Ce II 8176 31208

4342.14 Ce II 4911 - 27935
4342.49 Ce II 10275 33297
4345.83 Ce II 9634 32638
4347.60 Ce II 8176 31171
4349.79 Ce II 4266 — 27250

4352.71 Ce II 4845 - 27812
4356.75 Ce II 7234 30180
4360.18 Ce II 6521 I 29450
4360.44 Ce 11 4323 — 27250
4361.66 Ce II 4266 — 27187

4363.39 Ce II 5819 — 28731
4364.66 Ce II 3996 f\f\f\26900
4367.00 Ce II 11016 I 33908
4367.56 Ce II 8281 — 31171
4368.23 Ce II 7294 — 30180

Ce II 4323 — 27187
Ail5.22 Ce II 5437 28298
4373.82 Ce II 4523 27380
4375.17 Ce II 7059 29909
4375.92 Ce II 3996 26841

4380.06 Ce II 5011 - 27835
4381.78 Ce II 5819 28634
4382.17 Ce II 5514 28327
4386.35 Ce II 7202 29994
4386.70 Ce II 4460 27250

4386.84 Ce II 1874 - 24663
4388.01 Ce II 6968 29751
4390.28 Ce II 11742 34514
4391.66 Ce II 2596 — 25360
4393.19 Ce II 5969 — 28725

4394.78 Ce II 7059 - 29807
4396.58 Ce II 7012 29751
4398.79 Ce II 4460 I 27187
4399.20 Ce II 2635 — 25360
4400.54 Ce II 2642 — 25360

4400.87 Ce II 5119 — 27835
4403.30 Ce II 1 1341 34044
4405.47 Ce II 5119 27812
4407.28 Ce II 5651 28335
4408.87 Ce II 7234 29909

4410.64 Ce II 10870 33536
4410.76 Ce II 7455 30120
AAnrn Ce II 5676 28335
4413.80 Ce II 7259 29909
4416.90 Ce II 4266 26900

gA gf Log gf

108/sec

0.33 0.092 -1.04
1.1 0.32 -0.50
1.2 0.34 -0.47
4.Z 1.2 0.07
0.41 0.11 -0.94

0.13 0.036 -1.44
0.73 0.21 -0.68
1.9 0.55 -0.26

U. jZ A AQ1 1 f\A—1.U4

1.3 0.38 -0.42

1.2 0.35 -0.45

0.15 0.043 -1.36
0.35 0.099 -1.00
U. 1

J

A A1 0 1 /IT—1.4Z

0.24 0.067 -1.17

0.16 0.046 -1.33

1.6 0.45 -0.35

1.2 0.35 -0.46

U.4U AIT
U. IZ A Q/l—u.y4

0.37 0.10 -0.98

0.18 0.053 -1.28

0.13 0.036 -1.44

0.069 0.020 -1.70

U.ZU A AC?U.Uj / —l.z4

0.91 0.26 -0.58

0.25 0.073 -1.14

0.32 0.091 -1.04
2.4 0.68 -0.17

A AO A 1 AO—l.Uo

0.32 0.093 -1.03

0.65 0.19 -0.73

1.2 0.35 -0.46

2.5 0.72 -0.14
1 Qi.y A C CU.J J —U.Zo
0.45 0.13 -0.89

0.33 0.096 -1.02

0.27 0.079 -1.10

0.37 0.11 -0.97

U.J /
AITU. 1 /

A '78

0.079 0.023 -1.64

0.16 0.046 -1.34

0.73 0.21 -0.67

0.16 0.046 -1.34

U.44 All
U. 1 J A QQ

0.40 0.12 -0.93

4.0 1.2 0.06

1.5 0.44 -0.35

0.33 0.096 -1.02

0.29 0.084 -1.08

0.54 0.16 -0.80
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Wavelength Spectrum Energy Levels gA gf Log gf

A K IQS/sec

4418.78 Ce II 6968 ^ nz— 29592 D. 1
1 11 .

1

O O'lU.Uj

4419.30 Ce II 5676 — 28298 U. 1 o U.Uj J — 1 77
1 .Z /

4423.68 Ce II 8532 - 31131 1 11.1 U.J J —O AH

4427.07 Ce II 3363 - 25945 0.41 0.12 -0.92

4427.y2 Ce II
y( 1 O T4323 — Zbyyjyj 0.83 0.25 -0.61

4428.44 Ce II 4266 — Zoo41 U.J J U. 1 o —O 81U.o 1

4429.27 Ce II 611

A

— 31345 'f.U 1 71 .z 0 07U.U /

4432.72 Ce II 11742 - 34295 n 7^U.Z J —

O

U.Oj

4432.92 Ce II 5283 - 27835 0.16 0.047 -1.33

4433.73 Ce II
O 18281 — 30829 0.26 0.077 -1.11

A A ^ /'I4437.61 Ce II
Z O O6638 — 29167 yj.j/ n 1

1

U. 1 1 —O Q(kU. 70
A A r\ ^ A4439.24 Ce II 11016 — 33536 n 78U.Zo —O S'sU.J J

4440.88 Ce II 6518 - 29029 n 1

7

U. 1 z ^ Q7U. J'Z

4443.75 Ce II 5437 - 27935 0.36 0.11 -0.97
A A A A4444.39 Ce II 7455 — 29949 2.0 0.59 -0.23

A A A A '~I r\4444.70 Ce II 8532 1 1 A'^ A— 31024 Z.J n 7<>U. / J —0 1

1

U. 1 J

4449.34 Ce II 491

1

'^'70 OA— 27380 1 .0 u.^o —0 14U. J'+

4450.73 Ce II 5514 - 27976 1 .J U.^ft —o 1^;U. jO
4453.16 Ce II 4737 - 27187 0.11 0.032 -1.50

4454.99 Ce II
A A ^ f\4460 AAA— 26900 0.15 0.044 -1.36

4457.78 Ce II 8403 — 30829 U.UD /
—1 1 71.1/

4460.21 Ce II
T O C /I3854 o ^ ^ ^ o— 26268 J.J 1 .u 0 07U.UZ

4461.14 Ce II 7341 - 29751 1 .o U.J J —0 78U.Zo

4463.41 Ce II 7722 - 30120 1.8 0.55 -0.26

4464.17 Ce II 7341 — 29735 0.22 0.066 -1.18

4464.69 Ce II
OT7 O8278

'> A/' TA— 30670 U. / z 0 71U.Z 1 —O f^lu.o /

A A C A Ce II A523 'I Z AAA— 26900 u.ju U. 1

J

—O 81U.OJ

AAll.lA Ce II 5617 - 27976 j.'f 1 n1 .u o oou.uu

AAll.ll Ce II 3594 - 25945 0.61 0.18 -0.74
A All A ^ (\AA/A.by Ce II

OT O f\8789 — 31131 0.25 0.074 -1.13

4479.36 Ce II 4523 — 26841 1 .z n '^7
U. J /

—O 41U.'4-

J

4483.90 Ce II 6968 — 29263 Z.H- n 7'^
U. / J —O 1 AU. I'f

4485.52 Ce 11 7878 - 30166 O '^7
U. 1 1 —

O

u. yj

4486.91 Ce II 2382 - 24663 0.79 0.24 -0.62

4488.81 Ce II
O O f\ A8804 - 31076 0.24 0.073 -1.13

A A C\'^ f\ C4492.95 Ce II 7341 A C A'^— 29592 U. 1

0

n OAS —1 17— 1 .jZ
A A f\ A4494.22 Ce II 6390 — 28634 n /1

1

U.4

1

n 1

7

U. 1 z —O 01

4495.39 Ce II 5011 - 27250 U.ZJ
- n 07^u.u / J —1171 . IZ

4496.23 Ce II 8403 - 30637 0.72 0.22 -0.66
A A O C4497.85 Ce II 7722 O AA yl A— 29949 1.1 0.32 -0.49

A C f\f\ O A4500.34 Ce II 9723 O 1 AO O— 31938 u.oz U. 1 7 —O 77U. /Z

4508.08 Ce II 501

1

— 27187 n r\A 1U.UM-

1

—118— 1 . JO
4509.14 Ce II 7092 - 29263 n 7Q n 080U.UO" —1 0'>— 1 .Uj

4510.17 Ce II 7818 - 29984 0.24 0.073 -1.14

45 10.92 Ce II 8928 T 1 AAA— 31090 0.29 0.087 -1.06

A C % C O Z'4515.86 Ce II 8532 — 30670 U.JO n 1 aU. 1 o —O 7<^J. / J

4519.59 Ce II 10870 O A O A— 32989 n Q8 U. jU —O ^7U. jZ
4522.08 Ce II 7059 — 29167 n n7Au.u / o n 071U.UZ J —1 /;i

1 .DJ

4523.08 Ce II 4166 - 26268 1 7
1 .z OKU.J J U.4j

4527.35 Ce II 2581 - 24663 0.80 0.25 -0.61
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Wavelength Spectrum Energy Levels

A K

4528.47 Ce II 6968 - 29044
4536.89 Ce II 12260 34295
4537.88 Ce II 7878 29909
4539.07 Ce II 11016 33040
4539.75 Ce II 2642 24663

4544.96 Ce II 3363 — 25360
4545.87 Ce II 5943 27935
4549.64 Ce II 11016 32989
4550.30 Ce II 9054 31024
4551.30 Ce II 5969 27935

4554.56 Ce II 3996 — 25945
4558.60 Ce II 491

1

26841
4560.28 Ce II 7341 29263
4560.96 Ce II 5514 27433
4562.36 Ce II 3854 25766

4563.38 Ce II 6390 - 28298
4565.84 Ce II 8774 30670
4572.28 Ce II 5514 27379
4572.79 Ce II 11949 33812
4576.48 Ce II 9723 31568

4582.50 Ce II 5617 - 27433
4591.12 Ce II 8928 30703
4593.93 Ce II 5617 27379
4601.37 Ce II 10646 32373
4604.21 Ce II 8281 29994

4605.48 Ce II 9317 - 31024
4606.40 Ce II 7341 29044
4611.56 Ce II 12366 34044
4613.02 Ce II 7059 28731
4624.90 Ce II 9054 30670

4628.16 Ce II 4166 - 25766
4633.60 Ce II 7059 28634
4636.74 Ce II 5819 27380
4644.20 Ce II 8281 29807
4647.38 Ce II 5676 27187

4654.29 Ce II 4202 - 25682
4659.94 Ce II 7713 29167
4666.71 Ce II 4523 25945
4670.74 Ce II 5437 26841
4680.13 Ce II 8532 29893

4680.99 Ce II 11016 — 32373
4684.61 Ce II 7294 28634
4685.23 Ce II 7012 28350
4689.50 Ce II 8928 30246
4690.17 Ce II 7012 28327

4690.50 Ce II 8278 29592
4692.06 Ce II 5943 27250
4694.88 Ce II 6518 27812
4707.94 Ce II 7092 28327
4714.00 Ce II 8928 30135

gA gf Loggf
lu /sec

2.8 0.85 -0.07

1.2 0.38 -0.43

0.29 0.091 -1.04
1.1 0.35 -0.45

0.80 0.25 —0.60

0.24 0.076 -1.12

0.084 0.026 -1.58

0.70 0.22 -0.66
0.40 0.13 -0.90

0.61 0.19 A—0.72

0.039 0.012 -1.92

0.12 0.039 -1.41

2.3 0.71 -0.15

0.65 0.20 -0.70

2.6 0.86 A c\n—0.07

0.075 0.023 -1.63

2.2 0.69 -0.16

0.22 0.068 -1.17

1.1 0.34 -0.47

0.38 All0.12 A—0.9z

0.89 0.28 -0.55

0.67 0.21 -0.67

1.7 0.55 -0.26

0.30 0.095 -1.02

0.098 0.03

1

1 C 1—1.51

0.20 0.065 -1.19

1.4 0.45 -0.35

1.2 0.37 -0.44

0.21 0.068 -1.16

2.2
ATI
0.71

A 1 C-0.15

2.2 0.72 -0.14

0.10 0.034 -1.47

0.088 0.028 -1.55

0.29 0.095 -1.02

0.084 A A^ n0.027 1—1.57

0.16 0.054 -1.27

0.12 0.040 -1.40

0.049 0.016 -1.79

0.15 0.050 -1.30

0.78 A O ^0.26 A CO—\j.Dy

0.30 0.100 -1.00

1.0 0.33 -0.48

0.20 0.064 -1.19

0.11 0.035 -1.45

0.078 0.026 1 CO—i.jy

0.14 0.046 -1.34

0.11 0.038 -1.42

0.20 0.067 -1.18

0.16 0.052 -1.28

1.2 0.39 -0.41
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Log gf

4714.81 Ce II 8532 29735
4717.88 Ce II 5651 — 26841
4722.30 Ce II 451

1

25682
4723.31 Ce II 5676 26841
4725.09 Ce II 4202 25360

4730.13 Ce II 7202 _ 28338
4733.52 Ce II 10115 - 31235
4735.35 Ce II 7523 28634
4737.28 Ce II 8789 29893
4739.12 Ce II 7202 28298

4739.53 Ce II 10058 _ 31152
Ce II 8281 — 29365

AlAl.\A Ce II 1 1743 32802
4749.50 Ce II 12763 33812
4752.24 Ce II 12260 33297

4755.54 Ce II 5819 26841
4757.84 Ce II 7713 - 28725
4759.92 Ce II 8804 29807
4763.90 Ce II 8278 29263
4768.77 Ce II 7012 27976

4773.94 Ce II 7455 28396
4780.23 Ce II 11949 — 32863
4789.69 Ce II 5969 26841
4835.63 Ce II 1111 28396
4846.57 Ce II 1111 28350

4858.72 Ce II 9317 29893
4874.01 Ce II 8928 - 29439
4891.90 Ce II 10799 31235
4893.97 Ce II 10704 31131
A f\ "t A f\ A4914.94 Ce II 7092 27433

4928.09 Ce II 7092 27379
4943.45 Ce II 9726 — 29949
4943.84 Ce II 7713 27935
4944.62 Ce II 8131 28350
4961.49 Ce II 5617 25766

4977.23 Ce II 7294 27380
4986.42 Ce II 8278 - 28327
4991.02 Ce II 1 1310 31340
501 1.77 Ce II 8449 28396
5022.87 Ce II SAIA 28327

5027.29 Ce II 11455 31340
5031.97 Ce II 11341 — 31208
5037.77 Ce II 8131 27976
5044.01 Ce II 9772 29592
5075.30 Ce II 7202 26900

5076.47 Ce II 1 1458 31 152
5079.68 Ce II 11166 30847
5117.18 Ce II 11310 30847
5117.95 Ce II 10058 29592
5147.55 Ce II 10314 29735

0.52 0.17 -0.76

0.21 0.069 -1.16

0.056 0.019 -1.73

0.077 0.026 -1.59
0.17 0.057 -1.25

0.28 0.092 -1.03

0.80 0.27 -0.57
f\ f\Ci ^
0.086 0.029 -1.54

1.7 0.58
f\ ^ A-0.24

0.14 0.046
1 A-1.34

0.78 0.26 -0.58

0.21 0.071 -1.15

1.9 0.66 -0.18

0.26 0.088 -1.06
0.40 0.14 -0.87

0.13 0.044 -1.36

0.44 0.15 -0.82

0.084 0.029 -1.54
0.31 0.1

1

-0.98

0.32 0.1

1

-0.96

0.81 0.28 -0.56

0.36 0.12 -0.91

0.078 0.027 -1.57
0. 16 0.057 1 A—I.IA
0.20 0.071 -1.15

0.22 0.078 -1.11

0.33 0.12 -0.93

0.23 0.083 -1.08

0.72 0.26 -0.59
0.13 0.046 -1.34

0.063 0.023 -1.64
0.78 0.28 -0.55
0.1

1

0.040 -1.39
0.41 0.15 -0.82

0.040 0.015 -1.83

0.16 0.059 -1.23

0.41 0.15 -0.81

0.58 0.22 -0.66
0.47 0.18 -0.76
0.54 0.20 -0.69

0.20 0.074 -1.13

0.38 0.14 -0.84
0.49 0.19 -0.73

1.1 0.43 -0.36
0.73 0.28 -0.55

0.65 0.25 -0.60
4.3 1.7 0.22
1.5 0.58 -0.24
0.12 0.048 -1.32
0.76 0.30 -0.52

45



Wavelength Spectrum Energy Levels

A K

5163.27 Ce II 11341 30703
51 87 45 jj 9772 29044
5191.68 Ce II 7012 — 26268
5205.52 Ce II 10058 — 29263
5210.34 Ce II 7713 — 26900

5226.36 Ce II 7713 — 26841
5232 91 TI11 1 0646 2975

1

5234.01 Ce II 8278 — 21319
5235.77 Ce II 11949 — 31043
5237.05 Ce II 10646 — 29735

5239.83 Ce II 9317 — 28396
5252 62 II11 93 1

7

28350X* O _J ^ V/

5258.40 Ce II 5651 - 24663
5265.71 Ce II 10058 — 29044
5274.24 Ce II 8424 — 27379

5275.78 Ce II 10314 29263
5330 58 Ce II 7012 25766^ / \j\J

5353.53 Ce II 7092 — isied
5359.48 Ce II 11341 — 29994
5393.39 Ce II 8897 — 27433

5409.22 Ce II 8897 — 27379
541 7 84 Pp TI11 8928 27380
5459.21 Ce II 13028 - 31340
5464.20 Ce II 11455 — 29751
5472.30 Ce II 10058 — 28327

5512.09 Ce II 8131 — 26268
5513 11 Pp II11 1 1 458 29592
5516.08 Ce II 13028 - 31152
5518.49 Ce II 9317 — 27433
5550.04 Ce II 10314 — 28327

5561.46 Ce II 11760 29735
5610 26 Pe II 8449 26268
5613.70 Ce II 11455 — 29263
5637.39 Ce II 11310 — 29044
5668.94 Ce II 8131 — 25766

5683.77 Ce II 11455 — 29044
571 1 45 Pp IT11 1 1 76011/ \j\J 29263
5715.29 Ce II 12457 - 29949
5768.90 Ce II 10646 — 27976
5771.98 Ce II 10058 — 27379

5783.99 Ce II 11760 — 29044
5817 78 Pp IT11 8176 25360^ —J \J\J

5858.56 Ce II 10314 — 27379
5975.87 Ce II 10704 — 27433
5995.35 Ce II 10704 — 27379

6034.20 Ce II 11760 — 28327
6035.49 Ce II 13028 29592
6043.39 Ce II 9726 26268
6098.34 Ce II 14276 30670
6108.74 Ce II 13527 29893

gf Loggf
lU / oCC

0.50 0.20 -0.70
2.1 0.85 -0.07
0.72 0.29 -0.53

0.22 0.091 -1.04
0 0'<5 —1 45

0.11 0.047 -1.33

0.97 0.40 -0.40
0.20 0.082 -1.09
0.23 0.096 -1.02

0 1 % —O 88u.oo

0.080 0.033 -1.48
0.35 0.15 -0.84
0.047 0.019 -1.71

0.75 0.31 -0.51
1 7 0 50 —0 ^0

0.20 0.083 -1.08

0.43 0.18 -0.74
1.0 0.44 -0.35

0.18 0.077 -1.12
1 1
1 .

1

0 4Q —0 ^1U.J? 1

1.0 0.45 -0.34

0.055 0.024 -1.62

0.64 0.28 -0.55
0.41 0.18 -0.74
U.DO 0 ^ 1 —O 51

0.72 0.33 -0.49
0.091 0.042 -1.38

0.30 0.14 -0.86

0.21 0.097 -1.01

U. 1 o 0 074 —1 1

1

0.11 0.051 -1.29

0.21 0.098 -1.01

0.21 0.10 -1.00

0.29 0.14 -0.87
0 7"? 0 1 1U. 1 1 —0 Qfi

0.17 0.084 -1.08

0.31 0.15 -0.82

0.30 0.15 -0.83

0.35 0.17 -0.76
n 05

1

0 07 ^; —1 59

0.082 0.041 -1.38

0.063 0.032 -1.50

0.074 0.038 -1.42

0.31 0.17 -0.78
0 1U. 1 o —0 78

0.18 0.096 -1.02

0.25 0.14 -0.86

0.34 0.18 -0.73

0.49 0.27 -0.56

0.24 0.13 -0.88
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Wavelength Spectrum Energy Levels

A K

6232.45 Ce II 9726 - 25766
6272.05 Ce II 12457 - 28396
6299.51 Ce II 15282 - 31 152

6371.1 1 Ce II 12705 - 28396
6466.90 Ce II 14276 - 29735

6675.54 Ce II 12457 - 27433
6744.70 Ce II 13527 - 28350
6755.08 Ce II 13527 - 28327
6919.27 Ce II 13527 - 27976
71 15.08 Ce II 14276 - 28327

7150.23 Ce II 15282 - 29263
7189.40 Ce II 13527 - 27433
7238.36 Ce II 12457 - 26268
7361.89 Ce II 12366 - 25945
7390.45 Ce II 0 - 13527

7972.34 Ce 11 988 - 13527
8025.56 Ce II 0 - 12457
8250.64 Ce II 1410 - 13527
8405.24 Ce II 2382 - 14276
8702.38 Ce II 3794 - 15282

8716.66 Ce II 988 - 12457
8772.14 Ce II 2880 - 14276

gA gf Loggf
108/sec

0.063 0.037 -1.44

0.27 0.16 -0.81

0.35 0.21 -0.68
0.19 0.11 -0.94

0.16 0.10 -1.00

0.060 0.040 -1.40
0.1

1

0.077 -1.11

0.034 0.023 -1.64
0.062 0.045 -1.35

0.1

1

0.081 -1.09

0.23 0.18 -0.75

0.12 0.090 -1.05

0.12 0.092 -1.03

0.031 0.025 -1.60
0.00067 0.00055 -3.26

0.00062 0 00059 -3.23

0.0013 0.0012 -2.91

0 00053 0 00054 -3.27

0.00075 0.00079 -3.10
0.0026 0.0029 . -2.54

0 00034 0 00038 -3.42

0.0035 0.0040 -2.40
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Wavelength Spectrum Energy Levels
A K

gA gf

108/sec

Loggf

2174.60 Co I 0 - 45971 1.1 0.081 -1.09
zioo. 1 / Co I 4143 48217 1 1

1 .7 0.13 —0.88
2274.49 Co I 0 43952 0.54 0.042 -1.38
2284.85 Co I 816 — 44568 0.64 0.050 -1.30
2287.81 Co I 4143 — 47839 4.9 0.39 -0.41

2291.46 Co I 4690 - 48317 1.8 0.14 -0.86
2295.23 Co 1 0 43555 0.61 0.048 -1.32
2296.05 Co I 5076 48616 1.9 0.15 -0.83
2296.71 Co I 4690 — 48217 3.8 0.30 -0.53
2303.97 Co I 3483 — 46873 1.3 0.10 -1.00

2304.18 Co I 816 - 44202 0.91 0.073 -1.14
2305.18 Co I 816 A A -\ O441 83 1.1 0.087 1 A>^-1.06
2309.02 Co I 0 I 43295 6.8 0.54 -0.26

2316.16 Co I 1407 — 44568 1.6 0.13 -0.88

2316.86 Co I 1407 — 44556 2.0 0.16 -0.79

2323.14 Co I 816 - 43848 8.0 0.65 -0.19
2325.55 Co I 1407 A A C\ A44394 2.3 0.19 -0.72

2335.99 Co I 1407 I 44202 5.9 0.49 -0.31

2338.67 Co I 1809 — 44556 8.2 0.67 -0.17

2339.05 Co I 816 — 43555 1.9 0.15 -0.82

2346.16 Co I 816 - 43426 2.4 0.20 -0.70

Ijjv.Ia Co I 46yu 4 1 IZj Z.Z U. 1 0 —U.74
2351.39 Co I 1407 — 43922 0.69 0.057 -1.24

2352.85 Co I 3483 — 45971 14. 1.1 0.05

2353.42 Co I 816 — 43295 8.7 0.72 -0.14

2355.48 Co I 1407 - 43848 3.0 0.25 -0.60

2358.18 Co I

1 O f\C\1809 A A"^ A'>44202 3.0 0.25 A z:a-0.60

2365.07 Co I 0 42269 3.3 0.27 -0.56

2369.68 Co I 4143 — 46330 4.2 0.36 -0.45

2370.51 Co I 816 — 42988 1.1 0.090 -1.05

2371.44 Co I 17234 - 59389 13. 1.1 0.06

2371.86 Co I 1407 43555 1.9
A 1 /'

0.16
A OA-0.80

2372.83 Co I 1407 43538 0.50 0.042 -1.37

2377.22 Co I 5076 — 47129 3.5 0.29 -0.53

2380.48 Co I 816 — 42811 7.1 0.61 -0.22

2384.86 Co I 0 - 41918 5.6 0.47 -0.32

2387.46 Co I 4690 46563 2.3
A 1 n0.19 —0.71

2400.84 Co I 4690 46330 1.00 0.086 -1.06

2402.06 Co I 816 — 42434 6.5 0.56 -0.25

2406.27 Co I 4143 — 45688 1.7 0.15 -0.82

2407.25 Co I 0 — 41529 25. 2.2 0.34

2410.5

1

Co I 14036 55509 20.
1 O
1.8

A C0.25

2411.62 Co I 816 42269 31. 2.7 0.43

2412.76 Co I 1809 — 43243 12. 1.1 0.03

2413.19 Co I 5076 — 46502 2.3 0.20 -0.71

2413.58 Co I 14399 — 55819 10. 0.91 -0.04

2414.46 Co I 1407 42811 36. 3.2 0.50

2415.30 Co I 1809 43200 40. 3.5 0.55

2422.56 Co I 13796 55061 20. 1.7 0.23

2424.93 Co I 0 41226 22. 1.9 0.28
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 1 O^/ser

UO 1
1 91 .z 0 1 1U. 1 1 —O Qf^yj. yy)

p n I 8 1 Ao 1 D f 1 yX3y 0 79u. / z 0 o^;4 —1 901 .zu

Co I 816 - 41918 24. 2.2 0.33

2435.83 Co I 0 - 41041 4.0 0.35 -0.45

Z'fjO.DO I 1 407 91Z J. 9 1Z. 1 0 19U.jZ

OU 1 1 800 ^Z / y /
91Z J. 9 1Z. 1 0 19U. jZ

Z'f't 1 .UJ U U 1 1 79'^4
Jl / Z jM- — *\8187JO lo /

8So J

.

7
/ .D 0 88

2456.24 Co I 3483 - 44183 3.9 0.35 -0.45

2460.21 Co I 15184 - 55819 4.3 0.39 -€.41

Z'tOU.O 1 U O 1 1 800 — AlAXA 4 7'+. /
0 41 —O 17U.J /

O U 1 1 "^70^^1 J / 7D — S4'?00 7 7/ . /
0 70yj. / \j —0 1 SU. 1 J

lAf^T. 78ZtD J. / o Pn Io (J 1 1 407 — 41081 0 71V/. / J 0 0^i7 —1 1 81 . 1 o

2464.62 Co I 1407 - 41969 0.42 0.038 -1.42

2467.69 Co I 1407 - 41918 2.5 0.23 -0.65
9470 78 U U 1

— 410'\9fJ 7JZ 7 1 0 f\lw.o /
—O 1 7yj. 1

1

Z.H 1 J . y\j Pn I 8 1 f\O 1 D — 4199A1 ZZD 0 8S 0 078 —1 1 1

OAlf^ fid Pn f — 41848 7 1 w.oJ —0 1 8

2483.61 Co I 4143 - 44394 7.5 0.69 -0.16

2493.93 Co I 8461 - 48546 3.8 0.35 -0.45
94Q4 1'^ Pn I^ (J 1

— 41^SSJ J J 1 .o 0 1 —(\ 81U.o 1

940*5Z-H-yj . J J Pn TU 1
— 44909 f, 1O.J 0 SOv.jy —0 91vf.Z J

"fAQf. 7 1 Pn I 414^ — 441 8'? 1O.J 0 SOU. J " —O 91U.Z J

2502.28 Co I 7442 - 47394 1.2 0.11 -0.96

2504.52 Co I 3483 - 43399 7.6 0.72 -0.15
9sn^^ 88 Pn I

I./ U 1 4^i00 — 44'^^.8J Do D.D u.oz —O 9 1U.Z 1

9^07 (^9. Pn I 4A00 — 44 SS^^ *\ 1 0 so —0 10U. jU
9S 1 1 09 Pn I — 4190S 98zo. 9 Az.o 0 49U.'+Z

2512.90 Co I 7442 - 47225 3.8 0.36 -0.45

2513.12 Co I 4143 - 43922 1.8 0.17 -0.76
9 S 1 7 87 Pn IO (J 1

— 44104 1 s 1 4 0 1U. 1 o

9 S9 1 '\f\ Pn r 0 — '?0^i40 90zu. 1 01 . y 0 98U.ZO
9S98 Q7 Pn I 8

1

o 1 o — 40'?4A 1 o. 1 ^^1 .o 0 1 0

2530.13 Co I 4690 - 44202 12. 1.2 0.06

2532.18 Co I 5076 - 44556 16. 1.5 0.19

/. J J J .jO Pn IO U 1 7449
/ f^Z — 4^^87'?fDO / J 9 9z.z 0 9 1U.Z 1 U.Oo

Z.J J J .
Pn I

.

u U 1 1 4071 fU /
— 4089 8 1 0

1
1 81 .o O 9 SU.Z J

9 S'^^i 4Q Pn I 414'? ^J J J J 1 9i z. 1 91 .z 0 07u.u /

2544.25 Co I 1809 - 41102 15. 1.5 0.17
2544.86 Co I 4143 - 43426 3.2 0.32 -0.50
9S48 "^4 Pn IU O 1 7449 — 4^^^>79'too / Z 1 <c

1 J.
1 c
1 .J o 1U. 1 D

9 ^40 "in Pn TUO 1
1 /107 — ACitkll4UOZZ 1 8

1 .o O 1 7 ^J. /o
Z J J j.UU P n I00 1

— AISiAfi A A O 41U.'fJ n 17

2553.37 Co I 4143 - 43295 5.0 0.49 -0.31

2555.07 Co I 5076 - 44202 6.5 0.64 -0.20
9SS^\ 7^^ Pn T

L/ (J 1
4 1 4^ — 41941 1 1J. 1 o iou.jU —O S9U.jZ

ZJDZ. 1 J Pn IU 1 1 800 — 40898 7 8 0 77W. / /
—O 1 1U. 1 1

ZJO 1 'J J Pn IL> U 1 1 407
1 fU /

— 4014^» 8 9o.z 0 81 —O OQU.U7
I'^ll 94Z J / Z.ZM- Pn I 4A00 — 41<i^'NHJ J J J 1 7 O 1 7 —n 77u. / /

2573.40 Co I 4690 - 43538 1.2 0.12 -0.93

2573.54 Co I 4143 - 42988 1.2 0.12 -0.94
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Wavelength Spectrum Energy Levels gA gf Loggf
A K

2574.35 Co I 816 - 39649 5.7 0.56 -0.25
2575.73 Co I 1809 - 40622 0.27 0.027 -1.57
2580.84 Co I 4690 - 43426 2.0 0.20 -0.70
2585 34 Co I 8461 — 47129 5.7 0.57 -0.25

2590.59 Co I 7442 - 46032 5.7 0.57 -0.24

2591.69 Co I 4690 - 43264 1.9 0.19 -0.72
2594.16 Co I 1809 - 40346 0.55 0.056 -1.25
2600.98 Co I 3483 - 41918 0.65 0.066 -1.18

Pn I 507f> 1.7 0.17 -0.77

2610.76 Co I 4143 - 42434 0.50 0.05 1 -1.29

2614.13 Co I 1407 - 39649 0.46 0.047 -1.33

2616.26 Co I 8461 - 46672 5.1 0.52 -0.28

2617.86 Co I 5076 - 43264 1.3 0.13 -0.88
2^.72 Oft Pn I 414^ — 4226Q 1.2 0.12 -0.91

2622.43 Co I 4690 - 4281

1

1.4 0.14 -0.84

2627.64 Co I 3483 - 41529 2.7 0.28 -0.55

2644.78 Co I 8461 - 46260 2.3 0.24 -0.61

2646.42 Co I 4143 - 41918 3.5 0.37 -0.43
2^i48 fid Pn I 3483 — 41226 7.3 0.76 -0.12

2649.94 Co I 8461 - 46186 3.0 0.32 -0.50

2650.27 Co I 5076 - 42797 1.4 0.15 -0.83

2675.98 Co I 5076 - 42434 1.5 0.17 -0.78

2679.76 Co I 8461 - 45767 4.0 0.43 -0.37
Pn I 4690 — 41918 2.0 0.22 -0.66

2695.85 Co I 4143 - 41226 1.8 0.20 -0.70

2705.85 Co I 13796 - 50742 6.2 0.68 -0.17

2715.99 Co I 16468 - 53276 30. 3.3 0.52

2731.12 Co I 16471 - 53075 20. 2.3 0.36
2740Z, / HV/.HU Pn I 7442 — 4^922 4.8 0.54 -0.26

2745.10 Co I 16778 - 53196 30. 3.4 0.53

2761.37 Co I 4143 - 40346 0.74 0.084 -1.07

2764.19 Co I 3483 - 39649 1.2 0.14 -0.86

2766.22 Co I 17234 - 53374 22. 2.5 0.39
2778 82 Pn IU U 1 1 S 1 84 — S 1 1 60 16. 1.8 0.26

2796.23 Co I 5076 - 40828 0.34 0.040 -1.40

2797.08 Co I 8461 - 44202 1.3 0.16 -0.81

2803.77 Co I 4690 - 40346 0.75 0.088 -1.05

2815.56 Co I 4143 - 39649 0.99 0.12 -0.93
2820 01 Pn T 846

1

— 4'^Q 1 1 0.49 0.059 -1.23

2837.15 Co I 16778 - 52014 1 1. 1.3 0.10

2850.04 Co I 8461 - 43538 1.1 0.14 -0.86

2862.61 Co I 1407 - 36330 0.20 0.024 -1.62

2872.50 Co I 8461 - 43264 0.49 0.061 -1.22
Pn I 8 1 6O 1 u — 35451 0.39 0.048 -1.31

2899.82 Co I 16471 - 50945 6.8 0.86 -0.06

2903.20 Co I 16468 - 50903 3.2 0.40 -0.40

2927.67 Co I 16778 - 50925 1 1. 1.5 0.17

2928.81 Co I 0 - 34134 0.043 0.0056 -2.25

2929.51 Co 1 16468 - 50593 11. . 1.4 0.15

2957.68 Co 1 16778 - 50579 3.1 0.40 -0.40
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Wavelength Spectrum Energy Levels
A K

gA gf

108/sec

Log gf

2987.16 Co I 0 33467
2989.59 Co I

"0 33440
2995.15 Co I 17234 5061

1

3000.55 Co I 816 34134
3013.60 Co I 0 33173

3017.55 Co 1 816 33946
3026.37 Co I 15184 48217
3034.43 Co I 1407 34352
3042.48 Co I 816 — 33674
3044.00 Co I 0 — 32842

3048.89 Co I 1407 34196
3060.05 Co I 15774 48444
3061.82 Co I 816 — 33467
3062.20 Co I 816 — 33463
3064.37 Co I 816 — 33440

3072.34 Co I

1 A
1407 33946

3082.62 Co I 0 32431
3086.78 Co I 1809 — 34196
3089.60 Co I 816 — 33173
3098.20 Co I 1407 33674

3121.42 Co I 0 32028
3121.57 Co I 816 32842
3137.33 Co I 1809 33674
3139.94 Co I 816 — 32654
3147.06 Co I 1407 — 33173

3 152.7

1

Co I 16196 47905
3154.68 Co I 16471 48160
3158.78 Co I 816 — 32465
3188.37 Co I 15774 — 47129
3219.15 Co I 816 — 31871

3232.87 Co I 16471 47394
3243.84 Co I 15184 46003
3247.18 Co 1 15184 — 45971
3254.21 Co I 1 5 1 84 45905
3260.82 Co I 16471 47129

3271.78 Co I 15774 46330
3283.46 Co I 16778 47225
3287.19 Co I 15774 — 46186
3307.15 Co I 15774 46003
3314.08 Co I 14036 — 44202

3319.48 Co 1 23612 53728
3322.20 Co I 16471 46563
3325.24 Co I 16196 46260
3326.99 Co 1 23612 53660
3334.14 Co I 3483 33467

3339.78 Co I 23856 53789
3342.73 Co I 16778 46685
3346.94 Co I 23856 53725
3348.11 Co I 16471 46330
3354.38 Co I 4143 33946

0.83 0.1 1 -0.96

0.82 0.1

1

-0.96

3.6 0.48 -0.32

0.17 0.023 -1.65

0.36 0.049 -1.31

0.96 0.13 -0.88

8.5 1.2 0.07

0.090 0.012 -1.91

0.27 0.038 -1.42

3.1 0.44 -0.36

0.63 0.088 -1.05

9.0 1.3 0.10
2.1 0.30 -0.53

0.059 0.0083 -2.08

0.082 0.012 -1.94

1.3 0.18 -0.74

0.60 0.086 -1.07

1.2 0.17 -0.76

0.37 0.053 -1.27

0.35 0.051 -1.29

0.27 0.040 -1.40
0.12 0.018 -1.75

0.56 0.083 -1.08

0.33 0.048 -1.32

0.58 0.086 -1.07

8.3 1.2 0.09

38. 5.7 0.75

0.40 0.060 -1.22

9.3 1.4 0.15

0.095 0.015 -1.83

10. 1.6 0.20
12. 1.9 0.29

14. 2.1 0.33

20. 3.2 0.50
19. 3.0 0.48

7.8 1.2 0.10
39. 6.3 0.80
4.7 0.76 -0.12

7.2 1.2 0.07

6.3 1.0 0.02

58. 9.5 0.98

16. 2.6 0.42

12. 1.9 0.29
84. 14. 1.15

1.1 0.19 -0.73

47. 7.8 0.89
1 1. 1.8 0.26
47. 7.8 0.89
7.0 1.2 0.07
1.1 0.19 -0.72
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Wavelength Spectrum Energy Levels
A K

3361.56 Co I 24628 - 54367
3362.80 Co I 24628 54356
3367.11 Co I 3483 33173
3370.33 Co I 4690 — 34352
3373.23 Co I 18390 — 48026

3385.22 Co I 4143 - 33674
o 1 o o in3388. 17 Co I

A ti c\r\4690 341 96
3395.38 Co I 4690 34134
3405.12 Co I 3483 — 32842
3409.18 Co I 4143 — 33467

3412.34 Co I 4143 - 33440
3412.63 Co I 0 29295
3414.74 Co I 5076 34352
3417.16 Co I 4690 — 33946
3424.51 Co I 16778 — 45971

3428.23 Co I 24628 - 53789
343 1.58 Co I 816 29949
3433.04 Co I 5076 34196
3438.91 Co I 26450 — 55521
3442.93 Co I 1407 — 30444

3443.64 Co I 4143 — 33173
3446.09 Co I 25938 C A C\ A O54948
3449.17 Co I 4690 I 33674
3449.44 Co I 3483 — 32465
3453.50 Co I 3483 — 32431

3455.23 Co I 1809 - 30743
3456.93 Co I 816 29735
3461.18 Co I 25569 I 54452
3462.80 Co I 5076 — 33946
3465.80 Co I 0 — 28845

3471.38 Co 1 25569 - 54367
3474.02 Co I 0 28777
3478.56 Co I 18390 47129
3483.41 Co I 4143 — 32842
3485.37 Co 1 25139 — 53822

3489.40 Co I 7442 - 36092
3491.32 Co I

•% o r\C\1809 f\ A A A30444
3495.69 Co I 5076 I 33674
3496.68 Co I 4143 — 32733
3502.28 Co I 3483 — 32028

3502.62 Co I 1407 — 29949
3506.32 Co I 4143 32654
3509.84 Co I 4690 33173
3510.43 Co I 816 — 29295
3512.64 Co I 4690 — 33151

3513.48 Co I 816 — 29270
3518.35 Co I 8461 36875
3520.08 Co I 816 29216
3521.57 Co I 3483 31871
3523.43 Co I 5076 33449

gf Loggf
108/sec

29. 5.0 0.70
29. 5.0 0.70
0.86 0.15 -0.84
0.23 0.040 -1.40

1 1. 1.8 0.26

1.7 0.28 -0.55
2.2 0.39 -0.41

4.4 0.76 -0.12

15. 2.7 0.43

7.3 1.3 0.11

11. 1.9 0.28

1.1 0.20 -0.70
1.1 0.19 -0.72

5.1 0.89 -0.05

13. 2.2 0.34

20. 3.5 0.55

1.6 0.28 -0.56
9.1 1.6 0.20

24. 4.3 0.63

1.1 0.20 -0.70

13. 2.4 0.38

32. 5.7 0.76

7.3 1.3 0.1

1

2.6 0.46 -0.33

26. 4.6 0.66

0.80 0.14 -0.84

0.065 0.012 -1.93

83. 15. 1.17

9.7 1.8 0.24

2.3 0.42 -0.38

26. 4.7 0.67

3.6 0.64 -0.19

5.1 0.92 -0.04

0.13 0.024 -1.61

98. 18. 1.25

17. 3.1 0.49

0.34 0.063 -1.20

4.3 0.78 -0.1

1

0.66 0.12 -0.92

11. 2.0 0.30

0.36 0.066 -1.18

9.4 1.7 0.24

4.5 0.83 -0.08

0.75 0.14 -0.86

7.4 1.4 0.14

2.0 0.37 -0.44

21. 3.9 0.60

0.16 0.030 -1.52

2.9 0.55 -M).26

6.5 1.2 0.08
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Wavelength Spectrum Energy Levels

A K 108/sec

gf Log gf

3526.85 Co I 0 28346
3529.03 Co I 1407 - 29735
3529.0

1

Co I

A 1 A ")

4143 32465
3533.36 Co I

1 OAA1809 T A 1 A'530103
3543.26 Co I

1 C t 0 A15184 A "> "> AA43399

3548.44 Co I 13796 _ 41969
3550.60 Co I 1407 - 29563
3552.99 Co I 15774 A 1 C\ i 14391

1

3558.78 Co I
A /' AA4690 32782

3560.89 Co I 5076 T 1 C 133151

3564.95 Co I 4690 32733
3569.38 Co I 7442 — 35451
3574.^6 Co I 4690 32654
3575.36 Co I 816 28777
3578.U8 Co I 18390 46330

3578.90 Co I 14036 41970
3585.16 Co I 4143 - 32028
icon in3587. 19 Co I

0 A £i \8461 T z: 1 T A36330
3594.87 Co I

1 A AT1407 0 A'^ 1 z:292 16

3602.08 Co I

1 0 riA1809 29563

3605.36 Co I 4\43 _ 31871
3611.70 Co I 18775 - 46455
3615.39 Co I

1 C ^^ A15774 43426
3620.43 Co I 18390 46003
3624.33 Co I 14399 41983

3624.96 Co I 5076 _ 32654
3627.81 Co I 4143 - 31700
363 1.39 Co I

01^816 ^ 0 A H28346
3632.84 Co I

0 1 1 0 /I23184 c c\n c\i50703
3634.7

1

Co I
^ '5 ^AO23208 50712

3636.72 Co I 15774 43264
3639.44 Co I 15774 — 43243
3641. /y Co I

1 /I An 11647

1

43922
Co I

^ An A164/1 4iy 1 1

3647.66 Co I
1 OAA1809 29216

3649.35 Co I 23184 50579
3652.54 Co I 1407 - 28777
"J H C A AC3654.45 Co I

t c nn A15774 43 130
3656.97 Co I 4690 32028
3662.16 Co I 18390 45688

3676.55 Co I 23184 _ 50376
3683.05 Co I 16778 - 43922

/' 0 A AO3684.48 Co I 16778 /( 1 r\ 1 14391

1

3690.72 Co I 16468 43555
3693.1

1

Co I 16778 43848

0 y A AO3693.48 Co I 1647

1

43538
3702.24 Co I 23208 50211
3704.06 Co I 8461 35451
3707.47 Co I 16471 43436
3708.82 Co I 16471 43426

2.6 0.48 -0.32

1.6 0.30 -0.52
A A 1 0

1.8 0.24
1.3 0.24 -0.63

7.6 1.4 0. 16

1.8 0.34 -0.47

0.31 0.058 -1.23

3.1
A CA0.59 -0.23

A 1 y1

0. 14 A A'l ZT0.026 1 C A-1.59
1 0
1.8 0.33

f\ AO-0.48

1.2 0.23 -0.63

26. 5.0 0.70
z.z A /I 00.42 —0.38
1 T
1 .z

A 00U.Zz —0.65

J.Z A /: 1U.61 —U.Z 1

0.91 0.17 -0.76
1.2 0.23 -0.64

26. C A5.U A "7A0.70
1 AA1.00 A 1 A

0. 19 -0.71
A A'^0.92 0.18 —0.75

0.88 0.17 -0.76
12. 2.4 0.38

1 0
1.8 0.36 -0.44
2.5 0.48 -0.32

0.62 0.12 —0.92

0.089 0.017 -1.76
0.93 0.18 -0.74
A ACT0.053 A A 1 A0.010 1 AO—1.98

1 o
ly. 3.8 A C 00.58

zz. A A4.4 0.64

1.8 0.35 -0.45

4.8 0.96 -0.02

5. 1
r\ n A
U. 14 AIT

A "5

4.3 A 0 C0.85 A AT—0.U7
0.05 1

A A 1 A0.010 —2.00

27. 5.4 0.73

0.060 0.012 -1.92
1 c
1.5

ATA0.30 A—0.52
A A C /T0.056 0.01

1

1 Ac-1.95

13. 2.7 0.43

37. 7.5 0.87
11. 2.2 0.34
2.2

f\ A A0.44 -0.36
1 T
1.7

A O C
0.35 —0.46

A
6.4

1 ^
1.3 0. 1

1

5.8 1.2 0.08
39. 7.9 0.90

1 0
1.8 0.37 -0.43

1.4 0.29 -0.53

5.7 1.2 0.07

53



Wavelength Spectrum Energy Levels gA gf Log gf
A K 108/sec

3712.18 Co 1 16468 - 43399 1.2 0.24 -0.61
i / lo.bb Co I 13796 40622 0.26 0.054 -1.27
3730.48 Co I 15184 41983 4.7 0.99 -0.00
3732.40 Co I 15184 — 41969 6.3 1.3 0.12
3733.49 Co I 16778 — 43555 4.9 1.0 0.01

3734.14 Co I 16471 — 43243 2.3 0.47 -0.33
•J 7 T C Q -J Co I 1 0 / /o A1 0 i.y A 0 10.82 A A 0-0.08
3745.50 Co I 7442 — 34134 0.42 0.088 -1.06
3749.94 Co I 16471 — 43130 2.6 0.56 -0.25
3751.63 Co I 16778 — 43426 1.2 0.25 -0.60

3754.35 Co I 20501 — 47129 2.7 0.58 -0.24
"3 "7 C C AC
3 / 55.45 Co I 16778 43399 2.9 0.60 -0.22
3760.39 Co I 14036 40622 0.30 0.065 -1.19
3774.60 Co 1 16778 — 43264 1.4 0.29 -0.53

3777.54 Co I 16778 — 43243 0.73 0.16 -0.81

3808.11 Co I 3483 - 29735 0.031 0.0067 -2.18

36 14.46 Co I

t C ^ ^ A15774 A t no
41 983 0.97 0.2

1

-0.67
3816.33 Co I 15774 I 41970 1.9 0.42 -0.37

3816.47 Co I 15774 — 41969 1.6 0.35 -0.45
3841.46 Co I 7442 — 33467 0.074 0.016 -1.79

3842.05 Co 1 7442 - 33463 1.8 0.39 -0.41
1 O A c Anio45.4 / Co I

n A A^/44z 1 1 A A f\33441) 8.8 2.0 A A

3861.16 Co I 8461 34352 1.1 0.24 -0.62

3873.12 Co I 3483 — 29295 2.2 0.50 -0.31

3873.96 Co I 4143 — 29949 1.3 0.30 -0.53

3876.84 Co I 3483 — 29270 0.1

1

0.025 -1.61
•3001 0-7
ioo 1.0 / Co I 46^0 'J f\ A A A3U444 f\ A'i A AAO 1 A

1

— 1 .1)1

3884.62 Co I 8461 34196 0.18 0.041 -1.38

3885.29 Co I 7442 — 33173 0.069 0.016 -1.81

3892.12 Co I 20501 — 46186 1.3 0.30 -0.52

3893.07 Co 1 18775 - 44455 0.80 0.18 -0.74

3894.08 Co I 846

1

'y A ^ A34134 12. 2.8
A AC
0.45

3894.98 Co 1 5076 I 30743 0.33 0.076 -1.12

3898.49 Co I 15184 — 40828 0.29 0.065 -1.18

3904.05 Co r 28845 — 54452 5.9 1.3 0.13

3906.29 Co I 4143 - 29735 0.063 0.014 -1.84

3909.93 Co I 0 25569 A A1 10.023 A AA C0.0052 —2.28

3917.11 Co I 18390 43911 3.4 0.79 -0.10

3922.75 Co I 8461 — 33946 0.12 0.028 -1.56

3925.16 Co I 21216 — 46685 1.8 0.41 -0.38

3929.25 Co I 28346 - 53789 5.5 1.3 0.1

1

3933.91 Co I 4690 30103 A A 1 ^0.016 A AAI 0U.UU3o —ZAl
3935.97 Co I 7442 32842 1.6 0.38 -0.42

3940.89 Co I 5076 — 30444 0.090 0.021 -1.68

3941.73 Co I 3483 — 28845 0.090 0.021 -1.68

3945.33 Co I 7442 — 32782 0.22 0.052 -1.28

3952.33 Co I 3483 28777 0.016 0.0038 -2.42

3952.92 Co I 7442 32733 0.39 0.093 -1.03

3957.94 Co I 4690 29949 0.10 0.024 -1.62

3961.00 Co I 21216 46455 2.4 0.57 -0.24
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Wavelength Spectrum Energy Levels gA gf Log gf
AA lU°/sec

^ U 1 70501 — 45f>88 4 1 1 0 0 01

D y / I..JD I 7834^4 — 5351'' 1

6

3 7 0 57

3973.15 Co 1 15184 - 40346 0.85 0.20 -0.70

3974.73 Co I 4143 - 29295 0.038 0.0089 -2.05
^977 1 8 Pn r 1 87751 O / /

— 4391

1

0 70 0 1 7 -0 78

jy 1 o.uo Po 1U 1 414^ — 79770L.y 1 \j 0 056 0 011 —1 881 . 0 O
'^979 S7J y 1 y , 3 L. 8 1 fi — 75938 0 018 0 0041 —2 16

3987.12 Co 1 4143 - I'^lX^ 0.018 0.0044 -2.36

3990.30 Co I 15774 - 40828 0.73 0.18 -0.76
Pn I 7Q770^y 1- 1 yj

1 5 1 5 0 55

-iqQl AO Pn I 4^490y\j — 79715Z-y 1 J J 0 017 0 0077\J,\J\J 1 1 1. Z.

J y y-r. J'-r Pn I 5076 — 30103 0 074 0 0057 _7 ^5

3995.31 Co I 7442 - 32465 6.0 1.4 0.16

3997.91 Co I 8461 - 33467 1.3 0.31 -0.51

401 3 94 Pn I 1 61 961 vj 1 yxj — 41 1 02 0 80 0 19 -0 77

401 9 ^0 Pn 1 4690'"^yj yyj 0 010 0 0025 —7 60
4070 90 Pn I 3483 — 28346 0 1 1 0 026 — \ 58

4023.40 Co I 15774 - 40622 0.23 0.056 -1.25

4027.04 Co I 1407 - 26232 0.012 0.0029 -2.53
403 5 5 5 Pn I 28845 - 5361

8

1 8 4 5 0 65

4045 Pn T 8461 — 33173 0 46 0 1 1 -f) 95
4052 92 Pn ! 28845 — 53517^ ^ Jf 1 Z. 11. 2.8 0 45

4057.20 Co I 1809 - 26450 0.0052 0.0013 -2.89

4058.19 Co I 4143 - 28777 0.029 0.0072 -2.14
4058 AO Pn I 1 1 Qf^1 U 1 7U — 4087R 0 87 0 77 —0 67

40f>f> ^7 Pn I 7447 — 1707R 0 1

1

0 077 — 1 1 11.11

40f>8 54 Pn I 1 5774 1 1 0 17 —0 49
4086.31 Co I 15184 - 39649 2.2 0.54 -0.27
4092.39 Co I 7442 - 31871 0.72 0.18 -0.74
4104 75 Pn I 1 8775 — 43 1 30 0 67 0 17V/. 1 /

—0 77

41 1 0 54 Pn I 84fS1 — 17787 0 67 0 1 6 —0 80
41 1 8 77 Pn I 846

1

— 32733 1 1 0 79 —0 10

4121.32 Co I 7442 - 31700 3.7 0.93 -0.03

4158.42 Co I 23184 - 47225 1.9 0.48 -0.32
4162 17 Po 1 28845 — 52864 8 7 2 1 0 35

41 87 25 Po I\J\J 1 1 647 1 - 4034fi 0 77 0 07

1

— 1 1 5

41 90 7 1 Pn I 0 — 23856 0 0086 0 0071 —7 65Z, . UJ
4234.00 Co I 0 - 23612 0.0020 0.00054 -3.27
4252.31 Co I 816 - 24326 0.0062 0.0017 -1.11
4285 79 Pn I 1 407 — 74711 0 0078V/. \J\JL. O 0 00077 —1 1

1

J . 1

1

433 1 74 Pn I 1 '-ry 1 jyjj 1 y 1 7 0 QO —0 04
4339 (O Pn I Z, \jJ \J 1 "-rD J J O 1 1 0 17 —0 4Q
4371.13 Co I 16778 - 39649 0J9 0.055 -1.26
4373.63 Co I 28346 - 51204 3.6 1.0 0.01
4391 57 Pn I — 470Q1

'-r 1 yjy V 1 1 0 17 —0 44

AA\1 40 Pn I 7471^ — 47165 1 7 0 50 —0 10
4421 34 Pn I 7^fil 7 — 46771 1 0 0 10 —0 57

443 1 62 Pn I 7'?708 — 45767 0 77 0 71 —0 65

Co I 25041 - 47528 1.4 0.42 -0.37
4466.89 Co I 24326 - 46707 3.7 1.1 0.04
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

4469.56 Co I 23856 - 46223 5.2 1.5 0.19
4471.55 Co I 24733 - 47091 2.6 0.77 -0.11

4478.32 Co I 25041 - 47365 1.6 0.47 -0.33
4483.93 Co I 25233 - 47528 1.4 0.43 -0.36
4494.76 Co I 28471 - 50712 2.4 0.72 -0.14

4517.11 Co I 25233 - 47365 2.8 0.85 -0.07

4530.96 Co I 23612 - 45676 11. 3.4 0.53
4533.99 Co I 25041 - 47091 4.9 1.5 0.18
4543.81 Co I 21920 - 43922 1.7 0.52 -0.29

4549.66 Co I 24733 - 46707 6.0 1.9 0.27

4565.59 Co I 24326 - 46223 7.9 2.5 0.39

4570.02 Co I 29295 - 51170 2.6 0.82 -0.09

4580.14 Co I 7442 - 29270 0.0075 0.0024 -2.62

4581.60 Co I 23856 - 45676 8.8 2.8 0.44

4594.63 Co I 29295 - 51053 5.9 1.9 0.27

4596.90 Co I 29295 - 51042 5.9 1.9 0.27

4623.04 Co I 25740 - 47365 1.1 0.34 -0.46

4625.78 Co I 29949 - 51561 3.2 1.0 0.01

4629.38 Co 1 24628 - 46223 6.7 2.1 0.33

4663.41 Co I 25269 - 46707 11. 3.5 0.54

4682.38 Co I 25740 - 47091 6.8 2.2 0.35

4693.21 Co I 26063 - 47365 6.3 2.1 0.32

4698.38 Co I 26250 - 47528 1.7 0.56 -0.25

4727.94 Co I 3483 - 24628 0.0021 0 00070 -3.15

4734.83 Co I 26250 - 47365 1.1 0.37 -0.43

4749.68 Co I 24628 - 45676 4.6 1.5 0.19

4754.36 Co I 26063 - 47091 1.2 0.41 -0.39

4768.08 Co I 25740 - 46707 1.4 0.48 -0.32

4771.11 Co I 25269 - 46223 4.1 1.4 0.15

4776.32 Co I 26598 - 47528 5.7 2.0 0.29

4780.01 Co I 26450 - 47365 7.4 2.5 0.40

4792.86 Co I 26232 - 47091 16. 5.4 0.73

4813.48 Co I 25938 - 46707 9.5 3.3 0.52

4840.27 Co I 25569 - 46223 1 1. 3.9 0.59

4843.46 Co I 26450 - 47091 1.6 0.55 -0.26

4867.88 Co I 25139 - 45676 20. 7.1 0.85

4882.72 Co I 26232 - 46707 2.6 0.92 -0.04

4899.52 Co I 16471 - 36875 0.12 0.043 -1.37

5 108.89 Co I 3 1700 - 51268 5.1 2.0 0.30

5122.77 Co I 29563 - 49078 5.8 2.3 0.36

5125.69 Co I 31700 - 51204 6.7 2.6 0.42

5126.20 Co I 29216 - 48719 5.4 2.1 0.32

5133.45 Co I 31700 - 51174 8.4 3.3 0.52

5146.74 Co I 28777 - 48202 9.6 3.8 0.58

5154.05 Co I 31871 - 51268 8.5 3.4 0.53

5156.34 Co I 32733 - 52121 9.7 3.9 0.59

5176.08 Co I 16778 - 36092 0.21 0.084 -1.08

5212.71 Co I 28346 - 47524 13. 5.1 0.71

5230.22 Co I 14036 - 33151 0.22 0.090 -1.04

5235.21 Co I 17234 - 36330 0.45 0.19 -0.73
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Wavelength Spectrum Energy Levels

A K 108/sec

gf Log gf

5247.93 Co I 14399 33449
5250.00 Co I 33674 — 52717
5254.65 Co I 32028 — 51053
5257.62 Co I 32028 — 51042
5265.82 Co I 29216 — 48202

5266 30 Co I 29735 48719
5266.49 Co I 16468 - 35451
5268.52 Co I 30103 — 49078
5276.19 Co I 33173 — 52121
5280.65 Co I 29270 — 48202

5283.49 Co I 33173 52095
5287.57 Co I 29295 - 48202
5287.81 Co I 32654 — 51561
5301.06 Co I 13796 — 32654
5310.20 Co I 33946 — 52772

5312.66 Co I 33946 52764
5316.78 Co I 32465 - 51268
5321.72 Co I 33674 — 52460
5325.28 Co I 32431 — 51202
5325.95 Co I 33946 — 52717

5331.47 Co I 14399 33151
5332.67 Co I 28777 - 47524
5333.65 Co I 32431 — 51 174
5334.84 Co I 32431 — 51 170
5341.33 Co I 33440 — 52156

5342.71 Co I 32431 51 143
5343.39 Co I 32465 - 51174
5347.49 Co I 33467 — 52162
5349.09 Co I 33467 — 52156
5352.05 Co I 28845 — 47524

5353.48 Co I 33440 521 14

5359.18 Co I 33467 — 52121
5362.77 Co I 34134 — 52775
5369.58 Co I 14036 — 32654
5381.10 Co I 15774 — 34352

5381.75 Co I 34196 52772
5407.51 Co I 33674 - 52162
5436.99 Co I 33173 — 51561
5444.57 Co I 32842 — 51204
5452.30 Co I 30743 — 49078

5454.56 Co I 32842 51 170
5469.30 Co I 15184 - 33463
5470.46 Co I 30444 — 48719
5477.08 Co I 29949 — 48202
5483.34 Co I 13796 — 32028

5483.96 Co I 29295 47524
5489.65 Co I 32842 51053
5495.67 Co I 27497 45688
5523.29 Co I 18775 36875
5524.98 Co I 33173 51268

0.24 0.099 -1.00

6.4 2.7 0.42

4.2 1.7 0.24

8.4 3.5 0.54
2.5 1.0 0.01

8.2 3.4 0.54

0.35 0.15 -0.83

8.9 3.7 0.57

9.9 4.1 0.62

12. 5.2 0.71

5.0 2.1 0.32

2.0 0.83 -0.08

4.1 1.7 0.24

0.097 0.041 -1.39

2.7 1.2 0.06

11. 4.6 0.66

5.3 2.2 0.35

2.1 0.89 -0.05

7.9 3.3 0.52

3.3 1.4 0.14

0.094 0.040 -1.40

1.9 0.82 -0.09

3.9 1.7 0.22

3.9 1.7 0.22

7.1 3.0 0.48

26. 11. 1.05

13. 5.6 0.75
4.0 1.7 0.24
4.0 1.7 0.24

13. 5.5 0.74

15. 6.5 0.81

8.1 3.5 0.54
14. 6.0 0.77

0.13 0.057 -1.25

0.037 0.016 -1.79

5.5 2.4 0.38

8.2 3.6 0.56
3.8 1.7 0.22

1 1. 5.0 0.70
2.4 1.1 0.04

8.9 4.0 0.60
0.034 0.015 -1.82
2.9 1.3 0.11

2.6 1.2 0.06
0.14 0.063 -1.20

2.2 0.99 -0.00
4.0 1.8 0.25

0.66 0.30 -0.52
0.16 0.071 -1.15

3.7 1.7 0.22
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Wavelength spectrum Energy Levels gf
T i*Loggf

A K 10^/sec

5530.77 Co I 13796 _ 31871 0.054 0.025 -1.60
5558.82 Co I 28471 - 46455 0.68 0.32 -0.50
5590.73 Co I 16471 34352 0.099 0.047 -1.33
5636. 12 Co I 33463 51201 3.2 1.5 0.19
5647.22 Co I 18390 36092 0.18 0.087 -1.06

5659.1

1

Co I 16468 34134 0.021 0.010 -2.00
5830.08 Co 1 28777 - 45925 0.75 0.38 -0.42
5890.48 Co I 16468 33440 0.063 0.033 -1.49
5915.54 Co I 17234 34134 0.077 0.040 -1.39
5935.39 Co I 15184 32028 0.021 0.01

1

-1.95

5946.49 Co I 29563 46375 1.1 0.57 -0.24
5984.08 Co I 14036 - 30743 0.017 0.0092 -2.04
5991.88 Co I 16778 33463 0.092 0.050 -1.31
6000 67 Co I 29216 45877 1.5 0.83 -0.08

6006.36 Co I 35451 _ 52095 3.9 2.1 0.33

6007.67 Co I 36330 _ 52971 4.4 2.4 0.38
6049.10 Co I 36330 - 52857 4.4 2.4 0.38

6082.44 Co I 28346 44782 2.3 1.3 0.10
6086 65 Co ! 27497 43922 0.71 0.40 -0.40
6093.13 Co I 14036 30444 0.028 0.016 -1.81

61 16.98 Co I 14399 30743 0.022 0.012 -1.91

6122.65 Co I 28777 - 45106 1.3 0.71 -0.15

6189.00 Co I 13796 29949 0.025 0.014 -1.85
6230 97 \j\J 1 14399 30444 0.016 0.0095 -2.02

6249.51 Co 1 16468 32465 0.036 0.021 -1.67

6257.58 Co I 29949 45925 1.1 0.66 -0.18

6273.03 Co I 32782 - 48719 2.0 1.2 0.06

6282.63 Co I 14036 29949 0.036 0.021 -1.67

6320.41 Co I 3545

1

51268 3.7 2.2 0.34

6347.83 Co I 35451 51200 3.6 2.2 0.34

6395.20 Co I 30743 46375 1.2 0.71 -0.15

6417.82 Co I 18775 - 34352 0.063 0.039 -1.41

Co I 17234 32782 0.024 0.015 -1.82

(S450 24 Co I 1 3796 29295 0.076 0.048 -1.32

6455.00 Co I
_ 44782 3.0 1.9 0.28

6477.88 Co I 30444 45877 1.5 0.93 -0.03

6490.34 Co I 16468 - 31871 0.022 0.014 -1.85

6551.44 Co I 15184 30444 0.0086 0.0055 -2.26

6563 42 Co I 1 6468 31700 0.055 0.036 -1.45

6595.90 Co I 29949 _ 45106 1.1 0.71 -0.15

6632.44 Co 1 18390 33463 0.092 0.060 -1.22

6678.81 Co I 15774 - 30743 0.014 0.0095 -2.02

6771.06 Co 1 15184 29949 0.039 0.027 -1.58

f>8 1 4 94 1 5774 30444 0.056 0.039 -1.41

6872.40 Co I 16196 _ 30743 0.061 0.043 -1.36

6937.81 Co I 21920 36330 0.060 0.043 -1.37

7016.61 Co I 16196 30444 0.046 0.034 -1.47

7027.81 Co I 31700 45925 1.6 1.2 0.08

7052.89 Co I 15774 29949 0.10 0.075 -1.13

7054.04 Co 1 21920 36092 0.14 0.10 -0.99
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Wavelength Spectrum Energy Levels

A K

7084. Co I

1 C 1 O yi

15 1 84
7113.56 Co 1 31871 45925
7134.32 Co 1 32733 — 46746
7154.71 Co I 16471 — 30444
7159.18 Co I 32782 — 46746

7193.60 Co I 32028 45925
7285.28 Co I 23153 I 36875
7354.59 Co I 15184 — 28777
7388.70 Co I 21920 — 35451
7417.38 Co I 16471 — 29949

7457.36 Co I

1 1 ^ f\f\
3 1700 45 106

7533.48 Co I 32654 I 45925
7553.99 Co I 31871 — 45106
7564.96 Co I 39649 — 52864
7586.72 Co I 23153 — 36330

7590.57 Co I 16778
7606.30 Co I 32782 45925
7610.24 Co 1 21216 — 34352
7712.68 Co I 20501 — 33463
7734.23 Co I 33449 — 46375

Co I 3 1 87 1 44/61
7838.17 Co I 32028 44782
7840.05 Co I 33173 — 45925
7855.85 Co I 33151 — 45877
7869.90 Co I 33173 — 45877

7871.39 Co I 33674 46375
7908.71 Co I 32465 I 45106
7926.55 Co I 34134 — 46746
7987.38 Co I 16778 — 29295
8007.27 Co I 33440 — 45925

8022.13 Co I 33463 45925
8029.26 Co I 32654 I 45106
8043.33 Co I 33946 — 46375
8056.06 Co I 33467 — 45877
8066.49 Co I 34352 — 46746

8093.96 Co I 3243

1

44782
8116.41 Co I 32465 I 44782
8152.11 Co I 32842 — 45106
8193.03 Co I 33674 — 45877
8208.66 Co I 34196 — 46375

8372.84 Co I 32842 44782
8378.39 Co I 33173 45106
8574.57 Co I 21780 — 33440
8575.35 Co I 22475 — 34134
8586.74 Co I 33463 45106

8589.73 Co I 33467 45106
8661.09 Co I 21920 33463
8819.15 Co I 41529 52864

gA
108/sec

0.18 0.14 -0.86

1.7 1.3 0.10

1.9 1.4 0.16

\J. v7 1 O — 1 7S1 . / J

2.4 1.8 0.26

0.93 0.72 -0.14

0.10 0.082 -1.09

0.012 0.0098 -2.01
n 1

7

0 0Q8 — 1 01

0.038 0.031 -1.50

1.8 1.5 0.18

0.78 0.66 -0.18

1.5 1.3 0.12

2.4 2.0 0 T, 1

o!o65 0.056 -1.25

0.0086 0.0075 -2.13

1.6 1.4 0.13

0.060 0.052 -1.28
n 1

1

0 OQS — 1 09

1.2 1.0 0.02

0.58 0.52 -0.28

1.8 1.6 0.21

1.0 0.93 -0.03
0 80 0 74 —0 1 T,

0.60 0.56 -0.25

0.71 0.66 -0.18

2.6 2.4 0.39

1.6 1.5 0.17
0 O"?/!yj.yjjo

6.2 6.0 0.78

1.2 1.2 0.08

1.3 1.3 0.10
2.9 2.8 0.45

7 8 0

0.80 0.78 -0.1 1

3.0 3.0 0.47

0.61 0.60 -0.22

0.50 0.50 -0.30
9 1 0

2.0 2.0 0.30

3.1 3.3 0.52

1.2 1.3 0.10
0.026 0.029 -1.54
Kj.yj / y n 088u.v/oo — 1 Ofk

1

0.53 0.58 -0.23

1.4 1.6 0.19

0.027 0.030 -1.52

6.4 7.5 0.87
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Wavelength Spectrum Energy Levels

A K

2245.13 Co II 4029 — 48556
fn IT 4079 47807

2286.16 Co II 3350 — 47078
2292.00 Co II 17772 — 61388
2293.39 Co II 4561 — 48151

2307.86 Co II 4029 — 47346
23 1 1 60 Pn IT 4561 47807
2314.05 Co II 4950 — 48151
2314.98 Co II 5204 — 48388
2324.32 Co II 4029 — 47039

2326.14 Co II 4561 47537
2326 48 Tn IT 3350 T'U ^ ^ 1

2329.10 Co II 18338 — 61260
2330.35 Co II 4950 — 47848
2344.26 Co II 5204 — 47848

2347.39 Co II 4950 — 47537
J) U 1 . J J)

Pn IIKjKJ 11 S704 47S^7
2363.79 Co II 4029 —

2375.18 Co II 4950 — 47039
2378.62 Co II 3350 — 45379

2383.46 Co II 4029 — 45972
2386 36 Pn IT 4561 4645^
2388.92 Co II 3350 - 45198
2389.54 Co II 4950 — 46786
2393.90 Co II 4561 — 46321

2397.39 Co II 9813 — 51512
2404 17 Pn IT11 5204 46786
2407.67 Co II 10708 - 52230
2408.75 Co II 4950 — 46453
2414.06 Co II 4561 — 45972

2416.90 Co II 11322 — 52684
Pn II11 4029 45179

2423.62 Co II 5204 — 46453
2428.29 Co II 4029 — 45198
2436.98 Co II 4950 — 45972

2449.16 Co II 4561 — 45379
7450 on Pn TT11 1 0708lyj / yjo 51517
2464.20 Co II 9813 — 50382
2485.36 Co II 9813 — 50036

Co II 10708 — 50914

2506.46 Co II 9813 — 49698
75 1 7 40 Pn TT\j\J 11 74075 63865
2519.82 Co II 10708 - 50382
2524.96 Co II 11322 — 50914
2528.62 Co II 9813 — 49348

Co II 10708 — 50036
Co II 24412 63665

2559.41 Co II 11322 50382
2564.04 Co II 10708 49698
2574.86 Co II 13405 52230

^0

gA gf Log gf

10^/sec

27. 2.0 0.31
12. 0.97 -0.01

169. 13. 1.12

77. 6.0 0.78
17. 1.3 0.12

169. 13. 1.13

125. 10. 1.00

136. 11. 1.04

116. 9.3 0.97

53. 4.3 0.63

59. 4.8 0.68

44. 3.5 0.55

62. 5.0 0.70

48. 3.9 0.59
64. 5.3 0.72

90. 7.4 0.87
12. 1.0 0.00

166. 14. 1.14

20. 1.7 0.23
ICO158. 13. 1.13

178. 15. 1.18

116. 9.9 1.00

278. 24. 1.38

89. 7.6 0.88

28. 2.4 0.38

229. 20. 1.29

64. 5.5 0.74

127. 11. 1.04

47. 4.1 0.61

70. 6.1 0.79

78. 6.8 0.83

119. 10. 1.02

21. 1.8 0.26

14. 1.3 0.10

13.
1 1
1.1

A AC0.05

11. 0.97 -0.02

67. 6.0 0.78

49. 4.5 0.65

16. 1.5 0.17

62. 5.7 0.76

302. 28. 1.45

56. 5.3 0.72

171. 16. 1.21

188. 18. 1.25
c n569. 55. 1.74.

108. 11. 1.02

56. 5.5 0.74

174. 17. 1.23

206. .
20. 1.31

35. 3.5 0.54



Wavelength Spectrum Energy Levels

A K

2580.33 Co 11 9813 - 48556
ISZl.lA Co II 1 1322 - 50036
1S%1.11 Co II 10708 - 49348
2614.36 Co II 17772 - 56011
Kiil.lA Co II 18032 - 5601

1

2663.53 Co II •9813 - 47346
2694.68 Co II 10708 - 47807

gA gf Log gf

108/sec

412. 41. 1.61

220. 22. 1.34

194. 19. 1.29

244. - 25. 1.40

215. 22. 1.35

65. 6.9 0.84

21. 3.0 0.47
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

2364.71 Cr I 0 - 42275 0.39 0.033 -1.49
2383.33 Cr I 8308 50253 6.0 0.5

1

-0.29
2408.62 Cr I 8308 I 49812 8.4 0.73 -0.14
2496.31 Cr I 7927 — 47975 11. 1.1 0.02
2502.53 Cr I 8095 — 48043 7.4 0.70 -0.16

2504.31 Cr I 8095 - 48014 13. 1.2 0.08
^ c r\ o 112508. 1

1

Cr I 7927 47786 3.2 0.30 -0.52
2508.98 Cr I 7927 47772 3.8 0.36 -0.44
2513.62 Cr I 8095 _ 47866 2.6 0.25 -0.61

2516.92 Cr I 8095 _ 47814 7.1 0.67 -0.17

2518.71 Cr I 8095 - 47786 5.1 0.49 -0.31

25 1 9.52 Cr I 8308 47986 27. 2.5
,

0.41

2527.12 Cr I 8308 47866 12. 1.2 0.08
2530.45 Cr I 8308 — 47814 2.6 0.25 -0.60
2545.64 Cr 1 7751 — 47022 2.7 0.26 -0.58

2549.54 Cr I 7811 - 47022 8.6 0.84 -0.07

Cr I 78 1

1

46968 2.

1

0.21 -0.68

2557.15 Cr 1 7927 47022 4.3 0.42 -0.37

2560.69 Cr I 7927 — 46968 7.0 0.68 -0.17

2571.74 Cr I 8095 — 46968 8.1 0.80 -0.10

2577.65 Cr I 8095 - 46878 5.3 0.52 -0.28

2588.20 Cr I 8095 46720 2.5 0.26 -0.59

2591.85 Cr I 8308 I 46878 20. 2.0 0.31

2603.57 Cr I 8308 _ 46705 2.0 0.21 -0.68

2622.86 Cr 1 8308 — 46422 1.9 0.20 -0.71

2625.32 Cr I 8095 - 46174 1.1 0.12 -0.94
2626.60 Cr I 8308 46368 0.94 0.097 -1 .01

2629.82 Cr I 8095 46109 0.88 0.091 -1.04

2642.12 Cr I 24200 _ 62037 14. 1.4 0.16

2678.16 Cr I 7927 _ 45255 1.4 0.15 -0.83

2688.04 Cr I 8095 - 45286 2.4 0.26 -0.58

2690.26 Cr I 8095 45255 1.0 0. 1

1

-0.95

2700.60 Cr I 8095 I 45113 0.66 0.072 -1.14

2701.99 Cr I 8308 — 45306 4.5 0.50 -0.30

2702.53 Cr I 24200 — 61191 6.7 0.74 -0.13

2703.48 Cr I 8308 - 45286 2.8 0.30 -0.52

2705.43 Cr I 24056 61008 6.7 0.73 AIT-0. 1

3

2716.18 Cr I 8308 45113 1.7 0.18 -0.74

2726.51 Cr I 7593 — 44259 13. 1.4 0.15

2731.91 Cr I 7593 — 44187 8.2 0.92 -0.04

2736.47 Cr I 7593 - 44126 4.8 0.54 -0.27

2739.38 Cr I 23934 60428 26. 3.0 0.47

llAX.^l Cr I 24056 60528 36. 4.1 0.61

11AIM Cr I 24200 60657 37. 4.1 0.62

Cr I 7751 44126 3.1 0.35 -0.46

2751.60 Cr I 7927 44259 1.3 0.15 -0.82

2752.88 Cr 1 781 1 4412'6 3.1 0.35 -0.46

2754.90 Cr I 24834 61 123 8.6 0.97 -0.01

215().15 Cr I 24897 61 161 8.6 0.98 -0.01

2757.10 Cr I 7927 44187 4.4 0.50 -0.30
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

Log gf

Cr I 7927 44126
2763.06 Cr I 27817 _ 63998
2764.35 Cr I 8095 — 44259
2767.54 Cr I 25038 — 61 161

2769.92 Cr 1 8095 — 44187

111 1 .45 Cr I 23934
/ r\f\f\

z

60005
2779.14 Cr I 25106 61078
2780.70 Cr 1 8308 — 44259
2826.75 Cr 1 27817 — 63183
2846.02 Cr 1 27704 — 62830

Cr I 278 17 62903
2871.63 Cr I 8095 42908
2879.27 Cr I 7927 — 42648
2881.14 Cr I 24056 — 58754
2887.00 Cr I 7811 — 42439

2891.42 Cr I 24200 58775
2893.25 Cr I 8095 I 42648
2894.17 Cr 1 7751 — 42293
2896.75 Cr I 7927 — 42439
2899.21 Cr I 7811 — 42293

2904.68 Cr 1 24940 59358
2905.49 Cr I 781 1

I 42218
2909.05 Cr I 7927 — 42293
2910.90 Cr 1 8095 — 42439
291 1.14 Cr I 8308 — 42648

Cr I 25 1 77 59488
19(yl.6A Cr I 8095 41782
2971.11 Cr 1 7927 — 41575
2975.48 Cr I 781

1

— 41409
2980.79 Cr I 7751 — 41289

1 no c o c2985.85 Cr I 7927 AAA f\C\41409
2986.00 Cr I 8095 I 41575
2986.47 Cr I 8308 — 41782
2988.65 Cr I 7593 41043
2991.89 Cr I 781

1

41225

2994.07 Cr 1 7593 40983
2995.10 Cr I 7593 40971
2996.58 Cr 1 7927 41289
2998.79 Cr I 7593 40930
3000.89 Cr I 8095 _ 41409

O f\f\ C f\ll3005.06 Cr I 8308 41 575
3013.03 Cr I 7751 40930
3013.71 Cr I 781

1

— 40983
3014.76 Cr I 781

1

— 40971
3014.92 Cr 1 7927 — 41083

3015.19 Cr I 7751 40906
3017.57 Cr 1 8095 41225
3018.50 Cr I 781 1 40930
3018.82 Cr I 7927 41043
3020.67 Cr I 781 1 40906

2.6 0.29 -0.53

9.7 1.1 0.04
2.4 0.27 -0.56
8.6 0.99 -0.00
7.3 0.84 -0.08

6.5 0.75 -0. 13

8.6 1.00 -0.00
19. 2.2 0.34
9.6 1.2 0.06
9.5 1.2 0.06

19. 2.3 0.37

2.3 0.28 -0.55
2.5 0.31 -0.51

11. 1.4 0.13

3.2 0.39 -0.40

19.
A

2.4 0.37
7.4 0.93 -0.03

3.5 0.44 -0.35
4.0 0.50 -0.30
1.4 0.18 -0.74

20. 2.5 0.40
3.1 0.40 -0.40
4.8 0.61 -0.21

5.0 0.64 -0.19

5.0 0.63 -0.20

23. 2.9
f\ A10.47

7.8 1.0 0.01

7.4 0.98 -0.01

7.0 0.94 -0.03

5.0 0.66 -0.18

7.

1

0.94 -0.02

23. 3.1 0.49
34. 4.6 0.66
8.7 1.2 0.07

6.7 0.90 -0.04

3.0 0.40 -0.40
3.9 0.52 -0.28

10.0 1.3 0.13

2.7 0.36 -0.44

15. 2.1 0.32

12. 1.6 0. 19

2.0 0.28 -0.56
10. 1.4 0.15

10. 1.4 0.15

21. 2.9 0.46

10.
1 A
1.4 0. 14

44. 6.1 0.78
6.2 0.85 -0.07
3.5 0.48 -0.32
6.2 0.85 -0.07
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

3021.56 Cr I 8308 - 41393 47. 6.4 0.80
3024.35 Cr I 1921 - 40983 16. 2.2 0.35
3029.16 Cr I

.
7927 - 40930 2.5 0.34 -0.46

3030.24 Cr I 8095 - 41086 11. 1 5 0 17

3031.35 Cr I 7927 - 40906 2.0 0.28 -0.55

3034.19 Cr I 8095 - 41043 5.9 0.81 -0.09
3037.04 Cr I 8308 - 41225 8.7 1.2 0.08

3039.78 Cr I 24200 - 57088 29. 4.0 0.61
3040 85 Cr I 8095 - 40971 8 1 1 1 0 05

3053.88 Cr I 8308 - 41043 11. 1.5 0.17

3065.07 Cr I 24940 - 57557 34. 4.7 0.68

3073.68 Cr I 25177 - 57702 34. 4.8 0.68

3077.83 Cr I 25106 - 57587 22. 3.1 0.49
3095 86 Cr I 21841 - 54133 7 8 0 05
3109.34 Cr I 24834 - 56986 10. 1.5 0.18

3110.86 Cr I 24897 - 57033 10. 1.5 0.18

3119.25 Cr I 25038 - 57088 18. 2.6 0.42

31 19.71 Cr I 24940 - 56986 15. 2.2 0.34

3 148.44 Cr I 23934 - 55686 29. 4.4 0.64

3155.15 Cr I 24056 - 55741 35. 5.2 0.72

3163.76 Cr I 24200 - 55799 35. 5.3 0.72

3188.01 Cr I 24092 - 55451 21. 3.2 0.51

3198.11 Cr I 24092 - 55353 7.9 1.2 0.08
3229 20 Cr I 2781

7

— 58775 14 2 2 0 34
Cr I 23934 - 54811 20. 3.2 0.50

3245.54 Cr I 23934 - 54736 38. 6.0 0.77

3251.84 Cr I 24056 - 54799 41. 6.4 0.81

3257.82 Cr I 24200 - 54887 41. 6.5 0.81

3259 98 Cr I 24200 — 54866 3 1 4 9T« y 0 69
3326.59 Cr I 24940 - 54993 9.3 1.5 0.19

3329.05 Cr I 25177 - 55207 11. 1.8 0.25

3343.34 Cr I 24897 - 54799 10. 1.7 0.24

3346.02 Cr I 24200 - 54078 29. 4.9 0.69
3346 74 Cr I 24056 — 53927 28 4 8 0.68

3349.07 Cr I 24282 - 54133 19. 3.3 0.51

3349.32 Cr I 25038 - 54887 18. 3.1 0.49

3351.60 Cr I 25038 - 54866 11. 1.8 0.25

3351.97 Cr I 0 - 29825 0.038 0.0065 -2.19
3353 03 Cr I 31055 - 60871 29. 4.9 0.69

3362.21 Cr I 20519 - 50253 9.8 1.7 0.22

3376.40 Cr I 31048 - 60657 16. 2.8 0.45

3379.17 Cr I 20517 - 50102 5.5 0.94 -0.03

3433.60 Cr I 20519 - 49635 44. 7.7 0.89
3434 1 1 Cr I 20524 - 4963 5 9 0 1 6 0.20

3436.19 Cr I 20524 - 49618 26. 4.5 0.66

'iAAXAl Cr I 20521 - 49573 11. 2.0 0.31

1>AA\AA Cr I 20524 - 49573 23. 4.1 0.61

3443.79 Cr I 23934 - 52963 8.7 1.5 0.19

3445.62 Cr I 20524 - 49538 28. 4.9 0.69

3447.02 Cr I 20517 - 49520 5.0 0.90 -0.05
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Wavelength Spectrum Energy Levels

A K

Pr 1 7057

1

49570
3447.76 Cr I 20524 — 49520
3453.33 Cr I 20517 — 49467
3453.74 Cr I 20521 — 49467
3455.60 Cr I 20524 — 49454

1460 43 Cr I 74282 531 77

3465.25 Cr I 20521 — A9Z1\
3467.02 Cr I 24282 — 53117
3467.72 Cr I 24056 — 52885
3469.59 Cr I 24304 — 53117

3472 76 Cr I 21 841 50628
3472.91 Cr-i 23934 - 5112Q
3473.61 Cr I 21848 — 50628
3481.30 Cr I 21841 — 50557
3481.54 Cr I 24200 — 52915

"^494 97 Pr I 74056 57660
3510.54 Cr I 24200 — 52678
3550.64 Cr I 25771 — 53927
3558.52 Cr I 25206 — 53299
3566.16 Cr I 25360 — 53394

3573 64 Cr I 7 1 848Z. 1 0T"0 49873
3574.04 Cr I 21840 — 49812
3574.80 Cr I 21857 — 49823
3578.69 Cr I 0 — 27935
3584.33 Cr I 25771 — 53663

3593.49 Cr I 0 27820
3601.67 Cr I 21841 - 49598
3602.57 Cr I 21848 — 49598
3603.74 Cr I 21848 — 49589
3605.33 Cr I 0 — 27729

3608 40 Pr I 3 1 049 58754
3609.48 Cr I 20521 — 48218
3610.05 Cr I 20517 — 48210
3612.61 Cr I 31055 — 58728
3615.64 Cr 1 0 — 27650

3632 84 Pr I 70574 4804
3636.59 Cr I 20524 — 48014
3639.80 Cr I 20519 — 47986
3640.39 Cr I 20523 — 47986
3641.47 Cr I 20521 — 47975

3641.83 Cr I 20524 47975
3646.16 Cr I 20524 - 47942
3648.53 Cr I 20517 — 47918
3649.00 Cr I 20521 — 47918
3653.91 Cr I 20517 — 47877

3656.26 Cr I 20524 47866
3662.84 Cr I 20521 47814
3663.21 Cr I 20524 47814
3665.98 Cr I 20524 47794
3666.64 Cr I 20521 47786

Log gf

IQS/sec

28. 4.9 0.69
11. 2.0 0.31

30. 5.4 0.73
6 7 1 1 0 05

20. 3.6 0.55

29. 5.2 0.72

9.8 1.8 0.25

11. 2.0 0.30
1 9 'K 5 0 54

13. 2.4 0.38

3.1 0.56 -0.25

6.3 1.1 0.06

7.7 1.4 0.15
1 4 7 5 0 40

15. 2.8 0.44

15. 2.7 0.43

21. 3.9 0.59
38. 7.1 0.85

4 4 0 65

38. 7.2 0.86

22. 4.2 0.63

14. 2.6 0.42

58. 11. 1.05
8 3 1 6 0 70VJ. Z.\J

49. 9.5 0.98

7.0 1.4 0.13

59. 11. 1.06

6.7 1.3 0.11
7 9Z, . y 0 46

5.2 1.0 0.01

20. 3.8 0.58

5.0 0.99 -0.01

5.0 0.99 -0.01

35. 6.9 0 84yj. ot
o!o35 o!o069 -2.16

17. 3.3 0.52
43. 8.5 0.93

11. 15. 1.19
1

1

1 1

.

7 1 0 11

8.7 1.7 0.24

27. 5.4 0.73

5.8 1.1 0.06
11. 2.1 0.32
77 5 '\ 0 71

21. 4.2 0.62

26. 5.3 0.73

5.6 1.1 0.05
15. 3.0 0.48
5.6 1.1 0.05
9.3 1.9 0.27
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Wavelength Spectrum Energy Levels

A K 108/sec

gf Log gf

3668.03 Cr 1 20517 47772 5 6 1 1
1 • 1 0 05

3676.32 Cr 1 24092 - 51287 13. 2.6 0.41
3679.82 Cr 1 20521 — 47689 3.7 0.74 -0.13
3681.69 Cr I 24092 — 51247 3.6 0.74 -0.13
3685.55 Cr I 20519 — 47645 12. 2.4 0.38

3686 80 Cr I 20524 47640 2 6 0 41

3687.25 Cr I 205 1

7

- 47629 13. 2.6 0.41
3687.54 Cr I 20521 — 47631 7.2 1.5 0.17
3688.46 Cr I 205 1

7

— 47621 1.8 0.37 -0.43
3716.53 Cr 1 31393 — 58292 16. 3.2 0.51

3730 81 Cr I 0 26796 0.036 0 0076V* \j\J 1 \j —2 1 2

3732.03 Cr I 0 - 26787 0.042 0.0087 -2.06
3742.97 Cr 1 20519 — 47229 8.3 1.8 0.24
3743.58 Cr 1 20524 — 47229 42. 8.8 0.94
3743.88 Cr 1 20519 — 47222 50. 10. 1.02

Cr I 20524 47222 7.5 1.6 0.20
3748.61 Cr I 20521 - 47190 5.0 1.0 0.02
3749.00 Cr I 20524 — 47190 30. 6.3 0.80
3757.17 Cr I 205 1

7

— 47126 4.1 0.86 -0.06
3757.66 Cr I 20521 — 47126 20. 4.1 0.62

3758.04 Cr I 20524 47126 4.

1

0.86 -0.06
3767.43 Cr I 20519 - 47055 1.6 0.34 -0.47

3768.24 Cr I 20517 — 47047 18. 3.8 0.58

3768.73 Cr I 20521 — 47047 6.4 1.4 0.14
3788.86 Cr I 24277 — 50663 14. 2.9 0.47

3790.45 Cr I 24"'86 50661 14. 2.9 0 47
3791.38 Cr I

- 50655 19! 4!o 0.60
3792.14 Cr I 24300 — 50663 19. 4.0 0.60
3793.29 Cr I 24300 — 50655 17. 3.7 0.56
3793.88 Cr 1 24304 — 50655 19. 4.0 0.60

3794.61 Cr I 24282 50628 12. 2 6 0.41

3797.13 Cr I 24300 - 50628 20. 4.4 0.64

3797.72 Cr I 24304 — 50628 29. 6.2 0.79

3804.80 Cr I 24282 — 50558 74. 16. 1.20

3806.83 Cr I 27817 — 54078 25. 5.4 0.73

3807.93 Cr I 24304 50557 15. 3.3 0.52

3815.43 Cr I 21841 - 48042 15. 3.4 0.53

3818.48 Cr I 20524 — 46705 4.5 0.98 -O.OI
- 3819.56 Cr I 21841 — 48014 15. 3.4 0.53

3823.52 Cr I 7751 — 33897 0.12 0.026 -1.58

J (J^ VJ • Cr 1 21848 47975 1 1. 2.5 0.39

3830.03 Cr I 27825 - 53927 30. 6.6 0.82

3841.28 Cr I 21841 — 47866 32. 7.0 0.85

3848.98 Cr I 21841 — 47814 16. 3.5 0.54

3849.36 Cr I 24282 — 50253 19. 4.3 0.63

3850.04 Cr I 21848 47814 24. 5.3 0.72

3852.22 Cr I 781

1

33762 0.23 0.051 -1.29

3854.22 Cr I 21848 47786 16. 3.5 0.54

3855.29 Cr I 21857 47788 8.8 2.0 0.29

3855.57 Cr I 24282 502 1

1

19. 4.3 0.63
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Wavelength Spectrum Energy Levels

A K
gA

lO^/sec

gf Loggf

3857.63 Cr I 21857 47772
3874.53 Cr I 24300 — 50102

Cr I 3 1 352 57097
1 O O 1 ^3oo3.66 Cr I lAl 1 1

CAA 1 O5UU 1 y

iooj.IZ Cr I
7 O 1 1/o 1 1

1 "2 C /I O3354Z

3886.79 Cr 1 8095 33816
3891.93 Cr I 23934 — 49621
3074.1)4 Cr I

"11 ^ \

1 1 j\
2 "2 /IT /I334Z4

Cr I
"TOT?
/ VZ /

ll'i A1

1 QAI 1 Ajyui. 1 1) Cr I
TO 1 1/oil T T /I T C334Zj

3908.76 Cr 1 8095 — 33672
3911.82 Cr I 27729 — 53284
1 Q 1 C QA3y\ j.o4 Cr 1

T /IT OTZ4ZoZ /f QO 1 T4^0 1 Z

jy 1 D.Z4 cr I /oil 5i55(S

3yl /.oU Cr I
O 1 I A "2

Z3 1 o3 /I O A OO4oooZ

3919.16 Cr 1 8308 — 33816
3921.02 Cr I 7927 — 33424

Lr 1

"2 A C703oj /o AO 0*2 O6ZU3o
jyZo.o4 Cr I

OAOCo095 1 "2 C /I O3354Z
"2 0/11 /I Q3^4 1 Ay Cr I

O '2 AOo3Uo 1 1 A 7 O336 /Z

3951.10 Cr I 24286 49589
3952.40 Cr 1 24304 — 49598
3yj3. 1 o Cr I

1 /i "2 AAZ43UI) /I O C OO
'2 QiC 13yo3.Dy Cr 1

OAd A A A i45 /4

1

"20^0 HA Cr I
TA? 1 Qzuj 1 y A < 7A7

4!) /U /

3969.75 Cr I 20524 45707
3971.26 Cr I 21848 — 47022
2Q'7A3y /O.OD cr 1

T A?') /IZUjZ4 /I ^ A A '2

3^ /o.oo c r 1
'I 1 O /I 1Z 1 o4 1

A A QA O

2 Q"7Q oniy /y.oU Cr 1
1 1 O /I oZ 1 o4o A A OA O40^60

3981.23 Cr I 21857 46968
3983.91 Cr 1 20521 — 45615
'2 QO /I 1/13yo4.34 ur I 456 1 J
'2 00 0 OO Cr I 3 1 393 56449
"2 00 1 1 O5yy 1 . 1

Z

Cr I Z05 17 /I C C A A45566

3991.67 Cr 1 20521 45566
3992.84 Cr 1 21841 - 46878
"2 on c\niyyi.y 1 Cr 1 2 1 848 46878
A OA 1 A A4UU 1 .44 Cr I

T I 1 7 O
3 1 37o 56362

41) 1 4.0 / Cr I 3 1 3 /o C A O O A56ZoU

4022.26 Cr I 31355 56210
4025.01 Cr I 20521 — 45359
AmAIT Cr I

1 A<1 AZUjZ4 A Z1 Z A4j354
/Im 7 1 A4UZ / . 1 U Cr I

OA?') AZUjZ4 A Z1 Ad4j34y
AC\1(\ AO4U3U.OO Cr I

2 1 "2O3 1 3 jZ C A 1 < CJO 1 5 J

/I r\i Q 1

A

4U3 V. 1

U

Cr I
1 1 A /I O
3 1 U4o C C70055799

4048.78 Cr I 31049 55741
4058.77 Cr I 31055 55686
4065.72 Cr I 20524 45113
4066.94 Cr I 21841 46422

21. 4.8 0.68
9.4 2.1 0.33

7 A CZ05. A46. 1 .67
A 76.2 1 A

1 .4
A 1 C
0. 1 5

A 07U.O /
A 7 AU.ZU A 7A—U. /U

0.63 0.14 -0.85

7.2 1.6 0.22
A "J QU.3 7 A ACOU.Uoo 1 A<—

1 .Uj
A ^ ^U.J J A 1 1U. 1 3 A QA—U.yu
A AOOU.Uoo A ATAu.uzu 1 7A—1

. /U

1.5 0.35 -0.46

26. 5.9 0.77
1 c
1 J.

2 ^3. J
A ^ /I
U. j4

A 7 0U.Zo A AA /I 1 7A—
1 .ZU

"2 A3.0 A 0 /IU.o4 A AO—U.Uo

3.2 0.73 -0.14

0.89 0.20 -0.69
1 "2

1 3. 7 QZ.y A /I 7U.4 /

A 07
u. vz A 7 1U.Z 1

A A 7—0.67
A A CU.o5 A 1 C

U. 1

5

A 07—U.oZ

3.7 0.86 -0.07

5.1 1.2 0.08
A A4.4 1 A

1 .U
A A 1U.U 1

yi. 7 7zz. \ 1 A1.34
< 7
J. /

1 /I
1 .4

All
U. 1 3

75. 18. 1.25

5.9 1.4 0.14
7 A
1 4. 1 0

1 o.
1 7/1
1 .Z4

J.O 1 A
1 .4 A 1 /I

U. 1

4

7 QZ.y A AOu.oy A 1 A—U. 1 O

5.8 1.4 0.14
45. 11. 1.03
Q A

1. 1 0.33
A 747.

1 1

1 1.
1 AC
1 .05

A A44. 1 1
1 1.

1 Al1.03

7.2 1.7 0.24
13. 3.1 0.49
1 A A Zl O0.68 AIT—0. 1 7

A n47.
1 1

1 1

.

1 AC
1 .05

Q A
y.y)

7 7z.z A 7 /IU.34

25. 6.1 0.79

3.2 0.77 -0.1 1

J.

3

1 .3 A 1 1
U. 1 1

1 73. /
A QAu.yu A A^—U.UJ

7 «:Z J.
A 1

O. 1
A 70
u. /y

56. 14. 1.13

45. 11. 1.04
"2 C
3 J.

o cO.J A O 7u.y3

1.7 0.43 -0.36
5.2 1.3 0.1 1

67



Wavelength Spectrum Energy Levels

A K

4074.86 Cr I 35934 60468
4076.06 Cr I 33060 - 57587
4077.09 Cr I 21848 46368
4077.68 Cr I 33040 57557
4104.87 Cr I 20521 44875

4109.58 Cr I 21848 46174
4120.61 Cr I 21848 - 46109
4121.82 Cr I 24056 48310
4122.16 Cr I 21857 46109
4123.39 Cr I 24200 48446

Cr I 20519 44746
4127.30 Cr I 33113 - 57335
4127.64 Cr I 21857 46077
413 1.36 Cr I 3 1009 55207
4152.78 Cr I 31028 55102

4153.82 Cr I 20524 44591
Cr I 35934 - 59957

4163.62 Cr I 20524 44534
4165.52 Cr I . 35884 59884
4169.84 Cr I 33113 57088

4170.20 Cr I 33060 57033
4172.77 Cr I 37234 - 61 192
4175.94 Cr I 24286 48226
4179.26 Cr I 25106 49028
4184.90 Cr I 24897 48786

4186.36 Cr 31049 54929
4190.13 Cr I 23163 - 47022
4191.27 Cr I 20521 44373
4192.10 Cr I 32097 55945
4193.66 Cr I 31048 54887

4194.95 Cr 31055 54887
4197.23 Cr I 31048 - 54866
4198.52 Cr I 31055 54866
4203.59 Cr I 20517 44300

Cr I 32097 55875

4208.36 Cr I 31055 54811
4209.37 Cr I 31049 - 54799
A f\C\ ^ Cr I 25038 48786
All 1.35 Cr I 24304 48043
4216.36 Cr I 24304 48014

4217.63 Cr I 24282 47986
4221.57 Cr I 24834 - 48515
4222.73 Cr I 24300 47975
4238.96 Cr I 24282 47866
4240.70 Cr I 24056 47630

4254.35 Cr I 0 23499
4255.50 Cr I 24200 47693
4261.35 Cr I 23499 46959
4263.14 Cr I 31048 54498
4271.06 Cr I 25038 48445

gA gf Loggf
108/sec

15. 3.7 0.56
14. 3.6 0.55
2.6 0.64 -0.20

14. 3.5 0.55
1.6 0.42 -0.38

2.4 0.62 -0.21

2.4 0.61 -0.21
A 1

4.

1

1.0 0.02
2.1 0.53 -0.28
4.2 1.1 0.03

5.5
1 A
1.4 0.14

12. 3.1 0.49
A2.4 0.61 -0.21

12. 3.0 0.48
8.3 2.2 0.33

A AA.A
1 1
1.1

f\ C\/'
0.06

O A
34.

O O
8.8 0.95

5.2 1.3 0.13

29. 7.6 0.88

14. 3.7 0.56

12. 3.1
C\ AC\0.49

18. ,
A O4.8 0.68

2.9 0.77 -0. 12

19. 5.1 0.71

4.0 1.0 0.02

O 1
8.3 2.2 0.34

2.7 0.70 —0.15

2.9 0.77
All—0. 1

1

11. 2.9 0.46

23. 6.1 0.78

20. 5.2 0.72

12. 3.0 0.48

23. 6.1
A ^ O
0.78

2.0 0.54 -0.27

13. 3.4 0.53

(\ O
9.8 2.6 0.42

30.
^ o
7.8

A O A0.89
A /'

4.6 1.2
A AA0.09

4.0 1.1 0.02

3.9 1.1 0.02

7.8 2.1 0.32
A A
A.A 1.2

A c\n0.07

3.9 1.0
A A^0.02

3.8 1.0 0.01

5.2 1.4 0.15

2.0 0.54 —0.27

6.3 1.7
f\ A
0.24

4.4 1.2
A AO
0.08

29. 7.9
A AA0.90

3.1 0.86 -0.07
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

4272.91 Cr 1 23386 46783
4274.80 Cr I 0 — 23386
4280.40 Cr I 31049 54405
4289.72 Cr I 0 — 23305
4291.96 Cr I 27597 50890

4295.76 Cr I 21841 45113
4297.74 Cr I 31055 — 54317
4300.51 Cr I 27704 50950
4301.18 Cr I 27817 51060
4305.45 Cr I 23305 — 46525

4319.64 Cr I 23305 46449
4325.08 Cr I 23934 - 47048
4337.57 Cr I 7811 — 30859
4339.45 Cr I 7927 — 30965
4339.72 Cr I 7751 — 30787

4340.13 Cr I 21841 44875
4344.51 Cr I 8095 — 31106
4346.83 Cr I 24056 — 47055
4351.05 Cr I 7811 — 30787
4351.77 Cr I 8308 — 31280

4359.63 Cr I 7927 30859
4363.13 Cr I 23934 — 46847
4371.28 Cr I 8095 30965
4373.25 Cr I 7927 30787
4374.16 Cr I 24200 47055

4375.33 Cr I 24056 46905
4381.11 Cr I 21848 — 44667
4384.98 Cr I 8308 31 106
4387.50 Cr I 24092 — 46878
4391.75 Cr I 8095 — 30859

4403.50 Cr I 32097 54800
4410.30 Cr I 24300 - 46968
4411.09 Cr I 24304 — 46968
4412.25 Cr I 8308 — 30965
4413.87 Cr I 28637 — 51287

4424.28 Cr I 24282 46878
4428.50 Cr I 24304 - 46878
4430.49 Cr I 24282 — 46847
4432.18 Cr I 23163 — 45719
4458.54 Cr I 24282 — 46705

4459.74 Cr I 24304 46720
4465.36 Cr I 24300 - 46688
4482.88 Cr I 27176 — 49477
4488.05 Cr I 24092 — 46368
4489.47 Cr I 28682 — 50950

4492.31 Cr I 27223 49477
4496.86 Cr I 7593 29825
4498.73 Cr I 23512 45734
4500.30 Cr I 24834 47048
4501.11 Cr I 23512 45722

3.0 0.82 -0.09

1.5 0.41 -0.39

22.
,
6.1 0.79

0.95 0.26 -0.58

7.0 1.9 0.29

3.7 1.0 0.01

19. 5.3 0.72

6.1 1.7 0.23

8.2 2.3 0.36

2.0 0.56 -0.25

2.4 0.66 -0.18

4.6 1-3 0.11

0.62 0.17 -0.76
0.93 0.26 -0.58

0.30 0.084 -1.07

2.5 0.70 -0.15

1.6 0.46 -0.33

5.6 1.6 0.20
0.30 0.085 -1.07

2.0 0.58 -0.24

0.46 0.13 -0.88

5.3 1.5 0.18

0.43 0.12 -0.90
0.056 0.016 -1.79

8.4
A

2.4 0.38

5.4 1.5 0.19
1.9 0.54 -0.26
0.45 0.13 -0.88

4.5 1.3 0.1

1

0.058 0.017 -1.78

17. 5.0 0.70
1.8 0.54 -0.27
4.6 1.3 0.13

0.030 0.0087 -2.06
8.7 2.6 0.41

4.5 1.3 0.12

1.8 0.53 -0.27
3.6 1.1 0.02
2.6 0.76 -0.12
7.8 2.3« 0.37

2.2 0.65 -0.19
2.2 0.65 -0.19
A -\

4.1 1.2 0.09
2.8 0.85 -0.07
8.4 2.5 0.41

8.1 2.5 0.39
0.41 0.12 -0.91

2.6 0.80 -0.10
5.8 1.7 0.24
2.6 0.79 -0.10
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Wavelength Spectrum Energy Levels

A K

4501.79 Cr I 23512 - 45719
4jUd.o J Lr I 33/63 55945
451 1.90 Cr I 24897 47055
4514.37 Cr 1 33763 — 55908
4514.53 Cr I 23499 — 45643

4521.14 Cr I 33763 - 55875
4526. 1 1 Cr 1 24897 46986
4526.47 Cr I 205 1

9

I 42606
4527.34 Cr I 20524 — 42606
4529.85 Cr I 20519 — 42589

4530.74 Cr I 20524 - 42589
A C ^ C 1 C4535. 1 5 Cr I 2052 1 42565
4535.72 Cr I 20524 42565
4539.79 Cr I 20517 — 42539
4540.50 Cr I 20521 — 42539

4540.72 Cr I 25038 — 47055
454 1 .1) / Cr I

O M C O /IiU5.i4 4Z5iy
4541.51 Cr I 24834 46847
4542.62 Cr I 24897 — 46905
4544.62 Cr I 205 1

7

— 42515

4545.34 Cr I 20521 — 42515
4545.96 Cr I 7593 ^ n c o c29585
4556.17 Cr I 25106 47048
4564.17 Cr I 38538 — 60441
4565.51 Cr I 7927 — 29825

4569.64 Cr I 25177 - 47055
457 1 .68 Cr 1 205 1 9 A'^ 1 on42387
4575.12 Cr 1 27176 49027
4580.06 Cr 1 7593 — 29421
4586.14 Cr I 25106 — 46905

4591.39 Cr I 781

1

— 29585
4595.59 Cr I 33/63 555 1/

4600.10 Cr I 20519 42252
4600.75 Cr I 8095 — 29825
4601.02 Cr I 20524 — 42252

4613.37 Cr I 7751 — 29421
46 1 6. 14 Cr I lyl 1

o n c o czy5o5
4619.55 Cr I 24092 45734
4621.96 Cr I 20524 — 42154
4622.49 Cr 1 28637 — 50264

4622.76 Cr I 24092 - 45719
4626. 1

9

Cr 1

T O 1 178 1

1

2942 1

4632.18 Cr I 28682 I 50264
4637.18 Cr I 20521 — 42080
4637.77 Cr 1 20524 — 42080

4639.52 Cr I 25089 — 46637
4646.17 Cr I 8308 29825
4646.81 Cr I 2501

1

46525
4648.13 Cr I 205 1

7

42026
4648.87 Cr I 20521 42026

gf Loggf
108/sec

1.2 0.36 -0.45

7.9 2.4 0.38

1.1 2.4 0.37

3.9 1.2 0.08

1.9 0.59 -0.23

7.8 2.4 0.38

1.9 0.58 -0.23

8.7 2.7 0.43

1.6 0.50 -0.30

0.54 0.17 -0.78

8.7 2.7 0.43

1.1 0.33 -0.48

5.4 1.7 0.22

0.94 0.29 -0.54

5.4 1.7 0.22

19. 6.0 0.78

0.81 0.25 -0.60

1.5 0.46 -0.34

1.9 0.58 -0.24

3.2 0.99 -0.00

0.53 0.17 -0.78

0.35 0.11 -0.97

3.9 1.2 0.08

8.8 2.7 0.44

0.075 0.023 -1.63

7.8 2.4 0.39

2.6 0.81 -0.09

2.7 0.86 -0.07

0.20 0.063 -1.20

1.9 0.59 -0.23

0.21 0.067 -1.18

23. 7.3 0.86

1.0 0.32 -0.50

0.30 0.096 -1.02

1.0 0.32 -0.50

0.13 0.043 -1.37

0.35 0.1

1

-0.95

4.0 1.3 0.1

1

1.7 0.55 -0.26

12. 3.7 0.57

1.3 0.43 -0.37

0.31 0.100 -1.00

3.9 1.2 0.10

0.84 0.27 -0.57

0.96 0.31 -0.5 1

3.6 1.2 0.06

0.99 0.32 -0.49

1.7 0.56 -0.25

0.48 0.15 -0.81

0.48 0.15 -0.81
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Wavelength Spectrum Energy Levels

A K 108/sec

gf Log gf

A £i Ad AC Lr I 4zUzo
4651.28 Cr I 7927 _ 29421
4652.16 Cr 1 8095 — 29585
4654.74 Cr I 24971 — 46449
4656.19 Cr I 24897 — 46368

4t50J. J J u r I
T <n 1 IIjV \ I

Af^AA Q

4663.83 Cr I 25089 — 46525
4664.80 Cr I 25206 - 46637
4665.90 Cr 1 28679 - 50105
4666.22 Cr I 23934 - 45358

4000. J 1
P r- Iu r 1

/l^>7fi140 / o J

4669.34 Cr I 25549 — 46959
4680.54 Cr I 25089 - 46449
4680.87 Cr I 24940 — 46298
4689.37 Cr I 25206 — 46525

Cr 1 z4U5d A Z A4j3 j4
4695.15 Cr I 24056 45349
4697.06 Cr I 21841 — 43125
4698.46 Cr I •25360 — 46637
4700.61 Cr I 21857 — 43125

4 / Uo.U4 ur 1 4o / oi
4718.43 Cr I 25772 — 46959
4723.10 Cr I 24834 - 46000
4724.42 Cr 1 24897 - 46058
4727.15 Cr I 24200 - 45349

^ / JV. / 1 u r 1

4737.35 Cr I 24897 — 46000
4745.31 Cr I 21841 - 42908
4752.08 Cr I 33763 - 54800
4756.1 1 Cr 1 25038 — 46058

4 /04.ZV L r I
fi 7 470Z 1

4766.63 Cr 1 28679 — 49653
4767.86 Cr I 28682 — 49650
4789.32 Cr 1 20519 — 41393
4792.51 Cr I 25106 — 45966

4oU 1 .U J ur I
") ^ 1 77Ij I / /

/(z: AAA

4829.38 Cr I 20524 — 41225
4836.86 Cr I 25038 — 45707
4861.20 Cr I 20521 — 41086
4861.84 Cr I 20524 — 41086

A fi7r\ fin48 /U.oU u r 1
1 AQIAZ4o J4 /I c 1 c o4j J JO

4885.78 Cr I 20521 _ 40983
4885.96 Cr I 24897 - 45358
4887.01 Cr I 24897 — 45354
4888.53 Cr 1 20521 — 40971

4903.24 Cr 1 20517 40906
4922.27 Cr 1 25038 45349
4936.33 Cr I 25106 45358
4942.50 Cr r 7593 27820
4954.81 Cr 1 25177 45354

A 7 1

U. / 1
A ") 1 r\ z: A—U.o4

0.33 0.11 -0.97

0.50 0.16 -0.79

2.6 0.83 H3.08
1.3 0.43 -0.36

1 AJ.\J A Q7 A A1U.U 1

^.2 1.7 0.23

7.2 2.3 0.37

5.7 1.9 0.27

1.1 0.36 -0.44

J.O 1 fi A 7AU.ZO
3.9 1.3 0.10
3.0 0.98 -0.01

1.3 0.43 -0.36
5.2 1.7 0.24

3. 1
1 A
1 .U A A 1

1.2 0.41 -0.39

1.6 0.54 -0.27

18. 6.0 0.78

0.98 0.33 -0.49

1 c
1 J. ^ AJ.U A 7AU. /U

20. 6.6 0.82

3.0 0.99 -0.00

3.1 1.0 0.02

2.5 0.83 -0.08

7 A Z . J A XCiU.J 7

8.9 3.0 0.48

0.50 0.17 -0.77

22. 7.5 0.88

22. 7.4 0.87

7 1 T /IZ.4 A 1 CU.JO
3.2 1.1 0.04

4.5 1.5 0.18

3.3 1.1 0.05

6.0 2.1 0.31

7 ^/.J Z.o A /I TU.4Z

1.8 0.62 -0.21

0.84 0.29 -0.53

0.27 0.095 -1.02

1.1 0.41 -0.39

7 7
/ . /

7 7Z. /
A /I /IU.44

0.56 0.20 -0.70
1.0 0.37 -0.44

7.0 2.5 0.40
0.30 0.1 1 -0.97

A ^ <U.J J A 7AU.ZU —U. /U

14. 5.1 0.71

5.8 2.1 0.33

0.028 0.010 -2.00

5.8 2.2 0.33
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

4964.93 Cr I 7593 - 27729 0.014 0.0050 -2.30
5013.32 Cr I 21841 41782 . 1.2 0.45 -0.35
5051.90 Cr I 7593 27382 0.0058 0.0022 -2.65

5065.91 Cr I 21841 41575 0.32 0.12 -0.91

5067.71 Cr I 21848 41575 0.80 0.31 -0.51

5072.92 Cr I 7593 - 27300 0.014 0.0055 -2.26
5110.75 Cr I 21848 41409 0.55 0.22 -0.67

51 13.13 Cr I 21857 41409 0.31 0.12 -0.92

5123.46 Cr I 8308 27820 0.0067 0 0026 -2.58

5139.65 Cr' I 27597 47048 4.4 1 7J. • / 0.24

5144.67 Cr I 21857 - 41289 0.26 0.10 -0.99

5166.23 Cr I 27704 47055 6.6 2.6 0.42

5177.43 Cr I 27650 46959 3.2 1.3 0.1

1

5184.59 Cr I 27500 46783 6.2 2.5 0.40

5192.00 Cr I 27382 46637 6.0 2.4 0.38

5193.49 Cr I 27597 - 46847 1.1 0.43 -0.37

5196.44 Cr I 21848 41086 1.4 0.58 -€.24
5200.19 Cr I 27300 46525 2.9 1.2 0.07

5204.52 Cr I 7593 _ 26802 1.6 0.65 -0.19

5206.04 Cr I 7593 _ 26796 2.5 1.0 0.01

5208.44 Cr I 7593 - 26788 3.3 1.3 0.12

5214.13 Cr I 27176 46349 1.5 0.61 -0.22

5221.75 Cr I 27223 46368 2.3 0.96 -0.02

5224.94 Cr I 27825 46959 7.6 3.1 0.49

5226.89 Cr I 21857 40983 0.20 0.082 -1.09

5238.97 Cr I 21848 - 40930 0.32 0.13 -0.89

5243.40 Cr I 27382 46449 2.4 0.99 -0.01

5247.56 Cr I 775

1

26802 0.088 0.036 -1.44

5254.92 Cr I 27500 46525 4.9 2.0 0.31

5255 13 Cr I 27935 46959 5.5
•

2.3 0.36

5261.75 Cr I 29825 - 48824 2.7 1.1 0.05

5264.15 Cr I 7811 26802 0.16 0.067 -1.17

5265 16 Cr I 27650 46637 2.5 1.1 0.02

5265.72 Cr I 781

1

26796 0.055 0.023 -1.64

5272.01 Cr I 27820 46783 3.2 1.3 0.12

5273.44 Cr I 27825 - 46783 2.6 1.1 0.04

5275.17 Cr I 23305 42256 2.3 0.96 -0.02

5275.69 Cr I 23305 42255 0.86 0.36 -0.44

5276.03 Cr I 23305 42253 1.7 0.72 -0.14

5280.29 Cr I 27176 46109 1 4 0.59 -0.23

5287.19 Cr I 27729 - 46637 0.81 0.34 -0.47

5296.69 Cr I 7927 26802 0.10 0.044 -1.36

5297 36 Cr I 23386 42258 1.7 0.73 -0.14

5298 27 Pr Tw 1 1 1911 26796 0.20 0.086 -1.07

5300 75 Cr I 7927 26788 0.026 0.01

1

-1.96

5304.21 Cr I 27935 46783 1.5 0.62 -0.20

5312.88 Cr I 27820 46637 2.0 0.86 -0.06

5318.78 Cr I 21119 46525 2.0 0.84 -0.07

5328.34 Cr I 23499 42261 8.2 3.5 0.54

5329.17 Cr I 23499 42258 1.7 0.74 -0.13
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Wavelength Spectrum Energy Levels

A K

J J z. / /, Pr IV-/ 1 1 91499 49956
5340.44 Cr I 27729 — 46449
5344.76 Cr I 27820 — 46525
5345.81 Cr I 8095 — 26796
5348.32 Cr I 8095 — 26787

J J OD. 70 971 lf\ 45714
5387.57 Cr I

— 45719
5390.39 Cr I 27176 — 45722
5400.61 Cr I 27223 — 45734
5405.00 Cr I 27223 — 45719

5409 79 Cr I 8308
5442.41 Cr I 11591 - 45966
5463.97 Cr I 21104 — 46000
5480.50 Cr I 27817 — 46058
5628.64 Cr I 27597 — 45358

5647 ^6 Pr r J I I \J\J 48894
5649.37 Cr I 30965 — 48661
5664.04 Cr I 27704 — 45354
5682.48 Cr I 30965 — 48559
5694.73 Cr I 31106 — 48661

5698 Cv I 1 1 980 48894
5702.31 Cr I 27817 — 45349
5712.64 Cr I 36578 — 54078
5712.78 Cr I 24282 — 41782
5719.82 Cr I 24304 — 41782

Pr \\j i. 1 28679 46077
5753.69 Cr I 36552 - 53927
5781.20 Cr I 24282 — 41575
5781.81 Cr I 23934 — 41225
5783.11 Cr I 28679 — 45966

5783 93 Pr I 96796 44081
5785.00 Cr I I'eisi — 44069
5785.82 Cr I 26802 — 44081
5787.99 Cr I 26796 — 44069
5791.00 Cr I 26787 — 44051

P -r I
/ J 7 J Z J J oD

6362.87 Cr I 7593 — 23305
6661.08 Cr I 33816 — 48824
6669.26 Cr I 33672 — 48661
6881.62 Cr I 27729 — 42256

688? 38 Pr I 9779Q 499 55

6883.03 Cr I Tim -

Cr I 27820 — 42258
6925.20 Cr I 27820 — 42256
6978.48 Cr I 27935 — 42261

6979.82 Cr I 27935 42258
7185.52 Cr I 31393 45306
7236.20 Cr I 41393 55209
7355.90 Cr I 23305 36896
7400.21 Cr I 23386 36896

at Log gf

10«/sec

0.41 0.17 -0.76
1.2 0.50 -0.30
0.80 0.34 -0.47
n 9zt n 1 n —O QS

0.12 0.051 -1.29

2.0 0.85 -0.07

1.4 0.61 -0.21

0.63 0.27 -0.56
9 8Z. o 1 9

1 .z O 08U.Uo

1.4 0.62 -0.21

0.45 0.20 -0.70

0.85 0.38 -0.42

1.4 0.62 -0.21
n 65 —O 1 Q

1.5 0.70 -0.15

1.1 0.51 -0.29
1.7 0.83 -0.08

1.5 0.71 -€.15
1 o n 50 —O "^0

3.5 1.7 0.23

6.3 3.1 0.49

1.5 0.73 -0.14
4.1 2.0 0.30
n 55U.J J 0 97u.z /

—0 57U.J /

0.16 0.081 -1.09

0.57 0.28 -0.55

2.4 1.2 0.08

0.26 0.13 -0.88
0 19 0 05Q —1 911 .Z J

1.8 0.90 -0.04

1.3 0.66 -0.18

1.1 0.53 -0.28

0.85 0.43 -0.37
9 6Z.D 1 1 0 1 9U. 1 z
7.9 4.0 0.60

0.0051 0.0030 -2.52
0.0030 0.0018 -2.74
3.8 2.5 0.40
9 1Z. 1 >

1 A U. 1

0.19 0.13 -0.87

0.34 0.24 -€.62
0.75 . 0.53 -0.27
0.95 0.68 -0.17
0 61 0 AA U.JO
1.1 0.84 -0.08

0.46 0.33 -0.48
0.65 0.50 -0.30
3.5 2.8 0.44
0.80 0.65 -0.19
1.2 1.0 0.01
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Wavelength Spectrum Energy Levels gA gf Log gf
AA 1/ lU^/sec

7462.3 1 Cr I 23499 - 36896 1.4 1.2 0.08
7942.04 Cr I 35398 - 47986 2.5 2.4 0.38
8163.18 Cr I 35398 - 47645 1.0 1.0 0.00
8348.28 Cr I 21841 - 33816 0.038 0.040 -1.40
8450.26 Cr I 21841 - 33672 0.025 0.026 -1.58

8455.24 Cr I 2 1848 - 33672 0.012 0.013 -1.88

8548.86 Cr I 21848 - 33542 0.024 0.026 -1.58

8947.15 Cr I 25039 - 36212 0.36 0.43 -0.37

8976.83 Cr I 24898 - 36034 0.17 0.20 -0.69
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

2055.52 Cr II 0 48632
2061.49 Cr II 0 — 48491
T ^ /IT or II

Au 4o3
O CI /I 1 AZ J j4.34 Or II 1 Z4y /

C 1 Q/l 7
J 1 y43

Lr II
1 0 A'2 1
1 zU33 4y / Uo

2658.59 Cr II 11962 49565
2661.73 Cr II 12148 — 49706
2663.42 Cr II lz304 Ado 'J 0

2663.68 Cr II
1 1 nz; ^
1 1 962 A a A Ci'J49493

2666.Uz Cr II 1 2 1 4o ACm A H4y646

2668.71 Cr II 12033 49493
2671.81 Cr. II 12148 — 49565
OAT) C 7ZD /Z.o3 urn I Z3U4 A Q"74y /Uo
Zb / / Ab C r II

1 "2 A /f
1 Z3U4 4yD4D

zo/o. /y C r II
1 1 Al 1
1 ZU33 4y3 j2

2680.34 Cr II 40415 — 77714
2687.09 Cr 11 12148 — 49352
ZDOO.Z7 or II

1 A 1 c -73U I J /
(.TXA A0 / 344

ZD7 1 .U4 urn I Z47 /
A Q^Af^4yo4D

Zt)73.JZ P r> IIu r II
1 AT 1 Q3UZ I y b 1 334

2697.91 Cr II 30299 — 67354
2698.41 Cr II 12304 — 49352
zoyo.ov n 1^ ITur II 1 1 VoZ A QAA^4yuuo
Z /U3.oo 0 ITL r II

1 T A1 1
1 ZU33 A QAA/;4yi)UD

z /Uo. / y 0 ITL r II 33 jZ 1
-7 A/IT "7
/U42 /

2709.31 Cr II 33418 70317
2712.31 Cr II 12148 — 49006
/ / 1 /.J 1

n -r^ ITu r 11 3 1 Uo3 D /o / 1

z / 1 0.43 P 1^ ITCr II
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U
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1
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Z / J 1.0/ p 1^ IIur II
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1 23U4 /I o/; 1

0

4oo32
Z / j4.Zo p 1^ IIur II 3 1 Uoo c^ni OAD /3oU
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2758.98 Cr II 38270 — 74505

ur II 3 1 2 I y an A ac\67449
z / jy. /3 Cr II 3 1 169 67394
z IbZ.jy Cr II 12304 4849

1

Z / DO. j4 P -rt T¥Cr II 1 24y / 4o632
2778.06 Cr II 39825 75810
2780.30 Cr II 33521 69478
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26. 2.8 0.45
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.
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J
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1
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1 A14. 1
1 .0 A OAU.ZU
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.
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A AOU.Uo
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A A4.4 A CA

I).jU A "2 A—U.3U
j.y A ^"7

U.O /
A 1 0—U. 1 0

1 c
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1 "7
1 . /
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(\ A1U.43

1 0. T A2.U AllU.3 1

1

1

1 1

.

1 1
1 .3 AllU. 1 1
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22. 2.5 0.40
2j. 2.y A A /IU.46
1 A
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A 1

0.2 1

/I c46. J.

3
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T7
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1
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Wavelength Spectrum Energy Levels gA gf Log gf

A Jv lU°/sec

2792.16 Cr II 33694 - 69498 30. 3.5 0.54
2800.77 Cr II 33694 - 69388 24. 2.8 0.45
2812.01 Cr II 33619 - 69171 27. 3.2 0.50
2818.36 Cr II 33521 - 68993 21. 2.5 0.40
2822.01 Cr II 33418 - 68844 15. 1.8 0.25

2822.37 Cr II 30392 - 65813 56. 6.6 0.82
2830.47 Cr II 30299 - 65618 55. 6.7 0.82
2834.26 Cr II 34631 - 69903 24. 3.0 0.47
2835.63 Cr II 12497 - 47752 132. 16. 1.20

2836.48 Cr II 35608 - 70852 16. 1.9 0.27

2838.79 Cr II 38270 - 73486 19. 2.3 0.37
2840.02 Cr II 30219 - 65420 36. 4.3 0.64
2843.25 Cr II 12304 - 47465 84. 10. 1.01

2849.84 Cr II 12148 - 47228 59. 7.2 0.86
285 1.36 Cr II 30157 - 65218 39. 4.7 0.67

2853.22 Cr II 30219 - 65257 17. 2.0 0.31

2855.07 Cr II 32855 - 67871 18. 2.2 0.34
2855.68 Cr II 12033 - 47041 40. 4.9 0.69
2856.77 Cr II 19631 - 54626 14. 1.8 0.25

2857.40 Cr II 19798 - 54785 12. 1.4 0.16

2858.91 Cr II 12497 - 47465 31. 3.8 0.58

2860.93 Cr II 1 1962 - 46906 19. 2.4 0.38

2862.57 Cr 11 12304 - 47228 38. 4.7 0.67
2865.11 Cr II 12148 - 47041 34. 4.2 0.63

2865.33 Cr II 19528 - 54418 8.5 1.0 0.02

2866.74 Cr II 12033 - 46906 27. 3.4 0.53

2867. 10 Cr II 1963

1

- 54500 14.
1 o
1.8 0.25

2867.65 Cr II 11962 - 46824 21. 2.6 0.41

2870.44 Cr II 19798 - 54626 35. 4.3 0.63

2873.48 Cr II 12033 - 46824 6.9 0.85 -0.07

2873.82 Cr II 19631 - 54418 14. 1.8 0.25

2875.99 Cr II 20024 - 54785 53. 6.6 0.82

2876.24 Cr II 12148 - 46906 10. 1.3 0.10

2877.98 Cr II 12304 - 47041 8.1 1.0 0.00

2878.45 Cr II 12497 - 47228 3.4 0.42 -0.37

2880.87 Cr II 19798 - 54500 16. 2.0 0.29

2888.74 Cr II 36273 - 70880 19. 2.4 0.38

2889.82 Cr II 32854 - 67449 18. 2.2 0.35

2896.46 Cr II 32854 - 67369 18. 2.2 0.35

2897.67 Cr II 35608 - 70108 19.
^ A
2.4 0.38

2898.54 Cr II 31219 - 65710 28. 3.6 0.55

2899.48 Cr II 32855 - 67334 18. 2.2 0.35

2903.97 Cr II 31118 - 65543 8.5 1.1 0.03

2911.68 Cr II 35569 - 69903 16. 2.0 0.30

2915.23 Cr II 3561 1 - 69903 7.9 1.0
f\ f\r\
0.00

2915.46 Cr II 39825 - 741 14 8.3 1.1 0.03
^ f\^ ^ A

191\.1A Cr II 40202 - 74424 33.
A 1
4.3 0.63

Cr II 31 169 - 65384 20. 2.5 0.41

2927.08 Cr II 38563 - 72717 23. 3.0 0.47

2928.15 Cr II 30308 - 64449 25. 3.2 0.50
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Wavelength Spectrum Energy Levels gA gf

A 10«/sec

Log gf

31219 65257
Cr II 36273 - 70399

2930.85 Cr II 29952 — 64063
2932.70 Cr II 31169 — 65257
2933.97 Cr II 31083 — 65157

Pr 11\j L 11 30865 64924
2940.22 Cr II

— 76988
2946.84 Cr II 34813 — 68738
2953.36 Cr II 29952 — 63802
2953.71 Cr II 34631 — 68477

z.y\j I . / J f r II 64067

2966.05 Cr II 31219 —

2971.91 Cr II 30392 — 64031
2976.72 Cr II 30865 — 64449
2979.74 Cr II 30299 — 63849

Ct IIi 11 ^0? 1 9 6^707
2989.19 Cr II 30157 — 63601
3026.65 Cr II 35708 — 68738
3032.93 Cr II 21823 — 54785
3041.74 Cr II 35611 — 68477

3050 14 Cr 11\j L 11 348 1 3 67589
3059.52 Cr II 21825 — 54500
3067.16 Cr II IX'ilA — 54418
3118.65 Cr II 19528 — 51584
3120.37 Cr II 19631 — 51670

J I LL.yjVj r* r IIu 1 II (\'sl 1 0

3124.94 Cr II 19798 — 51789
3128.70 Cr II 19631 — 51584
3132.06 Cr II 20024 — 51943
3136.68 Cr II 19798 — 51670

JIM- / .Z J f r IT 90074 S 1 78QJ I 1 oy
3180.70 Cr II 20513 — 51943
3181.43 Cr II 20520 — 51943
3197.08 Cr II 20520 — 51789
3208.59 Cr II 20513 — 51670

^709 1 8 Pr IIi 11 205 1 8 5 1 670
3217.40 Cr II 20513 — 51584
3234.06 Cr II 34631 — 65543
3295.43 Cr II 33694 — 64031
3307.02 Cr II 33619 — 63849

P r IIO 1 11 1 9f^^ 11 y\yj 1 *-ry 1 \j\J

3328.35 Cr II 19528 — 49565
3336.33 Cr II 19528 — 49493
3339.80 Cr II 19631 — 49565
3342.59 Cr II 19798 — 49706

3347.84 Cr II 19631 49493
3358.50 Cr II 19798 49565
3360.30 Cr n 25034 54785
3361.77 Cr II 25047 54785
3368.05 Cr II 20024 49706

3

1

4 0 0 60V/ • \J\J

9.6 1.2 0.09

11. 1.4 0.15

8.5 1.1 0.04

17. 2.2 - 0.34

78 ^ 6 0 56

17. 2.2 0.35

22. 2.8 0.45

16. 2.1 0.33

16. 2.0 0.31

1 7 7 7 0 ^4

14. 1.9 0.27

66. 8.8 0.94

9.8 1.3 0.12

61. 8.1 0.91

JO. 4 8 0 fiRV7.UO

49. 6.6 0.82

35. 4.8 0.68

5.5 0.75 -0.12

22. 3.1 0.49

44 6 1 0 79
4.6 0.64 -0.19

5.3 0.75 -0.13

32. 4.7 0.67

60. 8.7 0.94

1

1

I .o 0 70

66. 9.7 0.99

16. 2.4 0.37

85. 13. 1.10

20. 2.9 0.46

70 ^ 0 0 47\J.'-r /

35. 5.2 0.72

4.6 0.70 -0.16
32. 4.9 0.69

4.5 0.69 -0.16

75 3 8 0 58

20. 3.1 0.49

11. 1.7 0.24
12. 2.0 0.30
9.2 1.5 0.18

5 8 0 9fi —0 07

3.2 0.54 -0.27

9.6 1.6 0.21

13. 2.2 0.34
12. 2.0 0.29

9 7y . 1 I .o 0 7 1

18. 3.0 0.48

35. 5.9 0.77

14. 2.3 0.37
46. 7.9 0.90
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Wavelength Spectrum Energy Levels gA gf Log gf

A 1/K lO^/sec

J J /o.iH L r n 7 ^ni/iZ jUj4 ^/1 A7A 1 7
1 Z. 7 A AllU.J 1

IIc r II
7 ^ A/l 1ZjU4j /I A7 A O.O 1 7

1 .z
A A7U.U /

3379.83 Cr II 25047 - 54626 21. 3.5 0.55

3382.68 Cr II 19798 - 49352 14. 2.4 0.39

iiy 1 .43 urn 1 OCT g
1 VjZo — 4yUUD 0.7 I.J A 1 Q

U. 1 7

1107 QQi iyL.yy O T Iu r II j4jUU 1 7
1 Z. 7 AZ.U AllU.J 1

urn 7 ^ A/1

1

ZjU4j c /I CAA 1 c
1 J. 7 AZ.O A /I 7U.4Z

3394.30 Cr II 25047 - 54500 12. 2.1 0.31

3402.40 Cr II 25036 - 54418 6.7 1.2 0.07

L r 11
1 QA1 1
1 70 J 1

— /1QAAA 1

A

1 o. 7 fiZ.O A /I ^U.4j

1/ins 7Aj4Uo. / D u r 11 7nn7/i — /1Q1^747J JZ 1

A

JO. A 1O.J A fiAU.OU
1/17 1 7 1j4Z I .Z 1 u r 11 1 Q'\7 8

1 7jZo — /187<A4o / jU 1 8
1 O. 1 7j.Z A ^ 1U.J 1

3422.74 Cr II 19798 - 49006 25. 4.5 0.65

3433.31 Cr II 19631 - 48750 13. 2.3 0.36
1/lQ^ 18i^yj.io u r II 1 Q7Q8

1 y 1 yo — /181QQ40 J 77 1 AJ.

4

A A7U.OZ —A 7 1U.Z 1

1^11 8/1 P IIu r II
7nn7/lZUUZ4 — /I 8/1 Q 14047 1

1 AJ.

4

A A/1U.04 A 7AU.ZU
1 "nS in u r 11

7 1871Z 1 oli — /1Q7AA 1 /I
1 4. 7 fiZ.O A /I /IU.44

3677.68 Cr 11 21823 - 49006 3.2 0.65 -0.19

3677.89 Cr II 21824 - 49006 4.8 0.98 -0.01
17 17i 1 1 Z. 7J u r 11

7 1 87/1Z 1 oZ4 — /i87^n40 / JU A 7o.z 1 1
1 .J A 1 nU. 1 u

4012.47 Cr II 45670 - 70585 44. 11. 1.02

4558.66 Cr II 32854 - 54785 4.2 1.3 0.12
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Wavelength Spectrum Energy Levels

A K

4555.36 Cs I 0 - 21947
4593.18 Cs I 0 - 21766
5663.80 Cs I 1 1178 - 28829
5844.70 Cs I 1 1732 - 28836
6010.33 Cs I 1 1 178 - 2781

1

6034.09 Cs I 1 1732 - 28300
6212.87 Cs 1 1 1732 - 27823
6217.27 Cs I 1 1 732 - 278 1

1

6354.98 Cs I 1 1178 - 2691

1

6586.5 1 Cs I 1 1732 - 2691

1

6723.28 Cs I 1 1 178 - 26048
6973.29 Cs I 1 1732 - 26069
6983.49 Cs I 1 1 732 - 26048
7609.01 Cs I 1 1 178 - 243 17

8015.71 Cs I 14500 - 26971

8079.02 Cs I 14597 - 26971
8521.10 Cs i 0 - 11732
8761.38 Cs I 1 1 178 - 22589
8943.50 Cs 1 0 - 11178

gA gf Log gf

108/sec

1.4 0.42 -0.37

0.65 0.21 -0.69

0.88 0.43 -0.37

0.76 0.39 -0.41

1.9 1.0 0.01

0.38 0.21 -0.68

2.9 1.7 0.23

0.19 0.11 -0.95

0.48 0.29 -0.53

0.60 0.39 -0.41

3.2 2.2 0.34

3.3 2.4 0.39

0.58 0.42 -0.37

0.44 0.39 -0.41

1.5 1.4 0.16

2.0 2.0 0.29

1.3 1.4 0.15

4.3 5.0 0.70
0.48 0.57 -0.24

79



Wavelength Spectrum Energy Levels gA gf Log gf
A K lO^/sec

7074 f,d ^ u 1 0 — 49383 0 17 0 01 n —1 qq
pll I 1 1 7031 1 Z.WJ 5 /y4y 0 51 0 O"? 5 —1 4^>1 .HO

2165.09 Cu I 0 46173 0.26 0.018 -1.74
2178.94 Cu I 0 — 45879 0.31 0.022 -1.66
7181 77 Pll I 0 — 45821 0 7^ 0 01 —1 7Q

7 1 99 58 Pll I 1 1 70^ — 56651 7 4 0 1

7

u. 1 / u. / 0
77 14 58 Pll I 1 1701 56344 0 9^ 0 068 — 1 1 71.1/

2225.70 Cu I 0 44916 0.10 0.0078 -2.11

2227.78 Cu I 13245 — 58119 2.2 0.16 -0.80
77-10 08 Pll IL^ U 1 1 1 70^ — 56030 7 1 0 1

7

u. 1 /
—fi 77

779^ 84 Pll I 1 1 703 - 54784 1 0 0 087 — I OQ1 .yjy

7441 f\A Pll I 0 40944 0 0f^4 0 0057 —7 74

Cu I 0 40114 0.31 0.029 -1.54
2618.37 Cu I 11203 — 49383 4.3 0.44 -0.35
Z. / UU. J / Pll I 1 "^745 — 49383 0 01 0 1

0

u. 1 u —0 Q8U. "0

7874 'M Pll IL^ U. 1 1 1 70"^ — 46598 1 0 ^7 —0 41U.HJ
7887 93 Pll IL^ LL 1 1 1 7031 1 Z-UJ 45879 0 75 0 0-^7U.UJ z — 1 501 .JU
2961.16 Cu I 11203 44963 0.97 0.13 -0.90
2997.36 Cu I 13245 — 46598 0.26 0.036 -1.45
301 0 84 Pn I 1 1 70"? — 44406 0 7 5 — 1 48

3036 10 Pll I 1 3745 — 46173 0 050 — 1 10
30fi3 41 Pll I 1 3745 45879 0 77W> Z.Z, 0 010 —1 S7i * Jz,

3093.99 Cu I 11203 43514 0.070 0.010 -2.00
3194.10 Cu I 13245 — 44544 0.31 0.047 -1.32
3708 73J Z, \JO. Z. D Pll I 1 ^745 — 44406 0 OQ^ 0 014 —1 841 .OH

'>>1A1 54J> Z.*-r / . _J *T Pn IL^ U 1 0 — 30784 4 1 0 f^4 —0 1 0\j. 1 y
3773 9^^ Pn I 0 30535 1.9 0 1 —0 5 1U.J 1

3279.82 Cu I 13245 43726 o!l3 0.020 -1.69
3307.95 Cu I 40909 — 71131 5.1 0.84 -0.08

84 Pll 1^ u 1 1 1 70"^ — 41153 0 1

1

0 018 —1 741 . / H

Pll I 4"? 5 1 4 - 71291 7 4 0 47 —0 "^7
yj. J z

^fi07 0^ Pll I 4^514 71268 7 4 0 48 —0 "17

4022.63 Cu I 30535 55388 0.77 0.19 -0.73

4275.11 Cu I 39019 — 62403 2.6 0.72 -0.14
Pll Iuu 1

"2 0784jU / oH — 52849 0 f.5U.D J 0 70 —0 70

4^i51 17 Pn I 40Q00 - 62403 5 7 1 8 0 77w. z /

5105 54J 1 \jJ .JH Pn 1 1 1 70"? 3U/o4 0 05 1 0 070 —1 70

5153.24 Cu I 30535 49935 4.7 1.9 0.27

5218.20 Cu I 30784 — 49942 5.8 2.4 0.38
5770 07Z. Z. V/. V/ / Pll IVw* Ll 1 30784 — 49935 0 95 0 40 -0 40

57Q7 57 Pll I 41 S 1 4 — 62403 1 7J . z. 1 4 0 1

1

S7nn 74 Pll I 1 174S 30784 0 OOf^Q —7 lf>z.. 1

0

J / OZ.. 1 J Pll I 1 174S 30535 0 0S4 0 077 — 1 S7

7933.13 Cu I 30535 43137 1.3 1.2 0.09

8092.63 Cu I 30784 43137 2.6 2.6 0.41
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Wavelength Spectrum Energy Levels gA gf Log gf
A
rl. JV lu /sec

Cu II ZlyZy — / 1 ^20 7.9 (\ An0.47 A O '3—0.33
r\ o c OA2035.84 Cu II 23998 — 73102 3.5 0.22 -0.66

2037.12 Cu II 22847 - 71920 4.6 0.29 -0.54

2043.79 Cu II 21929 - 70842 9.0 0.57 -0.25

21 12.09 Cu II 26265 — 73596 3.6
A O /I0.24 —0.61

1 1 T c no2 1 3 j.yo Cu II 2 1 y2y — 6o /3

1

1 A
14. o.y3 A AT—0.03

2 1 y2.2D Cu II 22o4 / — 6o44o A £i4.6 0.33 J\ AO—0.4o
2247.00 Cu II 21929 - 66419 9.1 0.69 -0.16
2369.89 Cu II 26265 - 68448 5.0 0.42 -0.37
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

riTr IIuy II
AU — 111873 3 3 oZ V/— / n 017 — 1 AA

1 .44
"J 1 /I 1 ITJ 1 4 1 . 1 Z Uy II

AU 1 1 87^— 3 1 oZo 0 87 0 1 7U. 1 Z —A Q7

3184.77 Dy II 828 - 32218 U.4D O 07 1U.U / 1 1 . 1 J

3193.31 Dy II 0 - 31307 0.60 0.092 -1.04
j.Uo Uy II

878 1 1 B7A— 3 1 oZo 0.51 0.080 -1.10

•J T OA AO Uy II
80 8 1 1 1 A7— 3 1 3 U / 1 f\

1 .o 0 7Au.zo —A 58U.JO
1 1 I Q 8 CJ J 1 y.o(S r\tT IIUy II

Au 1 A 1 1 1— 3 U 1 1 3 1 1 n 77u.zz U.OO
3341.87 Dy 11 4341 - 34256 1 7

1 .z 0 1 Q A 7 1U. / 1

3388.87 Dy II 4756 - 34256 2.7 0.46 -0.34
J 1 '\

Q

Hit I 1Uy II oZo in7873UZo/ 5.4 0.93 -0.03

1 1 QA 1 7J J7D. 1 /
rnr IIuy II

AU 7Q/1 17Z743 /
1 <
1 . J 0 7A —0 58vj. Jo

j4U 1 . 1 y riir IIuy II
AU — 7Q1 1

A

Z7J JO 1 0 0 0 1U. U 1

3413.78 Dy II 828 - 301 13 1 . o 0 17 —0 50U. JU
3414.83 Dy II 4341 - 33617 2.0 0.34 -0.46
j^j^. J 1

r\i.T 1

1

uy II
Au — 7Q 1 AQ 2.0 0.35 -0.46

Htt IIuy II
878oZo 7Q7AQZ 7 / (37 1 7 0 10 —O 51U.J J

1/1/1 ^ ^8 r\T7 IIUy II
AU 7QA 1 /I

J? . o 0 ^>8U.OO —0 1 7U. 1 /

3460.97 Dy II 0 - 28885 4 4 0 7Qyj . 1 y —0 1 0U. 1 u
3463.88 Dy II 4756 - 33617 0.75 0.13 -0.87
lAQA AQinynAy P\tt I IDy II

07 8oZo 7 Q/1 1— Zy43

/

5.2 0.94 -0.02

J jUd.o 1
PItt IIUy II

OT 8oZo 7 Q1 1 ^— Zy336 1 .J 0 78U.ZO —0 5^^U. J o
-J c -J AO Uy II

/1 1 /I 1434 1
1 7 7 1 n— 3 Z / 1

U

1 'K
1 D .

7 A 0 1Qyj.jy

3524.61 Dy II 4341 - 32705 0 4Q 0 OQ

1

— 1 04
1 .U4

3531.70 Dy II 0 - 28307 19. 3.5 0.55
Hit IIuy II

87 8oZo 7 Q 1 no— Z 7 1 \jy 4.8 0.89 -0.05

P\tt 11Uy 11
AU 787 <7ZoZjZ ^ 7 0 70\J< 1 yJ

—0 1 5yJ- 1 J
KAf. 8/1 Uy 11

80 8oZo 7 Qn 1 Azyui4 1
1 .J 0 78 —0 55yJ. J J

3563.14 Dy II 828 - 28885 7 7 0 41 —0 17yJ. J 1

3576.25 Dy II 4756 - 32710 13. 2.5 0.41

J J /o.oy Htt IIUy II
/I 7 ^ A4 / JO — i77n^jZ /Uj 5.0 0.95 -0.02

left's n8J J o J .Uo Hit IIUy II
AU — 778BAZ / OOD Z..VJ 0 4Q —0 1

1

J J OO. 1 1 Uy II
/I 1/1 1434 1

17 7 183 ZZ 1 o 1 4 0'78 —0 55

3617.24 Dy II 4341 - 31979 0 "^1
W. J J 0 0^4 -1 1 9

3637.27 Dy II 4341 - 31826 0.84 0.17 -0.78

j64U.z4 T~\l T IIUy II
Al4 / JO 177 1 8— 3ZZ 1 o 2.9 0.58 -0.23

ic^Ai eoj64j.o5' Uy 11
AU 77/1 1 <;— Z/43j 0 98\J.ZO 0 05SU. UJ J — 1 761 . z. o

1 ^ /I ^ /IIj64j.4 1 Dy 11
8 0 8oZo 7 87 ^7 9 6 1 91 . y 0 78

3672.31 Dy II 4756 - 31979 0 48 —0 37

3673.15 Dy II 0 - 27217 0.25 0.050 -1.30
ICQ A 8 1 Dy II

80 8oZo 7 7 8 e A— Z / oo6 3.5 0.72 -0.14

"J^A"? A'^ Dy II
/1 1 /I 1434 1

1 1 in7— 3 1 3U

/

U.DJ 0 1

1

—0 87\J. o /

A /I

o

Dy II
A1 A 1434

1

11181— 3 1 1 o3 1 1J . 1
0 6SV/. UJ —0 1 8

3753.50 Dy II 0 - 26634 \j. / J 0 1 6 —0 80

3757.37 Dy 11 828 - 27435 3.2 0.67 -0.18

3 /oo.4d Dy II olo 777 1 7— Z /Z 1 / 1.0 0.23 -0.65

^ o Dy II 434 1
1 ni QQ ^ 7J . / 0 87 -0 09\j. yj y

"2 O ^ "I r\'2 r^TT 11Dy II
A1 A \434 1

1 A7 87— 3UZo/ 1 8 0 40\J.'-T\J —0 40

J OU 7. O / uy 11 4141 — 30175 1 7 0 78 —0 56

3872.13 Dy 11 0 - 25818 3.1 0.69 -0.16

3874.00 Dy II 828 - 26634 0.65 0.15 -0.84
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Wavelength Spectrum Energy Levels

A K

3879.10 Dv 11 4341 301 13

3898.54 Dy II 4756 - 30399
3914.86 Dy II 4341 — 29878
3915.58 Dy II 4756 — 30287
3931.55 Dy II 4341 — 29769

3932.97 Dv II 4756 30175
3942.52 Dy II 4756 - 30113
3944.70 Dy II 0 — 25343
3968.42 Dy II 0 — 25192
3979.47 Dy II 4756 — 29878

3983 67 Dv 111^ J 11 4341 29437
3996.70 Dy II 4756 - 29769
4000.48 Dy II 828 — 25818
4036.34 Dy II 4341 — 29109
4050.58 Dy 11 4756 — 29437

4073. 15 Dv II 4341 28885
4077.98 Dy 11 828 - 25343
4103.34 Dy II 828 — 25192
4105.05 Dy II 4756 — 29109
41 1 1.34 Dy II 0 — 24316

4143.10 Dv II 4756 28885
4206.54 Dy II 0 - 23766
4256.33 Dy II 828 — 24316
4308.67 Dy II 0 — 23203
4328.90 Dy II 4341 — 27435

4358.46 Dv II 828 23766
4374.24 Dy II 0 - 22855
4449.71 Dy II 0 — 22467
4468.17 Dy II 828 — 23203
4620.03 Dy 11 828 — 22467

4664 68 Dv II 4341 25773
4760.02 Dy II 4341 - 25343
4957.36 Dy II 0 20166
5169.67 Dy II 828 20166
5399.94 Dy II 4341 22855

5515.40 Dy II 4341 22467

gf Log gf

108/sec

0.69 0.16 -0.81

9.4 2.2 0.33

0.72 0. 17 -0.78

0.81 0.19 -0.73

2.7 0.63 -0.20

0.54 0.12 -0.91

0.77 0. 18 -0.74

3.9 0.91 -0.04

4.9 1.1 0.06

0.37 0.087 -1.06

1 .9
C\ AC
0.45 -0.34

2.

1

0.50 -0.30

3.5 0.83 -0.08

0.46 0.1

1

-0.95

1.9 0.48 -0.32

2.6 0.64 -0. 19

2.8 0.7

1

-0. 15

1.5 0.37 -0.43

0.22 0.056 -1.25

0.43 0.1

1

-0.96

1.3 0.34 -0.47

0.094 0.025 -1.60
0. 1

3

0.036 -1.44

0.23 0.065 -1.19
0.091 0.026 -1.59

0.052 0.01

5

-1 .83

0.066 0.01

9

-1.73
C\ \ A
0. 14 0.041 -1.39

0.057 0.017 -1.77

0.026 0.0084 -2.08

0.055 0.01

8

-1.75

0.028 0.0094 -2.03

0.080 0.030 -1.53

0.020 0.0078 -2.1

1

0.0093 0.0041 -2.39

0.0085 0.0039 -2.41
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Wavelength Spectrum Energy Levels

A K

2358.51 Er II 0 - 42387
2383.28 Er II 440 - 42387
2446.39 Er II 0 -40864
2478.32 Er II 440 - 40778
2802.53 Er II 0 - 35672

2837.12 Er II 7150 - 42386
2858.57 Er II 0 - 34972
2929.72 Er II 440 - 34563
2944.06 Er II 440 - 34397
2965.21 Er II 7150 - 40864

3019.76 Er II 0 - 33106
3064.84 Er II 0 - 32619
3073.34 Er II 0 - 32528
3084.03 Er II 0 - 32416
3106.79 Er II 440 - 32619

31 15.52 Er II 440 - 32528
31 16.94 Er II 0 - 32074
3121.90 Er II 0 - 32023
3132.03 Er II 0 - 31919
3141.13 Er II 440 - 32267

3160.34 Er II 440 - 32074
3183.42 Er II 440 - 31844
3264.79 Er II 0 - 30621
3277.70 Er II 0 - 30500
3312.42 Er II 440 - 30621

3318.78 Er II 0 - 30123
3346.04 Er II 440 - 30318
3348.14 Er II 0 - 29859
3350.27 Er II 5133 - 34972
3368.07 Er II 440 - 30123

3372.76 Er II 0 - 29641
3374.16 Er II 0 - 29628
3385.08 Er II 440 - 29973
3389.74 Er II 0 - 29492
3396.84 Er II 5133 - 34563

3398.28 Er II 440 - 29859
3425.08 Er II 440 — 29628
3433.12 Er II 0 - 29120
3441.15 Er II 440 - 29492
3448.07 Er II 5404 - 34397

3469.74 Er 11 0 - 28812
3485.82 Er II 440 - 29120
3499.11 Er II 440 - 29011
3505.07 Er II 7150 - 35672
3573.85 Er II 5133 - 33106

3580.49 Er II 440 - 28361
3616.58 Er II 0 - 27643
3633.56 Er II 0 - 27514
3637.16 Er II 5133 - 32619
3646.79 Er II 7150 - 34563

gf Log gf

IQS/sec

1.8 0.15 -0.83

1.8 0.15 -0.81

3.9 0.35 -0.45

1.2 0.11 -0.96

1.8 0.21 -0.68

3.2 0.39 -0.41

0.80 0.098 -1.01

0.61 0.078 -1.11

0.58 0.076 -1.12

2.2 0.29 -0.54

0.42 0.057 -1.24

0.22 0.031 -1.51

2.2 0.31 -0.51

2.1 0.30 -0.52

0.82 0.12 -0.92

0.47 0.069 -1.16

0.48 0.070 -1.15

0.48 0.070 -1.16

0.40 0.059 -1.23

1.4 0.20 -0.69

0.62 0.093 -1.03

1.2 0.19 -0.73

5.8 0.93 -0.03

0.20 0.031 -1.50

5.0 0.82 -0.09

0.18 0.029 -1.53

2.7 0.46 -0.34

0.33 0.056 -1.25

2.7 0.45 -0.35

2.8 0.48 -0.32

13. 2.2 0.35

1.7 0.28 -0.55

3.3 0.56 -0.25

0.74 0.13 -0.89

2.0 0.34 -0.47

0.36 0.062 -1.21

0.46 0.081 -1.09

0.40 0.071 -1.15

1.3 0.23 -0.64

1.1 0.20 -0.71

0.37 0.067 -1.17

1.5 0.27 -0.57

9.9 1.8 0.26

2.6 0.48 -0.32

0.69 0.13 -0.88

1.3 0.25 -0.60

3.2 0.63 -0.20

1.0 0.20 -0.69

1.0 0.21 -0.68

0.46 0.091 -1.04
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Wavelength Spectrum Energy Levels

A K

3652.00 Er II
T 1 OC — 34563

Er II
T 1 C A 1 A1 OT— 343y/

3675.18 Er II 7195 - 34397
3684.27 Er II 5133 - 32267
36yZ.64 XT' T-iEr II

A Ar\44U OT C 1 /I— 2 / J 14

3 / JU. /6 Er II J 133 -J 0 AT A

3 /Z 1 .4

J

Er II
C A A/Ij4U4 1 0 0 ^T

3734.59 Er II 0 - 26769
3742.65 Er II 5133 - 31844
ino 1 Ai
3 /oI.U3 Er II

C A(\Aj4U4 1 i Q A A— 31844

lOOT OA
3 /o /.yu Er II

AU '^Hl QO— Z63yz
'2'70'7 AT3 /y / .0

1

Er II
A Af\44U — Zb/oy

3830.53 Er II 0 - 26099
3851.60 Er II 7150 - 33106
'3 O C O "2 0 Er II

n 1 oc — 33 1U6

0 OOO OT3ooZ.o / Er II
n 1 CA
/ 1 jU 1 o oo/:— 3Zoy6

Er II
A AC\44U o /:Aoo— z6uyy

3912.43 Er II 0 - 25552
3932.28 Er II 7195 - 32619
A AAO 1 /C4UUy. 16 Er II

A — Z4yio

4U4o.3 J Er II
n 1 CA
/ 1 jU 1 1 Q A A— 3 1 o44

A AO 1 O 14l)o 1 ./

1

Er II
A AC\44U O /I OO— Z4y36

4104.00 Er II 5133 - 29492
4234.76 Er II 5404 - 29011
43U J .o 1 II 44U — Z36ol

A1f\1 0 143U3.0 1 Er II J 133 O O 1 1— Zo361
4500.75 Er II 0 - 22212
4878.33 Er II 7150 - 27643

gf Log gf

108/sec

3.3 A CIU.6 /
A 1 T^J. 1 /

1 13.

1

A ^OU.6Z A 0 1—U.Z 1

A < 1U.J 1
A 1 AU. 1 u —A QQyf.yy

1.4 0.28 -0.56

7.4 1.5 0.18

n 1

1

U. 1 1 U.U/4 — 1 .0 J

U.JO u.u / o — 1 1 1— 1 . 1 Z
n "7

1

U.Z 1
n A/1 1

1 .JO

2.9 0.61 -0.22

1.3 0.28 -0.55

A 1Q A AQ ^U.Uo J 1 AT
1 .U /

U.44 A AQ^ 1 AT
1 .UZ

0 1Z.J A ^7U.jZ A OQ

1.5 0.33 -0.48

2.6 0.57 -0.24

J.U 1 1
1 .

1

A AAU.UO
1 13.

1

A T 1U. / 1
A 1 ^

A ATAU.U/U A A 1 ^U.U 1 0 1 TQ
I . / y

3.1 0.71 -0.15

0.12 0.029 -1.53

A C/;U.OD ATIU.Z 1

U.Z J A AAOU.UOZ I .Z 1

n 1

A

U. 1 U A A')AU.UZO 1 .jy

0.20 0.054 -1.26

0.11 0.030 -1.52

U. 1 / U.U^o —1 17— 1 .JZ
A A/IAU.U40 A A 1 /IU.U14 1 Qt^

1 .oO

0.043 0.015 -1.81
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Wavelength Spectrum Energy Levels
A K

2709.99 Eu 1 0 - 36890
2723.96 Eu 1 0 36700
2731.37 Eu I 0 36601
2732.61 Eu I 0 _ 36584
2735.25 Eu ! 0 36549

2743.28 Eu 1 0 - 36442
2745.61 Eu 1 0 3641

1

2747.83 Eu I 0 36381
2878.87 Eu I 0 34726
2892.54 Eu 1 0 34562

2893.03 Eu I 0 — 34556
2908.99 Eu 1 0 34366
2958.91 Eu 1 0 33786
3058.98 Eu 1 0 32681
3 106.18 Eu 1 0 32 185

3111 .43 Eu I 0 - 32130
3185.54 Eu I 0 31383
3210.57 Eu ! 0 3 1 138
3212.81 Eu 1 0 31116
3213.75 Eu I 0 31 107

3235.13 Eu I 0 - 30902
3241.40 Eu 1 0 30842
3246.03 Eu 1 0 30798
3247.55 Eu I 0 _ 30784
3322.26 Eu I 0 _ 30091

3334.33 Eu I 0 - 29982
3350.40 Eu I 0 29839
3457.05 Eu 1 0 28918
3467.88 Eu 1 0 28828
3589.27 Eu I 0 27853

3719.16 Eu I 14564 - 41444
3732.20 Eu I 14068 40854
3774.10 Eu I 16612 43 101

381 1.33 Eu I 14068 40298
3865.57 Eu I 15582 41444

3872.72 Eu 1 15582 - 41396
3884.75 Eu 1 14564 40298
3900.51 Eu I 1 3222 38852
3917.29 Eu I 13049 38569
3918.52 Eu I 13779 _ 39291

3949.60 Eu I 13049 - 38361
3955.75 Eu I 15582 40854
3963.61 Eu I 15952 41 175
3967.18 Eu I 1 4068 39268
3978.42 Eu I 13457 38586

3986 60 Eu I 1 3457 38534
4078.24 Eu I 13779 38292
4106.88 Eu I 12924 37266
4127.28 Eu I 16080 40302
4137.07 Eu I 16080 40245

gA gf Loggf
108/sec

6 8 V/. / J —n 1 X

2.5 0 "^Ru. —

o

^J. J J
I 7 (\ 7 1

1.4 0.16 -0.81

2.8 0.31 -0.51

n "77u.z / ^J. JO
1 %
1 . J n 1 "sU. 1 J U.oZ

U.JU U. JZ
2.2 0.27 -0.57
4.2 0.52 -0.28

n "^7
U. J /

—n /I/I

n /inU.4U
0 S 1 n nA7 — 1 171.1/

1.6 0.22 -0.66
3.7 0.53 -0.28

1 1

.

1 .o n 1

Q

U. 1 7
n ^7 U.UJ /

— 1 7/1
1 .Z4

X Q U.DU n 77U.ZZ
9.6 1.5 0.17
3.8 0.60 -0.23

n A 1U.'t 1 u.uoJ — I 1 Q

U. 1 J —n 8QU.07
U.UD'+ — 1 1 Q

0.89 0.14 -0.85

0.61 0.10 -1.00

D.D 1 1
I . I U.U'f

n 7AU. / O \).\ J —A SQU.o"
U.UoZ — I HQ

0.45 0.080 -1.09

0.31 0.060 -1.22

O.J 1 A U. 1 J

U.DU —n 77U.ZZ
1 1
1 1

.

7 XL.J U.J J

14. 3.0 0.48

31. 7.0 0.84

7 7 1 7
1 . /

n 7/tu. z^-

1 o. U.OZ
S 7J. 1

1 X1 .J U. 1 1

17. 4.0 0.60

3.7 0.86 -0.06

J . J n 78U. / o —A I 1

A 7O. / 1 .D u. zu
1 7 n 87u. o /

—^l AAu.uo

3.2 0.76 -0.12

3.6 0.85 -0.07

J. 1
n IX —A I XU. i J

Z.J U.O J —A TAU.ZU
7 ^Z.J U.04

I.J I Q A 7 8U.Zo

3.7 0.95 -0.02
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

4157.72 Eu I 13049 37094
4182.22 Eu I 1 3222 - 37126
4244.74 Eu 1 13049 36601
4298.73 Eu 1 13779 37035
4329.36 Eu I 13457 36549

4329.97 Eu I 13779 36867
4331.18 Eu 1 12924 - 36006
4337.68 Eu I 13457 36504
4387.88 Eu 1 13222 36006
4535.59 Eu I 15952 37994

4594.03 Eu I 0 21761
4602.63 Eu I 16080 - 37800
4627.22 Eu I 0 21605
4661.88 Eu I 0 2 1445
4713.59 Eu I 15680 36890

4740.50 Eu 1 13457 34546
4792.59 Eu I 13457 - 34317
4829.30 Eu I 15680 36381
4830.33 Eu 1 17341 38037
4840.47 Eu I 17341 37994

4849.64 Eu I 15952 36567
4867.62 Eu 1 13779 - 34317
4884.05 Eu I 1 6080 36549
4894.68 Eu I 16080 36504
4900.86 Eu I 14068 — 34467

4907.18 Eu I 14068 34440
491 1.40 Eu I 14068 - 34423
4953.52 Eu I 15891 36073
4960.2 I Eu I 15891 36045
4962.55 Eu I 15952 36098

4975.76 Eu I 17945 38037
5013.17 Eu I 14564 - 34506
5022.91 Eu I 14564 34467
5029.54 Eu I 14564 34440
5033.55 Eu I 15952 35813

5067.95 Eu I 1 3222 32948
5092.69 Eu I 16612 - 36242
5096.44 Eu I 19447 — 39063
51 14.37 Eu 1 13049 — 32596
5124.77 Eu 1 15891 — 35398

5129.10 Eu I 13457 32948
5130.08 Eu 1 15891 - 35378
5133.52 Eu I 12924 — 32398
5160.07 Eu I 1 3222 — 32596
5166.70 Eu I 13049 32398

5193.74 Eu I 17341 36589
5199.85 Eu I 17341 36567
5200.96 Eu I 15952 35174
5206.44 Eu 1 16612 35813
5215.10 Eu I 13779 32948

1.2 0.32 -0.50
4.3 1.1 0.06

1.6 0.44 -0.36

6.2 1.7 0.24

3.3 0.92 -0.04

3.0 0.84 -0.08

1.2 0.33 -0.48

3.2 0.91 -0.04

2.8 0.82 -0.08

2.6 0.80 -0.10

6.7 2.1 0.33

1.2 0.37 -0.43

5.6 1.8 0.25

4.6 1.5 0.17

1.3 0.44 -0.36

0.61 0.21 -0.69

0.97 0.33 -0.48

1.5 0.51 -0.29

3.7 1.3 0.1

1

2.3 0.81 -0.09

2.5 0.87 -0.06

2.3 0.81 -0.09
1.5 0.55 -0.26

3.7 1.3 0.12

1-4 0.50 -0.31

3.4 1.2 0.09
4.1 1.5 0.17
1.9 0.70 -0.15

1.9 0.70 -0.15

1.9 0.71 -0.15

2.9 1.1 0.03

4.3 1.6 0.21

3.9 1.5 0.17

2.4 0.93 -0.03

3.1 1.2 0.07

1.2 0.45 -0.35

2.9 1.1 0.06
7.8 3.1 0.48

2.3 0.91 -0.04

2.8 1.1 0.04

2.6 1.0 0.01

2.8 1.1 0.04
2.8 1.1 0.05

3.8 1.5 0.19
2.8 1.1 0.05

2.7 l.I 0.03

8.6 3.5 0.54
3.1 1.3 0.10
4.3 1.7 0.24

12. 4.9 0.69
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

5223.49 Eu I 13457 - 32596 4.3 1.8 0.25
5239.24 Eu I 13049 32130 1.5 0.63 -0.20
5266.40 Eu I 13779 32762 3.0 1.2 0.09
5271.96 Eu I 15582 _ 34545 9.8 4.1 0.61

5272.48 Eu I 13457 — 32418 1.5 0.61 -0.22

5282.82 Eu I 15582 - 34506 3.7 1.6 0.20
5287.25 Eu 1 13222 32130 0.67 0.28 -0.55

5289.25 Eu I 17707 36608 2.7 1.1 0.06
5291.26 Eu I 19273 — 38167 8.4 3.5 0.55
5293.68 Eu I 15582 34467 1.5 0.62 -0.20

5294.64 Eu I 17707 - 36589 5.4 2.3 0.36
5303.85 Eu I 16612 35461 3.0 1.2 0.10
5350.41 Eu I 17945 36630 1.4 0.59 -0.23

5351.69 Eu I 15421 — 34102 1.7 0.73 -0.14
5352.84 Eu I 17945 36622 1.7 0.74 -0.13

5355.10 Eu I 16612 - 35280 2.8 1.2 0.09

5357.61 Eu I 13457 321 17 7.0 3.0 0.48

5360.83 Eu I 15138 33786 1.2 0.53 -0.27

5361.61 Eu I 16080 34726 3.2 1.4 0.14
5376.94 Eu I 16612 35205 3.2 1.4 0.15

5392.94 Eu I 15249 - 33786 2.5 1.1 0.04
5402.77 Eu I 13222 31726 5.2 2.3 0.36
5405.33 Eu I 16612 35107 1.4 0.60 -0.22

541 1.86 Eu I 17341 35813 1.7 0.73 -0.14
5421.07 Eu I 16612 35053 1.6 0.69 -0.16

5426.94 Eu I 15680 - 34102 2.1 0.91 -0.04

5443.56 Eu I 15421 33786 0.79 0.35 -0.46
5451.51 Eu I 13779 321 17 4.9 2.2 0.34

5452.94 Eu I 13049 31383 2.7 1.2 0.08

5457.62 Eu I 19273 37591 2.3 1.0 0.01

5472.32 Eu I 13457 - 31726 1.1 0.48 -0.32

5488.65 Eu I 12924 31 138 1.2 0.54 -0.26

5495.20 Eu I 12924 31116 0.45 0.20 -0.69

5500.83 Eu I 15952 34126 0.35 0.16 -0.80

5510.52 Eu I 14068 32210 1.6 0.74 -0.13

5526.63 Eu I 13049 — 31138 0.30 0.14 -0.86

5533.25 Eu I 13049 31116 0.30 0.14 -0.86

5542.54 Eu I 17341 35378 1.0 0.46 -0.33

5547.44 Eu I 12924 30945 1.9 0.86 -0.06

5570.33 Eu I 13779 31726 1.8 0.84 -0.08

5577.14 Eu I 13457 - 31383 2.1 0.99 -0.00

5579.63 Eu I 14564 32481 1.1 0.52 -0.28

5580.03 Eu I 13222 31 138 1.2 0.57 -0.24

5586.24 Eu I 13049 30945 0.87 0.41 -0.39

5586.83 Eu I 13222 31116 0.76 0.36 -0.45

5592.25 Eu I 12924 30801 0.17 0.078 -1.11

5599.80 Eu I 13049 30902 0.17 0.081 -1.09

5605.86 Eu I 17341 35174 0.58 0.27 -0.57

5618.81 Eu I 13222 31014 0.37 0.18 -0.75

5622.44 Eu I 14068 31849 0.75 0.36 -0.45
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Wavelength Spectrum Energy Levels gA gf Log gf
A K 1 OS/son

3o3z. j4 hu I 1 3U4y - 30798 A TA
U. /U A "J IU.33 n A 0—U.4o

z a A Z OA5645. oU Eu I u 17707 A ACA A AO A 1 /CO—1.62

5651.11 Eu I 17707 35398 0.52 0.25 -0.61

5673.85 Eu I 13222 _ 30842 0.57 0.28 -0.56
c o 1 injOol.lU Eu I

1 "3 000 30819 A O/CU.26 A I 0
U. 12 —u.y 1

jDo4.z4 Eu I 1 ^44 /
- 37035 1 c

1.5 A TOU. /2 —U. 14
573U.87 Eu I

\ "J A CT
1 345 / 30902 A COU.57 A 0 0O.Zy f\ c /I—U.54

5739.00 Eu I 19447 36867 3.2 1.6 0.19

5765.20 Eu I 0 17341 0.072 0.036 -1.44
c T o o o
5 /o3.65'

TT"-! 1 TEu I
1 A Z£i A14564 31849 0 12.3 1 01.2 A ATU.U /

5 /yz. /z Eu I 1763 1
- 36890 A OA A /I AU.4U r\ -3 Q—U.3 7

COHA T?5oUU.z / Eu I 1 3 / /y 31014 A A 1U.6

1

AllU.3 1 —U.5 1

5830.98 Eu I 13779 30924 6.0 3.1 0.49

5845.77 Eu 1 19447 36549 1.3 0.68 -0.17

5o6U.y / hjU I
t OA An 36504 1 11.3 A ^0U.60 TV 1 -7—U. 1 /

^ Ann5o64. / / Eu I 1 7364 - 36411 ATI
U. / 1

A nU.3 /
n A A—U.44

CQQC -J 1 Eu I
1 Q</f /I
1 7544 36502 A 110. / J A 1 CU.3o

r\ ^0—U.42
5902.97 Eu I 19764 36700 1.4 0.73 -0.14
5909.94 Eu I 15680 32596 0.20 0.10 -0.99

5915.74 Eu I
1 c c 0 015582 32481 1 0

1.2
A ^ 00.62 A 0 1—0.21

coo con Eu I
1 OT 1 0
1 y / 1

2

- 36584 AU.6U A 1 0U.32 n cA—U.5U
5yz6.5z Eu I

1 /CAOAI6U0U 32948 f\ ACiOAy A OiC0.26 (\ cn—U.57
5942.72 Eu I 19462 36285 2.1 1.1 0.04
5953.49 Eu I 19794 36586 1.4 0.73 -0.14
C OC /I o o5y54.zo Eu 1 36584 1 c1.5 A 0 1U.o 1 —U.U7

5^63. /6 Eu I
1 C /I 0 1
1 542

1

- 32185 1 11.3 A TA
U. /U f\ 1 c—U. 15

5>'o/. JU Eu I 1 345 / 3021

1

A A4.U 0 02.2 U.33

5968.43 Eu I 19631 36381 0.72 0.38 -0.42

5971.69 Eu I 19544 36285 1.4 0.75 -0.13
C QTO ^7 Cjy 1 Z. ID Eu I 1 56oU 32418 0 ^2.6 1 A

1 .4 U. 14

c Qon /IT Eu I 1 7364 - 36081 AU.66 U.3 5 0 A C—U.45
570 J. 1

4

Eu I
1 < /1 0 1
1 542

1

32130 A 1 QU.37 A 0 1U.21 —U.60
5983.78 Eu I 19364 36072 1.2 0.64 -0.20
5992.83 Eu I 16080 32762 4.2 2.2 0.35

6UU4.36 Eu I
1 c 1 1

0

15 1 3o 31788 A "70
y). /y A /I '3

U.43 f\ "3

—u.3 /

6UU5.6

1

Eu I
1 C/C 0A
1 56oU - 32327 A 0

I). 23 A 1 0
U. 12 f\ OA—u.yu

6U1Z.ZU Eu I
1 c c 00155o2 32210 A 00O.oy n AOU.4o f\ -3 0—U.32

6012.56 Eu I 15249 31876 1.4 0.77 -0.11

6015.58 Eu I 19462 36081 2.7 1.4 0.16
A 1 O 1 C6Ulo. 15 Eu I 0 _ 16612 A f\n AU.U /4 A A /I AU.U4U 1 An—1.4U

AO '} 1 C6Uz J. 1

5

Eu I
1 C 1 '3 015136 - 31736 U. /o A /I '3

U.43 —U.3 /

C AO O AA Eu I
1 C /f 0 1
1 542

1

32003 0 12.3 1.3 A 1 A
U. 1 U

6044.66 Eu I 15249 31788 0.80 0.44 -0.36

6057.36 Eu I 15680 32185 2.0 1.1 0.04

6075.58 Eu I 15421 31876 1 0
1 .2

A ^ 00.68 A 1 ^—0. 17

6077.38 Eu I
1 C/C OA
1 56ol) _ 32130 n A AU.44 A 0 y1U.24 —U.61

6Uoi.o4 Eu I 1 3 / /7 30211 0 12.

1

1 1
1 .

1

A A/CU.U6
Aoo i c Eu I

1 '3 0 0 0 29613 1 . /
A QlU.7 /

A A 1—U.Ul
6108.15 Eu I 19364 35732 2.4 1.4 0.14

6118.78 Eu I 16080 32418 1.9 1.1 0.03
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Wavelength Spectrum Energy Levels
A K

6124.67 Eu I 15680 - 32003
6178.76 Eu I 19273 - 35453
D 1 OO. 1 J U^n TCjU 1 1 j4j /

7 OA 1 1

0 1 yj.y) 1 till 1
1 IH/I Q 7Q 1 8AZyioo

OLKJ 1 .DU EjU 1
1 An8n — 17 18*;jZ 1 o J

6230.51 Eu I 15680 - 31726
6233.73 Eu I 16080 - 321 17

'\C\ Al CjU 1
1 ')Q')/l
1 zyz4 780 1 8Zoy I o

OZDZ.Z J tiU 1 1 jZZZ 7 Q 1 8AZy I oD
O/OO. 73 Eu I U 1 ^ Q ^ 7

6285.95 Eu I 12924 - 28828
6291.34 Eu I 0 - 15891
olyy. 1

1

Eu I i5\)^y 7 O O 1 O— Zoy 1

0

1 3. /o Eu I ij//y 7 1 1

DJ 1 O.JO Eu I
1 Q/; 1 1
1 yb3 1

1 C /f CI

6335.82 Eu I 13049 - 28828
6350.04 Eu I 12924 - 28667
(."izc on Eu I

1 1 /I <7
J j4j /

7 Q 1 Q A

hjU I
1 17')')
1 5LLL 7 8018Zo 7 1 O

0 J oZ. / J CjU I
1 <; 1 1

8

1 J 1 3o in8r> 1

6383.86 Eu I 15138 - 30798
6400.93 Eu I 13049 - 28667
D4UD. 1 1 tjU 1

1 1777 7 8 878ZooZo
f^A 1 n o/i U^T 1 IijU 1

1 7Q7/1
1 Ly L'^ — 7 8 <7nZojZU

(^A 1 1 T>0'+ 1 1 . jZ ILU 1
1 <7/lQ
J jZ47 JUo4Z

6428.29 Eu I 15249 - 30801
6439.93 Eu I 15421 - 30945

Eu I 1 34Z 1
ir>on7

d4 /U. /U Eu I
1 A (\C O
J 4Udo 7 Q C 1 O— Zyj

I

o

d4o J.UZ Eu I 1 j4Z I
1 no /1

7

— iUo4Z

6501.55 Eu I 15421 - 30798
6519.59 Eu I 15680 - 31014
DjZZ. /Z Eu I

1 ^OQ 1
1 joy 1 — 3 J Z J /

Dj47. 1 Z Eu I 1 jVjZ 117 173 1 Z 1 /

DJO /.O / Eu I 1 JOoU 1 non7— 3uyuz

6593.79 Eu I 15680 - 30842
6603.55 Eu I 15680 - 30819
OOO J.Z 1 Eu I 1 4jo4 7 O C 1 8— Zyj

I

o

boy J. 70 Eu I
1 ^n8A
J oUoU 1 1 A 1 /I— 3 1 U 1

4

O /U 1 .Uo Eu I
1 Q/f /I 7
1 ^44 /

1/11 /iA— 343DO

6710.45 Eu I 21761 - 36659
6744.88 Eu I 16080 - 30902
D / oZ.j4 Eu I

1 Anon
1 oUoU 1 no 1 o— 3Uo

1

y

O / o /.4o Eu I
1 ^ C Q 1
1 JO"? 1

1 n^ 1 o

DoUZ. /

Z

Eu I
1 A (\C Q
I 4Udo 7 07/^ /I— Zo/o4

DO 1 D.Uo Eu I
1 ^QC7
J jyjz 1 AA 1 Q— 30b I

y

6834.30 Eu I 21445 - 36073
6840.93 Eu I 21605 - 36219
6844.83 Eu I 16612 - 31217
6847.04 Eu I 21445 - 36045

gf Log gf

108/sec

n 0^;U.oo A /I OU.4o —D.32
A n4.U Z.3 0.36
1 o
1 .y 1 .

1

A AT0.03

0.88 0.51 -0.29
0.23 0.13 -0.88

n 7nU.ZU A 1 7
U. 1 Z A AT

1 A
1 .4 n 7Q —U. 1 u
n 17U.3Z A 1 A

U. 1 y A '7 'I—U. /3

1.6 0.93 -0.03

0.0073 0.0043 -2.37

n non A AC1 —1 .Z /

A AAO 1U.UUo 1
A AA OU.UU4o —2.32

1 A
1 .1)

A A A ^ 1—0.22
0.18 0.1 1 -0.97

0.58 0.35 -0.46

r\ A c A T7u.z /
A C A—0.56

A o
Kj.by

A /I OU.4z A 1 O—0.38
n Af\U.4U A 7 /IU.z4 A /I 1—U.61
0.37 0.23 -0.64

0.56 0.34 -0.47

A Id
0. /y A /I OU.4V —U.3 1

A 7AU. /U A /I 1U.43 —U.3 /

A 7 1U.Z3 A 1 A
U. 1 4 —U.OJ

1.0 0.62 -0.21

1.5 0.90 -0.05

A ^ ^
U. 56 A '5 C0.35 —U.46
A 7 AU.ZU A 1 7

U. 1 Z Ci OA—O.yO
1 1
1.3

A O 1 TV AO—U.Uo
0.090 0.056 -1.25

0.20 0.12 -0.91

A /I n A '3 10.3 1
A C 1—U.5 1

AAA0.69 U.44 A '5 /I

A 1 O
U. 1 O

A 1 ^
0. 1 z A AT—0.y3

0.092 0.059 -1.23

0.84 0.54 -0.26

A Cf\V.JV
TV A Q

O.zO Ait
0. 1

3

A 0 A

A 1 C0.35 A O '5

0.23 —U.63
1.9 1.3 0.12

0.37 0.25 -0.61

U.o3 —U.Uo
U.ol OA 1

A "3 0—U.3o
A C A0.59 U.4

1

—u.3y
0.26 0.18 -0.75

1.5 1.1 0.03

2.

1

1 .5
A 1

U. 1

6

A AO0.98 A z: A0.69 A 1—U. 1

6

1 .6 1.1
A A /IU.U4

A 1 O0.38 A T70.27 ACT—U.5 /

1.2 0.84 -0.07
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

6864.54 Eu 1 0 — 14564 0.049 0.035 -1.46

6898.21 Eu I 21605 — 36098 1.9 1.4 0.14
MOT, fsl IL Li 1 2 1 761 5 6 4 0 0 60\J •\j\J

6910.17 Eu I 21605 J DU / J 1.2 0.87 -0.06

6914.82 Eu I 21761 ^A7 T Q 2.8 2.0 0.30

7040.20 Eu I 14564 — 28764 2.0 1.5 0.17

7074.54 Eu I 16080 — 3021 1 0.30 0.22 -0.65
7 1 48/ 1 \JU.H-0 Pi 1 I 0 I '+UDO 0 016 0 017 -1 97

7164.66 Eu I 21445 1 S"? Q8J J J 70 0.65 0.50 -0.30

7175.55 Eu I 15680 7QA 1 1 0.64 0.49 -0.31

7224.68 Eu I 21445 — 35282 1.1 0.90 -0.05

7258.72 Eu I 21605 — 35378 1.6 1.3 0.11

IL LI 1 1 542 1 7Q 1 Hf\ 0 57 0 45 -0 34

7281.53 Eu I 21445 1 74 1.1 0.89 -0.05

7297.56 Eu 1 21761 0.68 0.54 -0.27

7310.46 Eu I 21605 — 35280 1.2 0.93 -0.03

7313.63 Eu I 15249 — 28918 0.21 0.17 -0.76
7336 18 l_j Ll 1 1 5891 7QS 1 8Z. y J 1 o 1.

1

0 92 -0 03

11,46.15 Eu I 21445 T, SOS"? 0.36 0.30 -0.53

7356.65 Eu I 21445 0.36 0.29 -0.53

7362.25 Eu I 15249 — 28828 0.19 0.15 -0.81

7369.60 Eu I 15952 — 29518 1.2 0.94 -0.03
7387 3f< Ei Ll 1 1 f^OSO 7 OA 1 1 0 079 0 Of>5 —1 1 9

7389.16 Eu I 15138 ZoOO / 0.20 0.17 -0.78

lAQAAX Eu I 21605 T, S 1 07 1.1 0.92 -0.04

7436.59 Eu I 21761 — 35205 2.2 1.9 0.27

7470.53 Eu I 15138 — 28520 0.14 0.11 -0.94
7491 00 IL LL 1 7 1 7f^1 "X S 1 07 0 57 0 48 —0 ^7VJ. J) z

7528.70 Eu I 17341 1 QjUD 1 y 1.4 1.2 0.08
7533.02 Eu I 15249 78S70 0.089 0.076 -1.12

7547.32 Eu I 15421 — 28667 0.10 0.088 -1.06
7583.91 Eu I 15582 — 28764 2.8 2.4 0.38
7742 57 i_j Li 1 1 7707 .;?uo 1 y 1 8 1 f\ 0 77

7746.19 Eu I 16612 7QS 1 8Z " J 1 o 1.6 1.5 0.16
7803.32 Eu 1 15952 787^^4 0.15 0.14 -0.85

7818.21 Eu I 19631 - 32418 0.43 0.39 -0.40
7887.99 Eu I 17945 — 30619 1.1 1.0 0.02
801 5 47 Ej LL 1 1 97 1 7 ^7 1 8 SJ Z 1 o J 0 35 0 34 —0 47

8209.80 Eu I 17341 Lyj I o 0.57 0.58 -0.24
8226.81 Eu I 16612 787^4Zo / O'f 0.29 0.29 -0.53

8464.71 Eu I 17707 — 29518 0.15 0.16 -0.80
8642.67 Eu 1 19447 — 31014 0.80 0.90 -0.05
8777 77 Cj U 1 1 Q447 10Q07jKjyyjZ. 0 77u. z /

0 1 —0 ^ 1U.J 1

8782.46 Eu I 19631 31014 0.23 Q.21 -0.57
8790.88 Eu I 19447 30819 0.44 0.51 -0.29

8870.30 Eu I 19631 30902 0.68 0.81 -0.09

91



Wavelength Spectrum Energy Levels

A K

2499.39 Eu II 1669 - 41667
2554.78 Eu II 16861 55991
2559.18 Eu II 17004 56067
2564.17 Eu II 17004 55991
2568.17 Eu II 17141 56067

2574.76 Eu II 17141 - 55968
2577.14 Eu II 16861 55652
2581.86 Eu II 17248 55968
2635.50 Eu II 0 37932
2638.77 Eu II 1669 _ 39554

2641.27 Eu II 0 — 37849
2668.34 Eu II 1669 39135
2678.29 Eu II 1669 38996
2685 66 Eu II 0 37224
2692.03 Eu II. 1669 38805

2701.14 Eu II 0 - 37011
2701.90 Eu II 0 37000
2705.28 Eu II 0 36954
2716.98 Eu II 1669 38464
1121.1% Eu II 0 36649

2729.33 Eu II 0 - 36628
2729.44 Eu II 1669 38296
2740.62 Eu II 1669 38146
2744.26 Eu II 0 _ 36429
2747.29 Eu II 1669 _ 38058

2752.17 Eu II 1669 - 37994
2781.89 Eu II 1669 37606
2802.84 Eu II 1669 37337
281 1.75 Eu II 1669 37224
2813.94 Eu II 0 35527

2816.18 Eu II 1669 - 37168
2820.78 Eu II 0 35441
2828.72 Eu II 1669 3701

1

2829 30 Fii ni_j Li. 11 1669 37003
2833 26 Eu II 1669 36954

2843.96 Eu II 1669 - 36821
2859.67 Eu II 1669 36628
2862.57 Eu II 0 34923
2864.42 Eu II 11128 46029
2876 06 Eu II 1669 36429

2887.85 Eu II 0 - 34618
2906.68 Eu II 0 34394
2917.44 Eu II 1669 35936
2925.04 Eu II 1669 35847
2947.29 Eu II 0 33920

2952.68 Eu II 1669 35527
2959.47 Eu II 0 33780
2960.21 Eu II 1669 35441
2991.33 Eu II 0 33420
2995.22 Eu II 1669 35046

gf Log gf

108/sec

0 15 0 014 -1 86
3 5 0 34 —0 Af\

3 6 0 35 —0 46
21. 2.1 0.32
14. 1.4 0.15

3 5 0 35 -0 45
30 3 0 0 48
3.6 0 36 —0 45
o!o8o 0.0084 -2.08

4.0 0.42 -0.38

0 94 0 099\j* \j y y —1 00
2 3 0 24 —0 61

0 88 0 095 -1 02
0.54 0.058 -1.24
1.9 0.21 -0.68

0 1 6 -0 79
1 7 0 1 9\j • 1 y -0 73
0 50 0 055 -1 26
1.1 0.25 -0.60
8.1 0.91 -0.04

0 37 0 041 -1 39I. » D y

1 2 0 1 3 -0 88
0 47 0 053 -I 27
0.22 0.025 -1.61

0.20 0.023 -1.64

0 26 0 029 —1 54
1 2 0 14 -0 84
4 0 54 -0 77

0.52 0.061 -1.21

4.9 0.59 -0.23

1 3 0 1 5 -0 82

2 8 0 34 —0 47
0 89 0 1 1 -0 97
0.27 0.032 -1.50

0.31 0.037 -1.43

0 17 0 021 -1 69
0 52 0 064 -1 1 9

0 35 0 043 -1 37

0.74 0.091 -1.04

0.11 0.014 -1.85

0 092 0 012 -1 941 • y^
3 5 0 44\J . *"T T -0.35

0 051 0 0065 -2.19

1.4 0.18 -0.74

0.058 0.0076 -2.12

0 30 0 040 —1 40
0 033 0 0043 -2 37
0 39 0 05

1

-1 29
0 lf\ 0 034 -1 46
0.047 0.0064 -2.20
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Wavelength Spectrum Energy Levels

A K

3006.26 Eu II 1669 34923
3040.77 Eu II 1669 — 34546

Eu II i66y 3435*4
•5 OiliUby. 1

1

Eu II
0 /I 0AOZ4ZUo 5678

1

3077.36 Eu II u ^ 0 yl 03Z4o6

3097.45 Eu II 1669 33944
3173.61 Eu II 0 — 31501
32oD. Eu II

1 "J nn A15 1 14 C /f 1 0 A

i21l.ll Eu II
nn AnilA 54321

nil.la Eu II 13114 C A 1 A54274

3301.95 Eu II 24208 54484
3308.02 Eu II 24208 - 54429
"3 '3 1 "5 T '3

55ii.53 Eu II
0 /( 0AO24z08 C /I "3 0 A54380

Eu II
0 A 0AOZ4zU8 c >i T 0 1543Z

1

5iZ 1 .06 Eu II
11100
1 1 IZo /I 1 0 0 T41ZZ3

3338.75 Eu II 26838 _ 56781
3367.64 Eu II 10082 — 39768
-J -3 /: Q A/: Eu II

1 A/r A -3

lUo43 A A'2 1 14U3 1 /

"3 "3 on 0 c Eu II
0 /I 0 AO C '3 "7 0 '3

53 /o3
"3 "3 0 1 00 Eu II

1 AAOO
1 UUoZ 1 CiZ Z A3^554

3396.58 Eu II 26838 56271
3425.02 Eu II 11 128 — 40317
3425.44 Eu II yyZ5 '? OAAA

344U.OZ Eu II 1 1Ijb jd3 1 1

3441.00 Eu II 10082 39135

3445.18 Eu II 10082 39099
3457.56 Eu II 10082 - 38996
3461.38 Eu II

A A'^9923 38805
3505.30 Eu II 1669 30189
O 1 AA352 1.09 Eu II 26173 54565

3531.15 Eu II 26173 54484
3532.23 Eu II 27256 - 55559
1 c'3 0 no Eu II Z6 1 / 3

c A A^ C\544Zy
'3 C /I 0 1 C Eu II 3o 146

Eu II
1 A^ A "3

11)643
'3 OTO /I3o /o4

3603.20 Eu II 10313 38058
3611.57 Eu II 10313 - 37994
jolo.lj Eu II 26838 C A AO A54484
3622.54 Eu II 11 128 38725
3632. 18 Eu II

1 AAO10082 37606

3673.19 Eu II
_ 54321

3674.63 Eu II 10643 - 37849
3678.26 Eu II 27256 54435
3688.42 Eu II 0 27104
37 10.87 Eu II 10643 37584

37 1 3.45 Eu II 10082 37003
3714.90 Eu II 10313 37224
3724.94 Eu II 0 26839
3729.74 Eu 11 11128 37932
3741.31 Eu II 11128 37849

gf Log gf

108/sec

U.UjZ A AA'? 1U.UU/ 1
O 1 c—Z. 1

J

AU.U3o A AA<A 0 '3 1—Z.3 1

A 11U.3 /
A AC 1 —1 .zy

6.3 0.90 -0.05

0.15 0.021 -1.68

A 1 0
U. J z A A 1 0 1 ^7 C— 1 . / J
A CiAlU.U4/ A AAT)U.UU/Z O 1 c—Z. 1

J

1 1
I 1

.

0 1Z. /
A /1

1

U.43

24. 3.9 0.59

33. 5.4 0.73

0 c A 14.

1

A ^ 1U.O 1

0 1Z3. 1 03.0 A C 0U.JO
0 1Z3. 1 03.0 A C 0U.JO

11. 1.8 0.25

0.86 0.14 -0.85

Q Qy.y 1 £.1.6 A T)U.ZZ
(\ OQ A (\A Q 1 T 1—1.3 1

1 A
1 .u AITU. 1 /

A—U. / /

10. 1.8 0.25

1.1 0.19 -0.73

c 0JO. 1 A AlU.U 1 AA
1 .UU

1 1 A 1 Q A TO—U. 11
A 0 /IU.Z4 A A/1 "2

U.U43 1 l "7—1.3 /

9.8 1.7 0.24

0.79 0.14 -0.85

A O /IU.Z4 U.U43 —1.3o
A O /I A A/l "3

U.U43 1 m—1.3 /

U.o3 All
U. 1

1

A Q C—u.yj
0.032 0.0059 -2.23

84. 16. 1.20

1 '3

13.
0 cZ.J A /I A0.40

Q Ay.4 1 01.0 A 0 /I

1

0

1 Z. 0 0z.z U.34

0.61 0.12 -0.94

0.87 0.17 -0.78

u.o 1
A 1 0U. 1 z A Ql—u.y3

A 1A A ACQ 1 0 "3—1.Z3

0.0 1 7 A 01U.Z3

0.46 o!o91 -1.04

0.34 0.067 -1.18

Q ^0.0 1 . /
A O /IU.Z4

A 1 0
U. 1

0

A AT T 1 A^—1.43
0 n
0. /

1 01.0 A 0 CU.Z J

0.97 0.20 -0.70
0.17 0.035 -1.45

A 0 1U.Z3 A A/l 0 — 1 .3Z
A 0 CU.Z J A AC 1U.Uj 1

1 0 Q—1 .zy
0 0Z.o A CO

u. jy A 0 1—U.Z3
A 1 C
U. 1 J

A A'3 0U.U3Z 1 CA—1
.jU

1.1 0.23 -0.63
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Wavelength Spectrum Energy Levels gA gf Log gf
A K 108/sec

3743.56 Eu 11 9923 — 36628 0.24 0.050 -1.30
3761.12 Eu II 10643 — 37224 0.69 0.15 -0.83
3765.93 Eu II 10082 — 36628 0.21 0.045 -1.35
J / oo. / O CjU 11

II 1 C\AIII U4 CI/1 onJ j4yu J.D 1
^ A noU.Uo

3791.50 Eu 11 10643 — 3701

1

0.12 0.026 -1.59

3799.01 Eu II 10313 — 36628 0.29 0.064 -1.20
3819.67 Eu II 0 — 26173 4.8 1.0 0.02
3826.68 Eu II 26838 — 52963 15. 3.3 0.52
18/1/1 1

1

CiU 11 I Uo4J JOD4V U.J J r\ r>77U.U /Z — 1.14

3907.10 Eu II 1669 — 27256 4.7 1.1 0.03

3917.70 Eu 11 9923 — 35441 0.039 0.0091 -2.04
3928.87 Eu II 10082 — 35527 0.071 0.016 -1.78
3930.48 Eu II 1669 — 27104 5.3 1.2 0.09

1 EjU 11 1 UUoZ KA A }J j44 1
n H/i nU.U4U A AAQ1u.uuy J —Z.Uj

3943.08 Eu 11 23774 — 49128 6.7 1.6 0.20

3964.90 Eu 11 10313 — 35527 0.16 0.039 -1.41

3971.96 Eu 11 1669 - 26838 3.5 0.84 -0.08

4011.69 Eu II 24208 — 49128 10. 2.5 0.39
/in 1 7 ^

c

4U 1 / . JO U^i 1 IttU II I Uo4j 1 c c -) 7J J jZ / U.Z 1 U.UjU 1 1 n— 1 . jU
4085.38 Eu II 9923 — 34394 0.12 0.031 -1.51

4096.80 Eu II 10643 — 35046 0.092 0.023 -1.63

41 12.04 Eu 11 10082 — 34394 0.093 0.023 -1.63

4129.70 Eu II 0 — 24208 1.9 0.49 -0.31

4 1 J 1 .jZ CiU II
1 AT 1 -J
I Uj 1 J 1/1 1Q/I n Cii 1U.Uj 1

A AAOAU.UUoU 7 (\Q—z.uy
4205.05 Eu 11 0 — 23774 3.2 0.84 -0.08

4355.09 Eu 11 26173 - 49128 15. 4.2 0.63

4383.17 Eu 11 26838 — 49647 5.2 1.5 0.17

4405.27 Eu II 16861 — 39554 0.099 0.029 -1.54
AAIA CI44j4.o 1 tiU II Z / I U4 A QA/I 74yt)4 /

C A0.4 7 ^Z.J n 1

Q

U. J 7

4435.56 Eu 11 1669 — 24208 0.85 0.25 -0.60

4464.97 Eu 11 27256 - 49647 5.3 1.6 0.20
4485.15 Eu II 26838 — 49128 1.5 0.46 -0.34

4522.57 Eu 11 1669 — 23774 0.17 0.052 -1.28

JO 1 o. /4 Eu 11 z / 1 U4 U.Uj 1 U.U 1 D — 1 .0 1

5872.98 Eu II 10082 — 27104 0.017 0.0087 -2.06

5953.84 Eu II 10313 — 27104 0.0051 0.0027 -2.56

5966.07 Eu 11 10082 — 26838 0.058 0.031 -1.51

6049.5 1 Eu II 10313 — 26838 0.075 0.041 -1.38

o 1 / J.Uj Eu II I Ud4j Zoo JO U.UoU U.Uj J 1 .4d

6303.41 Eu 11 10313 — 26173 0.035 0.021 -1.68

6437.64 Eu 11 10643 — 26173 0.13 0.081 -1.09

6645.11 Eu 11 11128 — 26173 0.39 0.26 -0.59

7077.10 Eu 11 10082 — 24208 0.082 0.062 -1.21
-7 1 Q/l O 1
/ 1 74. 0 1 Eu II I Uj 1 J Z4ZUo r> T AU. 1

4

nilU. 1 1
—AU. 7 J

7217.55 Eu 11 9923 — 23774 0.13 0.10 -1.00

7301.17 Eu 11 10082 - 23774 0.12 0.098 -1.01

7370.22 Eu II 10643 24208 0.19 0.15 -0.82

7426.57 Eu II 10313 23774 0.070 0.058 -1.24
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

2084.12 Fe 1 0 47967
2166.77 Fe I 0 — 46137
o 1 no Afi2 1 7o.(jy r e I

A 1 /I4 1

6

463 14
O 1 fi 1 OA2 191.04 r e 1 /U4 A CI \ A463 1

4

2 1 96.04 Fe 1

000000 A H A i rv464 1 U

2297.79 Fe I 416 43923
2439.74 Fe I 19390 — 60366

A A r\ 1 12440. 1 1 Fe I

\ dn QQ 6U /5o

2442. J / r e I 1 y62

1
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7.4 1.3 0.11

7.7 1.4 0.13

34. 5.9 0.77

8.8 1.5 0.19

2.8 0.50 -0.30

0.64 0.1

1

-0.95

0.34 0.061 -1.21

17. 3.0 0.48

5.3 0.94 -0.03

8.9 1.6 0.20

8.8 1.6 0.20

0.49 0.088 -1.06
0.52 0.094 -1.03

0.64 0.12 -0.93

0.28 0.050 -1.30

5.9 1.1 0.03

0.58 0.11 -0.98

11. 2.1 0.32

7.4 1.3 0.13

0.19 0.036 -1.45

6.7 1.2 0.09

1.7 0.32 -0.50

1.7 0.32 -0.49

0.13 0.024 -1.61

0.69 0.13 -0.89

23. 4.3 0.63

56. 11. 1.02

65. 12. 1.09

61. 11. 1.06

32. 6.0 0.78

73. 14. 1.14

3.5 0.66 -0.18

7.8 1.5 0.17
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Log gf

3570.10 Fe I 7377 35379
3581.20 Fe I 6928 - 34844
3584.66 Fe I 21716 — 49604
3585.32 Fe I 7728 — 35612
3585.71 Fe I 7377 — 35257

3586 1

1

Fe I 26106 53983
3586.99 Fe I 7986 - 35856
3589.11 Fe I 6928 — 34782
3594.64 Fe I 22997 — 50808
3603.21 Fe I 21716 — 49461

3605.46 Fe I 21999 49727
3606.68 Fe I 21716 - 49434
3608.86 Fe I 8155 — 35856
3610.16 Fe I 22650 — 50342
3617.79 Fe I 24336 — 51969

3618.77 Fe I 7986 35612
3621.46 Fe I 21999 - 49604
3622.00 Fe I 22249 — 49851
3623.19 Fe I 19390 — 46982
3625.15 Fe I 22846 — 50423

3631.46 Fe I 7728 35257
3632.04 Fe I 24772 - 52297
3638.30 Fe I 22249 49727
3640.39 Fe 1 21999 — 49461
3645.82 Fe I 25091 — 52512

3647.84 Fe I 7377 34782
3649.51 Fe I 21716 - 49109
3651.47 Fe I 22249 — 49628
3659.52 Fe I 19788 — 47107
3669.52 Fe I 21999 — 49243

3677 63 Fe I 22249 49433
3619.91 Fe I 0 - 27167
3682.21 Fe I 28605 — 55754
3683.06 Fe I 416 — 27560
3684.1 1 Fe I 21999 — 49135

3686.00 Fe I 2371

1

50833
3687.46 Fe I 6928 — 34040
3689.46 Fe 1 2371 1

— 50808
3694.01 Fe I 24507 — 51570
3695.05 Fe I 20875 — 47930

3701.09 Fe I 24181 51 192
3704.46 Fe I 21716 - 48703
3705.57 Fe I 416 — 27395
3707.82 Fe I 704 — 27666
3709.25 Fe I 7377 — 34329

3716.45 Fe I 23711 50611
3719.94 Fe I 0 26875
3722.56 Fe I 704 27560
3724.38 Fe I 18378 45221
3726.92 Fe I 24507 51331

18. 3.4 0.53

23. 4.4 0.64

27. 5.2 0.72

1.7 0.33 -0.49

1.3 0.25 -0.61

52. 10. 1.00

2.0 0.39 -0.41

0.26 0.050 -1.30
21. 4.0 0.60
33. 6.3 0.80

51. 10. 1.00

65. 13. 1.10

10. 2.0 0.30
48. 9.3 0.97

40. 7.9 0.90

9.5 1.9 0.27

50. 9.9 1.00

35. 6.9 0.84
9.5 1.9 0.27

12. 2.4 0.38

8.6 1.7 0.23

26. 5.2 0.71

28. 5.6 0.75

45. 9.0 0.95

20. 4.0 0.61

6.1 1.2 0.08

31. 6.1 0.79
64. 13. 1.11

9.9 2.0 0.30
32. 6.4 0.81

41. 8.4 0.92

0.29 0.059 -1.23

79. 16. 1.21

0.055 0.01

1

-1.95

21. 4.4 0.64

34. 7.0 0.85

2.5 0.51 -0.30
34. 7.0 0.85

72. 15. 1.17

12. 2.5 0.40

85. 17. 1.24

14. 3.0 0.47

0.38 0.079 -1.10
0.14 0.030 -1.53

2.9 0.59 -0.23

15. 3.2 0.5 1

2.5 0.52 -0.29
0.40 0.084 -1.08

5.9 1.2 0.09
8.7 1.8 0.26
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Wavelength Spectrum Energy Levels

A K

3727.62 Fe I 7728 34547
3732.40 Fe I 17727 — 445 1

2

'Xll'i 11J / -I J . J z r c 1
888000 9 7AA^Z / ODD

171/1 C7 T?o Ir c I
Mia J joy J

1717 11
r t? 1

A 1 A 97 1 A7Z / 1 0 /

3738.31 Fe 1 26351 — 53094
3743.36 Fe 1 7986 — 34692
174';J / HJ.JO r e 1

70/1
/ U4 9710^z / jy?

t? Cl I Q78y / 0 Z / DDO
J 1 '40._D t? Cl I 888000 97SAOZ / J DU

3749.49 Fe I 7377 — 34040
3753.61 Fe 1 17550 — 44184
^7^8 lA r fcj 1 7798

/ / zo lAllQjHj^y
i7An c\'\ r c 1

1 QIQO 4J " / 0

J / OU. J J r c 1 1 7Q97
1 / ^z / 44-' 1 —

3763.79 Fe I 7986 — 34547
3765.54 Fe I 26106 — 52655
j> / 0 / . i ^ r c 1

8 1 S S0 1 J J lAMlJ>407Z
177/1 Cl

r c 1
1 7Q97
1 / yz. 1

AAA 1 14^4 1 1

177A /iA 17 0 1r c 1 1 7^sn
1 / J) JU 44UZ J

3785.95 Fe I 19621 — 46027
3786.68 Fe I 8155 — 34556
1707 00

r fc; 1
14<47J4j4 /

i7Qn 1 A
J 1 y\j. I u r fr 1

7Q8A j4jD J
17Q/1 i/i

r 0 I
1 0788
1 7 / 00 4A 1 lA4D 1 jO

3795.00 Fe I 7986 — 34329
3797.52 Fe I 26106 — 52431
1700 ^ 1

r t; 1
7^77 J joyj

1700 s S r t? 1
1119.
/ / — 0 1/104.0

^ROS lA r c 1
9A/;98 S98QQJ z 0 7 7

3806.70 Fe I 26351 — 52613
3807.54 Fe I 17927 — 44184
1 C 1 7 QfiJO I z..yo r c 1

7798
/ / Z 0 11047J J y^ 1

18 I S 84 r c 1
1 1 Q7A "^8 1 7S

1X70 Al r c 1 O"zo llOQA

3821.18 Fe I 26351 — 52514
3824.44 Fe I 0 — 26140
189 ^ 88 r c 1

nil
/ J / /

11 S07J J J u /

18')7 8")JoZ / .oZ r c 1 1 ZJO 1
18A78J oD / 0

1811 11 r e 1
9 0A/t 1 4A79 140 / Z 1

3834.22 Fe I 7728 — 33802
3839.26 Fe I 24575 — 50614
1 O/l A /I /I
J 04U.44 r e I

7Qa A
/ yoo 140 1 7j4U i /

18/11 rKJ o4 1 .Uj r e 1 1 Z 70"
18/1 1 7 A r e 1

9/1 ^7 SZ4 J / J ^0^87

18/IA 8n r e 1
9 A99 ^ZDZZ J <;99 1 1JZZ 1 J

3849.97 Fe I 8155 34122
3850.82 Fe I 7986 33947
3852.58 Fe I 17550 43500
3856.37 Fe I 416 26340

gf Log gf

10^/sec

2.7 0.57 -0.25
7.2 1 .5 0. 1 8

0.36 0.076 -1.12
20. 4.2 0.62
1.5 0.32 -0.49

26. 5.5 0.74

2.3 0.48 -0.32

1.2 0.24 -0.61

0.31 0.066 -1.18

0.71 0.15 -0.83

13. 2.7 0.43

3.9 0.82 -0.09

10. 2.2 0.34

5.5 L2 0.07

0.97 0.21 -0.69

6.2 1.3 0.12

50. 1 1

.

1.02

4.6 0.97 -0.01

0.59 0.13 -0.90

0.53 0.1

1

-0.94

2.9 0.62 -0.21

0. 1

1

0.024 -1.62

1.7 0.36 -0.44

0.21 0.045 -1.35

3.0 0.65 -0.19

2.3 0.49 -0.3 1

21. 4.5 0.65

0.93 0.20 -0.70

1.5 0.33 -0.48

45. 9.7 0.99

21. 4.7 0.67

1.7 0.37 -0.44

1.0 0.22 -0.66

16. 3.6 0.56

12. 2.7 0.43

25. 5.4 0.73

0.28 0.061 -1.22

8.9 1.9 0.29

15. 3.4 0.53

3.5 0.78 -0.1

1

3.9 0.86 -0.06

9 3 9
1 0.3 1

6 0.57 -0.25

10. 2.3 0.36

16. 3.5 0.55

20. 4.5 0.66

1.7 0.37 -0.43

0.22 0.049 -1.31

0 93 0.2

1

-0.68

0.31 0.070 -1.15
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Wavelength Spectrum Energy Levels

A K

3859.22 Fe 1 19390 45295
3859.91 Fe I 0 - 25900
3865.53 Fe I 8 1 55 3401

7

3867.22 Fe I 24336 C A 1 0 T501 87
3872.50 Fe I 7986 33802

3873.76 Fe 1 19621 45428
3878.02 Fe I 7728 - 33507
3878.58 Fe I 704 26479
3885.5 1 Fe 1 1 9552 45282
3886.28 Fe I

A t ^416 26140

3887.05 Fe I 7377 33096
3888.52 Fe I 12969 - 38678
3893.39 Fe I 23784 A n A y i49461
3895.66 Fe I 888 26550
3897.90 Fe I 21716 47363

3898.01 Fe I 8155 _ 33802
3899.71 Fe I 704 - 26340
3902.95 Fe 1 12561 38175
3903.90 Fe I 241 1

9

49727
3906.48 Fe 1 888 26479

3916.73 Fe I 26106 51630
3917.18 Fe 1 7986 - 33507
3918.65 Fe I 24339 A AO C 14985 1

3920.26 Fe I 978
3922.9

1

Fe I

A t416 C AAA25900

3927.92 Fe I 888 26340
3930.30 Fe 1 704 - 26140
3935.82 Fe I 22838 48239
3940.88 Fe I 7728 33096

Fe I 22947 48305

3948.78 Fe I 26351 51668
3949.96 Fe 1 17550 - 42860
3951.17 Fe 1 26406 5 1 708
3952.61 Fe I 21716 47008
3956.46 Fe I 26106 5 1 374

3956.68 Fe 1 21716 46982
3966.07 Fe I 12969 - 38175
3966.63 Fe I 25900 5 1 103
3967.42 Fe I 26628 5 1 826
3969.26 Fe I 1 1976 37163

3971.33 Fe I 21716 _ 46889
3977.74 Fe I 17727 - 42860
'5 00 1 nn398 1 .77 Fe I 2 1 999 47 1 07
3983.96 Fe I 2 1 999 A "7A 147093
3997.40 Fe I 2 1 999 A AA [)47008

3998.06 Fe I 21716 4672 1

4005.25 Fe I 12561 37521
4009.72 Fe I 17927 42860
4014.53 Fe 1 28820 53722
4021.87 Fe I 22249 47107

gf Loggf
108/sec

A "7

4.7 1 A
1 .0 O.UZ

1 .4
ATI0.3 1

A C 1—U.J 1

1 .

1

0.25 A /I 1—U.6

1

5.0 1.1 0.05

1.0 0.23 -0.63

z.o U.64 —u.zu
1 .4 0.3z —0. 50
AITU.J J

A A^ AU.U /4 1 \ 1— 1.13

1.9 0.44 -0.36

0.63 0.14 -0.84

A 0 0 U.2U A "7A—U. /O

4.1 A A^—U.Uz
1.1 1 . /

A 0 /IU.Z4
0.14 0.032 -1.50
4.9 1.1 0.05

All
0. 1

1

A A") A0.0z4 —1 .6

1

A 0 1U.z 1
A A /I "7

0.04 /
1 1

1

— 1.33

5.8 1 .5
A t O
U. 12

4.2 0.95 -0.02

0.055 0.012 -1.90

£i A6.4
1 ^
1 .5 0. 1 /

A 1 1

0. 1 1 U.0z6 — 1 .58
n 1

/. 1 1.6 Au.zz
0.14 0.032 -1.49

0.18 0.042 -1.38

A A^ 1U.Uo 1
1 T 1—
1 .Z 1

O.z / 0.06z 1 "> 1—
1 .Z 1

3. J
A OA0.80 A \ A—U. 1 U

0.041 0.0095 -2.02

2.5 0.57 -0.24

1 I

.

1.

1

A /I 00.42
I A
1 .4

All0.33 A A 0—U.48
1.5 U.36

2.6 0.61 -0.21

1 1. 2.6 0.41

0 1

y. 1 1. 1
A "J 10.33

0.43 A 1 A
0. 1 0 1 AA— 1 .00

0 A8.9 z. 1
An0.32

10.0 2.4 0.37

4.4 1.0 0.02

i.l A "7 C0.1? A 1—U. I z
T AZA U.J /

A 0 A—U.Z4
1. 1 U.64 A 1 0—U. 1 y

5.4 1.3 0.1 1

11. 2.5 0.40

i. 1
A 0 0U.88 A A C

i.b A QnU.O /
—U.Ud

I A
1 .4

A 1 /IU.34 A A £L—0.46

1 /. 4.Z A ^ T0.62

5.4 1.3 0.12
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Wavelength Spectrum Energy Levels

A K

4045.82 Fe I 11976 - 36686
4062.44 Fe I 22947 47556
4063 60 Fe I 12561 37163
4071.74 Fe I 12969 37521
4107.49 Fe I 22838 47177

4109.81 Fe I 22947 - 47272
4118.55 Fe I 28820 53094
4127.61 Fe I 23052 47272
4132.06 Fe I 12969 37163
4134.68 Fe I 22838 47017

4143.42 Fe I 24575 - 48703
4143.87 Fe I 12561 36686
4147.67 Fe I

'

1 1976 36079
4154.50 Fe I 22838 _ 46902
4156.80 Fe I 22838 46889

4175.64 Fe I 22947 - 46889
4181.76 Fe I 22838 46745
4184.90 Fe I 22838 46727
4187.04 Fe I 19757 43634
4187.80 Fe I 19562 43435

4191.44 Fe I 19913 - 43764
4198.31 Fe I 19351 43163
4199.10 Fe I 24575 48383
4202.03 Fe I 1 1976 35768
4203.99 Fe I 22947 46727

4210.35 Fe I 20020 - 43764
4216.19 Fe I 0 23711
4219.36 Fe I 28820 52514
4222.22 Fe I 19757 43435
4227.43 Fe I 26875 50523

4233.61 Fe I 20020 - 43634
4235.94 Fe I 19562 43163
4238.82 Fe I 27395 50980
4247.43 Fe I 27167 50704
4250.13 Fe I 19913 43435

4250.79 Fe I 12561 - 36079
4260.48 Fe I 19351 42816
4271.16 Fe I 19757 43163
4271.76 Fe I 1 1976 35379
4282.41 Fe I 17550 40895

4294.13 Fe I 11976 - 35257
4299.24 Fe I 19562 42816
4307.91 Fe I 12561 35768
4315.09 Fe I 17727 40895
4325.76 Fe I 12969 36079

4337.05 Fe I 12561 35612
4352.74 Fe I 17927 40895
4369.77 Fe I 24575 47453
4375.93 Fe I 0 22846
4383.55 Fe I 11976 34782

gf Log gf

IQS/sec

22. 5.3 0.72

4.6 1.1 0.06
9.9 2.5 0.39
9.1 2.3 0.36

5.6 1.4 0.16

4.3 1.1 0.04

33. 8.4 0.92

2.9 0.74 -0.13

2.7 0.69 -0.16
5.5 1.4 0.15

16. 4.1 0.62

2.9 0.76 -0.12

0.12 0.032 -1.49

5.3 1.4 0.14

5.3 1.4 0.14

4.7 1.2 0.09

10. 2.7 0.43

3.9 1.0 0.01

6.9 1.8 0.26

6.5 1.7 0.23

4.4 1.2 0.06

5.1 1.3 0.13

25. 6.5 0.82

2.0 0.52 -0.29

1.8 0.48 -0.32

2.2 0.59 -0.23

0.0031 0 00082 -3.09

27. 7.3 0.86
2.0 0.54 -0.27

38. 10. 1.00

5.9 1.6 0.20

7.9 2.1 0.33

9.4 2.5 0.40
9.0 2.4 0.39

6.1 1.6 0.22

1.5 0.41 -0.38

15. 4.2 0.62

5.7 1.5 0.19

5.2 1.4 0.16

2.0 0.55 -0.26

0.71 0.20 -€.71

5.2 1.4 0.16

5.9 1.6 0.22

1.5 0.42 -0.38

6.1 1.7 0.24

0.23 0.064 -1.19

1.0 0.29 -0.54

2.2 0.64 -0.19

0.0094 0.0027 -2.57

7.7 2.2 0.35
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Wavelength Spectrum Energy Levels

A K

4404.75 Fe I 12561 35257
4415.12 Fe I 12969 — 35612
4427.3 1 Fe I 416 22997
A A A A Fe I 17727 40231
4443.20 Fe I 23052 45552

4447.72 Fe I 17927 40405
4459.12 Fe I 17550 — 39970
4461.65 Fe I

^7A /I704 23111
4466.55 Fe I 22838 4522

1

A A^ /'

Fe I
c\ A'n22947 45282

4482.17 Fe I 888 23193
4494.57 Fe I 17727 - 39970
4528.62 Fe I

1 ^7 C C A17550 39626
4531.15 Fe I

1 1 At /'

1 1976 34040
4602.94 Fe I

t 1 A'T
1 1976 1 1 A C33695

4736.78 Fe I 25900 47006
4859.75 Fe I 23193 - 43764
4871.32 Fe I 23 1 1

1

43634
4872. 15 Fe I 23245 43764
4878.22 Fe I 23270 A y A43764

4890.77 Fe I 23193 43634
4891.50 Fe I 22997 - 43435
4903.32 Fe I 23245 43634
ACW C\ C\f\4919.00 Fe I

'^'7111
23 1 1

1

A "> A C43435
4920.50 Fe I 22846 43 163

4957.31 Fe I 22997 43163
4957.61 Fe I 22650 - 42816
CAA1 0*75001 .87 Fe I

TIT AT
3 1307 c t ^ a A

5 1294
5005.72 Fe I 3 1323 51294
5006. 13 Fe I 22846 42816

5012.07 Fe I 6928 26875
5041.76 Fe I 11976 - 31805
5049.82 Fe I 18378 38175
5051.64 Fe I 7377 27167
5068.79 Fe I 2371

1

43435

5083.34 Fe I 7728 27395
5098.71 Fe I 17550 — 37158
5 1 10.41 Fe I 0 19562
5 1 33.68 Fe I

1 O ^ A C33695 C 1 1 Z" A
53 169

5 1 39.26 Fe I
A t O t24181 A y A43634

5139.48 Fe I 2371

1

_ 43163
5167.49 Fe I 11976 - 31323
5171.60 Fe I 1 1976 31307
C 1 A 1 A^
5 1 91 .47 Fe I 24507 A y A43764
c 1 A'^ T
5 192.36 Fe I 24181 A A c43435

C 1 A /I Ac
5 194.95 Fe I 12561 31805
5202.34 Fe I 17550 36767
5216.28 Fe I 12969 32134
5226.88 Fe 1 24507 43634
5227.19 Fe I 12561 31686

gA gf Lo2 ef

10»/sec

4.4 1.3 0.1

1

2.8 0.81 -0.09
0.0099 0.0029 -2.54
1.1 0.32 -0.50
1.9 0.57 -0.24

1.1 0.33 -€.48

1.00 0.30 -0.53

0.0052 0.0015 -2.81

5.3 1.6 0.20

5.4 1.6 0.21

0.0053 0.0016 -2.80
1.2 0.37 -0.44
1.8 0.57 -0.25

0.076 0.023 -1.63

0.088 0.028 -1.55

2.5 0.84 -0.08

1.3 0.45 -0.35

3.7 1.3 0.12
2.2 0.79 -0.10

0.77 0.27 -0.56

2.2 0.77 -0.1

1

4.7 1.7 0.22

0.62 . 0.22 -0.65

2.9 1.1 0.03

6.5 2.4 0.37

2.2 0.81 -0.09

6.4 2.4 0.38

4.7 1.7 0.24

3.9 1.5 0.16

1.3 0.47 -0.33

0.0067 0.0025 -2.60

0.023 0.0086 -2.07

0.27 0.10 -0.98

0.0061 0.0023 -2.63

0.60 0.23 -0.63

0.0052 0.0020 -2.69
0.10 0.040 -1.39

0.0014 0.00057 -3.25

13. 5.1 0.71

1.6 0.64 -0.19

2.0 0.79 -0.10

0.26 0.1

1

-0.98

0.12 0.048 -1.31

2.7 1.1 0.04

3.7 1.5 0.18

0.070 0.028 -1.55

0.24 0.096 -1.02

0.064 0.026 -1.58

2.0 0.81 -0.09

0.27 0.11 -0.95
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Wavelength Spectrum Energy Levels
A K

5232.94 Fe I 2371

1

- 42816
5266.58 Fe 1 241 81 43163
5269.54 Fe I 6928 25900
5270.36 Fe I 12969 31937
5281.80 Fe I 24507 43435

5283.63 Fe I 26140 - 45061
5302.3 1 Fe 1 26479 45334
5324.18 Fe I 25900 44677
5328.05 Fe I 7377 26140
5328.53 Fe I 12561 31323

5339.94 Fe I 26340 - 45061
5341.03 Fe I 12969 3 1686
5364.88 Fe 1 35856 54491
5367.46 Fe 1 35612 54237
5369.96 Fe 1 35257 53874

5371.49 Fe I 7728 - 26340
5383.37 Fe I 34782 53353
5393.18 Fe 1 26140 44677
5397.13 Fe I 7377 25900
5404.15 Fe I 35768 54267

5405.78 Fe I 7986 - 26479
5410.91 Fe 1 36079 54555
5415.21 Fe 1 35379 53841
5424.08 Fe I 34844 53275
5429.70 Fe I 7728 26140

5434.53 Fe I 8155 - 26550
5445.04 Fe I 35379 54379
5446.92 Fe I 7986 26340
5455.61 Fe I 8155 26479
5497.52 Fe I 8155 26340

5501.47 Fe I 7728 - 25900
5506.78 Fe I 7986 26140
5569.62 Fe 1 27560 45509
5572.85 Fe 1 27395 45334
5576.11 Fe I 27666 — 45595

5586.76 Fe I 27167 - 45061
5602.96 Fe I 27666 45509
5615.65 Fe I 26875 44677
5624.55 Fe 1 27560 45334
5658.83 Fe I 27395 45061

5763.01 Fe I 33947 - 51294
6024.06 Fe I 36686 53282
6065.49 Fe 1 21039 37521
6136.62 Fe I 19788 36079
6137.70 Fe I 20875 37163

6191.56 Fe I 19621 35768
6230.73 Fe I 20641 36686
6246.34 Fe 1 29056 45061
6252.56 Fe I 19390 35379
6265.14 Fe I 17550 33507

gf Log gf

lO^'/sec

5.8 2.4 0.37
2.9 1.2 0.08
0.098 0.041 -1.39
0.20 0.082 -1.09
1.3 0.53 -0.28

4.0 1.7 0.22
2.7 1.1 0.06
6.3 2.7 0.43

0.087 0.037 -1.43

0.052 0.022 -1.65

1.4 0.60 -0.22

0.042 0.018 -1.75

7.6 3.3 0.52

8.6 3.7 0.57
1 2. 5.1 0.71

0.062 0.027 -1.57
17. 7.2 0.86
1.8 0.80 -0.10

0.032 0.014 -1.85

9.5 0.98

0.038 0.017 -1.78

12. 5.1 0.71

18. 7.8 0.89
19. 8.6 0.93

0.039 0.017 -1.76

0.028 0.012 -1.91

6.3 2.8 0.45

0.031 0.014 -1.86-

0.022 0.0097 -2.01

0.0084 0.0038 -2.42

0.0047 0.0021 -2.67

0.0100 0.0045 * -2.34

2.4 1.1 0.04

3.4 1.6 0.20

0.86 0.40 -0.40

4.2 2.0 0.29

0.96 0.45 -0.35

4.7 2.2 0.35

1.1 0.54 -0.26

1.3 0.61 -0.2

1

3.1 1.6 0.19

4.9 2.7 0.43

0.16 0.090 -1.04

0.28 0.16 -0.81

0.25 0.14 -0.85

0.17 0.098 -1.01

0.22 0.13 -0.89

0.82 0.48 -0.32

0.092 0.054 -1.27

0.023 0.013 -1.87
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Loggf

oiu 1 .^_ r e 1 _ V40 7 /I ^ 1 1/14J J j4
6318.02 Fe I 19788 — 35612
6393.60 Fe I 19621 — 35257
6400.02 Fe 1 29056 — 44677
641 1.66 Fe 1 29469 - 45061

A/IT 1 1AO'+Z I.JO r Q Ir e 1 1 0 J / 0 11Q/17J J 74 /

6430.85 Fe I 17550 — 33096
6494.98 Fe I 19390 - 34782
6546.24 Fe I 22249 - 37521
6592.92 Fe I 21999 - 37163

DO / / r e 1
7 1 7 1 AZ 1 / 1 0 1AAS AjOOoO

6945.21 Fe- I 19552 — 33947
6978.86 Fe 1 20038 - 34363
7130.94 Fe 1 34017 - 48037
7164.47 Fe 1 33802 - 47756

7107 -lA
1 1 0 / . .1

4

TP 1
.1 jUVO /1 7nnA4 / uuo

7207.41 Fe I 33507 _ 47378
7389.42 Fe 1 34692 - 48221
741 1.18 Fe 1 34547 - 48037
7445.78 Fe 1 34329 - 47756

7/( QC AQ
r G 1

/I 7 1784 / .1 / 0

751 1.04 Fe I 33695 — 47006
7531.17 Fe I 35257 - 48532
7568.92 Fe 1 34547 - 47756
7583.80 Fe I 24339 - 37521

1 J oD.U'4 r e 1 j4 / o_ /17QA 14 / 70 1

7620.54 Fe I 38175 — 51294
7661.22 Fe I 34329 - 47378
7664.30 Fe I 241 19 - 37163
7748.28 Fe I 23784 - 36686

77Sn IT Q 1r e 1 jOU / y /I 8Q7 8

7832.22 Fe I 35768 — 48532
7937.17 Fe I 34782 - 47378
7945.88 Fe 1 35379 — 47961
7998.97 Fe I 35257 - 47756

oUZo. j4 r e I jOU ly /I 8 < 174o J J_
8046.07 Fe 1 35612 — 48037
8085.20 Fe I 35856 — 48221
8198.95 Fe 1 35768 - 47961
8220.41 Fe 1 34844 - 47006

0 _ J Z . J J r e 1
1 A 1 7J jO 1 1 /I 77 ^ A4 / / jO

8327.06 Fe I Mill — 29733
8331.94 Fe I 35379 ~ 47378
8339.43 Fe I 35768 - 47756
8387.78 Fe I 17550 - 29469

8468.41 Fe I 17927 29733
8514.08 Fe I 17727 29469
8515.1 1 Fe I 24339 36079
861 1.81 Fe I 22947 34556
8661.91 Fe I 17927 29469

n 77U. / /
n /I AU.40 n 1/1

0.041 0.025 -1.61

0.076 0.046 -1.33

1.7 1.1 0.03

1.2 0.75 -0.13

U.VJ4Z n 07 A — 1 S8
1 . J 0

0.041 0.026 -1.59

0.20 0.13 -0.89

0.088 0.057 -1.25

0.12 0.079 -1.10

0 7 1 n 1 A
yi. 1

4

—n 8 ^

0.023 0.016 -1.78

0.019 0.014 -1.85

1.8 1.4 0.14

2.3 1.7 0.24

A 74. /
1 7 n ^AU. jO

3.1 2.4 0.39

1.9 1.6 0.20
7 7 1.8 0.25

4.1 3.4 0.53

A Q4. y A I4. 1
n A

1

u.o 1

1.4 6.3 0.80

1.8 1.5 0.18

0.90 0.77 -0. 1 1

0.068 0.059 -1.23

1 1
J. 1

7 7 0 41

1.8 1.5 0.19

0.55 0.49 -0.31

0.093 0.082 -1.08

0.14 - 0.12 -0.91

A n4. u 1 AJ.O U. Jl J

5.1 4.7 0.67

4.0 3.8 6.58

4.6 4.4 0.64
4.4 4.2 0.63

1 1

1 .

1

1 1

1 .

1

n (\A

4.1 3.9 0.60

3.5 3.5 0.54
1.0 1.0 0.01

8.1 8.2 0.92

n Q7 —n nnu.uu
0.083 0.086 -1.06
2.7 2.8 0.45

1.3 1.4 0.14

0.068 0.072 -1.14

n n7 ^ n n7 7 _1 ^A
1 .jO

0.018 0.019 -1.71

0.038 0.042 -1.38

0.050 0.056 -1.25

0.070 0.079 -1.10
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Wavelength Spectrum Energy Levels gf Log gf

A K 10"/sec

8674 75 Fp I 22838 - 34363 0.072 0.081 -1.09
8688 63 Fp r 17550 - 29056 0.13 0.14 -0.85

8757.19 Fe I 22947 - 34363 0.065 0.074 -1.13

8764.00 Fe I 37521 - 48928 3.6 4.1 0.61
8793 38 Fp i 37163 - 48532 2.5 2.9 0.46

8824 23 Fp I 17727 - 29056 0.073 0.085 -1.07

8866.96 Fe I 36686 - 47961 3.7 4.3 0.64
8999.56 Fe I 22838 - 33947 0.18 0.22 -0.65
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

2332 80 Fe II 385 43239
2338.00 Fe II 863 - 43621
2343.49 Fe II 0 — 42658
2348.10 Fe II 1873 — 44447
2348.30 Fe II 668 — 43239

2359.10 Fe II 863 43239
2360.00 Fe II 1873 - 44233
2360.29 Fe II 2430 — 44785
2364.83 Fe II 385 — 42658
2368.60 Fe II 2838 — 45044

2373.73 Fe II 0 421 15

2375.19 Fe II 3118 - 45207
2379.28 Fe II 2430 — 44447
2380.76 Fe II 668 — 42658
2382.04 Fe II 0 — 41968

2383.24 Fe II 2838 44785
2384.39 Fe II 3118 - 45044
2388.63 Fe II 385 — 42237
2395.62 Fe II 385 — 42115
2399.24 Fe II 668 — 42335

2404.43 Fe II 863 42440
2404.88 Fe II. 668 - 42237
2406.66 Fe II 863 — 42401
2410.52 Fe II 863 — 42335
241 1.07 Fe II 977 — 42440

2413 31 Fe II 977 42401
2424.14 Fe II 22637 - 63876
2430.07 Fe II 22810 — 63949
2444.51 Fe II 20831 — 61726
2445.56 Fe II 21812 — 62690

2458.78 Fe II 25805 66464
2493.18 Fe II 21430 - 61528
251 1.76 Fe 11 21712 — 61513
2525.39 Fe II 21252 — 60838
2526.30 Fe II 20831 — 60402

2529.55 Fe II 22637 62158
2533.63 Fe II 21430 — 60888
2534.42 Fe II 21712 — 61157
2536.82 Fe II 21582 — 60990
2538.81 Fe II 21430 — 60807

2539 00 Fe II 21252 60625
2543.38 Fe II 21582 - 60888
2550.02 Fe II 26353 — 65556
2562.53 Fe II 7955 — 46967
2563.47 Fe II 8392 — 47390

2566.91 Fe II 8680 47626
2574.37 Fe II 20831 59663
2577.92 Fe II 8847 47626
2582.58 Fe II 8680 47390
2585.88 Fe II 0 38660

15. 1.2 0.09

9.5 0.78 -0.11

20. 1.7 0.22

12. 1.0 0.00
8.6 0.71 -0.15

8 7 0.72 —0. 14

11. 0.96 -o!o2
12. 0.98 -0.01

15. 1.2 0.09

14. 1.2 0.09

17. 1 5 0.17

11. 0.96 -0.02

21. 1.8 0.26

13. 1.1 0.04
92. 7.8 0.89

14. 1.2 0.06
11. 0.93 -0.03

26. 2.3 0.35

96. 8.3 0.92

34. 2.9 0.47

7.0 0.61 -0.21

100. 8.6 0.94
33. 2.9 0.46
33. 2.8 0.45

25. 2.2 0.33

26 2.3 0 36
15. 1.18

130. 11. 1.06

159. 14. 1.15

124. 11. 1.05

331. 30. 1.48

723. 67. 1.83

283. 27. 1.43

275. 26. 1.42

192. 18. 1.26

252. 24. 1.38

111. 27. 1.43

241. 23. 1.37

478. 46. 1.66

116. 27. 1.43

11

A

26 1 421 •

139. 13. 1.13

120. 12. 1.07

136. 13. 1.13

98. 9.7 0.99

48 4 7 0 68
150. 15. 1.17

72. 7.2 0.86

68. 6.8 0.84
42. 4.2 0.63
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Loggf

2591.54 Fe II 8392 46967 62. 6.2 0.79
2593.73 Fe II 8847 — 47390 69. 6.9 0.84
J. J y O.J / r e 1

1

JO? 188 "nQjoojy 4J

.

A A4.0 r> AAU.OD
I? Q

1

1

AU 1 y /] c QJ OHJ y 1 7 ^
I _4. 1 1

I -1

.

i . I

U

r e II
AAW J y\j 1 J /I 74 /

.

A 84.0 r> A8U.DO

261 1.87 Fe II 385 — 38660 53. 5.4 0.73

2613.82 Fe II 863 — 39109 24. 2.5 0.39

_o 1 / .OZ f e 1

1

AAS joojy "> 1Z.J (\ 1A
TATn A 1_D_U.H 1 r e 1

1

1 on 1

1

.1 yv 1 -1
A A n A8U.Do A 1 7

TAT 1 A7 r e II
Q77 1 Q 1 noJ y 1 \Jy 1 1 1 1

1 .J n 1

7

U. 1 z

2625.67 Fe II 385 — 38459 28. 2.8 0.45

2628.29 Fe II 977 — 39013 23. 2.4 0.38

_D.1 1 .\JJ r e 1

1

7 7 8 1 n11 o I U An8n7 77/1 Qll'iy. 71/1Z j4. 7 17Z.J /

XT'r e 1

1

AA8 1 8AAH 1

A

1 8 f\ <;8U.JO
">AA 1 AA_D04.0D IT r\

r e 1

1

7 7 "J 1 ^ A/I 8 17 1/17 1

A

3D. 1 ^ A
1 .JO

2666.64 Fe II 27620 — 65 1 1

0

247. 26. 1.42

2703.99 Fe II 27315 — 64286 195. 21. 1.33
") 7 1 /I /II_ / 1 4.4 1 r e 1

1

7Q^ < /I /I 7 8 ^44 / 0 J 7 1 8 1O. 1 yj.y 1

") 7 ") 7_ / _ / . j4 f e 1

1

ojyl 4jU44 7 < a A0.4 n Q7
T 7 I /'\ 7/1_ / 3U. /4 IT r\r e 1

1

eABnoooU A n4U. /I ^4. J n A^U.D J

2736.97 Fe II 8680 — 45207 44. 4.9 0.69

2739.55 Fe II 7955 — 265. 30. 1.47
TP

1

1

8 8/17 /I «; 7 on4j_ 7U 1 T A
1 .ID. I A

\ 4. 1 . 1 J

r e 1

1

8A8n A «;n8n4 J U OU 1 78
1 / o. ")n_u. 1 . JU

77 1U 18_ / 4V. 1 o r 6 1

1

8Asn 4jU44 c 7 n 7Au. / o

2749.32 Fe II 8392 — 44754 ''32. 26.. 1.42

2753.29 Fe II 26353 — 62662 373. 42. 1.63
7 7 ^ 1

A

r e 1

1

7QS
/ yjj 44— J -1 _? 1

.

ly. 1 .4D
7 7 A7 "nH TP r\

r e 1

1

7 A 1 7n_ D I / U A77Q1 8 1 1o.i I . yj. 1 Q8
1 .70

2926.59 Fe II 7955 42 1 1

5

12. \S 0.18

2944.40 Fe II 13673 47626 32. 4.2 0.62

3227.75 Fe II 13474 44447 79. 12. 1.09
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Wavelength Spectrum Energy Levels

A K

2294.20 Ga I 0 - 43574
2338.28 Ga I 826 - 43578
2371.32 Ga I 0 - 42158
2418.70 Ga I 826 - 42158
2450.07 Ga I 0 - 40803

2500.17 Ga I 826 - 4081

1

2500.70 Ga I 826 - 40803
2624.82 Ga I 826 - 38913
2659.87 Ga I 0 - 37585
2719.65 Ga I 826 - 37585

I^IA.IA Ga I 0 - 34782
Ga I 826 - 34787

2944.18 Ga I 826 - 34782
4032.98 Ga I 0 - 24788
4172.06 Ga I 826 - 24788

gA gf Log gf

108/sec

0.067 0.0053 -2.11

0.23 0.019 -1.73

0.14 0.012 -1.93

0.63 0.056 -1.25

4.1 0.37 -0.43

7.3 0.68 -O.R
0.67 0.063 -1.20

0.086
f\ f\f\c\ C\0.0089 -2.05

0.82 0.087 -1.06
2.0 0.22 -0.66

5.9 0.73 -0.14

1 1. 1.5 0.17
1 o
1.8 0.24 -0.63

0.98 0.24 -0.62

2.0 0.53 -0.27
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Wavelength Spectrum Energy Levels gA gf Log gf
A K 108/sec

Gd I 215 36192 2.2 0.26 -0.59
2787.68 Gd I 533 36395 3.6 0.41 -0.38

2903.75 Gd I 1719 — 36147 2.0 0.26 -0.59
31)43.Ul Gd I

QOQyyy 33852 3. J
Ci AO A 1 O—0.32

3046.48 Gd I 533 33348 3.8 0.54 -0.27

3059.92 Gd I 215 32886 2.2 0.31 -0.51

3069.42 Gd I 215 32785 1.4 0.20 -0.70
3087.05 Gd I 0 — 32384 1.7 0.24 -0.62
'5111 in
3 1 1 i.iy Gd I

1 T 1 n
1 / ly 33852 A O4.8 0.70 -0. 15

3119.01 Gd I 533 32585 2.3 0.33 -0.48

3127.25 Gd I 999 32967 2.0 0.30 -0.53

3136.93 Gd I 0 31869 3.0 0.44 -0.36

3137.30 Gd I 0 — 31865 3.0 0.44 -0.36

3 1 3o. /

1

Gd I j33 32384 l.Z (J.32 A C A—0.50
3158.63 Gd I 215 31865 3.7 0.56 -0.25

3167.20 Gd I 999 32564 1.8 0.28 -0.56
3190.28 Gd I 533 31869 4.2 0.64 -0.20
3199.30 Gd I 1719 — 32967 5.7 0.87 -0.06
3 1 yy.jo Gd I 533 3 1778 3.U U.45 A O yl—0.34
3203.41 Gd I 999 32207 2.3 0.35 -0.45

3215.26 Gd I 999 32092 1.0 0.16 -0.80
3232.78 Gd I 533 31457 3.8 0.59 -0.23

3266.73 Gd I 533 - 31136 8.7 1.4 0.14

326 /.o4 Gd I Z 1 J 30809 5.

1

U.6U —U.22
3282.25 Gd I 999 31457 4.5 0.73 -0.14

3291.48 Gd I 1719 32092 9.2 1.5 0.17

3294.08 Gd I 533 30882 6.5 1.1 0.03

3357.61 Gd I 533 — 30308 2.8 0.48 -0.32
'5 "5 T '5 OA3373.84 Gd I 0 29631 1 -1

1.1
A 1 O
U. 1 0

f\ n A/4

3397.22 Gd I 1719 31 147 3.6 0.63 -0.20

3406.92 Gd I 533 29877 2.3 0.40 -0.40

3411.02 Gd I 999 30308 2.9 0.50 -0.30

3423.90 Gd I 999 — 30197 14. 2.5 0.39

3455.27 Gd I
1 'T 1 O
1 / 1 y 30652 l.y U.52 A O Q—U.2o

3486.20 Gd I 533 29209 1.1 0.39 -0.41

3497.09 Gd I 533 29120 0.86 0.16 -0.80

3513.65 Gd I 999 29451 9.0 1.7 0.22

3525.15 Gd I 999 - 29359 1.1 0.21 -0.67

3 Jo3.oj Gd I
O 1 c 281 12 (\ n A

I). /4 A 1 /I
U. 14

A Q C—U.OJ
3588.21 Gd I 0 27861 0.55 0.11 -0.97

3596.84 Gd I 999 28793 0.99 0.19 -0.72

3604.87 Gd I 1719 29451 12. 2.3 0.37

3648.48 Gd I 1719 — 29120 1.00 0.20 -0.70

3658. 19 Gd I 533 27861 1 A
1 .4

A O O A C C—U.J J

3674.05 Gd I - 215 27425 6.2 1.3 0.10

3679.21 Gd I 533 27705 2.3 0.47 -0.33

3684.13 Gd I 0 27136 12. 2.3 0.37

3696.93 Gd I 0 27042 0.56 0.12 -0.94

3713.57 Gd I 215 27136 12. 2.4 0.38

3715.92 Gd I 215 27119 0.58 0.12 -0.92
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

3717.48 Gd I 533 — 27425 13. 2.6 0.42

3726.57 Gd I 215 — 27042 0.51 0.11 -0.97
3732 32 Gd I 1719 2 2 0 47 -0 11

Gd I 533 773 1

6

1.3 0.28 -0.55

31?,6AA Gd I 1719 78475 0.85 0.18 -0.75

3739.76 Gd I 999 — 27731 3.3 0.70 -0.16
3744.83 Gd I 1719 — 28415 5.0 1.1 0.02

3751 10 Gd I 215 0.54 0.1

1

-0 94
3757.94 Gd I 533 771 36 5.9 1.2 0.09

3760.47 Gd I 7562 341 47 4.2 0.90 -0.05

3762.20 Gd I 999 — 27572 5.6 1.2 0.08

3771.26 Gd r 533 — 27042 1.4 0.29 -0.53

3773.45 Gd I 7654 34147 8.5 1.8 0.26

3776.83 Gd I 7235 33705 7.5 1.6 0.21

3783.05 Gd I 999 7747 5 18. 3.9 0.59

3795.75 Gd I 999 — 27337 1.0 0.22 -0.66
3804.39 Gd I 7427 — 33705 7.6 1.6 0.22

3824.15 Gd I 7562 H705DDI \JJ 4 6 1 0 0 00\J • \J\J

3832.97 Gd I 533 1.0 0.23 -0.64
3838.90 Gd I 999 77041 0.23 0.052 -1.29

3840.26 Gd I 215 — 26248 0.56 0.12 -0.91

3843.28 Gd 1 1719 — 27731 9.9 2.2 0.34
1846 49 Gd I 6976 4 7 1 0 0 02
3858.45 Gd I 6976 37886 4.0 0.89 -0.05

3864.79 Gd I 999 76866 0.67 0.15 -0.82

3866.99 Gd I 1719 — 27572 10. 2.3 0.36
3873.57 Gd I 6976 — 32785 6.8 1.5 0.19

3874.46 Gd I 533 26336 0.72 0.16 -0.79
3887.73 Gd I 533 0.33 0.075 -1.12

3892.72 Gd I 7103 32785 1.2 0.27 -0.57

3897.32 Gd I 7235 — 32886 1.8 0.42 -0.38
3902.71 Gd I 999 — 26615 1.5 0.34 -0.47
3904.29 Gd I 215 7587 1 0 93 0 21 —0 67
3905.65 Gd I 1719 77^^ 1 6 1.1 0.62 -0.21

3912.75 Gd I 7235 "^7785 2.1 0.48 -0.32

3926.68 Gd I 7427 — 32886 3.1 0.72 -0.14
3934.79 Gd I 533 — 25940 4.8 1.1 0.05
3935 38 Gd I 0 0 75 0 1 8V/. 1 o —0 76
3941.80 Gd I 1719 7708

1

1 UO 1 2.5 0.59 -0.23
3942.63 Gd I 215 75577 2.2 0.51 -0.29

3943.24 Gd I 0 — 25353 0.93 0.22 -0.66
3943.62 Gd I 7235 — 32585 5.7 1.3 0.13

3945.54 Gd I 999 76117 6 4 1.5 0 17

3953.37 Gd I 533 7587 1 2.3 0.55 -0.26
3958.68 Gd I 0 7 57 54. 0.36 0.085 -1.07

3960.11 Gd I 6976 1777 1 4.4 1.0 0.02
3965.04 Gd I 7235- 32448 1.9 0.46 -0.34
3966.28 Gd I 1719 26925 3.2 0.76 -0.12
3969.00 Gd I 215 25403 2.7 0.63 -0.20
3972.71 Gd I 0 25165 1.3 0.30 -0.52
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Wavelength Spectrum Energy Levels

A K

3974.81 Gd I 1719 — 26870
3979.33 Gd I 215 25338
3987.84 Gd I 0 25069
3992 69 Gd I 533 25572Z. ^ ^ / Z-

4000 18~\J\J\J * 1 \j Gd I 6786 3 1 778

4006.96 Gd I 215 - 25165
4008.33 Gd I 999 — 25940
401 3 43 Gd I 7427 32336_J Z. _7 _J \J

401 5 22 Gd I 7235/ Z. _7 ^ 32133_J Z. 1 J J

401 5 58 Gd I 1719V 1 V y 2661 5

4017.25 Gd I 7562 — 32448
4017.71 Gd I 6976 — 31859
401 9 73 Gd I 533^ ^ ^ 25403
4023 14 Gd I 1719i. 1 v y 26568z. u o
4023 35 Gd 1 533^ ^ ^ 25381Z. ^ ^ O 1

4027.61 Gd I 999 — 25821
4028.15 Gd I 6976 — 31795
4030 88 Gd I 6976 3 1 778
4033 49 Gd IVJI vJ. 1 7235/ Z. ^ _J 32020
4035.40 Gd I 215 24989

4036.84 Gd I 7235 - 32000
4043.71 Gd I 7427 32150
4044.02 Gd I 533^ ^ ^ 25254
4045.01 Gd I 0 2471 5

4047 09 Gd I 7654 32356

4049.20 Gd I 1561 — 32252
4050.37 Gd I 7654 — 32336
4053 64 Gd I 999 25661
4054 72 Gd I 0
4058 22 Gd T 21 5Z. 1 ^ 24850

4059.88 Gd I 7235 — 31859
4066.04 Gd I 7562 — 32150
4068 35 Gd I 7427 32000
4068 74 Gd I 7562 32133
4078 70 Gd I 533^ ^ ^ 25044

4080.53 Gd I 215 - 24715
408 3.7€ Gd I 6976 31457
4090 41 Gd IVJI \J. 1 21 5 24656
4091 75 Gd I\J v^ 1 7427 3 1859
4092 71 Gd I 17191 1 1 y 26146

Gd I lAll - 31848
4100.26 Gd I 999 — 25381
41 04 991 \j'~r • y y Gd I 7103 3 1 457
411? Q4 7562 3 1 869
419S 7R ^JIV_1 1 O'-ry y 32730

1 1 o J J J lAl 1 SZ.H- / 1 J

4138.03 Gd I 6976 31136
4148.86 Gd I 1719 25815
4149.48 Gd I 7235 31328
4157.78 Gd I 999 25044

gf Loggf
108/sec

1 6 U.JO U.fz
2 6 —0 9 1U.Z 1

1 S U.JO —O 44U.t'f

1.2 0.29 -0.54
1.4 0.33 -0.48

n ^6U. J)D U.UoO 1 .uo
1 ^1 . J n ^2U. JZ —0 4Q

J . o U. "Z —n 04

3.6 0.87 -0.06
1.0 0.25 -0.60

7 Q 1 Q n 98u.zo
Q 5 2 ^Z.J U. J D
1 1
1 .

1

u.zo —0 '^8U.JO
5.4 1.3 0.11

2.9 0.70 -0.16

u.o / U.Z 1
—n ^;8U.Oo

Z J. S 7J. /
n 7Au. / o

1 Q A 5 U.OO
16. 4.0 0.60
1.1 0.27 -0.57

o.u 1
1 .J U. 1 o

Q Q 2 A 0 "^8U.JO
n 1 5 U.UjD — 1 44

4.8 1.2 0.07

6.9 1.7 0.23

D. / 1 .o n 99u.zz

O." 1 7 n 9"?U.Z J
1 n1 u. Z.J U. J "

2.4 0.58 -0.24

8.0 2.0 0.29

1 A J .D 0 55U.J J

D.J 1 .D n 1

0

\j.\.y

1 ? J.U 0 48u.to

6.2 1.6 0.19

9.2 2.3 0.36

n S8U.JO n 1 A —ft 84U. o^
1 n1 w. 2 6z.o 0 41U.H 1

1 9 n 48 —0 "^9
U.jZ

0.97 0.24 -0.61

4.8 1.2 0.08

J.O 1 c
1 . J 0 1 6U. 1 o

Z.J n 5Q —fl 91U.Z J

z.u U.J I

1.5 0.37 -0.43

1.6 0.40 -0.40

Z.J U.J 7 —A 91U.Z J

U.oU n 9

1

U.Z 1 U.O"

1 .z U. jU —n ^9U. JZ
1 1
1 . 1.

n 97U.Z /
—n 56U.JO

0.65 0.17 -0.77
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Wavelength Spectrum Energy Levels
A K

gA
108/sec

gf Log gf

4171.71 Gd I 1 1830 35795
4175.54 Gd I 1719 25661
4182.77 Gd I 7235 — 31136
4190.78 Gd I 999 — 24854
4191.63 Gd I 999 — 24850

4208.08 Gd 1 6550 f\''> f\Ci30308
4224.27 Gd I 7480 I 31147
4225.03 Gd I 1719 — 25381
4225.85 Gd I 1719 — 25376
4245.34 Gd I 7103 — 30652

4250.28 Gd I 6786 30308
4260.12 Gd I 533 24000
4262.09 Gd 1 6786 — 30242
4266.60 Gd I 999 — 24430
4267.00 Gd 1 215 — 23644

4270.28 Gd I 6786 30197
4274.17 Gd I 0 23390
4285.82 Gd I 6550 — 29877
4286.12 Gd I 1719 — 25044
4299.29 Gd I 6378 — 29631

4306.34 Gd I 0 23215
4309.29 Gd I 7947 31147
4313.84 Gd I 215 23390
4314.40 Gd I 7480 — 30652
4320.52 Gd I 7103 — 30242

4327.12 Gd I 0 23 104
4328.94 Gd I 7103 I 30197
4329.58 Gd I 6786 — 29877
4331.38 Gd I 6550 — 29631
4337.51 Gd I •6378 — 29426

A A ^ A ^ Gd I
C\C\C\999 ^ A C\f\f\24000

4346.62 Gd I 215 I 23215
4370.18 Gd I 6550 29426
4373.83 Gd I 533 23390
4376.07 Gd I 6786 — 29631

4378.56 Gd I 7562 30395
4389.88 Gd I 7103 29%11
4392.06 Gd I 7480 30242
4400.76 Gd I 7480 30197
4401.86 Gd I 1719 24430

4403.14 Gd I 7947 30652
4409.25 Gd I 8498 31172
4411.16 Gd I 533 23196
AAXZ.AA Gd I 6976 29628
4414.16 Gd I 8498 31 147

AAIA.73 Gd I 999 23644
4422.41 Gd I 215 22821
4430.63 Gd I 0 22564
4431.76 Gd I 7947 30505
4452.73 Gd I 12487 34938

8.2 2.2 0.33

9.5 2.5 0.39
1.8 0.48 -0.32

6.9 1.8 0.26

2.4 0.63 -0.20

0.80 0.21 -0.67

1.2 0.33 -0.48

1.2 0.32 -0.49

18. 4.8 0.69
2.5 0.68 -0.17

0.97 0.26 -0.58

2.1 0.56 -0.25

24. 6.5 0.82

1.9 0.51 -0.29
1.1 0.30 -0.52

0.79 0.22 -0.66

0.65 0.18 -0.75
5.8 1.6 0.20
1.0 0.29 -0.54
5.4 1.5 0.18

2.2 0.62 -0.21

5.0 1.4 0.14

4.0 1.1 0.05

8.7 2.4 0.39

5.5 1.5 0.19

3.9 1.1 0.04
1.8 0.50 -0.30

5.0 1.4 0.15

3.0 0.85 -0.07

1.7 0.47 -0.32

5.6 1.6 0.20
1.9 0.54 -0.27

2.3 0.67 -0.17
2.1 0.61 -0.21

1.1 0.32 -0.50

3.1 0.89 -0.05

2.5 0.73 -0.14,

4.3 1.2 0.09
1.3 0.38 -0.42

4.2 1.2 0.08

8.9 2.6 0.41

4.3 1.3 0.10
1.1 0.32 -0.50
0.35 0.10 -0.99

17. 5.0 0.70

1.7 0.49 -0.3 1

2.7 0.78 -0.11

1.9 0.56 -0.25

1.4 0.42 -0.37
2.2 0.65 -0.18
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Wavelength Spectrum Energy Levels gA af

A K 108/sec

4461.36 Gd I 7427 - 29835 0.45 0.13 -0.87
4473.28 Gd I 215 - 22564 0.12 0.035 -1.46
M-M- / D. 1 Z. PH I\J\X i 0 1.4 0.43 -0.36
4485.48 Gd I 533 - 22821 0 052 0 016 -1 81

4486.90 Gd I 1719 - 24000 0.75 0.23 -0.64

4497.13 Gd I 999 - 23229 1.1 0.33 -0.49
4503.79 Gd I 999 - 23196 0.058 0.018 -1.75

ljU. 1 J J J — 777 1

8

0.81 0.25 -0.61

4519.66 Gd I 215 - 22335 1 8 0 56 -0 25
4537.81 Gd I 533 - 22564 1.7 0.51 -0.29

4542.03 Gd I 215 - 22226 0.50 0.15 -0.81

4544.23 Gd I 7427 - 29426 0.81 0.25 -0.60
fH I 1 OS84

1 Uoo^ — '^778';
/ O J 0.88 0.27 -0.56

4572.20 Gd I 6976 - 28842 0 92 0 29 -0 54

4573.81 Gd I 0 - 21858 0.19 0.061 -1.22

4575.91 Gd I 7947 - 29795 3.6 1.1 0.06

4581.29 Gd I 999 - 22821 0.81 0.25 -0.60
IjQ 1

7480
/ toU _ 7 07 0/1 5.0 1.6 0.20

4584.26 Gd I 10576 - 32384 2 5 0 79 -0 10

4598.90 Gd I 7103 - 28842 4.4 1.4 0.15

4602.93 Gd I 999 - 22718 0.45 0.14 -0.84

4608.58 Gd I 533 - 22226 0.045 0.014 -1.84

fD 1 1.JU CA I A78AO / OO — 784.'^1Z.o'fJ 1 5.0 1.6 0.20

4619.14 Gd I 10222 - 31865 1 -6 0 53 -0 28
4624.42 Gd I 6550 - 28169 1.3 0.40 -0.39

4636.64 Gd I 6550 - 28112 3.8 1.2 0.09

4646.00 Gd I 11830 - 33348 6.7 •2.2 0.34
PH IlaQ 1 O J / o — 778A1/. / oO 1 3.6 1.2 0.06

4679.18 Gd I 12487 - 33852 7 8 2 6 0 41

4680.04 Gd I 7480 - 28842 2.8 0.93 -0.03

4683.07 Gd I 7103 - 28451 0.64 0.21 -0.68

4683.33 Gd I 7947 - 29294 5.4 1.8 0.25

'fOoO. IZ. PH Ibq I J J J — 7 1 8'^8Z 1 o J o 0.21 0.071 -1.15

4691.16 Gd I 6550 - 27861 0 72 0 24 -0.62

4694.33 Gd I 8498 - 29795 10. 3.3 0.52

4697.42 Gd I 6378 - 27660 3.4 1.1 0.05

4709.78 Gd I 999 - 22226 0.35 0.12 -0.93
4778 PH IijU 1 J J J 0.13 0.042 -1.37

4735.75 Gd I 6550 - 27660 2 1 0.69 -0.16

4743.65 Gd I 6786 - 27861 3.5 1.2 0.07

4745.82 Gd I '7103 - 28169 0.99 0.34 -0.47

4758.26 Gd I 533 - 21543 0.061 0.021 -1.68

/ J o. /

U

PH I 7 1 O'^ — 78117zo 1 i z 2.9 1.00 -0.00

4760.74 Gd I 1719 - 22718 0 21 0.073 -1.14

4763.82 Gd I 10884 - 31869 3.4 1.2 0.06

4767.24 Gd I 7480 - 28451 4.7 1.6 0.21

4780.99 Gd I 11297 - 32207 1.9 0.64 -0.19

4781.92 Gd I 999 - 21905 0.29 0.100 -1.00

4784.62 Gd I 7947 - 28842 3.4 1.2 0.07

4786.75 Gd I 7562 - 28448 1.1 0.37 -0.43
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Wavelength Spectrum Energy Levels

A K

4807.45 Gd I 8498 — 29294
4808.01 Gd I 13926 — 34719
4816. o3 Gd I

I 1 O 0 A
I I oil) jZJO J

4835.26 Gd I 999 Zlo/j
4859.22 Gd I 10884 1 1 /I CT

4861.78 Gd I 11297 31859
4862.59 Gd I 10576 — 31136
4871.50 Gd I

1 A'J A1U36U 3Uoo2
4881.08 Gd I 11297 3 1 / /o

4881.36 Gd I 12487 jZyo 1

4883.19 Gd I 10222 — 30695
4910.12 Gd I 6976 — 27337
4y 1 J.OJ Gd I /Z5j Z / J /Z

4916.60 Gd I 10222 •3 AC c/;3Uj JO
4934.12 Gd I 11830 iLxiyA.

4936.33 Gd I 10884 — 31136
4938.61 Gd I 12487 — 32730
A OCA 1 14yjK). 1

1

Gd I
1 Al /IA "2 AC c/;3Uj JD

4951.58 Gd I 11830 nm A3ZUZU
4952.47 Gd I 1719 T 1 QACziyuj

4958.79 Gd I 11297 31457
4969.16 Gd I 10576 — 30695
4972.61 Gd I 6976 OTAO 1Z /Uo 1

4999.07 Gd I 10884 "2 AOO3UooZ
5011.74 Gd I 11830 5 I 1 la

5015.04 Gd I 8498 28433
5020.37 Gd I 7562 — 27476
CA'30 AO Gd I

1 1 O OT
I iZy /

111 If.3 J 1 36
5103.45 Gd I 7947 T7 C "J AZ / j36
5136.04 Gd I 7103 Z6j6o

5141.50 Gd I 7480 — 26925
5142.68 Gd I 7427. — 26866
C 1 C C OA Gd I 7480 Z6o /U

5158.48 Gd I 7235 T/r /r 1 cZ661

J

5163.70 Gd I 6976 Z633 /

5171.69 Gd I 0 19331
5187.88 Gd I 6550 — 25821

Gd I
n 1 A'3
7 103 Z633 /

5217.48 Gd I 999 ZUl 6U
5219.40 Gd I 6786 O CO/I AZ5y4U

5233.93 Gd I 7235 26336
5246.87 Gd I 15665 — 34719
C O C 1 1 O525 1. 18 Gd I 8498 o T c 1Z7536
5252.14 Gd I 11067

'> A 1 A 130101
5254.75 Gd I 6378 ^ C /I A'3Zj4U3

5255.80 Gd I 6550 Z J J 11

5263.81 Gd I 533 19525
5268.01 Gd I 7947 26925
5268.78 Gd I 533 19507
5271.79 Gd I 6976 25940

Loggf
IQS/see

2.8 0.96 -0.02

2.6 0.88 -0.05

1.7 0.61 -0.22
n 1

Q

u. 1 y A a/;q —1.1/

1.8 0.64 -0.20

2.0 0.71 -0.15

2.3 0.83 -0.08

2.4 0.86 -0.07
Z.3 A Q 1U.O 1

A no—\j.\jy

2.4 0.85 -0.07

1.7 0.60 -0.22

0.57 0.21 -0.69

0.26 0.094 -1.02
f4 8 1U.O 1

n TOu.zy A C-3
^J. J3

8.1 3.0 0.47

1.9 0.70 -0.16

7.5 2.7 0.44
1.2 0.45 -0.35
A A 1AU.34 A An—U.4/
0.18 0.065 -1.19

3.1
,

1.2 0.06
1.9 0.71 -0.15

0.38 0.14 -0.85

l.b A <rQ\j.jy A TJ—U.Z3
1.5 0.55 -0.26

7.9 3.0 0.47

0.22 0.082 -1.09
1.7 0.65 -0.19

/.6 1 A3.U A AlU.4 /

0.48 0.19 -0.72

0.53 0.21 -0.68

0.52 0.21 . -0.68

6.0 2.4 0.38
A AQ A 1 Q A 1 1—U. / 1

0.45 0.18 -0.74

0.036 0.014 -1.84

0.28 0.11 -0.95

2.5 1.00 -0.00
A AO 1 A A'3'7U.U3 /

1 A1— 1 .43

1.5 0.62 -0.21

0.78 0.32 -0.49
4.2 1.7 0.24
2.8 1.1 0.06
O 1Z. 1 U.o6 A A^—U.U6
0.40 0.17 -0.78

0.69 0.28 -0.55

0.029 0.012 -1.92

0.16 0.065 -1.19

0.057 0.024 -1.62

0.12 0.049 -1.31
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 1 nR 110°/sec

5272.91 Gd I 6378 - 25338 0.25 A 1 A
0. \ 0 A OA—u.yy

^ ^ O ^ AO5282.48 Gd I 10576 one A"^29502 0.80 A 1 /I c\ An—U.4/
5283.08 Gd I 7947 26870 2.0 0.83 -0.08

5298.58 Gd I 10222 — 29090 0.43 0.18 -0.74

5301 .67 Gd I 7480 — 26337 1 . / U. 1

Z

A 1 A—U. 14

5302.76 Gd I 6550 — 25403 1 A
1 .1)

A /I '2

U.4i A 1 n—0.5 1

5306.70 Gd I 6976 25815 A OU.Z9 A 1 O
U. l4 A QT

5307.30 Gd I 7103 I 25940 1.5 0.65 -0.19

5321.25 Gd I 6550 — 25338 0.20 0.085 -1.07

5321.50 Gd 1 6378 — 25165 A cn0.57 A O /I A m 1—U.ol

5321.78 Gd I 6786 - 25572 1 A
1.4

A c n A O "1—U.Zi
5322.37 Gd I 29006 A A"^0.42 A 1 O0.18 A ^7 C—0.75

5322.69 Gd I 10576 29359 0.62 0.26 -0.58

5327.32 Gd I 10360 — 29126 1.5 0.62 -0.21

5328.30 Gd I 10222 — 28985 f\ O A0.84 A '5 ^0.36 A A C—U.4-)

5333.30 Gd I 10884 - 29628 2.7 1 . 1 U.U6

5337.53 Gd I 10360 AAAA29090 A
U. /Z A '3 10.5 1

A 5 1—U.J 1

5341.17 Gd I 7103 I 25821 0.17 0.074 -1.13

5341.81 Gd I 1719 — 20434 0.038 0.016 -1.79

5343.00 Gd I 1 1297 — 30007 5.3 z.z 0.5 J

5345.13 Gd I 6550 — 25254 A 1 Q A 1 '7
0.\ 1

A -7-7

5345.68 Gd I 999 1 A^TA 119701 A A'?')0.0 /Z 0.05 1 — 1 .J 1

5348.67 Gd I 6378 25069 0.89 0.38 -0.42

5350.38 Gd I 12487 — 31172 7.3 3.1 0.50

5353.26 Gd I 1 1830 _ 30505 A O Z.O A 1 10.5 1

5361.66 Gd I 10360 - 29006 ATI0.7

1

A 10.5 1
A C 1—U.J 1

5365.38 Gd I 10576 A'^ AA29209 1 A
1.4

A C O
U.j8 A T "J—U.z3

5367.70 Gd I 1036a 28985 0.42 0.18 -0.74

5368.79 Gd I 7947 — 26568 0.21 0.093 -1.03

5369.61 Gd I 10884 — 29502 A AC\ A 1O.Z 1 —U.6 /

5369.92 Gd I 6786 — 25403 c\ A a0.46 A 1 AO.ZO A n(\—U. 10

5370.63 Gd I 10222 28837 1 A
1.9

AU.oZ A AQ—u.uy
5384.15 Gd I 10884 29451 0.65 0.28 -0.55

5389.50 Gd I 10576 — 29126 1.2 0.51 -0.29

541 1.20 Gd I 10884 — 29359 A /I A0.4U A 1 "7

U. 1 /
A 7^—U. /O

5413.20 Gd I 7103 - 25572 0.44 A 1 Q
u. 1 y

A Tf—U. / /

5413.39 Gd I 6786 25254 A ^ A0.20 A AO'?U.Uo / — 1 .UD

5415.69 Gd I 7480 25940 0.48 0.21 -0.67

5421.19 Gd I 1719 — 20160 0.047 0.021 -1.68

5436.30 Gd I 7947 — 26337 O.Z 1
AITO.iZ U. 7Z

5441.58 Gd I 8499 - 26870 A Ao.zo A AOO
1 .uo

5453.46 Gd I 1 1297 29628 1 A
1 .U U.46

A lA
U.j4

5455.31 Gd I 10884 29209 0.46 0.20 -0.69

5469.72 Gd I 7103 25381 0.21 0.093 -1.03

5475.72 Gd I 6786 — 25044 A AA C0.095 A A/1U.U43 1 17
1 . J /

5480.23 Gd I 10884 — 29126 A '3 A0.50 n 1 ^ • A 07U.O /

5482.01 Gd I
1 A O O yl10884 29120 ATA0.50 U. 14 U.O /

5493.42 Gd I /94 / 26146 nilU. 1

3

U.Uj 7 1 .Z J

5498.75 Gd I 7480 25661 0.14 0.064 -1.19

5499.97 Gd I 11830 30007 0.68 0.31 -0.51
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Wavelength Spec
A

trum Energy Levels

K
gf

108/sec

Loggf

5521.75 Gd I 6550 24656
5533.37 Gd I 6976 — 25044

(jQ I J Z4o /
1ACAC

C C CA O 1 Gu I by /o T A QOQz4yoy
C C C O ^1jjjy. /J Gd I

1 "7 1 Q
I / ly 1 QTA 1ly /ui

5572.53 Gd I 7103 25044
5576.13 Gd I 6786 — 24715
C CO H T55o6. 32 Gd I

n A on/4oU Id5 lb

559 l.oj Gd I 1466y '2 0 C /I 0jZj4o
C CQyl 1 "2

J jy4. 1 j Gd I 1 4U3o 1 1 QA"7i I yyj 1

5614.45 Gd I 1719 — 19525
5617.91 Gd I 0 — 17795

HrA I
LjO. I Z 1

J

\ ly 1^

JOjZ.Z J bo. I
Au 1 -77 C A

1 / / JU
ba I / lUj Z4ojU

5643.24 Gd I 215 — 17931
5653.33 Gd I 7654 — 25338
JO / /.4j (jU I 1 4Z5'o J 1 y\) 1

JOOO.OO (jU I
T 1 <Z 1

J

1 'inct'\
I 1 lyj

joyz. 1

3

LiCl I
"7 /I OA/4oU T C A/I AZjU44

5696.22 Gd I 533 18084
5701.35 Gd I 215 — 17750
J /VyAZ Gd I U 1 7 C 1 A

1 / J 1 U

J 1 lU. 3Z Gd I Moby jZ 1 /o

J /Z4. / J Gd I
1 1 0 "2 A
1 loiU 0m 0 Azyzy4

5735.98 Gd I 7947 25376
5744.66 Gd I 215 — 17618
J /4o.io Gd I -

C2 "2

J J J 1 lyi 1

J / J 1 .OO (jd. I
AU 1-7-201

1 / JO 1

J / j4. 1 / UCt I 1 4oU O /I 0 C /IZ4oj4

5776.02 Gd I 12487 — 29795
5791.38 Gd I 533 — 17795
jouz.yz Uu I J J J 1 / /O 1

COA-7 -yojoU /. /

Z

(jU I 0 /OD /I AAAZ4UUU
jouy.ZZ Gd I 1 JOjZ

"2 "2 C\C 1J jUd 1

5823.97 Gd I 215 17381
5851.63 Gd I 999 — 18084
JO j6.ZZ Gd I

AAAyyy 18070
jyU4. JO Gd I

QQQyyy 1 lyi 1

jylb.// Gd I
1 1 Al
/ IUj 0 /I AAAZ4UUU

5930.29 Gd I 6786 23644
5936.84 Gdl 6550 — 23390
jyj /. /

1

Gd I OJ /o 1 "2 0 1 CZjZ 1 J

jy / / .Z

J

Gd I
^ "2 T 0OJ /o

"2 1 A/1Z3 JU4
jyoo.UZ Gd 1

1 c 0 c 0
1 jojZ 1'^ Z AQjZj4o

(jU I OJ jU 0 "2 1 CZjZ 1

J

602 1 . 1

3

Gd I 6786 23390
61 14.07 Gd I 1719 18070
6292.87 Gd I 999 16886
6317.19 Gd I 999 16825

0.11 0.049 -1.31

0.096 0.044 -1.36

U.JO 0 OAu.zo —

O

u. jy
A no ^U.Uo J U.U3 y — 1 A 11.41
A AO 1U.UZ 1

A AAQQu.uuyy 0 AAZ.UU

0.12 0.056 -1.25

0.15 0.072 -1.14
A 1 1U. 1

1

A ACAU.UjU 1 "J A—1 .3U
0 AZ.U A Q/lu.y4 A A1
1 0 U.J J —A OAU.ZO

0.020 0.0097 -2.01

0.11 0.054 -1.26

U.U'tU 0 01 Qu.u 1

"

—1 70I. 1 z.

U.UOJ 0 0^0U.UJU — 1 ^01 . JZ
0 1 AU. 1 ^ U.UDO 1 . 1 0

0.16 0.076 -1.12

0.064 0.031 -1.51
1 0
1 .u u.4y —A "J 1U.3 1

0 0 1 "JU.Ul J U.UU03 —0 on—z.zu
u. 1 /

0 ns/iU.Uo4 —1 OS— 1 .Uo

0.25 0.12 -0.92

0.058 0.028 -1.55
A A7^U.Uio A A 1 0U.Ulo 1 7 c—1

. / J
1 11.3 U.o3 A OA—u.zu
U.oo A 10U.3Z A /IQ

0.22 0.11 -0.97

0.025 0.012 -1.91
A O^/lU.UJ4 0 AO 7U.UZ / 1 .J /

n 000U.UZU OHIOU.U J u — 1 QQ—i.yy

U.3o 0 1 Qu. 1 y —0 71U. / 3

1.3 0.67 -0.17

0.14 0.073 -1.14
U.U33 0017U.Ul /

— 1 78
1 . / 0

U. 1 7 0 oQ<;u.uyJ — 1 00
1 .UZ

0 AZ.4 1 0
1 .z A OQU.uy

0.024 0.012 -1.92

0.14 0.073 -1.14
A 1 QU. 1

0

A AQCu.uyj 1 AO—1 .uz
A AAQu.uoy A AlAU.U3o 1 A A— 1 .44
A 1 QU. 1 7 A 1 AU. lU 1 AA

1 .UU

0.28 0.15 -0.84
0.26 0.14 -0.87
A 1 0U. 1 0 A AQ7U.uy /

1 A 1
1 .U 1

A lAU.Z4 AITU. 1 3 A OQ
/I 14.3 0 1Z.3 A 1AU.3o

0.25 0.13 -0.87

0.16 0.089 -1.05
A lAU.3U A 1 7U. 1 /

A 70—U. /o

0.016 0.0096 -2.02

0.013 0.0079 -2.10
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Wavelength Spectrum Energy Levels

A K

6331.35 Gd I 18014 — 33804
O J J J. / J TIjtQ 1 ojju
6336.34 Gd I 6786 —

6351.72 Gd I 17795 — 33535
6363.23 Gd I 16196 — 31907

6408.55 Gd I 1719 — 17319
7^7 1 5

6470.29 Gd I 18084 - 33535
6538.15 Gd I 16886 32176
6549.25 Gd I 17931 — 33195

6564.78 Gd I 17319 — 32548
f^'^TX enDj / J.OU PH IljU 1

1 77<n D L. yJ O

6591.60 Gd I 1719 — 16886
6593.42 Gd I 17795 — 32958
6628.43 Gd I 16825 — 31907

6640.08 Gd I 1719 — 16775
OO^Z. / o PH I 1 7487 Z. / J jD
6643.98 Gd I 18014 — 33061
6646.85 Gd I 1 1297 — 26337
6653.55 Gd I 18509 — 33535

6692.86 Gd I 10884 — 25821
PH I 999 1 J OJZ

6783.39 Gd I 11830 — 26568
6814.56 Gd I 7235 — 21905
6816.49 Gd I 999 — 15665

6828.25 Gd I 533 — 15174
LiU. 1 ZU 1 ou '?47S'>J*+ 1 J J

6916.57 Gd I 215 — 14669
6926.49 Gd I 10222 — 24656
6964.33 Gd I 10360 — 24715

6980.86 Gd I 20434 — 34755
070 J. J J P/^ T

1 1 ojU ZD 1 '+D

6991.92 Gd I 0 — 14298
6993.18 Gd I 10360 — 24656
7016.60 Gd I 7427 — 21675

7052.79 Gd I 999 — 15174
707 1 fin PH T 747 1 SZH / 1 J

7073.63 Gd I 1719 — 15852
7084.18 Gd I 17795 — 31907
7093.90 Gd I 18084 — 32176

7098.11 Gd I 11297 — 25381
70Q8 7"? PH I 14798

7099.44 Gd I 12487 — 26568
7100.71 Gd I 10576 — 24656
7122.57 Gd I 0 — 14036

7150.77 Gd I 7562 — 21543
7158.28 Gd I 10884 24850
7168.37 Gd I 1719 15665
7198.63 Gd I 7562 21450
7228.02 Gd I 10884 24715

gA gf Loggf
±U / oCC

2.3 1.4 0.14
0.041 0.025 -1.61

0.044 0.026 -1.58
1.5 0.91 -0.04

U.O 1 —O 41

0.013 0.0079 -2.10
0.053 0.033 -1.48

1.1 0.69 -0.16

1.5 0.95 -0.02
1 1
1 .

1

0 7^ —0 1 4

2.4 1.5 0.18

0.64 0.41 -0.38

0.020 0.013 -1.89

0.96 0.62 -0.20
0 40 0 7Au.zo —0

0.022 0.014 -1.84

0.14 0.092 -1.03

1.9 1.3 0.11

0.099 0.066 -1.18.
n 7^> 0 soU.JU —0 "^0

u..;5u

0.087 0.058 -1.24

0.038 0.026 -1.59

0.14 0.100 -1.00

0.034 0.024 -1.62
n ni 1U.U 1 1 0 007"?U.UU / D —7 1

0.034 0.023 -1.63

0.92 0.65 -0.19

0.026 0.019 -1.72

0.13 0.097 -1.01
0 088U.Uoo 0 0^.4 —1 1 Q

2.8 2.1 0.31

0.074 0.054 -1.27

0.017 0.012 -1.92

0.14 0.100 -1.00
0 0^^ 0 074 1 .D 1

0.0029 0.0022 -2.67

0.14 0.10 -0.98

0.0099 0.0074 -2.13

0.30 0.22 -0.65
0 7,1V.J/. 0 74 —0 f,?

0.14 0.10 -0.99

0.0037 0.0028 -2.55

0.076 0.057 -1.24

0.055 0.042 -1.38
0 008 1U.UUo 1 0 oo^;7 —7 7 1

0.018 0.014 -1.85

0.11 0.081 -1.09

0.089 0.068 -1.17

0.018 0.014 -1.85

0.080 0.063 -1.20
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Wavelength Spectrum Energy Levels
A K

7233.45 Gd I 215 14036
7262.66 Gd I 533 - 14298
7291.35 Gd I 215 13926
7313.28 Gd I 999 14669
llill.Ql Gd I 20160 33804

7373.81 Gd I 1 1297 24854
7376.41 Gd I 11297 - 24850
11)11.11 Gd I 1 1830 25381
7380.28 Gd I 1 1830 25376
7430.19 Gd I 1719 15174

7441.85 Gd I 0 13434
lA^A.-h^ Gd I 533 - 13926
1561.91 Gd I 215 13434
7566.10 Gd I 1 1830 25044
7588.20 Gd I 12487 25661

7611.78 Gd I 11297 24430
7621.96 Gd I 10884 — 24000
7650.32 Gd I 10576 23644
7672.56 Gd I 10360 23390
7676.06 Gd I 1 1830 24854

7677.16 Gd I 19525 32548
7683.36 Gd I 19165 - 32176
7694.45 Gd I 10222 — 23215
7717.66 Gd I 7480 — 20434
7733.50 Gd I 999 — 13926

7749.30 Gd I 533 13434
7755.97 Gd I 12487 — 25376
7834.46 Gd I 10884 — 23644
7844.87 Gd 1 10360 — 23104
7845.80 Gd I 19165 31907

7856.93 Gd I 6976 19701
7869.72 Gd I 11297 — 24000
7884.39 Gd I 7480 20160
7910.08 Gd I 10576 23215
7966.66 Gd I 6976 19525

7978.15 Gd I 6976 19507
7993.82 Gd I 10884 - 23390
8006.26 Gd I 7947 — 20434
8019.82 Gd I 7235 — 19701
8048.08 Gd I 7103 — 19525

8077.59 Gd I 7103 19480
8146.15 Gd I 7235 — 19507
8185.90 Gd I 7947 — 20160
8218.08 Gd I 7235 — 19400
8275.42 Gd I 7427 — 19507

8349.73 Gd I 7427 19400
8374.76 Gd I 10884 22821
8377.79 Gd I 11297 23229
8398.30 Gd I 7427 19331
8445.47 Gd I 7562 19400

gA gf Loggf
108/sec

0.0058 0.0045 —2.34

0.0076 0.0060 —2.22
C\ f\C\''> 10.003

1

0.0025 —2.60
0.0070 0.0056 -2.25

0.90 0.73 -0.14

0.12 0.099 —1.01

0.12 f\ f\C\C\0.099 1 r\ 1—1. 01

0.063 0.052 -1.29

0.13 0.10 -0.99

0.0055 0.0045 -2.34

0.0060 0.0050 -2.30
0.0096 0.0080 —2.10
0.0097 0.0083 —2.08

0.052 0.045 -1.35

0.11 0.095 -1.02

0.078 0.067 —1.17

0.15 0.13 -0.89

0.13 0.12 -0.93

0.15 0.13 -0.89

0.088 0.078 -1.11

0.55 0.49 —0.31

0.50 0.44 —0.36

0.072 0.064 -1.20

0.011 0.0098 -2.01

0.018 0.016 -1.79

(\ f\r\ /'

0.0062 0.0056 —2.25

0.10 0.093 -1.03

0.055 0.050 —1.30

0.063 0.058 -1.24

0.66 0.61 -0.22

0.075 0.070 -1.16
0. 10

f\ f\C\ A0.094 1 /AT—1.03

0.010 0.0096 —2.02

0.037 0.035 -1.46

0.0073 0.0069 -2.16

0.012 0.01

1

—1.96

0.039 0.037
1 A-1.43

0.017 0.016 -1.79
0.014 0.013 -1.87

0.012 0.011 -1.94

0.026 0.026 -1.59
0.037 0.037

1 A-1.43

0.01

1

0.01

1

-1.97

0.023 0.023 -1.63

0.021 0.022 -1.67

0.021 0.022 -1.67

0.023 0.024 -1.61

0.026 0.027 -1.56
0.023 0.025 -1.61

0.021 0.022 -1.65
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Wavelength Spectrum Energy Levels gf Loggf
A K 108/sec

(jU I / JOZ 1 QT 0 < W.VJZO U.UZ" — 1

O C C O 1 1 bo. I
1 AO 0 A — zZ!)o4 U.UZD u.uzo —1

8561.72 Gd I 7653 - 19331 U.U 1 z 0 01"^U.U 1 J — 1 8Q

8668.63 Gd I 6976 - 18509 0.036 0.040 -1.40

OO /4.00 (jQ I
1 1 T Q-7
1 1 Zy 1 — /ZoZl 0.028 0.032 -1.50

O ID I. 1 1 Gd I
I 1 O Q'7
I I /y / — zZ / 1

0

0 041U.UH 1
—1

o / /U.3d Ltd I
1 1 cjn
1 J o3U zjzzy U.U / J 0 084U.UOt- — 1 081 .UO

8784.85 Gd I 6550 - 17931 OHIOU. U 1 ^ 0 09 1 —1 f\l1 .D /

8795.76 Gd I 11830 - 23196 0.063 0.073 -1.13
r* A ¥(jd 1 o /oO — loUo4 0.022 0.025 -1.60

8867.31 Gd I 7235 - 18509 0.030 0.036 -1.45
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

Gd II 8551 49054
2471.58 Gd II 8885 49332
2485.67 Gd II 9329 — 49547

Gd II 9143 — 49332
2488.72 Gd II 8885 49054

2493.29 Gd II 9452 49547
2496.35 Gd II 9452 49498

Gd II 9329 — 49332
2543.68 Gd II 3444 42745
2586.13 Gd II 3972 42628

2661.50 Gd II 1 1492 49054
2750.22 Gd II 3427 39777
2764.08 Gd II 2857 39025
2768.51 Gd II 3427 39537
2769.81 Gd II 3444 39537

2110.11 Gd II 3082 39170
2770.98 Gd II 633 36711
2779.14 Gd II 2857 38828
2781.40 Gd II 3082 — 39025
2791.96 Gd II 3444 39251

2794.66 Gd II 2857 38629
2796.93 Gd II 3427 39170
2808.38 Gd II 3427 — 39025
2809.72 Gd II 3444 39025
2810.93 Gd II 3972 39537

2833.75 Gd II 3972 39251
2837.00 Gd II 3082 38320
2840.23 Gd II 3972 39170
2841.33 Gd II 3444 38629
2856.52 Gd II 4027 39025

2859.78 Gd II 4213 39170
2862.48 Gd II 4852 39777
2865.06 Gd II 3427 38320
2871.75 Gd II 4213 39025
2881.33 Gd II 4841 39537

2882.13 Gd II 4484 39170
2905.31 Gd II 4841 39251
2906.26 Gd II 4852 39251
2910.53 Gd II 3972 38320
2913.08 Gd II 4852 39170

2923.32 Gd II 5340 39537
2928.34 Gd II 2857 36996
2947.80 Gd II 3082 36996
2948.01 Gd II 5340 39251
2960.93 Gd II 3082 36845

2965.43 Gd II 4841 38553
2972.74 Gd II 3082 36711
2980.15 Gd II 633 34179
2991.52 Gd II 3427 36845
2993.04 Gd II 3444 36845

19. 1.8 0.25

12. 1.1 0.03

7.6 0.71 -0.15

15. 1.4 0.13

22. 2.1 0.31

12. 1.1 0.06

7.6 0.71 -0.15

8.8 0.83 -0.08

1.1 0.10 -0.98

1.0 0.11 -0.98

5.9 0.63 -0.20
7.5 0.85 -0.07

8.1 0.93 -0.03

0.82 0.095 -1.02

6.6 0.76 -0.12

4.2 0.49 -0.3

1

0.19 0.022 -1.66

0.77 0.089 -1.05

7.8 0.90 -0.05

7.4 0.87 -0.06

1.7 0. 19 -0.71

17. 2.0 0.30

1.0 0.12 -0.91

13. 1.6 0.20
3.3 0.40 -0.40

5.8 0.69 -0.16
1.0 0.12 -0.91

10. 1.3 0.10
2.2 0.27 -0.57

1.0 0.13 -0.89

0.35 0.043 -1.37

2.6 0.32 -0.50

0.86 0.11 -0.97

0.74 0.091 -1.04

9.8 1.2 0.09

0.77 0.096 -1.02

9.1 1.2 0.06
0.68 0.086 -1.06
2.6 0.33 -0.48

1.1 0.14 -0.85

2.0 0.25 -0.59

0.36 0.047 -1.33

0.37 0.048 -1.32
1.4 0.18 -0.74
0.71 0.093 -1.03

1.3 0.18 -0.75

0.28 0.038 -1.42

2.7 0.36 -0.45

0.42 0.056 -1.25

0.95 0.13 -0.89
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Wavelength Spectrum Energy Levels

A K

2999.04 Gd II 262 — 33596
3003.58 Gd II 3427 — 36711
3009 37 nd II 3427 36647
^009 fl5 Hr) II\Ji\X 11 *tO*t 1 JOWJ o
301 0 13 r;d II 0w J J ^ I

3010.90 Gd II 3444 — 36647
3012.19 Gd II 4841 — 38030
3027 fiO nd Ti 1 1 591 1 .J 341 79
3028 98 nd IT\Ji\X 1

1

4841 37846
3032 84 nd IT\Ji\X 1

1

J D J yyj

3034.05 Gd II 161 — 33212
3040.34 Gd II 4852 — 37734
^0S3 57 nd II "^972 167 1 1_J U / 1 1

3068 64 nd II\jr^J 11 6^^ J J ^ V ^
^072 56 nd ITVjlCl 11 10092 42678

3076.92 Gd II 0 — 32491
3077.08 Gd II 3972 — 36461
3081 99 Gd ITVJTU 1

1

1 1 59 33596
3083 35 Gd II 32685
3089 95 Gd IT\J<^ 11 10392

3092.06 Gd II 10633 — 42965
3098.64 Gd II 0 — 32263
3098 90 nd IT\Jk\X 11 0w 32260
3100 50D 1 WW. J W nd II 1 935 14179
3101 181 W 1 . 1 o nd TTVjTvA 11 1 0392 42628

3101.91 Gd II 262 — 32491
3102.55 Gd II 8551 — 40773
3108 ^6 nd ITLav-l 11 1080"?1 WO W_J 42965

nd ITVjlVJ. 11 1 \J\JJJ HZ* / '-rj

-5 11 O.DW Pd IT 1 \jy\JO

3119.94 Gd II 262 — 32304
3120.18 Gd II 8885 — 40925

nd IT 262 12261
3124 25 nd IT\Jt\X 11 Iftl 32260
3 128 56 nd II 9143 41 097

3129.96 Gd II 9452 — 41392
3130.81 Gd II 9329 — 41260
3133 09 Gd TI 0 31908J 1 y\j\j

3133 85 Gd IT^JI*^ 11 8885OO O .J 40785
3135 03 nd II\J\X 11 262^W^ 321 50J^ 1 ^W

3142.90 Gd II 9452 — 41260
3143.13 Gd II 4841 — 36647
3145 00D 1 .WW nd IT\Ji\JL. 11 1 1 59 32946
J 1 *+J . J Li Cc{ ITVjrU. 11 914^ 40925
J 1 *+D.OO fH ft\J\X 11 410Q7T- 1 yjy 1

J 1 JO. J 3

3160.69 Gd II 633 32263
3161.37 Gd II 1935 33558
3171.09 Gd II 1159 32685
3193.17 Gd II 5340 36647

gA gf Loggf
lO^/sec

4.8 0.64 -0.19
0.69 0.093 -1 03
0.68 0.092 -1.04
0.50 0.069 -1.16
1.1 1.0 0.02

0.79 0.11 -0 97
1.8 0.25 -0 60
9.1 1.2 0.10
1.6 0.22 -0.66
8.7 1.2 0.08

6 1 0.84 -0 08
0.78 0 1

1

V/. 1 1 -0 97\j* y 1

2.8 0.39 -0 41

3.9 0.56 -€.26
30. 4.2 0.63

2.0 0.28 -0 55
1.4 0.20 -0.69
8.8 1.3 0.10
0.30 0.043 -1.36

16. 2.2 0.35

8.3 1.2 0.07

1.4 0.19 -0.71

0.54 0 078 -l.H
17. 2.5 0.40

6.3 0.91 -0.04

0.72 0.10 -0.98

19. 2 7 0.43

7 6 1.1 0.04

9.1 1.3 0.12

7.0 1.0 0.01

1 5 0.22 -0 66
3 5 0 51V/. J 1 -0.29

1.1 0.16 -0.80
0.34 0.050 -1.30

4.5 0.67 -0.18

3 6 0.53 -0.28

4.8 0.70 -0.16

0.28 0.041 -1.39

15. 2.2 0.35

0.60 0.088 -1.06

3 5 0 51 -0.29

2.4 0.35 -0.46

3 3 0.49 -0.31

13. 1.9 0.27

8.3 1.2 0.09

3 5 0 52 -0.28

0 48 0 072 -1.14
5 0 0.74 -0.13

0.35 0.053 -1.28

1.1 0.17 -0.78
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Wavelength Spectrum Energy Levels

A K
gA gf Log gf

108/sec

3206.47 Gd II 18369 49547
3223.74 Gd II 1935 32946
3226.32 Gd II 8551 39537
3238.62 Gd II 10392 41260
3250.19 Gd II 10633 41392

3259.25 Gd II 10803 41476
3268.34 Gd II 262 30850
3274.18 Gd II 10392 40925
3279.53 Gd II 10908 — 41392
3281.61 Gd II 10633 — 41097

3292.21 Gd II 8885 39251
3313.73 Gd II 3427 33596
3315.59 Gd II 3444 — 33596
3320.44 Gd II 9143 — 39251
3329.34 Gd II 9143 39170

3331.38 Gd II 0 30009
3332.13 Gd II 8551 38553
3336.18 Gd II 0 29966
3336.98 Gd II 8551 38510
3345.98 Gd II 0 — 29878

3350.10 Gd II 9329 39170
3350.47 Gd II 1159 30997
3358.43 Gd II 3444 33212
3358.62 Gd II 262 30027
3360.71 Gd II 262 30009

3362.23 Gd II 633 30367
3365.59 Gd II 262 29966
3367.66 Gd II 10092 39777
3369.62 Gd II 8885 38553
3374.69 Gd II 3972 33596

3379.76 Gd II 10392 39971
3380.52 Gd II 9452 39025
3390.88 Gd II 9452 38934
3392.53 Gd II 633 — 3f)l01

3393.63 Gd II 10633 40092

3395.12 Gd II 10092 39537
3399.41 Gd II 3082 32491
3399.99 Gd II 2857 32260
3401.07 Gd II 633 30027
3402.07 Gd II 10392 39777

3403.08 Gd II 9452 38828
3405.04 Gd II 10803 40162
3407.56 Gd II 10633 39971
3409.30 Gd II 3427 32750
3412.02 Gd II 9329 38629

3413.27 Gd II 10803 40092
3416.95 Gd II 3427 32685
3417.33 Gd II 10908 40162
3418.73 Gd II 0 29242
3422.47 Gd II 1935 31146

28. 4.2 0.63

3.0 0.46 -0.33

4.4 0.68 -0.17

4.0 0.63 -0.20

4.7 0.74 -0.13

5.3 0.84 -0.08

0.33 0.054 -1.27

4.5 0.73 -0.14

5.2 0.83 -0.08

4.3 0.70 -0.16

9.8 1.6 0.20

1.8 0.29 -0.53

1.1 0.17 -0.76

4.9 0.82 -0.09

3.3 0.55 -0.26

2.7 0.45 -0.35

18. 3.0 0.48

2.1 0.35 -0.46

1.9 0.32 -0.50
1.1 0.19 -0.73

5.1 0.86 -0.06

14. 2.4 0.37

1.3 0.23 -0.64

8.6 1.5 0.16

1.6 0.26 -0.58

12. 2.0 0.30
0.38 0.065 -1.19

4.6 0.78 -0.11

3.2 0.55 -0.26
1.2 0.20 -0.70

7.1 1.2 0.09

5.5 0.94 -0.03

2.2 0.38 -0.42

2.2 0.38 -0.42

5.1 0.87 -0.06

16. 2.7 0.44

0.79 0.14 -0.86
2.0 0.35 -0.45

0.22 0.038 -1.42

17. 2.9 0.47

2.6 0.45 -0.35

3.1 0.54 -0.27
36. 6.3 0.80
1.1 0.19 -0.71

2.5 0.43 -0.37

7.5 1.3 0.11

5.9 1.0 0.01

4.5 0.79 -0.10
2.2 0.39 -0.41

19. 3.3 0.52
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Wavelength Spectrum Energy Levels gA gf Loggf
A K lO^/sec

j'iLL. 1 J UCl 11 I 1 ^Q1 1 J 7 — ini^^7jU30 / 0 87 0 1 5 —0 81

II(jQ 11 78^7ZoJ /
— i7n/iQ3ZU47 3 0 0 53 —0 28

3425.93 Gd II 3082 - 32263 0 26

3426.34 Gd II 9143 - 38320 2.1 0.36 -0.44

j4Zo.4 /
CA IIIjU 11 1 nnQ7

1 UU"Z _ 1Q7<137Z J 1 5.9 1.0 0.02

ba II IU033 1Q77737 / / / J .H-

1 /In QQ LiU II Zoj /
1 1 Q773 17// 7 4. n 4^

3439.21 Gd II 3082 - 32150 6 2 1.1 0 04

3439.78 Gd II 3427 - 32491 3.4 0^60 -0.22
1 /1 1Q QQ ba II

1 Q1 C
1 73 J inQQ73U77/ 7.3 1.3 0.12

344 1 . / 7 ba II
1AAA3444 17/1 Q

1

3Z47I 0 44 0 078 —1 1

1

1*11
CA IIba 11 7/;7zoz — 707/17— Z7Z4Z 0 1 1 —0 94

3450.38 Gd II 3972 - 32946 1.1 0 06

3451.23 Gd II 3082 - 32049 3.9 o!70 -0.16
1/1 </l 1 A34j4. 1

4

CA IIIjU 11 1 1 <Q
I 1 J7 — ini ni3U 1 u 1 1.1 0.20 -0.70

1 /I </l QA34j4.7U IIbu II
7^7ZOZ — 7Q1Q8Z7178 1 0 26 —0 59

1 /I A 1 Q^34o l.yj HA ITUu II
1/17734Z /

— i7in/i3Z3U4 0 84 0 1 5 -0 82

3463.00 Gd II 1159 - 30027 0 44 0 079 —1 10

3463.98 Gd II 3444 - 32304 11. 1.9 0.28

3400. jU CA IIXjd 11 J 34U — 1/117Q34 1/7 0.65 0.12 -0.93

1/1/;/; Qc
LiU 11 1/17734Z /

— 177^;i 0 23 —0 64

340 / .Z /
Prl II 1/17734Z /

i77An— 3ZZ0U 6 4 1 2 0 06

3468.08 Gd II 3082 - 31908 0 51 0 093 -1 03

3468.99 Gd II 3444 - 32263 6.4 1.2 0.06
1 /I AO 1134oj'.3 1

HA IT
(jCt II

"XAAA3444 i77/;n— 3ZZ0U 0.30 0.055 -1.26

1/171 7734/3.ZZ r*^ TTKjd II
7/;7Zoz — 7Qn/i^Z7U4J 2 1 0 39 -0 41

1 /I C 1 7 fi348 1 .Zo r*^ ITUa II
A 8/1 14o4 I

— ii< <;833JJO 12 2 2 0 34

3481.80 Gd II 3972 - 32685 7 ^ 1.3 0 12

3482.60 Gd II 3444 - 32150 1.8 o!33 -0.48
1 /I O 1 Q^ ua II U 7 8^7 QZ80Z7 1.4 0.25 -0.60

1 /I Q/i /I n34^4.4U LrCl II
All033 — 7Q7/I7— l.yL'\L 2 8 0 51 -0.30

1 ^ni 7 13 jU3.Z 1
HA ¥1LrU II

1 n^;ii
I U033 — 1Q1 703 7 1 / U 2 1 0 39 -0 40

3505.51 Gd II 3972 - 32491 5 7 1 1 0.02

3512.22 Gd II 3444 - 31908 2.8 0.51 -0.29

33 IZ. jU A TTGd II
1 nAQ7 38jj3 25. 4.6 0.66

1 C 1 -7 OQ
3 J 1 /.oy CA IIUu 11

1 nnQ7
I UU7Z — i8< 1

n

3o J 1

U

2 2 0 41 -0 38
1^7/1 7A3JZ4.ZU Prl IT\jQ. 11 7*^7ZOZ — 78^^70Z0OZ7 1 4 0 26 -0.59

3528.54 Gd II 3972 - 32304 1 7 0.32 -0.50

3542.77 Gd II 5340 - 33558 3.1 0.58 -0.24
-5 c/i c Qr\
3 j4j.oU HA ITIjU II

1 1 <Q
1 1 J7 701^1— Z73j3 7.5 1.4 0.15

1 </l Q 1^3j47.30 CA IIuu 11 1 Q1 <
I 73 J 3U 1 u 1 8 4 1 6 0.20

K <1 773j j3. /Z A T Tbu II
1 neni _ 18QI/13o734 2 3 0.43 -0.36

3557.05 Gd II 4841 - 32946 6 6 1 2 0.10

3558.19 Gd II 8551 - 36647 7.3 1.4 0.14
1 c CO An
3 J JO.4/ (jjU II

A Q C748jZ 17Q/1A3Z740 2.1 0.39 -0.41

1 c /; /I f\c ,-3 TT
(jd. II

/1 7 1

1

4Z 1

3

177A13ZZ03 0 78 0 1 5 -0.83

336 /. Iz r* A TT(jQ II 1U8U3 1887838oZo 7 7 0 52 -0.28

3JO / .DJ (jiCl II 4UZ / — 3ZU47 0 40 0 077 -1.11

3569.57 Gd II 4484 - 32491 0 41 0.079 -1.10
' 3571.93 Gd II 0 - 27988 0.82 0.16 -0.81
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A K
gA

108/sec

gf Log gf

3574.74 Gd II 10092 38058 6.8 1.3 0.1

1

3576.77 Gd II 4027 - 31977 0.36 0.069 -1.16

3578.36 Gd II 4213 32150 1.5 0.29 -0.54

3579.55 Gd II 10392 38320 2.2 0.41 -0.38

3580.62 Gd II 10908 38828 3.7 0.72 -0.14

3581.91 Gd II 8551 36461 13. 2.5 0.39

3584.96 Gd II 1159 - 29045 8.7 1.7 0.22

3587.19 Gd II 633 28502 0.20 0.039 -1.41

3590.47 Gd II 4841 32685 2.4 0.47 -0.33

3591.44 Gd II 4213 32049 0.33 0.064 -1.19

3591.91 Gd II 4852 _ 32685 0.57 0.11 -€.95

3592.71 Gd II 8885 - 36711 15. 2.9 0.47

3593.44 Gd II 4484 32304 0.79 0. 15 -0.81

3600.96 Gd II
o o o ^
8885 36647 7.4 1.4 0.16

/' f\f\3602.00 Gd II 10092 37846 1.9 0.37 -0.43

3605.66 Gd II 262 27988 0.31 0.060 -1.22

3608.75 Gd II 9143 — 36845 12. 2.4 0.38

3610.76 Gd II 10633 38320 18. 3.6 0.56
3613.39 Gd II 9329 36996 8.2 1.6 0.21

3614.21 Gd II 5897 33558 1.6 0.31 -0.51

3617.16 Gd II 10392 38030 8.8 1.7 0.24
3625.26 Gd II 8885 - 36461 2.2 0.43 -0.36

3626.32 Gd II 9143 3671 1

^ A
2.4 0.46 -0.33

3629.5

1

Gd II 9452 36996 3.9 0.77 -0. 1

1

3634.76 Gd II 9143 36647 4.6 0.92 -0.04

3640.18 Gd II 4841 32304 1.0 0.21 -0.68

3641.39 Gd II 10392 — 37846 6.5 1.3 0.11

3645.62 Gd II 3427 30850 2.3 0.45 -0.34

3646. 19 Gd II 1935 29353 10. 2.

1

0.32

Gd II 9452 36845 4.3 0.87 -0.06

3650.95 Gd II 9329 36711 6.1 1.2 0.09

3654.62 Gd II 633 - 27988 4.5 0.91 -0.04

3656.15 Gd II 1 159 28502 4.1 0.83 -0.08

3662.26 Gd II 0 27298 1.4 0.28 -0.56
367 1.20 Gd II 633 27865 2.3 0.47 -0.33

3687.74 Gd II 2857 29966 6.3 1.3 0.11

3697.73 Gd II 262 - 27298 2.0 0.41 -0.39

3699.73 Gd II 2857 29878 2.7 0.55 -0.26
3709.13 Gd II 6605 33558 0.35 0.072 -1.14

3712.70 Gd II 3082 30009 5.6 1.2 0.06

3716.36 Gd II 262 27162 1.3 0.28 -0.55

3722.07 Gd II 13926 - 40785 11. 2.2 0.35

3723.69 Gd II 13926 40773 2.7 0.56 -0.25

.3730.84 Gd II 3082 29878 3.1 0.65 -0.19
3732.45 Gd II 633 27418 0.23 0.048 -1.32

3743.47 Gd II 1 159 27865 5.2 1.1 0.04
3748.88 Gd II 11067 37734 2.3 0.48 -0.32

3755.56 Gd II 10092 36711 1.1 0.24 -0.61

3758.31 Gd II 3427 30027 3.1 0.65 -0.19
3759.00 Gd II 0 26595 0.66 0.14 -0.85
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A K
gA gf

108/sec

Log gf

3760.71 Gd II 3444 - 30027 1.3 0.28 -0.56

3760.92 Gd II 3427 30009 0.61 0.13 -0.89

3763.00 Gd II 1935 28502 0.21 0.045 -1.34

3763.33 Gd II 3444 30009 0.43 0.092 -1.03

3764.60 Gd II 10092 36647 2.3 0.48 -0.32

3767.04 Gd II 3427 - 29966 1.8 0.39 -0.41

3768.39 Gd II 633 27162 8.3 1.8 0.25

3769.45 Gd II 3444 29966 1.3 0.27 -0.56

3787.56 Gd II 3972 30367 2.7 0.57 -0.24

3791.17 Gd II 10092 36461 10. 2.2 0.34

3791.72 Gd II 4484 — 30850 0.22 0.048 -1.32

3795.25 Gd II 2857 29198 0.14 0.030 -1.52

3796.37 Gd II 262 26595 4.2 0.90 -0.04

3798.39 Gd II 10392 3671

1

2.3 0.50 -0.30

3807 65 Gd II 10392 36647 2.1 0.47 -0.33

3813.97 Gd II 0 - 26212 2.7 0.59 -0.23

3816.64 Gd II 262 26455 0.61 0.13 -0.88

3821.51 Gd II 3082 29242 0.11 0.023 -1.63

3822.17 Gd II 4841 _ 30997 0.35 0.077 -1.12

3826.05 Gd II 3972 _ 30101 0.77 0.17 -0.77

3831.80 Gd II 262 - 26352 0.28 0.062 -1.20

3836.91 Gd II 3972 30027 2.1 0.47 -0.33

3839.64 Gd II 3972 30009 2.2 0.49 -0.31

3843.80 Gd II 4841 30850 0.22 0.050 -1.30

3844.58 Gd II 1 159 27162 1.4 0.31 -0.51

3845.47 Gd II 4852 - 30850 0.34 0.075 -1.13

3850.69 Gd II 633 26595 2.7 0.60 -0.22

3850.97 Gd II 0 25960 3.5 0.79 -0.10

3852.45 Gd II 262 26212 3.2 0.71 -0.15

3854.18 Gd II 4027 29966 0.29 0.064 -1.20

3855.56 Gd II 1935 — 27865 0.53 0.12 -0.92

3867.26 Gd II 4027 29878 0.28 0.063 -1.20

3871.54 Gd II 633 26455 0.1

1

0.024 -1.62

3872.62 Gd II 3427 29242 0.23 0.053 -1.28

3875 46 Gd II 4213 30009 0.45 0.10 -1.00

3881.84 Gd II 3444 - 29198 0.18 0.040 -1.39

3887.16 Gd II 633 26352 0.056 0.013 -1.90

3894.70 Gd II 0 25669 0.93 0.21 -0.68

3895.23 Gd II 4213 29878 0.35 0.079 -1.10

3902.40 Gd II 3427 29045 1.2 0.27 -0.56

3913.78 Gd II 12776 - 38320 1.4 0.32 -0.49

3916.51 Gd II 4841 30367 5.0 1.2 0.06

3918.24 Gd II 4852 30367 0.28 0.063 -1.20

3923.25 Gd II 4484 29966 0.94 0.22 -0.66

3952.00 Gd II 1 159 26455 0.23 0.055 -1.26

3957.67 Gd II 4841 30101 2.6 0.61 -0.22

3959.44 Gd II 4852 30101 1.6 0.39 -0.41

3968.26 Gd II 1159 26352 0.45 0.11 -0.97

3969.29 Gd II 4841 30027 0.58 0.14 -0.87

3971.06 Gd II 4852 30027 0.30 0.071 -1.15
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Loggf

3971.75 Gd II 4027 29198
3973.98 Gd II 4852 - 30009
3983.01 Gd II 5897 30997
3987.21 Gd II 3972 29045
3993.21 Gd II 633 25669

3994.16 Gd II 4213 29242
3997.76 Gd II 8551 - 33558
4001.26 Gd II 4213 29198
4003.85 Gd II 1 1492 36461
4013.95 Gd II 3082 27989

4037.33 Gd II 5340 30101
4037.90 Gdii 4484 - 29242
4045.15 Gd II 4484 29198
4049.43 Gd II 5340 30027
4059.37 Gd II 13926 38553

4063.59 Gd II 4027 28629
4070.29 Gd II 4484 - 29045
4073.20 Gd II 3444 — 27988
4073.76 Gd II 6605 — 31 146
4078.44 Gd II 4841 — 29353

4085.56 Gd n 5897 30367
4094.48 Gd II 4213 - 28629
4098.61 Gd II 6605 30997
4098.90 Gd II 4852 29242
4108.40 Gd II 12662 36996

4115.38 Gd II 12704 36996
4127.72 Gd II 12776 - 36996
4130.37 Gd II 5897 30101
4132.28 Gd II 4852 29045
4140.45 Gd II 4484 28629

4141.02 Gd II 12704 36845
4153.51 Gd II 12776 — 36845
4154.86 Gd II 8885 32946
4162.73 Gd II 3972 — 27988
4163.09 Gd II 5340 — 29353

4167.16 Gd II 3427 27418
4170.11 Gd II 3444 - 27418
4173.56 Gd II 12892 36845
4184.25 Gd II 3972 27865
4188.10 Gd II 3427 — 27298

4191.07 Gd II 3444 27298
4197.07 Gd 11 12892 — 3671 1

4204.86 Gd 11 4213 — 27988
4212.00 Gd II 3427 — 27162
4215.02 Gd II 3444 27162

4217.20 Gd II 5340 29045
4223.02 Gd II 18955 42628
4225.15 Gd II 4841 28502
4227.14 Gd II 4852 28502
4229.80 Gd 11 13076 36711

0.77 0.18 -0.74

1.3 0.30 -0.52
0.43' 0.10 -0.99

0.74 0.18 -0.76

0.14 0.032 -1.49

1.1 0.27 -0.57

1.9 0.45 -0.35

0.81 0.19 -0.71

0.86 0.21 -0.69

0.10 0.025 -1.60

3.1 0.76 -0.12

1.2 0.30 -0.53

0.22 0.055 -1.26

2.8 0.69 -0.16

2.6 0.64 -0.19

0.79 0.20 -€.71

1.3 0.31 -0.51

0.80 0.20 -0.70

0.91 0.23 -0.65

2.3 0.59 -0.23

3.7 0.91 -0.04

0.38 0.097 -1.01

7.5 1.9 0.28

0.91 0.23 -0.64
1.2 0.30 -0.52

1.2 0.30 -0.52

0.68 0.17 -0.76
4.9 1.3 0.10
1.8 0.47 -0.33

0.18 0.046 -1.34

0.66 0.17 -0.77

1.6 0.43 -0.37
0.99 0.26 -0.59
0.68 0.18 -0.75

0.52 0.13 -0.87

0.30 0.078 -1.11

0.14 0.036 -1.44
1.8 0.48 -0.32
2.9 0.76 -0.12

0.090 0.024 -1.63

0.79 0.21 -0.68

1.6 0.42 -0.37

0.75 0.20 -0.70
1.3 0.35 -0.46
0.98 0.26 -0.58

1.1 0.30 -0.53

3.4 0.92 -0.04
0.24 0.064 -1.19
0.32 0.085 -1.07
3.2 0.87 -0.06

129



Wavelength Spectrum Energy Levels

A K

4235.07 Gd II 8885 - 32491
4241.28 Gd II 13076 36647
4246.57 Gd II 9143 32685
4251.73 Gd II 3082 26595
4253.37 Gd II 4484 27988

4268.73 Gd II 8885 - 32304
4280.49 Gd II 2857 26212
4296.08 Gd II 4027 27298
4296.30 Gd II 13378 36647
4310.98 Gd 11 3972 27162

4316.05 Gd II 5340 - 28502
4316.27 Gd II 9143 32304
4321.1

1

Gd II 4852 27988
4322.20 Gd 11 3082 26212
4324.06 Gd 11 9143 32263

4325.57 Gd 11 11067 - 34179
4326.32 Gd 11 17817 40925
4330.61 Gd 11 4213 27298
4335.29 Gd 11 17725 40785
4341.28 Gd 11 3427 26455

4342.18 Gd II 4841 - 27865
4344.30 Gd II 4852 27865
4347.31 Gd II 10600 33596
4359.15 Gd 11 4484 27418
4359.64 Gd II 9329 32260

4360.92 Gd II 3427 - 26352
4369.77 Gd II 3082 25960
4380.64 Gd II 9329 32150
4382.06 Gd II 4484 27298
4383.12 Gd II 9452 32260

4387.67 Gd 11 3427 - 26212
4390.95 Gd 11 3444 26212
4391.44 Gd II 9143 31908
4394.72 Gd II 6605 29353
4400. 1

8

Gd II 9329 32049

4406.67 Gd II 1 1492 — 34179
4408.25 Gd II 4484 27162
4419.03 Gd 11 3972 26595
4421.24 Gd 11 10600 33212
4424.10 Gd 11 9452 32049

4426.15 Gd 11 3082 - 25669
4427.61 Gd II 9329 31908
4433.64 Gd II 10633 33182
4438.27 Gd II 5340 _ 27865
4446.49 Gd II 3972 _ 26455

4453.93 Gd II 8551 30997
4463.25 Gd II 10092 32491
4466.55 Gd II 4213 26595
4467.23 Gd II 10803 33182
4471.29 Gd 11 10392 32750

gf Log gf

lu / sec

0.25 0.066 -1.18
1.4 0.39 -0.41
0.99 0.27 -0.57
1.5 0.41 -0.39
1 .

1

0.30 -0.52

0.71 0.19 -0.71

0.72 0.20 -0.70
0.58 0.16 -0.80
2.1 0.58 -0.24
A Aon 0.025 -1.60

0.78 0.22 -0.66
0.29 0.080 -1.10
0.99 0.28 -0.56
0.10 0.029 -1.54
0.57 0. 16 -0.80

19. 5.5 0.74
2.2 0.61 -0.21

0.37 0.10 -0.98

1.8 0.52 -0.29
0.39 0. 1

1

-0.96

1.2 0.33 -0.48

1.3 0.37 -0.43

1.4 0.39 -0.41

0.061 0.017 -1.76
0. 14 0.041 —1.39

0.13 0.038 -1.42

0.23 0.065 -1.19

0.60 0.17 -0.76
0.11 0.031 -1.52

0.62
r\ 1 o
0.18 -0.75

0.15 0.043 -1.37

0.12 0.035 -1.45

0.26 0.075 -1.12

0.053 0.015 -1.82

0. 14 0.039 1 A '\

—1.41

2.0 0.58 -0.24

0.27 0.080 -1.10

0.31 0.091 -1.04

0.82 0.24 -0.62

0. 1

8

0.053 —1.27

0.038 0.011 -1.96

0.17 0.051 -1.29

0.25 0.074 -1.13

0.21 0.062 -1.21
r\ f\/' /'

0.066 0.020 1 ^7 1—1.71

0.12 0.035 -1.45

0.26 0.078 -1.11

0.28 0.082 -1.08

0.44 0.13 -0.88

0.56 0.17 -0.78
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A K

4478.80 Gd 11 4841 27162
4481.06 Gd II 4852 — 27162
440 J. J J 8 ^ 1o J J 1

108 ^AjUojU
44oO. J J II(jQ 11 1 o04 1 4U7Z J
AAQH /in4400.4U (jU II

1 AQAB
I UyUo J J 1 OZ

4498.28 Gd II 3444 — 25669
4506.33 Gd II 4027 — 26212

LtU II
1/177j4Z /

1 <^AQzjbuy
A ^no AO n ^ II

LtCI II
1 AAQ7
I UU7Z jZZD J

/t c 1 /I en4j 14. jU n ITUa II I lUO /
117 17J jZ I Z

4520.07 Gd II 10633 — 32750
4521.30 Gd II 4484 — 26595
A^i ^ QA^jZ. 1 .74 Cr^ IIua 11

1 8^.77
1 oD / /

/I A78 <4U / o J
A SI4j//.oZ II

11
1 1 A Ql
1 I 4i'Z 1 1 ^Q*;J J JJ'O

4J4U.UZ 11IjQ 11 1 87^1
1 o / J J AC\1114U / / J

4550.95 Gd II 5897 — 27865
4554.99 Gd II 10803 — 32750
4j jo.Uo Hri II11 ACXll4UZ /

7 ^QAAZ J 70U
4j /V.yo Pd ITUU 11

1 A1Q7
I Uj 7Z 177^1jzzo J

/I CO 1 AQ4jo 1 .yJy
P/-^ IT

II
^1/fAJ j4U 77 1 (^1z / 1 oz

4582.38 Gd II 10092 — 31908
4582.53 Gd II 8551 — 30367
A <QA QS p^ IIbU II

Al \ 14Z I J 7 <;qaazjyou
A ^QT Q 14j 7 / .7

1

KjCL II
/I 8 ^74ojZ Zoj yj

4t5U J .Uj P/-] TIbet II
A AQA44o4 7A7 1 7ZOZ I Z

4608.03 Gd H 19402 — 41097
4639.00 Gd II 8551 — 30101
404 / .04 Cri II(jU 11 1 7 1 Qilly 7177QLi LLy
4DJ4.77 PH IIbU 11 8 ^ 1o J J 1

1 AA7 7jUUZ /

4004.Z /
PH II\jUl 11 1 78 1 7

1 / o 1 /
1Q7 <; 1J yLj 1

4666.45 Gd II 11067 — 32491
4711.98 Gd II 8885 — 30101
4798 Al4 / Zo.4 /

PH IIba 11 888^ooo J 1 AA77jUUZ /

Alii f,C\4 / jZ.OU PH IIbQ 11 888 <;ooo J 1 AAAQJUUU7
AHA Al4 / j4.4 J PH IIIjQ 11 J j4U Z04j J

4755.35 Gd II 18001 — 39025
4786.91 Gd II 9143 — 30027
4 / 7 1 . J J P/-^ IIbU II

Q 1 /1

1

y 1 4J 1AAAQjUUU?
/)8A1 A^4oU 1 .Uj P/l ITbu II

Q 1 /1

1

y 1 43 7QQ/iAzyyoo
/to AT <Q4oUZ. JO P ^ T TGa II

/I Q C74ojZ zjooy

4803.54 Gd II 11492 — 32304
4805.82 Gd II 8551 — 29353
A Q1A 114o j4.Z J n A ITbrd II

on 0 1 AAAQ
AQ(^'\ r\i4oOJ.UZ P^ ITbCl II yiZy 7QC7eLyo lo
A nil 1A4o / J. j4 P^ If(jU II

Q/l <7y4jz 7QQA^zyyoo

/1881 Ql4oo 1 . 7Z P/^ IIua II 1 O 1 J I
18A7Q

4894.30 Gd II 9452 29878
4923,58 Gd II 17725 38030
4965.05 Gd II 19402 39537
4968.58 Gd 11 17725 37846

gf Log gf

10«/sec

A 7 "Ju.z J A A7AU.U/U — 1 . 1 D
A 1 A
U. jU A AQ 1 1 A/1— 1 .U4
A0.66 A 7 AU.zU A 7A—U. /U
3.4 1.0 0.01

0.38 0.11 -0.94

A 1 7
U. 1 z A Al 7U.U3 /

1 Al—1 .43
A 1 7
U. 1 Z A AT C *

U.U35 1 /I C—1.45
A AT 0U.Ujo A A 1 1U.Ul 1 — \ .y4

0.25 0.075 -1.13

0.84 0.26 -0.59

A 1 y1

U. 34 A 1 A
U. lU

TV 00
A A CA0.050 A A 1 CU.Ul 5

1 07— l.oz
1 03.0 1 7

1 .Z A A7U.U /

2.0 0.62 -0.21

11. 3.4 0.53

A AO^CU.U06 A A7 7U.Uz /
1 C7— I .J /

A 7 1U.Z3 A A7 1U.U / 1
1 1 C— 1 . 1 J

A AQ7 A A7 Qu.uzy 1 C /I—1
.j4

0.15 0.047 -1.33

0.095 0.030 -1.53

A A 1 All
U. 1

3

n OQ—u.oy
A 1 C0.35 All

0.1 1
A A/;—u.y6

A 1 7
U. 1 /

A AC /IU.Uj4 1 77— i .z /

0.30 0.096 -1.02

0.29 0.092 -1.03

1 0
1.8

ACO0.58 —U.z4
A 77U.Z /

A ACQ 1 AC— 1 .Uj
A A/: 1U.U63 A A7 1U.Uzl 1 £Q—1 .by

0.22 0.070 -1.15

1.5 0.48 -0.32

A 77U.Z /
A AQQ 1 AC— 1 .Uj

A 1 /I
U. 14 A A/1U.U4o — 1.33
A 1 0U.3o All

U. 13 a 00—U.oV
0.55 0.18 -0.74

0.040 0.013 -1.87

1 A
1 .U

A 1 ^U.3o
TV A C—U.4j

A 1 1
U. 1 i

A Al 0U.U3o 1 Al

All
U. 1 1

A Al 0U.U3o 1 Al— 1.4Z

0.36 0.12 -0.91

0.024 0.0085 -2.07

A 1 Q
\J.iy

A C\C AU.Uo4 1 1 Q
A ACOU.Ujo A A7AU.UZU 1 7A—1.70
A 7 7U.zz A A'TO0.078 1 11—1.11

0.43 0.15 -0.81

0.083 0.030 -1.53

A OA A 7 nu.zy —0.54
A 77U.ZZ A A7 0U.U /o 111—1.11

1 .0 U.6U —U.ZZ
1 1 A A0.39 —0.41

0.52 0.19 -0.71
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Wavelength Spectrum Energy Levels Log gf

A K 108/sec

4998.37 Gd II 18319 - 38320 1 .5 0.56 A T C—U.25
5010.82 Gd II 8551 - 28502 U. 1 1 0.043 —1.37

5019.36 Gd II 10092 - 30009 U.Uo / 0.033 1 AO—1 .48

5023.13 Gd II 9143 - 29045 nil
U. J 1

A A>1TU.U4z 1 '5 O—1.38

5031.29 Gd II 13076 - 32946 0.40 0.15 -0.82

5031.56 Gd II 9329 - 29198 n AO 1 A AT 1U.U3 1
1 CI—1.5

1

5050.88 Gd II 12892 - 32685 dinU.i / U. 14 A O C—0.85

5062.86 Gd II 9452 - 29198 U.Ujo A ATTU.Uzz 1 £ c—1.65

5071.02 Gd II 12776 - 32491 A AO 1u.uy 1
1 f\A—1.U4

5092.25 Gd II 13926 - 33558 0.72 0.28 -0.55

5096.06 Gd 11 8885 - 28502 A 1 O
U. Iz A A /I CU.U4j 1 1 c—1.35

5098.38 Gd II 13076 - 32685 A T C0.75 ATA AC}—U.53
5100.94 Gd II 12892 - 32491 A ir\ AIT

U. IZ A CiA—u.y4
5108.91 Gd II 13378 - 32946 1 .

1

Ci A CU.4j A '5 C—U.35
5125.56 Gd II 11492 - 30997 0.43 0.17 -0.77

5130.28 Gd II 12776 - 32263 A 1 /I AIT
U.I J —U.OO

5140.84 Gd II 12704 - 32150 U.43 0. 17 —0.76
5149.38 Gd II 13076 - 32491 A AO A A A'5 10.033 1 AO-1.48
5149.84 Gd II 12892 - 32304 AIT A A/: OU.U6o 1 IT—1.1/

5156.76 Gd II 12662 - 32049 0.26 0.11 -0.98

5160.90 Gd II 12892 - 32263 AO.Zi A AAAu.uyu 1 AC—1 .Uj

5164.54 Gd II 1 1492 - 30850 A 1 O
U. 1 y A AT/CU.U/6 1 IT— 1. Iz

5176.28 Gd II 8551 - 27865 AIT
0. 12 A A1—0.93

5178.10 Gd II 13378 - 32685 AU.ZZ A AOO 1 AC—1 .U5

5178.84 Gd II 19947 - 39251 1.6 0.65 -0.19

5179.92 Gd II 1 1067 - 30367 A 1
u. iz A A /I TU.U4/ —1.33

5186.92 Gd II 12704 - 31977 AllU.Zl U.Uo4 1 AT—1.07

5187.24 Gd 11 12776 - 32049 A ITU.Z /
All
U. 1 1

A AT—u.y /

5191.08 Gd II 12892 - 32150 A OTU.Z /
All
U. 1 1 —u.y6

5199.21 Gd II 13076 - 32304 0.23 0.093 -1.03

5200.55 Gd II 19947 - 39170 A noO.yy A AU.4U A '3 A—u.3y
5210.49 Gd II 13076 - 32263 A ^ OU.z8 AIT

0. 12 A A /I—0.94
5220.30 Gd II 10092 - 29242 A 1 T

U. 1 /
A A/cnU.U6y —1.16

5357.79 Gd II 9329 - 27988 A ATA A A'3 AU.U3U 1 CT—1.52
5372.22 Gd II 11492 - 30101 0.11 0.048 -1.32

5419.88 Gd II 10600 - 29045 A A/CAU.U6U A AT/:U.Uz6 1 CO—1 .5o

5500.43 Gd II 1 1067 - 29242 A AO

O

A A /I 10.041 1 "5 A—1 .3y

5545.01 Gd 11 10600 - 28629 A A/1 1U.U43 A ATAU.UzU 1 TA—1
. /u

5560.69 Gd 11 1 1067 - 29045 A AT 1 A m AU.U34 1 An—1.4/

5583.68 Gd II 8551 - 26455 0.059 0.028 -1.56

5586.16 Gd II 10092 - 27988 A AO TU.Uzz A A 1 AU.U lU 1 QQ—i.yy

5597.21 Gd II 1 1492 - 29353 U.U4o A AT 1U.Uzi 1 HA— 1 .64

5616.21 Gd II 8551 - 26352 A AT O A A 1 .4U.U14 — 1 .OD

5621.43 Gd II 18677 - 36461 AITU.3z A 1 C
U. J 5

A OT—U.OZ
5644.84 Gd II 8885 - 26595 0.031 0.015 -1.83

5721.99 Gd II 13378 - 30850 A no A A A /I 1U.U41 1 1Q—1 .5y

5733.86 Gd II 1 1067 - 28502 A T /iU.Z4 AIT
U. Iz A Ckl—u.y3

5749.41 Gd II 10600 - 27988 A A1 1U.U3 J 1 /to—i.4y

5774.56 Gd II 9143 - 26455 A ATAU.UzU A AAQOU.UUyo T A1

5807.05 Gd II 12662 - 29878 A AO 10.081 A A /I 1U.U41 —i.3y
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Loggf

5815.85 Gd II 12776 29966
5820.99 Gd II 12704 — 29878
CO Af\ An5o4U.4 / Gd I! izoyz 1 Anno

jo4j. /

1

Gd II IZ / /o Zya /o

5855.24 Gd II izoyz Zyybb

5856.96 Gd II 9143 26212
5860.73 Gd II 8551 — 25609
conn c587 /.26 Gd II

1 1 y1O
i i4yz ZojUZ

Gd II
1 1 (\na13U/0 jUUz /

jyu4.u / Gd II 1 3U / o jOVUy

5951.60 Gd II 11067 — 27865
5956.48 Gd II 8885 — 25669
oUU4. J / (jd II iVUZ 1

oUoU.o J (jCt II 1 J yZo 3Ujo /

/: 1 OA /ITo 1 oU.4Z r* A ¥ T(jQ II 1 jyz /
•J A 1 A/1jU1U4

6305.15 Gd II 10600 — 26455
6346.65 Gd II 10600 — 26352
^10f\ QC r* A ¥ ¥Gd II

^ lino ZyU4!)

o4oU. 1 1
HA IT
(jO. II 1 jyzo zyi J j

(iCt^Q (\f\ Gd II 1 / 1 Zj n Q/i ^3Zy4o

6610.04 Gd II 13378 — 28502
6634.36 Gd II 10600 — 25669
ODO l.zi HA ¥ ¥Gd II

11/1 QO
I i4yz Zo4j J

O /U2. 1 Z r* A ¥ ¥Gd II 1 oo4

1

c c o33 j5o
D /U4. 1 o A ¥ ¥Gd II 1 jU/o z /yoo

6718.14 Gd II 18677 33558
6727.83 Gd II 11492 — 26352
o / jz.o /

A ¥ ¥Gd II 1 o / j3 H CCQ33 J JO
Oo4o.oU C* A ¥ TGd II

t 1 A/:;'?
1 lUo / ZJo6y

CQ cn ITDO J /. 1 J
A ¥ ¥Gd II

1 nn^ c
1 / ILJ 3Z304

6900.73 Gd II 17817 32304
6920.62 Gd II 17817 — 32263
0745.70 n A ¥T(jU II J /o /U IT)/; "J

/TQCQ 0 /I HA ¥Tbd. II
1 0 1 1 Q
1 o J 1 y 3Zooj

07 / 1 .DO HA JTbd II I O 1 J 1
n /I Q

1

3Z4y 1

6988.75 Gd II 18641 32946
6996.76 Gd II 17972 — 32260
/UUU. IZ)

r* A ¥ IGd II 1 /o /U 3Z 1 jU
/UUo. lo A ¥ ¥Gd II

1 ocnn
1 8677 3Zy46

7^ "in ni/Ul /. /3 r* A ¥ ¥Gd II 1 oZ4-) 3Z4y 1

7051.00 Gd II 17972 32150
7054.62 Gd II 18319 — 32491
/Ujo.OZ A ¥ ¥Gd II 18096 32260
/Uoj.jZ r* A ¥ ¥Gd II

1 O 1 C 1
1 o 1 J 1

'5 O O /CA3ZZ60
/ lUl . /i A ¥ ¥Gd II 1 ly 1

Z

"3 O A/l O3ZU4y

/ 1 Id. / /
A ¥ ¥Gd II 1 oOU I

7118.86 Gd II 18641 32685
7133.16 Gd II 18245 32260
7141.17 Gd II 18151 32150
7146.13 Gd II 17988 31977

0.17 0.084 -1.08

0.13 0.066 -1.18
A 1 '7
U. 17 A AO /CO.O06 1 A/;—1.U6
A r\/^c A A'2 1 1 AO—1.4o
A 1 ^7
U. 1 /

A AO/;U.Uoo 1 A'?—1.0/

0.046 0.024 -1.62

0.049 0.025 -1.60
A 1 '2

I). 13 A a/;qU.Voy 1 1 /;— 1. lo
A 1 /IU. 14 A A"? 1U.U / 1

1 1 c—1. 1 J
AITU. 1 /

A ACQ 1 c\c—I.Uj

0.094 0.050 -1.30

0.051 0.027 -1.57
AITU. 1 /

A AQ/1 —1 .U3
A 1 Qu. 1 y A 1 1U. 1 1

A Q-7—u.y /

A 1 0U. 1 O A 1 AU. 1 U A no—U.y©

0.093 0.056 -1.25

0.033 0.020 -1.71
A AOQ A A/CAO.OoO —i.zz
A A/1 AU.U44 A AT7U.UZ /

1 cc

A 1 AU. 1 U A ncnU.Uo /
1 1 "7—1.1/

0.030 0.020 -1.71

0.068 0.045 -1.35
A A^"7U.Uj /

A Al QU.U3o 1 /IT—1.4Z
All
U. 1 1

A A"7 1U.U/ I
1 1 <— 1 . 1

J

A AT/; A A 1 0U.Ul 0 1 1 c— 1 . / J

0.17 0.11 -0.94
0.028 0.019 -1.73
A /; /i r\ A AU.44 —U.3d
A A/I /; A A'2 '2

U.U33 1 /I Q—1 .4y
A o/;U.Zo A 1 Q

u. 1 y
A -7-5—U. / 3

0.12 0.087 -1.06
0.19 0.14 -0.87
A 1 COA J AllU. 1 1

A Q/r—u.yo
A 1 <U. 1

J

A 1 1U. 1

1

A QC—u.yj
A 1 <U. 1 J AllU. 1

1

A Q-7—U.y /

0.11 0.081 -1.09

0.53 0.39 -0.41
A 1 C0.15 A 1 1 •

0. 1 1 —o.y6
0.45 A "2 /(U.34

A A n—OA 1

A AOO.OoZ A A/; A0.060 —I.ZZ

0.15 0.11 -0.95

0.15 0.11 -0.96
All
0. 1 1

A AOAO.UoU 1 AA— i.uy
A AT7 A AC 0U.Ujo \ ^ A— 1 .Z4

U.U3o A AT 0U.UZo — 1 .JO

0.10 0.078 -1.11

0.26 0.20 -0.70
A AOIo.oy3 A dn 10.0/ I

1 1 C—1.15

0.060 0.046 -1.34
0.065

.
0.050 -1.31
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 1 O^/ser

7172.26 Gd II 13926 - 27865 0.068 0.052 -1.28

7173.40 Gd II 17972 - 31908 - 0.042 0.033 -1.48

7189.57 Gd II 18245 - 32150 0.30 0.24 -0.63
7 1 Q7 08
1 vy t .uo 0.14 0.11 -0.96

7242.24 Gd II 18245 - 32049 0 067 0 0S3 —1 28

7252.70 Gd II 13378 - 27162 0.037 0.030 -1.53

7385.97 Gd 11 18955 - 32491 0.10 0.084 -1.07

7394.90 Gd II 13076 - 26595 0.029 0.024 -1.62

LuU. 1

1

0.012 0.010 -2.00

7748.37 Gd II 19402 - 32304 0 034 0 03 1 —1 5 1

7908.06 Gd II 17725 - 30367 0.030 0.028 -1.55

8089.96 Gd II 19947 - 32304 0.036 0.035 -1.46
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Wavelength Spectrum Energy Levels gA gf Loggi
A K 108/sec

1954.49 Ge 1 557 - 51705 4.1 0.23 -0.63

1961.40 Ge I 7125 - 58091 5.9 0.34 -0.47

1970.26 Ge 1 1410 - 52148 5.6 0.33 -0.49

1987.64 Ge 1 1410 - 51705 3.0 0.18 -0.75

1998.25 Ge I 1410 - 51437 9.5 0.57 -0.24

2019.05 Ge I 557 - 50069 3.8 0.23 -0.63

2041.69 Ge I 0 - 48962 5.8 0.36 -0.44

2043.76 Ge I 1410 - 50323 5.0 0.31 -0.51

2054.45 Ge I 1410 - 50069 1.5 0.095 -1.02

2057.23 Ge 1 7125 - 55718 1.6 0.10 -1.00

2065.20 Ge I 557 - 48962 2.4 0.16 -0.81

2068.65 Ge I 557 - 48882 8.2 0.52 -0.28

2086 00 Ge I 557 - 48480 1.6 0.10 -0.99

2094.23 Ge I 1410 - 49144 9.2 0.61 -0.22

2105.80 Ge I 1410 - 48882 1.2 0.081 -1.09

2124.75 Ge I 7125 - 54175 1.4 0.094 -1.02

2198.70 Ge I 7125 - 52592 9.5 0.69 -0.16

2256.00 Ge I 7125 - 51437 0.83 0.063 -1.20

2314.20 Ge I 7125 - 50323 1.4 0.11 -0.95

2327.90 Ge I 7125 - 50069 2.0 0.17 -0.78

2379.14 Ge I 7125 - 49144 2.6 0.22 -0.65

2417.37 Ge I 7125 - 48480 22. 1.9 0.28

2497.96 Ge I 0 - 40020 2.4 0.22 -0.66

2533.23 Ge I 557 - 40020 1.9 0.18 -0.75

2556.30 Ge I 16367 - 55474 1.9 0.19 -0.72

2589.19 Ge I 1410 - 40020 0.76 0.077 -1.12

2592.54 Ge I 557 - 39118 11. 1.1 0.03

2644. 19 Ge I 16367 - 54175 4.2 0.44 -0.36
2651.18 Ge I 1410 - 39118 26. 2.7 0.44

2651.58 Ge I 0 - 37702 8.0 0.84 -0.08

2691.34 Ge I 557 - 37702 7.3 0.80 -0.10
2709.63 Ge 1 557 - 37452 12. 1.3 0.1

1

2740.43 Ge I 16367 - 52847 24. 2.8 0.44
2754.59 Ge I 1410 - 37702 9.8 1.1 0.05

2793.94 Ge I 16367 - 52148 4.0 0.47 -0.33

2829.01 Ge 1 16367 - 51705 4.3 0.52 -0.29
3039.06 Ge I 7125 - 40020 24. 3.3 0.52

3067 01 Ge I 16367 - 48962 22. 3.1 0.49
3124.82 Ge I 7125 - 39118 0.51 0.074 -1.13

3269.49 Ge I 7125 - 37702 2.0 0.31 -0.50

4226.57 Ge I 16367 - 40020 3.

1

0.83 -0.08

4685.84 Ge I 16367 - 37702 0. 15 0.051 -1.30
8789.87 Ge I 37702 - 49076 0.64 0.74 -0.13
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Loggf

2353.02 Hf I 0 — 42485 0.67 0.056 -1.25

2428.75 Hf I 2357 43518 0.81 0.072 -1.14
2444.99 Hf I 4568 45455 1 6 0 14 —0 84
2465 67 Hf I 4568 45 1 1

2

0 1 3 —0 87
2482 65 Hf T1 1 J. 1 0 40267 0 57 0 053 —1 28

2487.16 Hf I 0 — 40194 0.56 0.052 -1.28
2502.66 Hf I 2357 42302 1.4 0.13 -0.89
2517.86 Hf I 0 39704 0.66 0.063 -1 20
2559.02 Hf I 2357 41422 0.95 0.093 -1 03
2594.12 Hf I 4568 43105 0.77 0.078 -1.11

2602.67 Hf I 2357 - 40768 0.69 0.070 -1.16
2602.87 Hf I 0 38408 0.18 0.018 -1.75

2608 45 Hf I 0 38325 0.75 0.077 -1.12

2609.96 Hf I 4568 42871 0.83 0.085 -1.07
2612.59 Hf I 5522 43786 0.67 0.069 -1 161 t 1 yj

2616.61 Hf I 5639 — 43845 2.7 0.28 -0.55

2623.32 Hf I 8984 47092 2.8 0.29 -0.54
2635.57 Hf I 6573 44504 1.00 0.10 -0 98
2637 00 Hf I 2357 40267 1.8 0. 19 -0.72

liiAl 08 Hf I 2357 40194 0.79 0.083 -1.08

2642.75 Hf I 4568 - 42396 3.3 0.35 -0.46

2668.28 Hf I 5639 43105 2.3 0.24 -0.61

2682 19 Hf I 6573 43845 1.1 0.12 -0.92

2686 36 Hf I 6572 43786 0.55 0.060 -1.22

2688 35 Hf I 8984 46170 1.1 0.12 -0.92

2696.18 Hf I 2357 - 39435 0.65 0.071 -1.15

2705.61 Hf I 0 36949 3.0 0.33 -0.48

271 1.83 Hf r 8984 45848 4.0 0.44 -0.35

2713.84 Hf I 2357 39194 1.2 0.14 -0.87

2718.59 Hf I 0 36773 1.1 0.12 -0.92

2726.70 Hf I 5639 - 42302 1.7 0.19 -0.73

2729.10 Hf I 2357 38988 0.58 0.065 -1.19
2730 71 Hf I 0 3661 0 0 37 0 042 -1 38
2730 85 Hf I 4568 41175 I 8 0 20 -0 71

Hf T 5522 42036 1 4 0 1 6 -0 81

2743.64 Hf I 5639 - 42076 3.8 0.43 -0.36

2746.62 Hf I 5639 — 42036 0.69 0.078 -1.11

2758 31 Hf I 10533 2.4 0 27 -0.57
2758 78 Hf I1 1 X 1 0 36237 0 34 0.039 -1.41

2761 63 Hf I 4568 40768 6.1 0.70 -0.16

1162.()9 Hf I 5639 — 41825 1.1 0.13 -0.88

2766.96 Hf I 5639 41769 2.9 0.33 -0.48

2773 02 Hf I 2357 38408 1.2 0.14 -0.86

1119 37 Hf I 2357 38325 2.7 0.31 -0.50

2783 69 Hf I 6572 42485 1 6 0.19 -0.73

2812 32 Hf I 10509 46056 1.7 0.20 -0.69

2815.82 Hf I 6573 42076 0.90 0.11 -0.97

2817.68 Hf I 8984 AAA(yA 9.2 1.1 0.04

2818.94 Hf I 6572 42036 2.8 0.34 -0.47

2819.74 Hf I 0 35454 0.61 0.073 -1.14
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Wavelength Spectrum Energy Levels

A K

2833.28 Hf I 0 — 35284
2834.13 Hf I 8984 — 44258

Hf T 5S77 40704
2845.83 Hf I 5639 40768
2850.96 Hf I 5639 40704'-r\j 1 v/*T

2860.56 Hf I
' 0 — 34948

2866.37 Hf I 0 — 34877
?8f»7 70 Hf Tn 1 1 8984 43845
2877.16 Hf I 10509
2887.14 Hf I 4568 391 94

2887.54 Hf I 6572 — 41194
2889.62 Hf I 0 — 34596
7894 84 Hf T 8984 4351 8

2898.26 Hf I 2357 3(^850

2904.41 Hf I 4568

2904.75 Hf I 2357 — 3,6117,

2916.48 Hf I 4568 — 38845
7Q1 8 S8 Hf In i 1

7^^ S7Z. J J /

2924.62 Hf I 5522 39704
2929.01 Hf I 6572 40704

2929.90 Hf I 8984 — 43105
2940.77 Hf I 0 — 33995
7944 71 Hf I 0 33949
2950.68 Hf I 2357 36737
2951.90 Hf I 10509 44375

2954.20 Hf I 4568 — 38408
2958.02 Hf I 5639 — 39435
J()f,d 88 H f 1 7^S7 36075
2966.93 Hf I 6572 40767

2973.37 Hf I 6572

2979.28 Hf I 5639 — 39194
2980.81 Hf I 0 — 33538
7987 77 H f Tn 1 1 44049
2984.05 Hf I 8984 47485
3005.56 Hf I 10533 4'?795

3016.78 Hf I 0 — 33138
3017.37 Hf I 6572 — 39704
^018 ^1 Hf Iill 1 0 33 1 77

3020.53 Hf I 2357 35454
3024.60 Hf I 8984 47036

3049.29 Hf I 8984 — A\l(y9

3050.76 Hf I 5639 — 38408
30S7 07 Hf I 37770
3063.78 Hf 1 5522 DO V J

3067.41 Hf 1 2357

3069.18 Hf I 10532
3072.88 Hf I 0 32533
3074.10 Hf I 2357 34877
3074.79 Hf I 5639 38152
3075.30 Hf I 10509 43016

10^/sec

0.53 0.064 -1.19

4.0 0.48 -0.32

0.98 0.12 -0.92
5 8 0 70 —0 1 5

3.7 0.45 -0.35

0.49 0.060 -1.22

5.8 0.71 -0.15

1.8 0.22 -0.65
7 7 0 78 —0 55

2.0 0.24 -0.61

1.6 0.20 -0.70
2.0. 0.25 -0.60
0.55 0.070 -1.16
8 5 1 11 • 1 0 03

11. 1.4 0.14

4.1 0.52 -0.28

16. 2.1 0.32

2.6 0.33 -0.48

1.9 0 74 -O 61

0^89 0.11 -0.94

12. 1.6 0.21

4.2 0.55 -0.26

0.34 0.044 -1.35

^ • 1 0 66 —0 1 8

1.1 0.14 -0.85

8.0 1.1 0.02

5.4 0.70 -0.15

5.6 0.73 -0.13
7 9 1 0 0 07

1.3 0.18 -0.75

1.4 0.19 -0.72

2.1 0.27 -0.56
8.0 1.1 0.03
1 0 1 7 —0 77

28. 3.8 0.58

0.93 0.13 -0.90

0.30 0.040 -1.39
1.7 0.23 -0.64
3 9D . y 0 53 —0 78

1.7 0.24 -0.63

1.6 0.22 -0.65

5.5 0.77 -0.11

6.0 0.84 -0.07
0 90 0 1 3 —0 90\j* y\j

2.5 0.35 -0.45

2.6 0.37 -0.43

3.2 0.45 -0.35

0.49 0.069 -1.16
1.8 0.26 -0.59
0.77 0.11 -0.96
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Wavelength Spectrum Energy Levels gA gf
A K 108/sec

Log gf

3080.84 Hf I 2357 — 34806 1.2 0.17 -0.76
3096.76 Hf I 4568 — 36850 0.99 0.14 -0.84
3 1 1 9 98 Hf I 4568 3661 0J \J\j 1 \J 0 60 0 087 — 1 06
3 1 28 76 Hf I1 1 J. 1 0 3 1 952 0 1 1 0 017 — 1 771 . / /

3129 58 Hf I 0 3 1 944 0 092 0 01 ^ — 1 871.0/

3131.81 Hf I 10533 — 42454 18. 2.6 0.42
3137.51 Hf I 10533 — 42396 3.1 0.45 -0.34

H f I 6572 ^8'?2 5 1 71 . /
0 26

3151 63 Hf I 8984 40704 1 8 0 26 —0 S8

3 1 52 96J 1 ^ ^ . yyj H f I 1 4092 45799"-rJ 1 y y 2 3 0 14 —0 47

3156.63 Hf I 4568 - 36237 1.9 0.29 -0.54
3159.82 Hf I 2357 — 33995 0.62 0.093 -1.03
3163 39 Hf I 10509 42 1 1

2

1 0 0 1 5 —0 82L/. OZ.

3165 73 Hf I 6573 381 52 0 67 0 10 — 1 00
3168 39 Hf I 1 05091 \j^'\jy 4'>062 10 1 51 . -J 0 1 8LI. 1 O

3172.94 Hf I 4568 - 36075 3.7 0.56 -0.25
3178.43 Hf I 14542 — 45995 3.1 0.46 -0.33
3181 01 Hf I 5522 36949 1 21 . Z. 0 1 8 —0 74
3181 15 Hf [1 1 J. I 4568 3 5994 0 47 0 072 —1 14

3189 62 Hf I 0 3 1 342 0 1 5 0 023 1 . L)J

3206.1 1 Hf I 2357 - 33538 0.64 0.099 -1.00
3210.98 Hf I 5639 — 36773 0.92 0.14 -0.85
32'1 3 V Hf Tn 1 1 1 4542 45^^4Q 5 0 87 —0 06

H f I 1 ^^7^.71 VJ / VJ / 475Q0
1 J yyj 1 4 2 1 0 "^6

Hf I 2'? 57z. J) J / J D i Dy 0 f\l 0 1 1 —0 Q8

3249.53 Hf I 2357 — 33121 0.41 0.066 -1.18
3254.86 Hf I 14741 — 45455 4.3 0.68 -0.16
3261 90^ z. LI 1 • y\j Hf I 1443 5 45083 2 4 0 39 —0 41LI. "t- 1

3262 47^ L.\J .'-X 1 Hf I 1 0533 41175'-r 1 A / ^ 2 1Z. . 1 0 33 —0 48
3265 29 Hf Ii 1 J. 1 1 5673 46290 7 0 1 1

1 • 1 0 05W. Ll^

3267.18 Hf I 5639 - 36237 0.32 0.051 -1.29

3291.05 Hf I 6572 — 36949 0.89 0.14 -0.84
3306 1 2 Hf I111 1 4568 34806-7 T-O VLI 0 65 0 1 1 —0 97Lf. y 1

3309 1 9^ y . 1 y Hf I1 1 X 1 8984 391 94 1 2 0 20 -f) 70
33 1 0 27 Hf I 6573 1 8 0 30LI. -J Vy -0 53LI. J J

3312.86 Hf I 2357 — 32533 1.1 0.18 -0.75

3316.19 Hf I 17901 — 48048 8.8 1.4 0.16

J J D \ - oy H f 1 1 05nQ 405 1

4

0 68 0 1 1 —0 94LI. y-r

J? J) J) . / J H f I 0 z.y yy / 0 70 0 12 \)' y D

J D. / o H f In i 1 1 J D / -? 45455 7 8/ . o 1 % L/. 1 Z,

3358.91 Hf I 14741 — 44504 11. 1.9 0.27

3360.06 Hf I 0 — 29753 0.13 0.022 -1.65
'\'Kf\f\ ^8J> J?UU.VJO Hf In 1 1 14092 4'^78^» 5 f, 0 95LI. y J -f) 02LI. \Ji-

'K'Kl') 2 1 Hf Tn 1 1 JyJD y 5284 0 1 3 0 022LI.LIZ,Z, — 1 671 . L> /

'^'^78 Q"^D J / O . JJ Hf Tn ± 1 71S7 0 25 0 042 —1 37

"^8^^ 2 1J J) OU. ^ 1 H f 1 1 f\lf\l 4^^290 2 4 0 38LI. J O

3392.81 Hf I 15673 45139 13. 2.3 0.36

3397.26 Hf I 4568 33995 0.58 0.100 -1.00

3397.60 Hf I 8984 38408 2.0 0.35 -0.46

3400.21 Hf I 0 29402 0.12 0.020 -1.70
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Wavelength Spectrum Energy Levels

A K

3402.51 Hf I 4568 - 33949
3407.14 Hf I 8984 38325
3412.34 Hf I 14542 43838
3417.34 Hf I 2357 31611
3419.18 Hf I 5639 , 34877

3427.44 Hf I 8984 - 38152
3438.43 Hf I 5522 34596
3441.84 Hf I 14741 43786
3452.31 . Hf I 5639 34596
3467.60 Hf I 15673 44504

3472.40 Hf I 0 - 28790
3497.49 Hf-l 0 28584
3498.98 Hf I 4568 33139
3513.28 Hf I 10532 38988
3521.56 Hf I 17901 46290

3523.02 Hf I 2357 - 30733
3530.87 Hf I 19293 47606
3531.23 Hf I 5639 33949
3536.62 Hf I 0 28267
3554.00 Hf I 14542 42671

3564.31 Hf I 0 - 28048
3567.36 Hf I 6572 34596
3579.90 Hf I 14435 42361
3583.28 Hf I 5639 33538
3599.87 Hf I 16767 44537

3615.04 Hf I 0 27654
3616.89 Hf I 2357 29997
3617.68 Hf I 14542 42176
3620.04 Hf I 5522 33138
3635.43 Hf I 5639 33138

3637.59 Hf I 5639 - 33122
3649.10 Hf I 2357 29753
3650.53 Hf I 19293 46678
3651.84 Hf I 4568 31943
3664.60 Hf I 14018 _ 41298

3668.21 Hf I 8984 - 36237
3675.74 Hf I 15673 42871
3682.24 Hf 1 0 27150
3696.51 Hf I 2357 29402
3704.92 Hf 1 18381 45365

3717.80 Hf I 2357 - 29247
3726.49 Hf I 10509 37336
3729.10 Hf I 20960 47769
3733.79 Hf I 4568 31342
3739.04 Hf I 10533 37270

3743.99 Hf I 18381 45083
3746.80 Hf I 14741 41422
3753.22 Hf I 17901 44537
3765.05 Hf I 18225 44778
3765.56 Hf I 6572 33122

gf Log sf

108/sec

0.44 0.076 -1.12

0.75 0.13 -0.88

2.5
'

0.44 -0.36

0.30 0.052 -1.29

1.3 0.23 -0.64

1.2 0.20 -0.69

0.42 0.075 -1.12

3.9 0.69 -0.16

0.29 0.052 -1.28

7.0 1.3 0.10

0.42 0.075 -1.12

0.55 0.10 -1.00

0.20 0.036 -1.44

1.6 0.29 -0.53

4.5 0.85 -0.07

1.0 0.19 -0.73

12. 2.2 0.34

0.25 0.047 -1.33

0.39 0.073 -1.14

4.6 0.86 -0.06

0.074 0.014 -1.85

0.83 0.16 -0.80

4.2 0.81 -0.09

0.25 0.047 -1.32

28. 5.4 0.73

0.047 0.0093 -2.03

0.69 0.13 -0.87

2.8 0.56 -0.25

0.19 0.036 -1.44

0.20 0.041 -1.39

0.1

1

0.022 -1.66

0.26 0.052 -1.29

8.7 1.7 0.24
0.29 0.059 -1.23

1.5 0.30 -0.52

0.45 0.091 -1.04
14. 2.9 0.46

0.77 0.16 -0.81

0.18 0.038 -1.42

6.0 1.2 0.09

0.64 0.13 -0.88

0.87 0.18 -0.74
19. 3.9 0.59

0.53 0.1

1

-0.96
0.74 0.15 -0.81

3.3 0.70 -0.15

7.9 1.7 0.22

6.7 1.4 0.15

5.1 l.I 0.04
0.19 0.041 -1.39
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

3768.25 Hf I 10509 1.2 0.25 -0.61

3773.12 Hf I 14018 40514 0.93 0.20 -0.70
3777.64 Hf I 0 — 26464 0.41 0.088 -1.05
-3 -70') /t 1 nil J jZZ 1 1 oo

5 1 yjl A (\A Q U.UlU —1
.y©

3785.46 Hf I 4568 1 AQ77 1.5 0.32 -0.50

3787.37 Hf I 18381 44/ /o 1.8 0.39 -0.41

3798.66 Hf I 10532 36850 0.55 0.12 -0.92

3800.38 Hf I 0 — 26306 0.24 0.052 -1.28

J o 1 1 . / o nil Zj J / Zo-)o4 n 1

7

U. 1 /
n niB — 1 /17

1 .4Z

3819.38 Hf I 14092 4UZo / 1.5 0.32 -0.50

3820.73
'

Hf I 4568 5\j 1 ii 1.3 0.28 -0.55

3829.67 Hf I 16767 — A1%1\ 4.3 0.94 -0.03

3830.02 Hf I 14092 — 40194 4.0 0.88 -0.05

nl 1 JO J 7 J lol 1 1 n
1 .u n 71U.Z J A (^A

3858.31 Hf 1 2357 O QO ^7ZoZo / 0.30 0.067 -1.17

3860.91 Hf I 8984 1 A Qnnj4o / / 0.65 0.14 -0.84

3882.52 Hf I 15673 41422 3.7 0.84 -0.08

3889.23 Hf I 10532 — 36237 0.86 0.19 -0.71

HI I
111/17i 1 34Z n 77u.zz U.U4i' 1 1

1

i.j 1

3892.47 Hf I 19791 /I C /I7 C454/5 3.9 0.88 -0.05

3899.94 Hf I 0 7 c /; 1 /IZ56i4 0.13 0.030 -1.52

3906.89 Hf I 14542 40130 0.58 0.13 -0.88

3909.18 Hf I 19791 — 45365 4.4 1.0 0.00

Ml I IUj J J
1 COO/l n /iQu.4y A 1 1U. 1 1

—A Q/4

3927.57 Hf I U1A\ 4Uiy4 1.9 0.44 -0.35

3931.38 Hf I 4568 7 QQQ7Lyyy 1 0.23 0.054 -1.27

3939.04 Hf I 6572 31952 0.16 0.037 -1.43

3951.83 Hf I 2357 — 27654 0.16 0.036 -1.44

Mil Q 7 C 1 Q/JZj 1 yOt n nin A AA7 1U.UU / 1
—7 1 SZ. 1 J

3973.48 Hf I 2356 77 ^ 1 AZ / J Id 0.075 0.018 -1.75

4032.27 Hf I 2357 7 7 1 ^AZ / 1 ->U 0.061 0.015 -1.83

4044.39 Hf I 16163 40882 1.5 0.36 -0.44

4062.84 Hf I 10509 — 35115 0.73 0.18 -0.74

4UDO./ J MI I
1 Q 1 7 Oizo 1 A

1 .4 U. j4 _A 47

4083.35 Hf I 10509 1 A QQ7 0.56 0.14 -0.85

4087.96 Hf I 16163 4U6iy 0.52 0.13 -0.89

4104.23 Hf I 5639 29997 0.087 0.022 -1.66

4106.58 Hf I 10532 — 34877 0.41 0.10 -0.98
/1 1 1 < on Ml I

1 81 S 1
1 o3o 1

/I 7 -7 14z6 /

1

n Qi A 74U.Z4 —A ^.1

4118.60 Hf I 10532 1 A O A/C 0.34 0.086 -1.07

4118.91 Hf I 14018 o oo on 0.54 0.14 -0.86

4145.76 Hf I 5639 29753 0.098 0.025 -1.60

4162.69 Hf I 4568 - 28584 0.059 0.015 -1.81
/I 1 /! '3/141 /4.j4 Ml I Z J J / Z63U6 nilU.J 1

A A8 1U.Uo 1
—1 AQ

1 .\>y

4190.95 Hf I 14435 107 00iaDSy 1.0 0.27 -0.58

4209.70 Hf I 14542 1 07 OO 1.6 0.42 -0.38

4228.08 Hf I 0 71^/1^ 0.022 0.0060 -2.22

4245.16 Hf I 8984 32533 0.13 0.035 -1.46

4260.98 Hf I 10533 33994 0.42 0.11 -0.95

4263.39 Hf I 0 23449 0.026 0.0070 -2.16
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Wavelength Spectrum Energy Levels

A K

4294.79 Hf I 2357 25634
4296.41 Hf I 5522 — 28790
/t 1 1 O 1/143 1 o. 14 Hi I jb3y Zo lyyj

4330.1 / HI I
"^n c c A

Hi I
^ AnQ cZ4 /OJ Ann izVi4 / Iby

4352.57 Hf I 8984 31952
4353.34 Hf I 16163 — 39128
43 JO. 33 Hi I 4joo nn c \ cZ / J 1 6
A1 Zli QQ43 jo.yy TJ P THi I jo3y O O C O /fZoJo4
430J.3 /

T_I P THi I
1 A A1 C1443 J miic3 /33o

4417.91 Hf I 5639 28267
4418.25 Hf I 8984 — 31611
4422.23 Hf I

1 AC 1 '1

10532 33139
A A "J o n A443o.U4 Hf I 5522 n OA/1 o28048
A A A 'J4443.U7 Hf I 1 838

1

/i AO 0*^40882

4453.00 Hf I 0 22451
4457.34 Hf I 2357 — 24785
A A ^ 1 1 O446 1 . 1 o Hi I 563y O OA/1 O

44yy.6j Hi I 6j 11 O 0*700zo /yu
/I c 1 o ^ n45 lo.Zy Hi I

1 ^ 1 ^ "3

16163 '3 O-O OO38289

4540.93 Hf I 5639 27654
4544.02 Hf I 10532 — 32533
ACCC CiA Hi I

C£.1Ci nn CI A

A < QQ on Hi I
r\U O 1 *? '2 Q2 1 1 3y

/iicr\o AO46Uo.Uy Hi I
£i zn 16j 13 '^on iznzoz6 /

4620.86 Hf I 4568 26203
4630.61 Hf I 19293 — 40882
A Z 1 O46j J. ly Hi I 6572 O OA /I O

A£^CC\ 1 A4005'.Z4 TJ P THi I
1 ACJO1Uj3z '2 1 O /I 'J

3 1 y43
O P ¥Hi I

1 OA 1 1loUl 1
1 0O o/^

4708.84 Hf I 22901 44132
4738.58 Hf I 14018 — 35115
/I T C7 CO4757.58 Hf I

ono A

An £L a CI4766.5

1

Hf I
1 y1A 1 O14018 34992

Ann 1411 3.1

1

Hi I 5522 26464

Hf I 22901 43838
Al'il.lA Hf I 18225 — 39128
A 0(\C\ C f\4800.50 Hf I

C ^ O O5638 /I A Zl A26464
AO A o on48 18.87 Hf I

1 O 1 O 118381 I A 1 O39128
A 01 A in4834. 19 Hf I 14435 1 C 1 1 C

35 1 15

4837.23 Hf I 5639 26306
4850.61 Hf I 10509 — 31 119
AO CO /I 14o5o.41 T T X* -wHf I

CT^6572 T7 1 C A27150
/loco O /i4o jy.z4 T T X* .Hi I

1 /I C /I O14542 1 C 1 1 C35 1 15
/I o ^ ^n4o63.z /

I T X*Hi I 14435 O A AA'^

AOn'^ CiA4o 1 Z.yA Hf I
^AO^A20960 A \ An41476

4877.58 Hf I 19293 39789
4915.26 Hf I 19791 40130
4948.94 Hf I 10533 30733
4962.37 Hf I 18143 38289

gA gf Loggf
108/sec

n (\n AU.U /4 A AO 1U.UZ 1
1 <CQ

U.U4j A A 1 1U.Ul 3 1 OA—1 .yu

U.U /

1

A AOAU.UZU 1 n(\
1 . /U

0.066 0.019 -1.73

4.1 11 0.06

nil A A10U.U3Z I C A
1 . jU

u. / z A 0 1U.Z 1
A AO

A 1 AU. lU A AOQ 1 CA— 1.j4

0.031 0.0088 -2.06
0.44 0.13 -0.90

A AOA - A AO 1U.UZ3 —l.o3
A (\A AU.U44 A A 1 1U.U 1 3 1 OQ— 1 .oy
A (\(.QU.UOo A AOAU.UZU 1 "7A— 1 . /U

0.097 0.029 -1.54
1.0 0.30 -0.52

A AAC^ A AA 1 nU.UUl /
0 "70—z. /o

A AO^u.uzo A AATTU.UU / /
Oil—z. 1 1

U.Uoj A A 1 Qu.uiy 1 "71— 1. / 1

0.034 0.010 -1.99

0.40 0.12 -0.92

A A 1 CU.Ul O 1 n A
1 . /4

(\ \ AU. 14 A A/1

1

U.U43 — 1.3/
AllU. 1 1

A A1

1

U.U33 1 /I c1.4o

0.042 0.013 -1.88

0.048 0.015 -1.82

A (\(^nU.Uo /
A AO 1U.UZ 1

1 (^n
1 .o /

A 8/f A 07U.Z /
A C7

A AO 1 A AOQu.uzy 1 .j3
0.034 0.011 -1.95

1.2 0.41 -0.39

1 Q1.7 A AOU.OZ A OA
A 1 "JU. 1 3 A A/1

1

U.U43 1 m1.3 /

A A'JAU.U3U A A I AU.U 1 U 1 QQ
1 .yy

0.29 0.098 -1.01

0.022 0.0076 -2.12

\ A
1 .U C\ 1AU.34 A An—U.4 /

1 A
1 .0 U.J J A OA—u.zo
A AQA A Al 1U.U3 1 1 .J 1

0.67 0.23 -0.63

0.13 0.045 -1.34

A AOOU.UZZ A AATAU.UU /o O 1 o—z. iz
A AT) A AATQu.uu/y O 1 A—Z. lU
A A 1 /f A AA/I Qu.uu4y Oil—Z.3

1

0.43 0.15 -0.81

0.25 0.089 -1.05

U.4Z A 1 <U. 1

J

A 01—U.o3
A OS A 1 ^U.3 J A /lA

A O C A AQOu.uyz 1 A/1— 1 .U4

0.045 0.017 -1.78

0.17 0.064 -1.19
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Wavelength Spectrum Energy Levels gA
A K 108/sec

gf Log gf

4975.25 Hf I 2357 - 22450 0.0100 0.0037 -2.43

5018.20 Hf I 20960 40882 1.4 0.52 -0.29

5021.75 Hf I 18381 38289 0.11 0.042 -1.38

5047.45 Hf I 8984 _ 28790 0.045 0.017 -1.76

51 12.13 Hf I 5639 _ 25194 0.0028 0.001

1

-2.96

5157.96 Hf I 22901 - 42283 0.70 0.28 -0.56

5167.42 Hf I 24785 44132 2.1 0.82 -0.08

5170.18 Hf I 19791 39128 0.72 0.29 -0.54

518! 86^ \. Kj X ' \J\J Hf 1 0 19293 0 0080 0.0032 -2.49

5186 84 Hf I 22901 42176 0.68 0.27 -0.56

5243.99 Hf I 8984 - 28048 0.045 0.018 -1.73

5275.04 Hf I 16163 351 15 0.17 0.069 -1.16

5286.09 Hf I 23449 42361 0.51 0.21 -0.67

5294.87 Hf I 4568 _ 23449 0.014 0.0059 -2.23

5307.82 Hf I 23449 _ 42283 0.72 0.30 -0.52

5309.68 Hf I 16163 - 34992 0.14 0.058 -1.24

5354.73 Hf I 25462 44132 4.3 1.8 0.26

5373.86 Hf I 2357 20960 0.0062 0.0027 -2.57

5389.34 Hf I 8984 27534 0.014 0.0062 -2.21

5404.47 Hf I 19791 _ 38289 0.14 0.062 -1.21

5424.02 Hf I 22451 - 40882 0.44 0.20 -0.71

5438.74 Hf I 0 18381 0.001

1

0.00048 -3.32

5452.92 Hf I 4568 22901 0.0078 0.0035 -2.46

5497.30 Hf I 29753 47938 1.8 0.80 -0.09

5510.12 Hf I 0 18143 0.00041 0.00019 -3.73

5510.45 Hf I 18381 - 36524 0.073 0.033 -1.48

5538.02 Hf I 21739 39791 0.56 0.26 -0.59

5538 26 Hf I 10533 28584 0.014 0.0065 -2.19

5550.60 Hf I 0 _ 1801

1

0.0060 0.0028 -2.56

5552.12 Hf I 5639 _ 23645 0.029 0.014 -1.87

5575.86 Hf I 26203 - 44132 2.2 1.0 0.02

5600.77 Hf I 23449 41298 0.26 0.12 -0.92

5613.27 Hf I 5639 23449 0.011 0.0053 -2.28

5614.01 Hf I 21739 _ 39546 0.28 0.13 -0.88

5628.27 Hf I 23449 _ 41211 0.14 0.067 -1.18

5650.83 Hf I 10509 - 28201 0.0086 0.0041 -2.38

5713.28 Hf I 24785 42283 0.62 0.30 -0.52

5719.18 Hf I 8984 26464 0.045 0.022 -1.66

5748.72 Hf I 24785 42176 0.30 0.15 -0.83

5817.47 Hf I 14435 31620 0.023 0.012 -1.93

5845.87 Hf 1 14018 - 31119 0.027 0.014 -1.86

5847.77 Hf I 22451 39546 0.22 0.11 -0.95

5883 66 Hf I 23645 40636 0.35 0.18 -0.74

5926 47 Hf I 23645 40514 0.24 0.13 -0.89

5933.69 Hf I 18143 34992 0.21 0.1

1

-0.97

5974.28 Hf I 18381 351 15 0.27 0.14 -0.84

5974.72 Hf I 19791 36524 0.13 0.068 -1.17

5978.66 Hf I 18270 34992 0.21 0.11 -0.96

6016.79 Hf I 27516 44132 2.1 1.1 0.05

6054.17 Hf I 14542 31055 0.028 0.015 -1.82
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Wavelength Spectrum Energy Levels
AA K

oUyo.O / Hi I
/I <AO4joo — 20960

O 1 OJ. 1

3

Hi I Q 1 A 1 A 1
1 D 1 d3

6210.70 Hf I 24785 — 40882
6216.82 Hf I 26203 — 42283
oZ JO. JO H I I

7 1 <7Z3 J /
— 18381

HI I
7 AIHAZ03UD — 42176

D J 1 J .8

J

H I I
77/1^1ZZ4j I

1 07 OQ3o/oy
6318.33 Hf I 19293 — 35115
6338.10 Hf I 10532 — 26306
DjoU. 1 7 H I 1

1 <A71
1 JO / 3

— 31342

OJOO.Z J U -P IH 1 I
7 1 <7Z3 J /

— 1801

1

LI -P IH I I
7 t 7 1

Q

z 1 / jy 171 1

A

3 /33o
6556.50 Hf I 25634 — 40882
6587.23 Hf I 16766 — 31943

LI -P IH I I
1/17/1114/4 1

— 29753

6 / 1 3.4o LJ P 1HI I
1 A 1 A 1
1 o 1 o3 — 31055

0 / 1 o.UU LI -P IHi I
7 7/1^1ZZ4j I

1 7 1 1 A3 /33o
6769.95 Hf 1 27516 — 42283
6789.27 Hf I 4568 — 19293
DO 1 O. 74 LI -P ¥H I I oyo4 — 23645

OOZD.JO LI -P IHI I
7 1 A/I CZ3o4j — 38289

AC cn (viOo jU.U /
LI -P IH I I

7 <; 1 Q/lZ J 1 y4 1Q7flQ3y / ©y

6858.70 Hf I 16766 — 31342
691 1.40 Hf I 8984 — 23449
AQTA 1 Q07Z0. 1 y LI -P IHI I

1 /inQ7
1 4uyz — 28526

LI P IH I I
1 CA7 1
1 JO / 3

— 29997
/U 1 y.z J LI -P IH I I

7 Q7 /I 7zyz4 /
/1 1 /I CQ434oy

7035.13 Hf I 16767 — 30977
7061.90 Hf I 25634 — 39791
"7AA') C"7/UOZ.O /

LI -P IH 1 I
7 C A 1 /IZJo34 — 39789

"THAI 81 LI -P IH I I
C A1 Qjo3y — 19791

nf\QA /in/U74.4U O -P IH I I
7 C 1 Q/lz J 1 y4 1 Q7 OA3yzoD

7100.54 Hf I 15673 .

—

29753
71 19.52 Hf I 17901 — 31943
"7111 CI
/ 1 3 1 .o i

U -P THI I u — 14018

/Z3 /. lU Ll P IH I I
/I <AO4jDo — 18381

1") A(\ on
1 Z4U.O /

LI P IH 1 I
71^7Z3 J /

1 A 1 A 1lo lo3

7262.62 Hf 1 14435 28201
7320.05 Hf I 4568 — 18225
1 5Z \ . It)

O -P IHi I
< A 1 Qjo3y — 19293

71 CA 1 n
/ 3 JO. 1 u LI -P IH 1 I

7 1 /I /I QZ344y — 37039
-71 A C TO/3dj.Zo LI P IH 1 I

1 CA71
1 JO /3 7 07 /I 7zyz4 /

7390.70 Hf I 14741 28267
7423.69 Hf I 8984 — 22450
1 A 17 <A/43 /.JO LI -P IH 1 I

1 A nQ7
1 4uyz — 27534

7/1A1 OA
/ 403.O0 LI -P IH I I

7 1 A/1 <;Z3o4j — 37039
7/1 C/l <A/4o4. JO LI P ¥HI I

7 7 O O AZZooU 36237
7 C C A 17
/ J J0.3 /

LI P ¥HI I
1 A7A A
1 o /o6 29997

7562.93 Hf I 6572 19791
7564.22 Hf 1 34806 48022

gA gf Loggf
108/sec

\J .\J\J\J\J 0 00^4 —7 47
0 0008'> -3 08

0 99 0 57 —0 ''4

0.76 0.44 -0.36

0.0015 0.00087 -3.06

0 34 -0 46
0 2'' 0 1 3 -0 88
0 OfiSv/. \JU O 0 041 —1 39v . J} y

0.0094 0.0057 -2.24

0.024 0.014 -1.84

0 001 8 0 001 1V. \J\J 1 1
—1 95

0 1 3 0 079 -1 10

0 ^0 0 1 9V/. 1 y —0 77

0.043 0.028 -1.55

0.013 0.0087 -2.06

0 057 0 039 -1 41

0 0^i7 0 046 -1 341 . -7 '-r

0 A(\ 0.3

1

—0 50

0.0056 0.0039 -2.41

0.036 0.025 -1.60

0 1 0 1 5 -0 83

0 ''7 0 1 9\J- 1 y —0 7 1

0 074 0 05'> -1 28

0.0092 0.0066 -2.18

0.0087 0.0063 -2.20

0 027 0 019yj. \J I y —1 71

0 S3 0 39 —0 40
0 018 0 013 — 1 88

0.33 0.25 -0.61

0.42 0.32 -0.50

0 017 0 013 — 1 901 . y\}

0 29 0 22 —0 66
0 02 5 0 019 —1 72

0.18 0.14 -0.86

0.0068 0.0052 -2.29

0 04(S 0 036 —1 44
0 014 0 011V/. V 1 1 -1 961 . y\j

0 0065 0 005 1 -2 29

0.0050 0.0040 -2.39

0.0015 0.0012 -2.92

0 079 0 064 -1 1 9V m Vy
0 0088 0 0072W. \J\J 1

-7 14

0 024 0 0'>0 — \ 7 1

0.0013 0.001

1

-2.97

0.024 0.020 -1.71

0 1 8 0 1 5 -0 81V/. O 1

yj.yj 1 J 0 06? — 1 ? 1

0 079 0 07 5 1 -U 1

0 OO^^Q

4.5 3.8 0.58
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Wavelength Spectrum Energy Levels gA gf Log gf
A K 108/sec

7576.95 Hf I 18381 — 31576 VJ.UJ J 0 o^nU.UjU 1— 1 . JZ
7592.96 Hf I 23253 If^A 1 Qj04 1 y A 1 A O 1 9U. 1 z —O Q1

7608.59 Hf I 31943 — 45083 1 . o 11 .o O 90U.ZU
7624.40 Hf I 10533 — 23645 0.12 0.10 -0.99

7645.64 Hf I 17901 — 30977 0.053 0.047 -1.33

7740.17 Hf I 10532 — 23449 U.UJD 0 0'^9U.UjZ — 1 4Q

7743.57 Hf I 15673 T g CQ/1ZoJo4 n ni 1U.U 1 1
0 OOQQ —9 01Z.U I

7790.90 Hf I 17901 30733 U. 1 U 0 0Q9 — 1 04

7796.81 Hf I 23253 — 36075 0.082 0.075 -1.12

7814.55 Hf I 14741 — 27534 0.033 0.030 -1.52

7845.35 Hf I 5639 — 18381 n r\iA O 099
I .DO

7846.56 Hf I 23253 n nfi 1U.Uo 1
O 07<U.U / J — 1 1 "X— 1 . 1 3

7920.71 Hf I 5522 — 18143 0 008Qu.uuo" —9 0^

7938.06 Hf I 15673 — 28267 0.036 0.034 -1.47

7994.73 Hf I 5639 - 18143 0.018 0.017 -1.77

8010.58 Hf I 16766 — 29247 U.U 1 1
0 01 1U.U 1 1

— 1 Q81 .yo

8056.52 Hf I 14741 Z / 1 JU no?"?\J.\JLj 0 099 —1

8080.32 Hf I 5639 — 18011 n on 1

7

U.UU 1 /
O 001 7U.UU 1 /

—9 77

8173.89 Hf I 20908 — 33139 0.084 0.084 -1.08

8204.58 Hf I 2357 — 14542 0.0024 0.0024 -2.62

8248.81 Hf I 36237 — 48357 L.J 9 A 0 '18
U. JO^

8276.95 Hf I 2357 1443 J 0 001 0U.UU 1 u —9 QQ

8344.25 Hf I 15673 — 27654 0 09 8u.uzo — 11 .J J

8380.06 Hf I 28584 — 40514 0.21 0.22 -0.66

8382.98 Hf I 22880 — 34806 0.041 0.043 -1.36

8460.01 Hf I 16767 — 28584 u.uto 0 o<; 1U.UJ 1
—1 9Q

8546.48 Hf I 6572 18270 0 019 0 01"?U.U 1 J —1 8Q

8640.06 Hf I 6572 18143 o oiU.U 1 J O 01 4U.U 1 ^ — 1 84

8711.24 Hf I 15673 27150 0 041U.Uf 1 0 047U.Uf /
— 1 1"?

9004.73 Hf I 14092 25194 0.039 0.048 -1.32
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

2012.78 Hf II 3051 — 52717 5.0 0.30 -0.52

2028.18 Hf II 13486 — 62775 18. 1.1 0.04
7096 1 8^yjyyj. L o Hf IIn 1 11 1 5084 6777S 5 7 0 38 -0 47

2210.82 Hf II 36883 87 1 01 13. 0.92 -0.04

2254.01 Hf II 3645 470Q6 2.0 0.15 -0.82

2255.15 Hf II 3645 — 0.98 0.075 -1.13

2266.83 Hf II 4905 — 49006 2.1 0.17 -0.78
7777 ^f\ Hf II 0 4'^901 1 61 . Kj 0 1 3 —0 90V/. y\j

2321.14 Hf II 4905 4797"? 3.0 0.24 -0.61

2322.47 Hf II 0 4"?044 2.1 0.17 -0.77

2323.25 Hf II 3645 — 46675 3.0 0.24 -0.62

2324.50 Hf II 12071 — 55077 4.6 0.37 -0.43
7374 89 Hf II 4905 47904 4 0 0 32 -0 49
2332.97 Hf II 3645 2.1 0.17 -0.76

2337.33 Hf II 0 dill 1'-r^ III 0.73 0.059 -1.23

2343.32 Hf II 6344 — 49006 5.1 0.42 -0.38

2347.44 Hf II 6344 — 48931 6.9 0.57 -0.25
2351 77 Hf II 0 47 1 8^Z, J 1 o 7 3 0 19 —0 73

2365.98 Hf II 4905 47 1 S8t / 1 J o 1.7 0.14 -0.85

2380.30 Hf II 3645 4^64"? 3.6 0.31 -0.51

2381.00 Hf II 14360 — 56346 8.8 0.75 -0.13

2393.18 Hf II 12921 — 54693 15. 1.3 0.11
7^9^ Hf II0 1 11 4905 4667too / J 9 9 0 85 —0 07

2393.83 Hf II 0 A 1 76

1

1 1 / O 1 3.7 0.32 -0.49

2400.78 Hf II 3051 44691 1.9 0.17 -0.78

2404.56 Hf II 13486 — 55060 7.9 0.68 -0.17

2405.42 Hf II 6344 — 47904 19. 1.6 0.21
7406 44 Hf IIil J. 11 1 1 957 S^494 17 1 0 0 07

2410.14 Hf II 8362 49841 20. 1.7 0.24

2413.33 Hf II 12071 5^494 9.3 0.81 -0.09

2415.96 Hf II 11952 — 53331 5.2 0.46 -0.34

2417.69 Hf II 3051 — 44400 5.2 0.45 -0.35
7475 98 Hf IIn 1 11 1 3486 S460^jM-o y J 1 <

1 J

.

1 4 0 1 ^V. 1 J

Hf II 12071 S1777 13. 1.1 0.06
2433.57 Hf II 17369 S84d.8 25. 2.3 0.35

2434.74 Hf II 17389 — 58448 8.5 0.75 -0.12

2447.25 Hf II 3051 — 43901 7.3 0.66 -0.18
7449 44 Hf IIn 1 11 6^44 / 1 Jo 7 0 0 6"? —0 70

2452.30 Hf II 11952 ^7717J/ / 1 / 4.9 0.44 -0.36
2453.34 Hf II 17369 8 1 1 7J o 1 1 / 25. 2.3 0.35

2460.49 Hf II 3051 — 43681 8.2 0.75 -0.13

2463.97 Hf II 12921 — 53494 11. 0.99 -0.01
7464 1 9 Hf IIill 11 8^67 489"? 1 1 7 9Z.. y 0 46

2465.06 Hf II 15084 J J DJ y 17. 1.6 0.19
2467.97 Hf II 0 40S07 1.1 0.099 -1.01

2469.18 Hf II 13486 J jy 1 J 35. 3.2 0.50
2473.92 Hf II 12921 53331 15. 1.3 0.13
2481.44 Hf II 17830 58117 13. 1.2 0.07
2496.99 Hf II 3645 43681 5.3 0.50 -0.30
2500.74 Hf II 15084 55060 13. 1.2 0.09
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Wavelength Spectrum Energy Levels

A K

2512.69 Hf II 4905 — 44691
Hf II 6344 461 25

2515.48 Hf II 13486 - 53227
2516.88 Hf II 3051 — 42771
2521.49 Hf II 17830 — 57478

2531.19 Hf II 4905 — 44400
2532 97 Hf 11111 11 305 1 425 1 8

2537.33 Hf II 3645 - 43044
2548.20 Hf II 13486 — 52717
2551.40 Hf II 17389 — 56572

2551.85 Hf 11 12921 52097
2559 19 Hf III I X 11 1

''07 11 V7 / 1 5 1 1 34
2563.61 Hf II 4905 - 43901
2570.71 Hf II 15084 — 53973
2571.67 Hf II 3645 — 42518

2573.90 Hf II 12071 — 50910
2576.82 Hf II 8362 47158
2578.14 Hf II 4905 - 43681
2582.54 Hf II 3051 — 41761
2591.33 Hf II 0 — 38579

2599.22 Hf II 15084 — 53546
2606.37 Hf II 305

1

41407
2607.03 Hf II 6344 - 44691
2607.24 Hf II 14360 — 52703
2613.60 Hf II 17389 — 55639

2614.29 Hf II 15254 53494
2622.74 Hf II 3645 41761
2626.95 Hf II 6344 - 44400
2635.79 Hf II 17711 — 55639
2638.71 Hf II 0 — 37886

2641.41 Hf II 8362 — 46209
2647 29 Hf II O -7 *J i- 461 5

2649.15 Hf II 14360 - 52097
2651.16 Hf II 17369 — 55077
2652.86 Hf II 41407 — 79090

2657.50 Hf II 15084 52703
2657 84 Hf II 4905 425 18

2661.88 Hf II 6344 - 43901
2665.97 Hf II 12921 — 50420
2669.00 Hf II 3051 — 40507

2671.25 Hf II 13486 50910
2676 63 Hf II 1771

1

55060
2677.58 Hf II 6344 - 43681
2678.43 Hf II 17369 — 54693
2683.35 Hf II 15084 — 52340

2685.22 Hf II 17830 — 55060
2706.73 Hf II 13486 50420
2711.99 Hf II 17830 54693
2712.14 Hf II 12071 48931
2712.42 Hf II 4905 41761

gf Log gf

15. 1.4 0.14
22. 2.1 0.33
20. 1.9 0.28

13. 1.2 0.09
1 f\ 1 . D 0 1 Q

7.9 0.76 -0.12

1.1 0.11 -0.98

3.1 0.30 -0.52
15. 1.5 0.17

D. o 0 83

3.5 0.34 -0.47

14. 1.4 0.14
5.1 0.50 -0.30
9.0 0.89 -0.05

1 7 1 7 0 OQ

35. 3.5 0.55

17. 1.7 0.22

5.9 0.58 -0.23

3.6 0.36 -0.44

U.Jo U.UJ o — 1 lA

8.6 0.88 -0.06
4.0 0.41 -0.39

12. 1.2 0.07

7.8 ' 0.79 -0.10
A 8 0 A8

12. 1.2 0.07

5.1 0.53 -0.28

1.7 0.18 -0.75

13. 1.3 0.12
'4-. 1

n 43 —0 37

45. A.l 0.67

11. 2.9 0.46

6.1 0.64 -0.20

19. 2.0 0.30

1 J

.

1 A 0 1 s

9.3 0.98 -0.01

2.3 0.24 -0.61

4.5 0.48 -0.32

9.4 1.00 -0.00

U.OD n 070 — 1 1 s

5.1 0.55 -0.26

4.4 0.47 -0.33

0.36 0.039 -1.41

3.4 0.36 -0.44
A 1 A A 0 f\A

11. 1.1 0.06

11. 1.3 0.10

8.6 0.94 -0.03

1.8 0.20 -0.70

2.5 0.28 -0.55
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Loggf

2718.51 Hf II 14360 51 134
2732.68 Hf II 17389 53973
2738.76 Hf n 4905 41407
2751.81 Hf 11 8362 44691
2756.91 Hf II 1771

1

53973

2770.46 Hf II 12921 49006
2772.32 Hf II 14360 50420
2773.36 Hf II 6344 42391
2774.02 Hf II 8362 _ 44400
2775.27 Hf II 1 1952 47973

2786.30 Hf II 15254 51 134
2789.50 Hf II 17389 53227
2789.73 Hf II 1771

1

_ 53546
2808.00 Hf 11 4905 40507
2813.86 Hf II 3051 38579

2814.48 Hf II 13486 49006
2814.76 Hf II 1771

1

53227
2816.07 Hf II 17830 _ 53330
2820.22 Hf 11 3051 38499
2820.42 Hf II 13486 48931

2822.68 Hf II 6344 41761
2829.32 Hf II 17369 52703
2849.21 Hf II 12071 47158
2850.15 Hf II 12921 47996
2851.21 Hf II 6344 41407

2857.65 Hf II 12921 47904
2860.31 Hf II 17389 52340
2861.01 Hf II 0 34942
2861.70 Hf II 3645 38579
2869.82 Hf II 3051 37886

2876.33 Hf II 15084 49841
2879.1

1

Hf II 1 1952 46675
2885.47 Hf II 14360 49006
2898.71 Hf 11 13486 47973
2909.91 Hf II 0 34355

2917.49 Hf II 17830 52097
2919.59 Hf II 3645 37886
2929.63 Hf 11 0 34124
2937.80 Hf 11 8362 42391
2947.13 Hf 11 15084 49006

2960.82 Hf II 17369 51 134
2961.80 Hf II 12921 46675
2967.23 Hf II 1 1952 45643
2968.81 Hf II 4905 38579
2975.88 Hf 11 4905 38499

2977.60 Hf II 12921 46495
3000.10 Hf II 3051 36373
301 1.24 Hf II 1771

1

50910
3012.90 Hf II 0 33181
3016.94 Hf n 0 33136

7.5 0.84 -0.08

6.4 0.71 -0.15

7.7 0.87 -0.06
9.8 1.1 0.05

11. 1.3 0. 1

1

4.5 0.52 -0.29

4.9 0.56 -0.25

14. 1.6 0.21

4.5 0.52 -0.28

3.6 0.42 -0.38

5.5 0.64 -0.19

16. 1.9 0.28

25. 2.9 0.46

2.0 0.24 -0.63

1.2 0.14 -0.86

14. 1.7 0.23

15. 1.8 0.25

7.6 0.90 -€.04

6.1 0.73 -0. 14

4.5 0.54 -0.27

6.0 0.72 -0.14

13. 1.5 0.18

15. 1.9 0.27

5.0 0.61 -0.22

2.0 0.24 -0.61

3.7 0.45 -0.35

8.1 1.00 -0.00
1.4 0.17 -0.77

3.9 0.47 -0.32

0.56 0.069 -1.16

16. 1.9 0.28
2.7 0.34 -0.47

4.7 0.58 -0.23

9.4 1.2 0.08

0.22 0.028 -1.55

4.7 0.60 -0.22

1.4 0.18 -0.76
0.73 0.094 -1.03

1 1. 1.4 0.15

4.8 0.62 -0.21

8.2 1.1 0.03

6.1 0.80 -0.09

5.5 0.73 -0. 14

3.8 0.50 -0.30
4.6 0.61 -0.21

3.6 0.48 -0.32

0.49 0.066 -1.18

10. 1.4 0.15

1.3 0.17 -0.77
1.2 0.17 -0.77
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

3024.76 Hf II 17369 — 50420 Q ^y.o 1.3 A 1
0. IZ

3025.2y Hi II 8362 4140/ 1 n
1. / 0.Z3 —0.63

3031.16 Hf II 4905 37886 1 Q 0.z5 rv /:A—0.60
3046.08 Hf II 15084 — 47904 7.8 1.1 0.04
3054.52 Hf II 3645 — 36373 0.23 0.033 -1.48

3055.44 Hf II 15254 - 47973 3.3 r\ AC0.46 —0.33
3064.68 Hf II 12071 44691 3.0 0.54 —0.Z7
3080.66 Hf II 17389 49841 1 n 1 A ATT0.3 /

3092.24 Hf II 12071 — 44400 2.5 0.36 -0.44
3 101.40 Hf II

/' A A — 38579 1.9 0.27 -0.57

3 109. 12 Hf II
y A A6344 - 38499 0.56 —0.Z5

31 10.87 Hf II 14360 A A C\C46495 6.0 A —o.oz
3116.95 Hf II 15084 47158 A <4.5 0.65 —0. ly
3126.29 Hf II 4905 — 36883 0.15 0.023 -1.65

3133.50 Hf II 41761 — 73665 22. 3.2 0.51

Hf II
T A C 1305

1

— 34942 i . / 0.Z5 —0.60

3139.65 Hf II
^ A A6344 381 86 O.o5 All0. 1

3

n OA—o.yo
3140.76 Hf II 12071 43901 C\ A10.43 r\ -3-7

—0.3 /

3145.32 Hf II 0 — 31784 0.18 0.027 -1.57

3162.61 Hf II 12071 — 43681 17. 2.5 0.40

O 1 T /' O Z'3176.86 Hf II
A C\f\ C4905 — 36373 1 A

1 .4 A TAO.ZU —0.63'

3193.53 Hf II 3051 34355 U.oz A AO/I0.0^4 1 A1
1 .U3

3194.19 Hf II 3645 34942 1 A1.4 ATIO.Zl —0.60

3195.61 Hf II 14360 — 45643 2.6 0.40 -0.40

3 199.99 Hf II 15254 — 46495 7.3 1.1 0.05

3203.67 Hf II 13486 - 44691 1 A
1 .4 A T)U.ZZ A

3217.30 Hf II 3051 A t A34124 n TOo.zy A r\A <0.045 1 1 ^—1.35

3220.61 Hf II 15084 46125 o.o 1 A
1 .4 A 1 /IU. 14

3253.70 Hf II 3051 — 33776 1.3 0.21 -0.67

3255.28 Hf II 3645 — 34355 0.47 0.075 -1.13

3273.66 Hf II
^ A A6344 - 36883 n (^AO.o4 A 1 AU. I U —A QQ

C\ C\Ci Hf II 3645 A t A34124 (\AAU.44 A ATTU.U /Z — 1 1 A

3283.38 Hf II 12071 42518 0. /y Allv. I J —A 8Q

3310.86 Hf II 13486 — 43681 1.1 0.18 -0.74

3317.99 Hf II 3051 — 33181 0.23 0.038 -1.42

3323.36 Hf II 23146 - 53227 O.O 1.5 A 1 7U. I /

3328.21 Hf II 4905 A C\ A34942 O.zo A CXAI0.04 /
1 111.3 J

3352.06 Hf II 8362 I 38186 z.O A 1A0.34 A Al

3356.09 Hf II 17369 — 47158 6.0 1.0 0.01

3358.30 Hf II 17389 — 47158 4.8 0.81 -0.09

3384.14 Hf II 14360 - 43901 3.y A CCO.DO —A 1 8

3384.70 Hf II 3645 1 '> 1 O 133181 n inU.3U A A^')U.UjZ — 1 98

3389.83 Hf II 3645 33136 1 .U A 1 8 —n 7<;

3394.59 Hf II 4905 — 34355 0.43 0.073 -1.13

3394.98 Hf II 1771

1

— 47158 9.7 1.7 0.23

3399.80 Hf II 0 — 29405 1 .

1

A 1 8U. 1 o —n 74

Hf II 12071 41407 1 Q1.7 A 11yj.jj —n 48U.f0

3410.17 Hf II 15084 44400 1 .5
1 11.3 A 1 A

3413.74 Hf II 13486 42771 1 .6 nilU.J 1
—0 S 1U.J 1

3421.42 . Hf II 4905 34124 0.077 0.014 -1.87
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Loggf

34Z0.37 1 T T THi II U lou
3438.24 Hf II 18898 47973
3462.64 Hf II 4905 - 33776
3478.99 Hf II 17389 — 46125
3479.28 Hf II 3051 — 31784

3487.57 Hf II 17830 46495
3495.75 Hf II 6344 34942
3495.93 Hf II 15084 — 43681
3505.23 Hf II 8362 — 36882
3518.75 Hf II 14360 — 42771

3535.54 U ^* TTHi II
A one4yU5 "J 1 1 Q 133 1 o 1

3552.70 Hf II 3645 31784
3561.66 Hf II 0 — 28069
3569.04 Hf II 6344 — 34355
3597.42 Hf II 15254 — 43044

3oz4.UU LI ¥ ¥Hi II
1 TOO 1 4U5U /

3630.87 Hf II 28105 55639
3644.36 Hf II 6344 — 33776
3661.05 Hf II 15084 — 42391
3665.35 Hf II 11952 — 39226

3698.40 Hf II 17369 AAA f\f\44400
3699.72 Hf II 13486 40507
3701.15 Hf II 17389 — 44400
3705.40 Hf II 17711 — 44691
3719.28 Hf II 4905 — 31784

3/3 /.oo Hi II
1 o ono
1 o8yo A A 145643

3744.98 Hf II 23146 49841
3747.49 Hf II 15084 — 41761
3762.51 Hf II 31878 — 58448
3766.92 Hf II 20135 — 46675

inn 1 1^3 / / 1.3o IJ -P ¥¥HI II IZU/U 3o5 ly

3782.78 Hf II 12070 — 38499
3793.37 Hf II 3051 — 29405
3806.07 Hf II 21638 — 47904
3817.20 Hf II 17711 — 43901

3o4>'.5z Hi II 1771

1

43681
3867.34 Hf II 17830 43681
3872.55 Hf II 12071 — 37886
3877.10 Hf II 23146 — 48931
3880.82 Hf II 3645 — 29405

3883.77 Hf II 13486 39226
3900.65 Hf II 30942 56572
3917.45 Hf II 21638 — 47158
3918.09 Hf II 3645 — 29160
3923.90 Hf II 12921 — 38399

3929.54 Hf II 28105 53546
3935.65 Hf II 17369 42771
3964.95 Hf II 17830 43044
3979.40 Hf II 28105 53227
4047.96 Hf II 30942 55639

A AO A A A 1 CU.U15 t 0—1.83

21. 3.7 0.57

0.23 0.041 -1.39
11. 1.9 0.28

0.44 0.080 -1.10

l.b f\ AO0.48 A T ^

0.56 0.10 -0.99

2.1 0.39 -0.41

4.8 0.89 -0.05

2.7 0.51 -0.29

1 11.3 A '><U./5 A AA—U.oU
0.50 0.094 -1.03

0.44 0.083 -1.08

2.1 0.39 -0.40

4.8 0.94 -0.03

1 1l.z ATI —U.o3
91. 18. 1.25

1.3 0.27 -0.57

2.4 0.48 -0.32

1.5 0.31 -0.51

T A3.0 0.62 A 1—O.zl
2.4 0.50 -0.30

10. 2.1 0.33

4.0 0.81 -0.09

0.56 0.12 -0.93

n A7.0 1.5
A 1 ^
0. 16

12. 2.5 0.40
1.2 0.25 -0.61

20. 4.2 0.62

10. 2.2 0.34

A Id U.U / / —I.IZ

0.41 0.088 -1.05

0.29 0.063 -1.20

11. 2.5 0.39

2.7 0.59 -0.23

3.6 A OA A 1 A—U. lU
1.8 0.41 -0.39
0.91 0.20 -0.69

14. 3.3 0.51

0.16 0.036 -1.45

A0.96 0.22 -0.66
8.8 2.0 0.30
4.9 1.1 0.05
0.24 0.055 -1.26
1.1 0.25 -0.61

22. 5.0 0.70
2.2 0.52 -0.28

1.6 0.37 -0.44
15. 3.5 0.55

25. 6.2 0.79
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Wavelength Spectrum Energy Levels

A K

4049.45 Hf II 17830 - 42518
4093.16 Hf 11 3645 28069
41 13.53 Hf II 12071 36373
4127.80 Hf II 14360 _ 38579
4158.88 Hf II 17369 _ 41407

4162.36 Hf II 17389 - 41407
4187.66 Hf 11 18898 42771
4206.58 Hf 11 20135 43901
4232.44 Hf II 18898 42518
4245.84 Hf II 20135 _ 43681

4272.85 Hf II 13486 - 36883
4320.67 Hf II 17369 40507
4334.64 Hf II 23 146 46209
4336 66 Hf II 21638 44691
4350.5 1 Hf II 23 146 46125

4367.90 Hf II 13486 - 36373
4370.97 Hf II 12071 34942
4417.35 Hf II 15254 37886
4466.40 Hf II 20135 42518
4486.13 Hf II 12071 _ 34355

4573.79 Hf II 17369 - 39226
4605.77 Hf II 12071 33776
4622.70 Hf II 20135 41761
4664.12 Hf II 12921 34355
4699.72 Hf II 20135 41407

4719.10 Hf II 1 1952 - 33136
4731.37 Hf II 17369 38499
4790.72 Hf u 1771

1

38578
4817.21 Hf II 21638 42391
4934.45 Hf II 12921 33181

4999.68 Hf II 14360 - 34355
5040.82 Hf II 1 1952 31784
5079.65 Hf II 18898 38579
5 128.53 Hf II 17389 36883
5 187.75 Hf II 15084 34355

5247.10 Hf II 28105 - 47158
5260.44 Hf II 17369 36373
5264.95 Hf II 18898 37886
5298.06 Hf II 15254 _ 34124
53 1 1.60 Hf II 14360 33 181

5324.26 Hf II 14360 - 33136
5346.30 Hf II 28458 47158
5391.36 Hf II 17830 36373
5444.07 Hf II 20135 38499
5463 38 Hf II 13486 3 1784

5524.35 Hf II 15084 33181
5767.18 Hf II 12071 29405
5809.50 Hf II 1 1952 29160
5842.23 Hf II 17830 34942
6248.95 Hf 11 12071 28069

gA gf Loggf
108/sec

1.2 0.29 -0.54
0. 16 0.040 -1.39

0.35 0.089 -1.05

0.85 0.22 -0.66

1.0 0.27 -0.58

1.9 0.50 -0.3

1

1.5 0.40 -0.40

4.2 1.1 0.05

3.1 0.82 -0.09

0.99 0.27 -0.57

0.63 0.17 -0.76

0.83 0.23 -0.64

2.

1

0.60 -0.22

6.2 1.7 0.24

7.8 2.2 0.34

0.37 0. 1

1

-0 97
0.40 0. 1

1

-0.94

0.63 0.19 -0.73

0.86 0.26 -0.59

0.1

1

0.033 -1.49

0. 17 0.055 -1.26

0.038 0.012 -1.92

1.1 0.35 -0.46

0.13 0.044 -1.36

0.50 0.16 -0.78

0.056 0.019 -1.72

0.26 0.086 -1.06

0.23 0.078 -1.1

1

0.56 0.19 -0.71

0.027 0.0100 -2.00

0.024 0.0090 -2.04

0.041 0.016 -1.80

0.16 0.062 -1.21

0.060 0.024 -1.62

0.050 0.020 -1.70

3.3 1.4 0.13

0.072 0.030 -1.53

0. 14 0.057 -1.24
0'072 0.030 -1.52

0.064 0.027 -1.57

0.015 0.0062 -2.21

0.58 0.25 -0.61

0.055 0.024 -1.62

0.076 0.034 -1.47

0.025 0.01

1

-1.94

0.023 0.010 -1.98

0.0062 0.003 1 -2.51

0.0052 0.0026 -2.58

0 053 0.027 -1.57

0.020 0.012 -1.92
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Wavelength Spectrum Energy Levels
A

Jrk.
VIv

Hf 11 \ HJ \J\J
— 7Q405

f\f\Al C\f\UOH- /

.

yjyj H f IIn i 11 Z. J) 1 H-U JO I 0\J

6754.61 Hf II 14360 - 29160
6980.91 Hf II 15084 - 29405

H f 11n 1 11 W 1 J

Hf 11 18898 - 31784
8305.91 Hf II 17369 - 29405

gA gf Log gf

108/sec

0 074 0 016 — I 80I .0\J

0 1 1V/. 1 1 0 075 — 1 1 71*1^

0 017 0 0087 —7 08

0.017 0.012 -1.91

0.027 0.020 -1.70

0 011 0 0098V7. \j\J y O —7 01

0.016 0.016 -1.79
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

2536.52 Hg I 0 - 39412 3.5 0.34 -0.47

2752.78 Hg I 37645 - 73961 1.1 0.12 -0.92

2893.60 Hg I 39412 - 73961 1.9 0.23 -0.63

2967.28 Hg I 37645 - 71336 22. 2.9 0.47

3021.50 Hgl 44043 - 77129 4.0 0.54 -0.27

3125.66 Hgl 39412 - 71396 7.8 1.1 0.06

3131.55 Hg I 39412 - 71336 6.2 0.92 -0.04

3131.83 Hg I 39412 - 71333 6.2 0.92 -0.04

3341.48 He I 44043 - 73961 1.3 0.22 -0.67

3650.15 Hgl 44043 - 71431 64. 13. 1.11

3654.83 Hg I 44043 - 71396 6.8 1.4 0.14

3662.88 Hg I 44043 - 71336 1.8 0.37 -0.43

3663.28 Hg I 44043 - 71333 5.5 1.1 0.04

4046.56 Hg I 37645 - 62350 36. 8.8 0.94

4077.81 Hg I 39412 - 63928 2.6 0.64 -0.20

4358.35 Hg I 39412 - 62350 86. 24. 1.39

5460.74 Hg I 44043 - 62350 86. 38. 1.58

5769.59 Hg I 54U6y — I\5yb Q CO.O A 14.3 U.DJ

5790.65 Hgl 54069 - 71333 10. 5.1 0.71
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

4040.81 Hoi 0 - 24660 8.0 2.0 0.29

4053.93 Ho I 0 - 24660 24. 5.9 0.77

4103.84 Ho I 0 - 24361 25. 6.3 0.80
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Wavelength Spectrum Energy Levels gf Loggf
A K 1 n8 /conlu /sec

2389.54 In I 0 - 41836 0.17 0.015 -1.83

2460.08 In I 0 - 40637 0.38 0.035 -1.46

2468.02 In I 2213 - 42718 0.35 0.032 -1.50
252 1.37 In I 22 1

3

— 41862 0.93 0.089 -1.05

2560.15 In I 0 - 39048 A 1 U.40 A lA

2601.76 In I 2213 - 40637 1.4 0.14 -0.86

2710.26 In I 2213 - 39098 7.3 0.81 -0.09

2713.94 In 1 2213 - 39048 1.4 0.15 -0.82

2753.00 In I U — 36302 1.5 0.17 -0.77

2775.37 In I 0 - 36020 U.U / 7 U.UU7 1

2836.92 In I 2213 - 37452 0.54 0.065 -1.18

2858.14 In I 0 - 34978 0.045 0.0055 -2.26

2932.63 In I 2213 - 36302 2.5 0.32 -0.50

zy5 /.u 1 In I
,

IL 1

3

1 A^ A— 360zU 0.042 0.0055 -2.26

3039.36 In I 0 - 32892 7 1
/ . 1

n QQ U.U 1

3256.09 In 1 2213 - 32916 12. 2.0 0.30

3258.56 In I 2213 - 32892 2.9 0.46 -0.34

4104.76 In 1 0 - 24373 1.9 0.47 -0.33

45 1 1 .3 1 In I 22 1

3

— 24373 2.2 0.66 -0.18

6847.44 In I 24373 - 38972 U.U07 U.UOJ

6900.13 In I 24373 - 38861 0.044 0.031 -1.51
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

2306.06 In II 0 - 43349 0.032 0.0025 -2.60
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Wavelength Spectrum Energy Levels
A K

2010 65 Ir I 0 4971

9

2022.35 Ir I 2835 - 52266
2033.57 Ir I 0 — 49159
2052.22 Ir I 6324 — 55036
2060.64 Ir I 7107 — 55619

2083 22 Ir I 5785 53772
2085.74 Ir I 7107 - 55036
2088.82 Ir I 0 — 47858
2092.63 Ir I 2835 — 50606
2112.68 Ir I 6324 — 53642

21 19.54 Ir I 0 47165
inSAA Ir I 7107 — 54141
1X11.51 Ir I 2835 — 49824
2127.94 Ir I 0 — 46979
l\4S.ll Ir I 7107 — 53642

21 50 54 Ir I 4079 50564
2155.81 Ir I 0 - 46311
2158.05 Ir I 2835 — 49159
2162.88 Ir I 0 — 46220
2175.24 Ir I 0 — 45957

2178.17 Ir I 0 45896
2191.64 Ir I 2835 — 48449
2220.37 Ir I 2835 — 47858
2253.38 Ir I 7107 — 51471
2255.10 Ir I 2835 — 47165

2255 81 Ir I 5785 50101
2258.51 Ir I 9878 - 54141
2258.86 Ir I 6324 — 50580
2264.61 Ir I 2835 — 46979
2266.33 Ir I 6324 — 50434

Tr I 1 0579 54619
2280.00 Ir I 6314 — 50170
2281.91 Ir I 9878 — 53687
2284.60 Ir I 13940 — 57698
2295.08 Ir I 5785 — 49342

2298 05 Ir I 1 183

1

55333
2299.53 Ir I 7107 - 50580
2300.50 Ir I 6324 — 49779
2304.22 Ir I 2835 — 46220
2305.47 Ir I 5785 — 49146

2307 27 Ir I 7107 50434
2308.93 Ir I 6324 - 49621
2315.38 Ir I 0 — 43176
2321.45 Ir I 7107 — 50170
2321.58 Ir I 2835 — 45896

2327.98 Ir I 12218 55161
2333.30 Ir I 5785 48629
2333.84 Ir I 6324 49159
2334.50 Ir I 6324 49146
2343.18 Ir I 5785 48449

«rfgl Loggf
108/sec

2.1 0.13 -0.89
3.2 0.20 -0.71

3.8 0.24 -0.62
n 70yj.Ly —A ^A

4.1 0.26 -0.58

3.4 0.22 -0.65
3.3 0.22 -0.67

5.6 0.36 -0.44
—0 70

3.4 0.23 -0.64

0.74 0.050 -1.30
3.1 0.21 -0.68

1.6 0.11 -0.96
7 1 n 1 A —0 84

7.0 0.48 -0.32

3.0 0.21 -0.68

1.5 0.11 -0.97

8.7 0.61 -0.21
n 08"^U.Uo J — 1 08

1 .Uo

1.1 0.19 -0.72

1.6 0.11 -0.95

1.0 0.074 -1.13

2.3 0.17 -0.77
1 n1 u. u. / u —O 17

4.3 0.33 -0.48

5.8 0.44 -0.35

2.6 0.20 -0.70

6.3 0.48 -0.32
1 Q n 1 A —O 84

5.4 0.42 -0.38

9.6 0.74 -0.13

3.7 0.29 -0.54

6.2 0.49 -0.31
—0 4'^

1.9 0.15 -0.82

10. 0.83 -0.08

3.2 0.26 -0.59

5.6 0.44 -0.35
8 7 U.OJ —0 1 Q\j. 1 y

2.5 0.20 -0.70

1.6 0.13 -0.90

6.1 0.49 -0.31

0.65 0.052 -1.28

U.J 1 —o S 1U.J 1

1.4 0.11 -0.95

3.7 0.30 -0.52

4.0 0.32 -0.49

6.3 0.51 -0.29

5.0 0.41 -0.39

13. 1.1 0.03
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

Z343.0

1

±r I J /OJ /t Q /I /I 14544

1

2352.62 Ir I 12218 — 54711
2355.00 Ir I 9878 — 52327
2358.16 Ir I 4079 — 46472
2360.73 Ir I 9878 — 52224

ir I 63z4 /I oz: T Q4oozy
2372.77 Ir I 0 — 42132
2377.28 Ir I 7107 — 49159
2377.98 Ir I 7107 — 49146
2379.38 Ir I 4079 — 46094

Z JO 1 .OZ 1 r I OjZ4 AOQQHoZyy
2383.17 Ir I 13088 — 55036
2383.79 Ir I 9878 - 51815
2386.89 Ir I 6324 — 48207
2390.62 Ir I 2835 — 44652

9-JQ1 1

0

T IX r 1 Zo J J

2401.77 Ir I 13088 — 54711
2407.59 Ir I 7107 - 48629
2409.37 Ir I 4079 — 45571
2410.17 Ir I 13088 — 54566

Z41U. / J ir I IZZ 1 0 J JOO /

2413.31 Ir I 4079 — 45503
2415.86 Ir I 5785 — 47165
2418.11 Ir I 7107 — 48449
2424.32 Ir I 10579 — 51815

Z4Z4.00 1 r I
^11 (\QJ 1 1 Uo

2424.89 Ir I 5785 — 47011
2424.99 Ir I 6324 — 47549
2425.66 Ir I 6324 - 47537
2426.78 Ir I 5785 - 46979

Z'fZ / .0

1

± r 1
/in7Q4U / y 4jZ J 7

Ir I 0 — 41119
2431.94 Ir I 4079 - 45186
2432.36 Ir I 7107 - 48207
2432.58 Ir I 13940 — 55036

Z4j J. 1

4

± r I 1 3Uoo 1 A 1j4141
2436.42 Ir I 13088 — 54119
2445.34 Ir I 6324 — 47206

Ir I 17779 — 58625
Ir I 6324 — 47165

z44o.z3 ir I J /OJ 400l 0

2449.02 Ir I 12952 — 53772
2452.81 Ir I 2835 — 43592
2454.12 Ir I 12952 — 53687
2455.61 Ir I 0 — 40711

2455.87 Ir I 4079 44785
2457.03 Ir I 5785 46472
2457.23 Ir I 13088 53772
2462.36 Ir I 13088 53687
2463.03 Ir I 12218 52807

o.u n AO n 1

1

2.6 0.21 -0.67

11. 0.90 -0.05

2.4 0.20 -0.70

9.6 0.80 -0.10

L 1

.

0 1Z.5 U.36

6.9 0.59 -0.23

3.2 0.27 -0.57

3.2 0.27 -0.57

3.4 0.29 -0.53

A0.4 U.J J ^J.ZO
7.5 0.64 -0.19
2.0 0.17 -0.76

16. 1.4 0.13

12. 1.0 0.02

1 A
1 4. 1 .z n no

3.7 0.32 -0.50
4.1 0.35 -0.45

2.4 0.21 -0.68

13. 1.1 0.06

1 Z. 1 n
1 .U u.u 1

4.4 0.39 -0.41

5.0 0.44 -0.36
12. 1.1 0.04
5.2 0.45 -0.34

A4.0 n /1

1

U.4

1

^J.jy
3.2 0.29 -0.54

6.5 0.57 -0.24

5.1 0.45 -0.35

0.81 0.071 -1.15

A Q n A'i —AU.JO
1.7 0.15 -0.83

13. 1.2 0.07

3.8 0.33 -0.48

6.2 0.55 -0.26

1 J. 1 A
1 .4 c\ ^ AU. 14

4.9 0.44 -0.36
4.7 0.42 -0.37

4.2 0.37 -0.43

4.7 0.42 -0.38

3.3 U.3U —U. JZ
2.7 0.24 -0.62
6.8 0.61 -0.21

5.4 0.48 -0.32

4.5 0.40 -0.39

Z.4 u.zz

3.6 0.32 -0.49
14. 1.2 0.09

5.4 0.49 -0.31

4.8 0.44 -0.36
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Wavelength Spectrum Energy Levels
A K

gA
108/sec

gf Loggf

2464.90 Ir I 1 1831 52388 4.5 0.41 -0.38
2465.09 Ir I 13088 - 53642 8.0 0.73 -0.14
2467.30 Ir I 4079 44597 8.7 0.79 -0.10
2475.12 Ir I 0 40390 10. 0.93 -0.03
2478. 1

1

Ir I 2835 43 1 76 1 .4 0. 1

3

-0.89

2479.16 Ir I 13940 54264 2.9 0.27 -0.57
2481.18 Ir I 0 - 40291 6.2 0.57 -0.24
2485.38 Ir I 9878 50101 A f\

4.0 0.37 -0.43
2486.37 Ir I 18547 58754 4.3 0.40 -0.40
2486.75 Ir I 13940 54141 2.9 0.27 -0.58

2489.20 Ir I 16103 56265 3.5 0.33 -0.48
2493.08 Ir I 7107 - 47206 13. 1.2 0.09

2496.27 Ir I 6324 46372 3.5 0.33 -0.48
c f\f\ ^

2500.27 Ir I 11831 51815 4.3 0.40 . -0.40

2502.63 Ir I 9878 49824 9.2 0.86 -0.06

2502.98 Ir I 0 39940 11. 1.1 0.03

2504.37 Ir I 17779 - 57697 16. 1.5 0.18

2505.74 Ir I 6324 46220 2.0 0. 1

9

-0.71

2506.60 Ir I 12506 52388 4.6 0.44 -0.36

2507.63 Ir 1 10579 50445 5.1 0.49 -0.3 1

2508.35 Ir I 12952 52807 4.9 0.46 -0.34

2509.71 Ir I 12218 - 52052 8.8 0.83 -0.08

25 1 1.94 Ir I 12506 52304 9.2 0.87 -0.06
^ C 1 T ^ 125 13.71 Ir 1

A /' f\C\ A46094 3.3 0.3 1 —0.50

2515.36 Ir I
r\ oT o9878 4962

1

A A
4.4 0.42 -0.37

2525.05 Ir I 10579 50170 6.6 0.63 -0.20

2516.11 Ir I 19061 - 58625 4.3 0.41 -0.38

2532.20 Ir I 18547 58027 5.2 0.50 —0.30

2532.52 Ir I 5785 45259 1.5 0. 15 -0.83

2533.13 Ir I 9878 49342 34. 3.3 0.5

1

2534.46 Ir I 2835 42279 6.1 0.59 -0.23

2537.22 Ir I 5785 - 45186 7.0 0.68 -0.17

2537.68 Ir 1 16103 55497 13. 1.3
1 1

0. 1

1

2538.88 Ir I 12952 52327 2.3 0.22 -0.65

2540.40 Ir I 12952 52304 2.3 0.22 -0.65

2541.48 Ir I 1 1831 51 166 4.9 0.47 -0.32

2542.02 Ir I 5785 - 451 12 6.9 0.67 -0.17

2543.97 Ir I 2835 42132 A f\
40. 3.9 0.59

2545.54 Ir I 12952 52224 8.0 0.78 —0. 1

1

2546.03 Ir I 7107 46372 1 A
14.

1

1.3
AIT0.13

2547.20 Ir I 6324 45571 1.7 0.16 -0.78

2547.69 Ir I 13088 - 52327 7.0 0.68 -0.17

2551.40 Ir I 12952 52134 1 1. 1 .

1

0.05

2554.40 Ir I 13088 52224 1 f\
10.

1 r\
1.0 0.01

2555.35 Ir I 4079 43202 1.4 0. 14 —0.85

2555.88 Ir 1 7107 2.8 0.27 -0.56

2563.28 Ir I 5785 44785 1.6 0.16 -0.81

2564.18 Ir I 7107 46094 15. 1.5 0.17

2569.88 Ir I 12952 51852 11. 1.1 0.04

2570.62 Ir I 12218 51 108 4.9 0.49 -0.31
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 1 Aft /

2572.07 Ir I 10579 - 49446 2.6 0.25 —0.59

2572.37 Ir I 12952 51815 3.8 0.38 -0.42

2572.70 Ir I 5785 44643 2.4 0.24 -0.62

2577.26 Ir 1 7107 45896 11. 1.1 0.05

2578.71 Ir I 16565 55333 O A
8.4

c\ a A
0.84 -0.08

2578.91 Ir 1 1 3088 - 51852 3.9 0.38 —0.41

2583. 18 Ir I 18547 57248 3.6 0.36 r\ A A-0.44

2592.06 Ir I 0 38568 1.4 0.14 -0.84

2599.04 Ir I 7107 45571 10. 1.0 0.02

2602.04 Ir I 16565 54985 1 1.
1

1 .2 0.07

2604.55 Ir I 1 3088 - 51471 9.5 0.96 —0.02

2607.52 Ir I 1 3088 51427 9.4 0.96 -0.02

2608.25 Ir 1 6324 44652 7.6 0.77 -0.1

1

2611.30 Ir I 2835 — 41 119 7.0 0.71 -0.15

2612.04 Ir I 6324 — 44597 0.77 0.078 -1.11

2614.98 Ir I 0 - 38230 0.36 0.037 1 A—\ .43

2615.88 Ir I 16103 54320 C A
5.4 0.55 -0.26

2617.78 Ir I 4079 42268 1.8 0.19 -0.73

2619.88 Ir I 0 38158 0.36 0.037 -1.43

2625.32 Ir I 710/ 45186 3.

1

0.32 —0.49

2625.67 Ir r 16565 - 54639 3.2 0.33 —0.48

2626.76 Ir I 12506 50564 4.6 0.47 —0.32

2628.20 Ir I 16103 54141 3.8 0.39 -0.41

2629.41 Ir I 13088 51 108 2.0 0.21 -0.68

Ir 1 12218 50170 29. 3.0
f\ AO
0.48

Ir I 4079 - 42014 0.85 0.089 -1.05

2638.97 Ir I 12218 50101 1.4 0. 14 -0.85

2639.42 Ir I 2835 4071

1

0.89 0.093 -1.03

2639.71 Ir I 0 37872 5.6 0.59 -0.23

2640.38 Ir I 10579 48441 1 .5 0. 16 -0.79

2644.19 Ir I 5785 - 43592 1.7 0.18 -0.76

2653.76 Ir I 9878 47549 A f\
4.0 0.43

/ATT-0.37

2653.95 Ir I 16103 53772 5.1 0.54 -0.27

2656.81 Ir I 10579 — 48207 2.9 0.31 -0.51

2657.7

1

Ir I 1 183

1

49446 1.2 0. 13 -0.89

2661 .98 Ir I 2835 - 40390 8.9 0.94 -0.03

2662.63 Ir 1 7 107 44652 5.9 0.63 -0.20

2663.31 Ir I 7107 44643 1.4 0.14 -0.84

2664.79 Ir I 0 37515 6.1 0.65 -0.19

2668.99 Ir I 2835 40291 0.66 0.071 -1.15

2669.46 Ir 1 16103 - 53553 5.7 0.61 -0.21

2669.91 Ir I 4079 41522 3.6 0.38 -0.42

2671.84 Ir I 5785 43201 5.7 0.61 -0.21

2673.61 Ir I 5785 43176 3.6 0.39 -0.41

2676.83 Ir I 13088 50434 8.2 0.88 -0.05

2679.06 Ir I 1 1 83

1

49146 5.0 0.54 -0.27

268 1.10 Ir I 5785 43072 0.58 0.063 -1.20
2682.46 Ir I 6324 43592 0.34 0.037 -\.44
2684.04 Ir I 10579 47825 4.4 0.47 -0.33

2691.06 Ir I 12952 50101 3.5 0.38 -0.42
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Wavelength Spectrum Energy Levels

A K

2692.34 Ir I 4079 41210
2692.88 Ir I 12218 — 49342

Ir I 17779 54895
2694.23 Ir I 2835 39940
2704.03 Ir I 2835 39806

2704.93 Ir I 10579 47537
2706.88 Ir I 17779 - 54711
11X1.1A Ir I 6324 43176
2720.45 Ir I 6324 43072
1117>.16 Ir I 16103 52807

2729.56 Ir I 10579 47204
2730.71 Ir I 11831 - 48441
11?>1.61 Ir I 12218 48802
2739.32 Ir I 13940 50434
2740.00 Ir I 7107 43592

2740.18 Ir I 5785 42268
2744.00 Ir I 10579 - 47011
2747.51 Ir I 19593 55979
2749.32 Ir I 17779 54141
2758.23 Ir I 5785 42029

2759.32 Ir I 12218 48449
2759.91 Ir I 12218 - 48441
2767.65 Ir I 16103 52224
2771.61 Ir I 7107 43 176
2772.46 Ir I 13088 49146

2774.58 Ir I 16103 52134
2775.55 Ir I 9878 - 45896
2777.43 Ir I 1 1831 47825
2781.29 Ir I 6324 .42268
2785.22 Ir I 10579 46472

2796.46 Ir I 16103 51852
2797.35 Ir I 5785 - 41522
2797.70 Ir I 2835 38568
2798.18 Ir I 4079 39806
2799.74 Ir I 16681 52388

2800.82 Ir I 9878 45571
2812.80 Ir I 13088 - 48629
2823.18 Ir I 0 3541

1

2824.45 Ir I 2835 38230
2830.17 Ir I 2835 38158

2830.51 Ir I 12218 47538
2831.36 Ir I 9878 - 45186
2835.66 Ir I 12952 48206
2836.40 Ir I 4079 39324
2837.33 Ir I 9878 451 12

2839.16 Ir I 13088 48299
2840.22 Ir I 6324 41522
2842.28 Ir I 7107 42279
1%A9.11 Ir I 0 35081
2855.82 Ir I 18547 53553

gA gf Loggf
108/sec

1 71 . / U. 1 7 —n 79u. / z

1 .J U. 1 o —n 7Qu. / y
n 17U.J /

—C\ AA

13. 1.5 0.16
0.47 0.051 -1.29

1 <
1 . J n 1

7

U. 1 /
—n 77u. / /

U. jO —n 44
1 81 . o u.zu —ft 7ftU. / U
0.74 0.082 -1.08

3.3 0.37 -0.43

1 A U. 1 o —ft 7QU. / y

Z.J n 98U.Zo —ftU.J J
^ A n 18U.JO —ft 49u.tz

2.3 0.26 -0.58

0.43 0.049 -1.31

yj.jK} U.Uj't —1 47
A A n '^9U.JZ —ft 90
1 8J.O n A'xU.'tJ —ft 17U.J /

3.2 0.36 -0.45

0.67 0.077 -1.12

J.L n 17U. J /
—ft 44

Z.O n 9Q —ft ^1U.J J

Z..J n 9QU.Z7 —ft *\4U.J^
0.93 0.11 -0.97

18. 2.1 0.31

Z.J n 9QU.Z7 —ft ^4U. j'4

o.u 0 70u. / u —ft 1 f\U. 1 O
1 Aj.'t U. J 7 —ft 41

4.6 0.53 -0.27

9.7 1.1 0.05

7 9
/ .z n 84U.o't —ft ft8

Q n 4A —ft 11U. J J
C 1
J. 1 U.DU —ft 99u.zz

1.7 0.20 -0.70

3.9 0.46 -0.34

Q 1 1 1
1 .

1

ft ft4U.U^
9 nz.u n 94. —ft 69U.DZ
O SQU.07 nil —ft Q7

3.5 0.42 -0.37

0.19 0.023 -1.63

9 9z.z n 9^>U.ZO —ft

n 84 U. 1

U

—1 ftft

J.U U.O 1 —ft 99u.zz

3.2 0.39 -0.41

3.3 0.40 -0.40

c 1
J 1

.

A 9O.Z ft 7Q\j. 1 y

o.u n 71U. / J —ft 14U. 1

1

1 <
1 .J n 1

8

U. 1 o —ft 74U. /f
A A+.0 U.JO —ft 9SU.Z J

4.6 0.56 -0.25
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Wavelength Spectrum Energy Levels gA gf Log gf

A XT' •K 10^/sec

2860.66 Ir I 12218 - 47165 1.5 0.18 -0.74

2863.84 Ir I 9878 - 44786 2.0 0.25 -0.60
2866.69 Ir I 12952 - 47825 2.3 0.29 -0.54

2867.63 Ir I 16565 - 51427 2.9 0.35 -0.45

2869.70 Ir I 10579 - 45415 1.8 0.22 -0.65

2875.60 Ir I 9878 - 44643 6.8 0.85 -0.07

2875.98 Ir I 12218 - 46979 13. 1.7 0.22

2877.68 Ir I 5785 - 40525 1.5 0.19 -0.72

2879.41 Ir I 9878 - 44597 2.4 0.30 -0.52
2881.16 Ir I 12506 - 47204 2.0 0.25 -0.60

2882.64 Ir I 2835 - 37515 2.0 0.25 -0.61

2897.15 Ir I 5785 - 40291 3.5 0.44 -0.36

2899.63 Ir I 16103 - 50580 6.1 0.77 -0.11

2900.39 Ir I 19593 - 54061 4.1 0.52 -0.28

2901.95 Ir I 13088 - 47538 10. 1.3 0.12

2904.80 Ir I 7107 - 41522 1.9 0.25 -0.61

2905.64 Ir I 4079 - 38485 0.13 0.017 -1.78

2907.24 Ir I 6324 - 407 1

1

1.2 0.15 -0.81

2909.56 Ir I 13940 - 48299 3.3 0.42 -0.38

2916.36 Ir I 4079 - 38358 1.3 0.17 -0.77

2918.57 Ir I 12218 - 46472 7.2 0.92 -0.03

2924.79 Ir I 0 - 34180 4.2 0.53 -0.27

2930.63 Ir I 12506 - 46618 2.7 0.34 -0.46
2934.64 Ir I 6324 - 40390 6.8 0.87 -0.06

2936.68 Ir I 4079 - 38121 2.6 0.33 -0.48

2938.47 Ir I 5785 - 39806 1.1 0.15 -0.83

2939.27 Ir I 7107 - 41119 1.3 0.17 -0.78

2940.54 Ir I 16103 - 50101 9.5 1.2 0.09
2941.08 Ir I 10579 - 44570 0.73 0.095 -1.02

2943.15 Ir I 6324 - 40291 15. 1.9 0.28

2946.97 Ir I 13088 - 4701

1

8.4 1.1 0.04
2949.76 Ir I 13088 - 46979 7.3 0.96 -0.02
2951.22 Ir I 0 - 33874 1.0 0.13 -0.87
2962.99 Ir I 11831 - 45571 3.6 0.47 -0.32
2965.20 Ir I 9878 - 43592 0.66 0.086 -1.06

2968.49 Ir I 12218 - 45896 0.90 0.12 -0.93
2974. 10 Ir I 4079 - 37693 0.071 0.0094 -2.03
2974.95 Ir I 16565 - 50170 15. 1.9 0.29
2980.65 Ir I 5785 - 39324 1.8 0.24 -0.62
2985.80 Ir I 6324 - 39806 0.71 0.095 -1.02

2990.62 Ir I 1 1831 - 45259 4.2 0.57 -0.25
2996.08 Ir I 4079 - 37446 0.73 0.099 -1.00
2997.19 Ir I 11831 - 45186 1.5 0.20 -0.70
2997.41 Ir I 12218 - 45571 4.3 0.58 -0.24
3002.25 Ir I 9878 - 43176 2.7 0.36 -0.44

3003.63 Ir I 7107 - 40390 3.4 0.46 -0.34
3005.21 Ir I 13940 - 47206 3.2 0.43 -0.37
3009.90 Ir I 16565 - 49779 2.7 0.37 -0.43
3011.69 Ir I 9878 - 43072 2.0 0.27 -0.57
3016.43 Ir I 12952 - 46094 3.6 0.49 -0.31
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

3017.31 Ir 1 13088 46221 8.2 1.1 0.05
3019.23 Ir I 26307 - 59419 27. 3.7 0.57
3020.01 Ir 1 26307 59410 16. 2.2 0.35
3022.41 Ir I 26307 59384 16. 2.2 0.35
3025.82 Ir I 13940 46979 4.0 0.55 -0.26

3029.36 Ir I 6324 39324 1.6 0.22 -0.66
3032.41 Ir I 12218 - 45186 1.5 0.21 -0.68
3033.62 Ir 1 1 183 1 44786 0.80 0.1

1

-0.95

3037.75 Ir I 12506 45415 2.2 0.3 1 -0.51

3039.26 Ir 1 122 1 8 45 1 12 7.1 0.98 -0.01

3040.47 Ir I 18547 51427 4.9 0.68 -0.17
3047.16 Ir I 13088 - 45896 8.1 1.1 0.05
3049.44 Ir I 5785 38568 1.0 0.14 -0.84
3052.16 Ir I 19061 — 51815 3.9 0.54 -0.26
3053.60 Ir I 1 1831 — 44570 1.5 0.21 -0.67

3057.28 Ir I 7107 39806 1.5 0.20 -0.69
3061.41 Ir 1 17779 - 50434 5.2 0.73 -0.13

3064.51 Ir I 10579 — 43201 0.69 0.098 -1.01

3068.89 Ir I 2835 3541

1

3.

1

0.44 -0.36
3069.09 Ir I 5785 38358 0.84 0.12 -0.93

3069.71 Ir I 12218 44785 5.2 0.73 -0.14
3076.69 Ir I 10579 - 43072 2.9 0.40 -0.39

3083.22 Ir I 12218 44643 8.4 1.2 0.08

3086.44 Ir 1 9878 42268 3.2 0.46 -0.34
3088.04 Ir I 5785 38158 1.6 0.23 -0.64

3094.01 Ir I 4079 36390 0.18 0.026 -1.59

3100.29 Ir I 2835 - 35081 0.89 0.13 -0.89

3 100.45 Ir I 6324 38568 2.4 0.34 -0.47

31 14.05 Ir I 16103 48206 4.1 0.60 -0.22

31 14.55 Ir I 13088 45186 2.8 0.40 -0.39

3120.76 Ir I 6324 38358 1.5 0.22 -0.65

3121.78 Ir I 13088 - 45112 6.1 0.88 -0.05

3122.38 Ir I 13940 45957 3.5 0.51 -0.30

3128.39 Ir I 13940 45896 2.6 0.39 -0.41

3133.09 Ir I 5785 37693 0.26 0.039 -1.41

3133.32 Ir I 6324 38230 15. 2.2 0.34

3140.41 It I 12952 - 44786 1.9 0.29 -0.54

3145.07 Ir I 28452 60239 21. 3.1 0.49

3 150.61 Ir I 5785 375 15 0.68 0.10 -0.99

3154.55 Ir I 12952 44643 1.9 0.28 -0.55

3154.74 Ir I 10579 42268 2.6 0.39 -0.41

3159.15 Ir I 12952 - 44597 5.0 0.75 -0.12

3168.18 Ir I 13088 — 44643 3.8 0.57 -0.25

3168.88 Ir I 6324 — 37872 1.9 0.29 -0.54

3177.58 Ir I 7107 — 38568 1.8 0.27 -0.58

3180.35 Ir I 16103 47538 10. 1.6 0.19

3198.92 Ir I 7107 38358 1.7 0.25 -0.59

3212.12 Ir 1 7107 38230 2.7 0.41 -0.38

3213.55 Ir 1 19061 50170 7.3 1.1 0.06

3218.46 Ir I 16103 47165 3.9 0.61 -0.22
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

3219.51 Ir I 7107 38158
3220.78 Ir 1 2835 — 33874
3221.28 Ir I 28452 59487
3229.28 Ir I 12218 43 1 76
3230.76 Ir I 10579 41522

3232.00 Ir I 28452 59384
3241.52 Ir I 4079 - 34920
3254.40 Ir I 1 9061 49779
3262.01 Ir I 9878 40525
3266.44 Ir I 5785 36390

3277.28 Ir I 13088 43592
3287.06 Ir 1 9878 - 40291
3287.59 Ir I 7 107 37515
33 10.52 Ir I

1 1 O O 1

1 183

1

42029
33 12. 13 Ir I 11831 A^ f\ \ A42014

3322.60 Ir I 13088 43176
3322.87 Ir I 19060 - 49147
3334. 16 ir I

1 "5 AO O 43U7z
3338.37 Ir I 10579 40525
3368.48 Ir I 2835 325 1 3

3419.42 Ir I 13940 43176
3437.02 Ir I 6324 - 35411
3437.50 Ir I 16103 45 1 86
3448.97 Ir I

A /A "7 f\4079 33065
Ir I 6324 35081

Mll.ll Ir I 10579 39325
3484.48 Ir I 9878 - 38568
35 1 3.64 Ir I 0 28452
35 1 5.95 Ir 1 1 1 07 35540
3522.03 Ir I 4079 ^ A ^ A32464

3557.17 Ir I 16681 44785
3558.99 Ir I 5785 - 33874
3568.00 Ir I 1 2506 40525
35 15. 11 Ir I 7107 CAO 13508

1

3594.39 Ir I 7 107 34920

3609.77 Ir I 2835 30530
3617.21 Ir I 9878 - 37515
3625.7

1

Ir I 12952 40525
3626.29 Ir I 9878
3628.67 Ir I 6324 33874

3636.20 Ir I 1 1831 39324
3661.71 Ir I 13088 - 40390
3664.62 Ir I 5785 33065
3674.98 Ir I 1 3088 40291
3687.08 Ir I 10579 37693

3698. 10 Ir I 19060 46094
3725.38 Ir I 19060 45896
3738.53 Ir I 6324 33065
3747.20 Ir I 5785 32464
3750.40 Ir I 32831 59487

1.6 0.25 -0.61

6.6 1.0 0.01
A C4.5 0.65

5.4 AC? A A"?—U.U /

1 .

1

A 1 O
0. 1 o A n ?—0. /5

17. 2.7 0.43

0.82 0.13 -0.89
n A 1 'J

1.3
A 1 A

1 .7
A ^ O0.28 A C

1 A
1 .0

A 1
0. 16

A T O—0.78

3.3 0.53 -0.27

0.49 0.080 -1.10

U.3 /
A A/1 10.06

1

—
1 .Zz

A 1 C0.35 A /I C—0.45

1 .

1

A 1 O
U. 1 o A 1 C—U. /5

3.7 0.62 -0.21

7.2 1.2 0.07
A 1 Qv.jy A A A—U.4U

U. j3 A AO Q 1 AC— 1 .1)5

A C 1O.J 1
A AO"? 1 A^— 1 .Do

1.2 0.20 -0.69

1.4 0.25 -0.60

3.4 A ^A A O O—U.ZZ
0.45 A AOA 1 1 A— 1 . 10
0. 16

A AO n0.029 1 C A—1 .54

0.40 0.072 -1.14

0.43 0.078 -1.11
A QQv.yy A 1 O

U. 1 o A "7 A—U. /4
A ?A A AQ "2

U.UV3 1 A'2—1 .03
A 1 QU.3V A ATOU.U /z 1 1/1— 1.14

5.0 0.95 -0.02

0.46 0.088 -1.06
A C7V.J /

A 1 1

U. 1 1
A O/:

—{j.yo

Z.J I).4 /
A 1 1—U.33

U.o3 A 1 O
0. 1 z A O 1—o.y 1

0.13 0.025 -1.61

0.78 0.15 -0.81
A T70.77 A 1 C

0. 1

5

—0.82

0.65 All
0. 1 3

AOA—0.89

0.96 1 A
0. 1

9

-0.72

1.5 0.30 -0.52
2.8 0.57 -0.25

0.36 0.072 1 i A-1.14
A A C A0.59 —0.23

A O O0.88 A 1 O
0. 1

8

-0.75

3.9 0.80 -0.10
6.3 1.3 0.12
AIT
0. 17 A Ai ^:0.036 1 AC—1.45

0.56 0.12 -0.93

14. 2.8 0.45
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Wavelength Spectrum Energy Levels

A K 108/sec

gf Loggf

3753.32 Ir I 16565 — 43201 0.85 0.18 -0.75
3768.68 Ir I 11831 38358 0.38 0.081 -1.09
3770.73 Ir I 9878 36390 0.16 0 033 —1 48
3793.79 Ir I 13940 40291 1.1 0 24
3794.06 Ir I 12218 38568 0.20 0 044 —1 36

3800.12 Ir I 0 — 26308 0.59 0.13 -0.90
3817.24 Ir I 6324 32513 0.25 0.056 -1.26
3865.64 Ir I 1 1831 37693 0.83 0 19 —0 73
3902.51 Ir I 2835 28452 0 17 0 039 —1 41

3902.66 Ir I 12952 38568 0.60 0 14 —0 87V/. o /

3915.38 Ir I 9878 - 35411 1.2 0.28 -0.55
3934.84 Ir I 7107 32513 0.48 0.11 -0.95
3946.27 Ir I 16681 42014 2.1 0.48 -0 31

3951.95 Ir I 12218 37515 0.31 0 074 —1 1 3

3952.62 Ir I 17779 43072 0 75 0 1 8 —0 75

3962.78 Ir I 12218 - 37446 0.15 0.036 -1.44
3966.09 Ir I 12952 38158 0.22 0.051 -1.29
3976.31 Ir I 13088 38230 3 6 0 85 -0 07
3992.12 Ir I 9878 34920 1.1 0 26 -0 58

4020 03 Ir I 26307 51 176 31. 1 5 0 88

4033.76 Ir I 13088 - 37872 1.9 0.47 -0.33
4040.08 Ir I 5785 30530 0.090 0.022 -1.66
4069.92 Ir I 12952 37515 1.9 0.46 -0.34
4070.68 Ir I 1 1831 36390 0.54 0.13 -0.87

4092.61 Ir I 13088 37515 0.51 0.13 -0.89

4115.78 Ir I 13940 - 38230 0.86 0.22 -0.66
4127.92 Ir 1 13940 38158 0.14 0.036 -1.44

4155.70 Ir I 28452 52509 5.8 1.5 0.18

4166.04 Ir I 9878 33874 0.027 0.0071 -2.15

4172.56 Ir I 16565 40525 1.1 0.29 -0.54

A\%1A1 Ir I 32513 - 56416 12. 3.2 0.50
4183.21 Ir I 38230 62128 6.9 1.8 0.26
4185 66 Ir I 1 2506 36390 0 069 0 018 -1 74
41 97 54 Tr I 11831 3 5648 0 070 0 019 -1 73
42 1 7 76 Tr IXI 1 1 61 03 39806 0 27 0 073 -1 14

4220.80 Ir I 26365 - 50050 1.9 0.50 -0.30

4259.11 Ir I 2835 26308 0.016 0.0045 -2.35

4265 30 Ir I Xl^Sl 36390 0.1

1

0.029 -1.54

4268 10 Ir I 7107 30530 0.19 0.052 -1.29

4286 62 Ir I 12218 35540 0.070 0.019 -1.72

4301.60 Ir I 16565 - 39806 0.75 0.21 -0.68

4310.59 Ir I 12218 35411 0.16 0.045 -1.34

431 1 50 Ir IXI I 9878 33065_7 _7 \J\J _7 0.34 0.093 -1.03

4351 30 Ir IXI 1 1 8547 41 522 0 3

1

0.087 -1.06

4352 56 Ir I 19061 42029 0.35 0.10 -1.00

4392 59 Ir IXX i 16565 39325 0.17 0.048 -1.32

Ir I 16565 39289 1.5 0.43 -0.37

4403.78 Ir I 12218 34920 0.17 0.049 -1.31

4426.27 Ir I 9878 32464 0.15 0.043 -1.37

4450.18 Ir I 16103 38568 0.11 0.032 -1.49
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Wavelength Spectrum Energy Levels

A K

4478.48
4495.35
4496.03
4545.68
4548.48

Ir I

Ir I

Ir I

Ir I

Ir I

13088
33065
34180
13088
30530

—

35411
55304
56416
35081
52509

4550.78
4568.09
4570.02
4604.48
4616.39

Ir I

Ir I

Ir I

Ir I

Ir I

12952
10579
23310
35081
12218 —

34920
32464
45186
56793
33874

4656.18
4668.99
4708.88
4728.86
4731.86

Ir I

Ir I

Ir I

Ir I

Ir I

13940
16103
19060
13940
16565

—

35411
37515
40291
35081
37693

4756.46
4757.96
4778.16
4795.67
4807.14

Ir I

Ir I

Ir I

Ir I

Ir I

33874
16681
12952
12218
19593 -

54893
37693
33874
33065
40390

4809.47
4840.77
4845.38
4938.09
4970.48

Ir I

Ir I

Ir I

Ir I

Ir I

13088
9878
11831
12218
12952

—

33874
30530
32464
32464
33065

4999.74
5002.74
5009.17
5014.98
5046.06

Ir I

Ir I

Ir I

Ir I

Ir I

32513
6324
12506
13940
35081

—

52509
26308
32464
33874
54893

5123.66
5177.95
5238.92
5340.74
5364.32

Ir I

Ir I

Ir I

Ir I

Ir I

12952
16103
16565
23310
19593

—

32464
35411
35648
42029
38230

5449.50
5454.50
5469.40
5620.04
5625.55

Ir I

Ir I

Ir I

Ir I

Ir I

32831
34180
19593
37515
16103 —

51176
52509
37872
55304
33874

5828.55
5882.30
5887.36
5894.06
6026.10

Ir I

Ir I

Ir I

Ir I

Ir I

38230
34180
23310
16103
13940

—

55382
51176
40291
33065
30530

6067.83
6110.67
6288.28
6334.44
6624.73

Ir I

Ir I

Ir I

Ir I

Ir I

39940
16103
16565
16681
40291

56416
32464
32464
32464
55382

gA gf Log gf

IQS/sec

A 1 ^
I). 1 /

A AC 10.05

1

1 ^ A—1.29

5.3 1.6
A ^A0.20

1 o
1 .z

A A*?

0.16 0.048 -1.32

7.5 2.3 0.37

0.035 0.01

1

1 At—1.97
A ACA A A 1U.U16 1 O 1—1.81
A AA0.90 A ^ O0.28 A C C—0.55

6.8 2.2 0.34
0.13 0.042 -1.38

0.073 A A^ A0.024 1—1.62
A AO C0.085 A A^ O0.028 —1.56
0.23 A A^O0.078 1 11—1.11

0.14 0.045 -1.34
0.11 0.038 -1.42

1

A

2.5 A /I AU.4U
A f\£i O0.068 A A'^ 'i0.023 1 ^ '5—1.63
A 1 A f\A(\U.U4U 1 AC\—1.4U
0.047 0.016 -1.79

0.12 0.043 -1.37

A Al A0.039 A A 1 yl0.014 1 on—1.87
A f\f\nn
U.Ul)/ /

A f\c\'^nU.UUZ / —2.57
A A*^ 1 A c\{\n cU.UU/5 —2.13

0.068 0.025 -1.61

0.040 0.015 -1.83

4.7 1 o
1.8

A ^ C0.25
A AA A O0.0048 A AA 1 O0.0018 —2.74
A A 1 A0.019 A AA'T>0.0072 —2.14

0.051 0.019 -1.72

4.4 1.7 0.23

A A'5 C0.035 A A 1 yl0.014 1 o ^—1.86
A AC^0.052 A A^ 10.021 1 ^ o—1.68

0.063 A A-^ ^0.026 1 CO—1.58

0.22 0.093 -1.03

0.22 0.097 -1.01

13. J.D A ^7 C
U. /j

6.4 Z.y (\ A CU.46
A f\A 10.041 A A 1 n0.019 —1.73

2.9 1.4 0.14
0.080 0.038 -1.42

5.1 l.O
A 1 O
0. ly

1 Q
l.O

C\ C\A A AT—0.03
A AO O0.088 0.046 —1.34
0.057 0.030 -1.53

0.0057 0.0031 -2.51

A A4.4 O AZA A '5 O

U.027 A A 1 C0.015 —1.82
0.017 A A 1 A0.010 1 AA—1.99
A A 1 A0.010 A AA/T 10.0063 —2.20

1.7 1.1 0.06
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

6686.08 Ir I 39940 - 54893 5.0 3.4 0.53

6830.01 Ir 1 37872 - 52509 1.9 1.3 0.13

6929.88 Ir I 16103 - 30530 0.0088 0.0063 -2.20

7183.71 Ir I 18547 - 32464 0.014 0.01

1

-1.97

7834.32 Ir I 42132 - 54893 4.9 4.5 0.65
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

4044.14 K I 0 - 24720 0.95 0.23 -0.63

4047.20 K I 0 - 24701 0.48 0.12 -0.93

5782.60 K I 12985 - 30274 0.20 0.10 -0.99

5801.96 K I 13043 - 30274 0.29 0.14 -0.84

691 1.30 K 1 12985 - 27451 0.28 0.20 -0.70

6938.98 K I 13043 - 27451 0.55 0.40 -0.40

7664.91 K I 0 - 13043 1.6 1.4 0.15

7698.98 K I 0 - 12985 0.78 0.70 -0.16
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Wavelength Spectrum Energy Levels gA gf Loggf
A 108/sec

2725.58 La I 1053 - 7)1131 6.6 0.74 -0.13
3215.81 La I 1053 - 32141 1.3 0.21 -0.68
3342.23 La I 1053 - 30965 2.6 f\ A A0.44 -0.36
3461.18 La I 1053 - 29937 1.4 0.25 -0.60
35 14.07 La I 1053 - 29502 0.84 0.16 -0.81

3574.43 La I 0 - 27969 l.b f\ AC\ A 0 1—0.3

1

3613.08 La I 0 - 27669 0.77 A 1 C
0. 15

A 0—0.82
3636.67 La I 1053 - 28543 0.44 0.088 —1.06
3641.53 La I 1053 - 28506 2.2 0.43 -0.36
3649.53 La I 0 - 27393 0.88 0.18 -0.75

3672.02 La I 0 - 27225 U. 1 5 U.03

1

1 CI—1.5

1

3704.54 La I 1053 - 28040 1 A
J .4 U.zo A C C—0.55

3898.60 La I 0 - 25643 0.26 0.059 —1.23
3902.58 La I 0 - 25617 0.18 0.041 -1.38
3927.56 La I 0 - 25454 0.80 0.18 -0.73

3953.68 La I 1053 - 26339 0.25 A AiCA —l.ZZ

4015.39 La 1 1053 - 25950 1 .

1

U.ZO A C A—0.59
4037.21 La I 0 - 24763 0.59 f\ \ A

0. 14 C\ 0 A—0.84
4060.33 La I 4122 - 28743 2.9 0.71 -0.15
A A ^ C\4064.79 La I 3495 - 28089 1.7 0.43 -0.37

A f\/' C CO4065.58 La I 1053 - 25643 0.33 A AO 1O.Ool 1 AA—1.09
4079. 18 La I 0 - 24508 0.4o A 1

0. 12 A m—0.93
4089.61 La I 3010 - 27455 1 .6

A /I 10.41 A '3 A

4104.87 La I 2668 - 27023 0.89 0.23 -0.65
4109.80 La I 1053 - 25378 0.26 0.065 -1.19

4137.04 La I 1053 - 25218 r\ c A0.54 r\ t A
0. 14 A 0 ^—0.86

A 1 C ^ C ^4157.52 La I 0 - 24046 0. 14 0.U3 /
1 /I '3—1.43

4160.26 La I 1053 - 25083 (\ AQ0.4o A 1
U. 12 A 0 1—0.91

4172.32 La I 3495 - 27455 0.47 0.12 -0.92
A t ^ A a4177.48 La I 1053 - 24984 0.32 0.085 -1.07

4187.32 La I 0 - 23875 0.95 A 0 C0.25 —O.oO
A'^ ^ ^ A La I 1053 — 24508 A 0 10.21 A AC/C0.U56 — 1.25

4280.27 La I 1053 - 24410 1 0
1 .2 U.33 A A Q—0.4o

4340.73 La I 8446 - 31477 1.2 0.34 -0.47
4354.80 La I 9184 - 32141 2.2 0.62 -0.21

4389.87 La I 9719 - 32493 0 A A TA
0. /O A 1 C—0. 15

4402.65 La I 9044 - 31752 1 n
1. /

f\ AQ0.4o A '3—0.32

4423.90 La I 9920 - 32518 6.6 1 Q1.9 A O Q0.29

4452.15 La I 9961 - 32411 4.0 1.2 0.08

4468.97 La I 3010 - 25380 0.22 0.067 -1.18

4486.06 La I 7490 - 29776 0.77 0.23 —0.63

4493.11 La I 1053 - 23303 A 1 0
0. 12 A A'5 0O.U38 —1.42

4494.71 La I 2668 - 24910 A ^ A0.20 A A C 00.059 1 'T3—1 .23

4500.22 La I 7680 - 29895 1.8 0.55 -0.26

4541.79 La I 7490 - 29502 0.54 0.17 -0.78

A C A f\ C f\4549.50 La I 3010 - 24984 A A(\U.4U A 1 "J0. 1

3

A QA—U.90
4567.91 La I 3495 - 25380 A Q 10.91 A 0 00.2o A < <—0.55

4570.02 La I AMI - 25997 1 A
1 .4 A /ITU.42 A n—0.3 /

4602.05 La I 8052 - 29776 A c n0.59 A 1 0
0. 19 A '7'3—0. / 3

4615.07 La I 7231 - 28893 0.31 0.099 -1.01
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Loggf

i-JCX 1 9961 3 1477
4648.65 La I 2668 - 24174
4650.33 La I 3010 — 24508
4652.08 La I 3495 — 24984
4660.70 La I 8052 — 29502

4702 64 i_jCl X 4122 25380
4708.19 La I 9184 — 30417
4750.41 La I 9920 — 30965
4766.89 La I 0 — 20972
4770.43 La I 7012 — 27969

4800 00 T a I 9961 30788J\j 1 yjyj

4800.25 La I 7680 - 28506
4817.17 La I 9184 — 29937
4839.52 La I 7012 — 27669
4850.82 La I 1053 — 21663

4854 95 La I 9184 29116
4870.56 La I 8446 — 28972
4878.86 La I 8052 — 28543
4887.61 La I 8052 — 28506
4901.87 La I 1053 — 21448

4905.13 La I 7012 27393
4945.85 La I 7012 - 27225
4949.77 La I 0 — 20197
4977.95 La I 0 — 20083
4993.88 La I 0 — 20019

5001 79 La IJ—>CL 1 8052O V/^ x_ 28040
5046.88 La I 3495 — 23303
5050.57 La I 3010 — 22804
5056.46 La I 2668 — 22439
5067.90 La I 3495 — 23221

5106 23 I a I 2668 22247
5120.88 La I 8446 — 27969
5145.42 La I 3010 — 22439
5158.69 La I 0 — 19379
5167.79 La I 4122 — 23467

5177 31 T a r 3495 22804
5179.12 La I 8446 — 27749
5183.92 La I 1053 — 20338
5211.86 La I 4122 — 23303
5234.27 La I 4122 — 23221

5239 55 La I 8052\J\J^ z. 271 33

5253.46 La I 1053 - 20083
5271.19 La I 1053 — 20019
5276.42 La I 8446 — 27393
5304.02 La I 7490 — 26339

5320.16 La I 3495 22286
5323.57 La I 8446 27225
5357.86 La I 7680 26339
5365.89 La I 7012 25643
5380.01 La I 9961 28543

1.3 0.42 -0.38

0.29 0.093 -1.03

0.14 0.044 -1.36

0.21 0.067 -1.17

0.56 0.18 -0.74

0 18 0.058 -1.24

0.73 0.24 -0.62

1.1 0.39 -0.41

0.24 0.081 -1.09

0.37 0.13 -0.90

0 69 0 24 -0 63
0.29 0.100 -1.00

0.54 0.19 -0.73

0.69 0.24 -0.62

0.13 0.045 -1.35

0.42 0.15 -0.83

0.42 0.15 -0.83

0.74 0.26 -0.58

0.29 0.11 -0.98

0.10 0.036 -1.44

0.22 0.078 -1.11

0.21 0.076 -1.12

0.40 0.15 -0.83

0.035 0.013 -1.89

0.068 0.026 -1.59

0 53 0.20 -0.70

0.38 0.15 -0.83

0.49 ^ 0.19 -0.73

0.36 0.14 -0.86

0.12 0.046 -1.34

0 39 0 1 5 -0 81

0.46 0.18 -0.74

0.95 0.38 -0.42

0.26 0.10 -0.98

0.22 0.090 -1.05

1.4 0 55 -0 26
o!23 0.091 -1.04

0.11 0.044 -1.36

2.0 0.81 -0.09

1.4 0.58 -0.24

0 27 0.1

1

-0.96

0.38 0.16 -0.80

0.40 0.17 -0.77

0.46 0.19 -0.71

0.30 0.13 -0.89

0 033 0 014 —1 85

0.28 0.12 -0.93

0.70 0.30 -0.52

0.11 0.050 -1.30

0.26 0.11 -0.95
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Wavelength Spectrum Energy Levels
A K

5415.68 La I 7490 25950
5429.86 La 1 7231 - 25643
5437.54 La I 7231 — 25617
5455.15 La I 1053 — 19379
5466.92 La I 8052 — 26339

5491.07 La I 7012 25218
5501.34 La I 0 - 18172
5502.25 La I 9920 — 28089
5502.67 La I 3495 — 21663
5503.81 La 1 4122 — 22286

5506.00 La I 0 18157
5515.28 La I 7490 - 25617
5517.34 La I 9920 — 28040
5529.87 La I 9961 — 28040
5541.26 La I 9184 — 27225

5544.91 La I 9719 27749
5565.44 La I 7680 - 25643
5565.72 La I 3010 — 20972
5568.46 La I 3495 — 21448
5570.38 La I 0 — 17947

5588.34 La I 3495 21384
5631.22 La I 3010 - 20763
5632.03 La 1 7012 — 24763
5639.31 La I 7490 — 25218
5648.25 La I 9920 — 27620

5656.54 La 1 9-719 27393
5657.72 La I 2668 - 20338
5696.19 La I 1053 — 18604
5699.39 La I 4122 — 21663
5710.85 La I 9719 — 27225

5714.02 La I 7012 24508
5714.55 La 1 9961 - 27455
5720.02 La I 3495 — 20972
5734.95 La I 9961 — 27393
5740.66 La I 2668 — 20083

5742.94 La I 723 1 24639
5744.41 La I 7680 - 25083
5761.84 La I 2668 — 20019
5769.34 La I 3010 — 20338
5769.99 La I 8052 — 25378

5789.24 La I 349*^ 20763
5791.34 La 1 4122 - 21384
5821.99 La I 9961 — 27132
5823.83 La 1 8052 — 25218
5827.56 La I 9184 — 26339

5829.72 La I 7490 24639
5839.79 La I 1053 18172
5845.03 La I 1053 18157
5848.38 La 1 13260 30354
5852.27 La I 7680 24763

gA gf Loggf
108/sec

0. 16 0.070 -1.16
0.22 0.096 -1.02
0.12 0.051 -1.29
0.47 0.21 -0.67
0.089 0.040 -1.40

0. 13 0.059 -1.23

0.32 0.15 -0.84
0.29 0.13 -0.88
0.034 0.015 -1.82
0.20 0.091 -1.04

0.036 0.016 -1.79
0.22 0. 10 -1.00
0.73 0.33 -0.48

0.20 0.093 -1.03

0.58 0.27 -0.57

0.24 0.1

1

-0.95

0.30 0. 14 -0.86
0.060 0.028 -1.56
0.14 0.064 -1.20

0.010 0.0048 -2.32

0. 1 3 0.063 -1.20

0.23 0. 1

1

-0.96

0.29 0.14 -0.85

0.20 0.096 -1.02

2.4 1.1 0.06

0.15 0.071 -1.15

0. 17 0.081 -1.09

0.073 0.036 -1.45

0.025 0.012 -1.92

0.096 0.047 -1.33

0.17 0.082 -1.09

0.13 0.062 -1.20

0.072 0.035 -1.45

0.38 0.19 -0.73

0.22 0.1

1

-0.96

0.08 1 0.040 -1.40
0.79 0.39 -0.41

0.19 0.094 -1.03

0.48 0.24 -0.62

0.43 0.21 -0.67

0.47 0.24 -0.63

0.79 0.40 -0.40

1.3 0.66 -0. 1 8

0.28 0.14 -0.85

0.17 0.087 -1.06

0.35 0.18 -0.75

0.01 1 0.0058 -2.23

0.01 7 0.0087 -2.06

1.5 0.76 -0.12

0.15 0.078 -1.11
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"Wavelength Spectrum Energy Levels

A K

5855.58 La r 3010 20083
5869.95 La I 8052 - 25083
5874.73 La 1 7490 24508
5877.63 La I 3010 20019
5894.85 La I 7680 24639

5900.75 La I 7231 24174
5904.30 La I 8052 - 24984
5917.63 La I 1053 17947
5928.49 La 1 7012 23875
5930.62 La I 1053 17910

5935.24 La I 3495 20338
5940.83 La-

1

7680 — 24508
5960.59 La I 8446 25218
5962.60 La I 9184 25950
5975.75 La I 7680 24410

5982.35 La I 2668 19379
5992.36 La I 7490 - 24174
6007.36 La I 4122 20763
6017.16 La 1 13260 29875
6038.59 La I 7490 24046

6068.68 La I 7231 23705
6072.05 La I 8446 - 24910
6084.89 La I 16857 33287
6107.27 La I 3010 19379
6108.48 La I 7680 24046

61 1 1.72 La I 8052 24410
6127.05 La I 8446 - 24763
6134.39 La I 7231 23528
6145.30 La I 15020 31288
6165.70 La 1 7490 23705

6218.20 La I 9920 25997
6233.51 La I 7490 - 23528
6234.86 La I 9184 25218
6236.74 La I 7231 23261
6238.59 La I 7680 23705

6249.93 La I 4122 201 17

6266.02 La I 9920 - 25875
6287.74 La I 9184 25083
6288.56 La I 9719 25617
6293.57 La I 3495 19379

6318.26 La I 8052 23875
6325.91 La I 1053 - 16857
6360.22 La I 9044 24763
6394.23 La I 3495 19129
6410.99 La I 3010 18604

6448.1

1

La I 2668 18172
6450.34 La I 9719 25218
6454.52 La I 2668 18157
6455.99 La I 1053 16538
6468.44 La I 9184 24639

gf Log gf

108/sec

0.098 0.050 -1 .30

0.080 0.042 -1.38

0.20 0. 1

0

—0.99

0.026 0.013 -1.87

0.30 0.15 -0.81

0.042 0.022 -1 .66

0.079 0.041 -1.39

0.032 0.01

7

-1.78

0.077 0.041 -1.39

0.22 0.1 1 -0.94

0.089 0.047 -1.33

0.058 0.03 1 -1.51

0. 14 0.075 -1.12

0.10 0.056 -1.25

0.079 0.042 -1.37

0.027 0.01

5

—1.83

0.064 0.034 —1 .47

0.10 0.055 -1 .26

0.32 0.17 -0.76

0.21 0.1

1

-0.95

0. 1

6

0.091 1 r\ A—1 .04

0.066 0.037 1 A A-1.44

0.84 0.47 —0.33

0.017 0.0094 -2.03

0.31 0.17 -0.76

0.20 0.1

1

-0.95

0. 13 0.072 -1.14

0. 1

8

0.10 -0.99

0.40 0.23 -0.64

0.29 0.16 -0.79

0.092 0.053 -1.27

0. 1

1

0.067 -1.17

0. 1

9

0. 1

1

-0.97

0.043 0.025 -1.60

0.068 0.039 -1.40

0.97 0.57 -0.25

0.63 0.37 -0.43

0. 10 0.060 -1 .22

0.10 0.059 -1.23

0.072 0.043 -1.37

0.062 0.037 -1 .43

0.056 0.034 1 A ^-1 .47

0. 17 0. 10 -1 .00

0.46 0.28 -0.55

0.19 0.12 -0.93

0.017 0.010 -1.98

0.077 0.048 -1 .32

0.073 0.046 -1.34

0.12 0.075 -1.12

0.065 0.041 -1.39
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Wavelength Spectrum Energy Levels

A K

6485.55 La I 8052 23467
6506.23 La I 14096 — 29461

T a T /.DOo 1 7Q47
T n T 1 O^'^

OJ 1 O.J 1 l-id 1
au 1 '\ 1 Q7

6582.19 La I 16099 — 31288
6593.46 La I 3010 — 18172
6600 1 7 T fl I 101 0 181571 o 1 J /

6608 26 l_iCL 1 99^^1 7 50Q0
i-id 1 1 8f^04

La I 1053 — 16099
6645.16 La I

— 31288
6650 81 J_i CL 1 0 1 5037
6661 40 T a Ti_)Cl I 4177 1 91 79V y v A,y

669? 87 T a T 1 7Q471 / y*^ I

6709.50 La I 3010 — 17910
6748.13 La I 8446 — 23261
6753 04 T a I 0 14804
6796 73 T a I 0 i.'-T 1 yjy

6873 78 T p IJ-iCt 1 701 7

6917.24 La I 3495 — 17947
6918.30 La I 1053 — 15504

74 T a Ii-id 1 701 7 7 1 448
T a Ii-id 1 1 701 0

707^ fi7 T a I 8057

7032.05 La I 9044 — 23261
7045.96 La I 2668 — 16857
7068 37/ \J\J KJ • ^ / T a IJ_iCL 1 1 053 1 5 1 97
7 1 49 77 L a I 7680 21663
7 1 58 08 T a r 1 053 1 5020

7161.25 La I 7012 — 20972
7219.91 La I 3010 — 16857
7770 09 T a T 701 7 70763
7770 30 T ?1 T 1053 1 4804
/ J? z, w. y 1 T T 1 4709\.'-r 1 \jy

7334.18 La I 0 — 13631
7345.34 La I 8052 — 21663
7^87 I'K T a TJ_id 1 Q7 1 0 A J AO I

lAf\'X 08 T a I 8057 7 1 448
74Q8 8"^ T a TLid 1 8057 7 1 184

7533.59 La I 3010 — 16280
7539.23 La I 0 — 13260

T a T 14Q5 1 65181 OJ J o
7841 80 T a I 14Q5j^y J 1 6741
7Qf^4 81 T a r 1 5770

8001 8Q T a ILjd 1 1010 1 5 504

8051.39 La I AMI 16538
8086.05 La I 2668 15031
8203.38 La I 3010 15197
8247.44 La I 4122 16243

gf Loggf
lO^/sec

0.085 0 053 —1 77
0.20 0.13 -0 89V/. o y
0.10 0 064 —1 1 9I • I y

0.012 0.0075 -2.13
0.039 0.025 -1.60

0.35 0 23 —0 65
0.038 0 024 —1 61

0.027 0 017 —1 76
0.26 0.17 -0.76
0.049 0.032 -1.50

0.014 0 0090 —2 05
0.61 0 41 —0 39
0.020 0.013 —1 88
0.099 0.066 -1.18
0.036 0.024 -1.62

0.15 0.10 -0 99\j . y y

0. 14 0 094 -1 02
0.015 0.010 -1 991 • y y

0.0017 0.0012 -2.92
0.12 0.083 -1.08

0.019 0.014 -1 86
0 0043 0 0031\j • \J\J^ 1 —2 51

0 17 0 12 -0 91

0.042 0.030 -1.52
0.26 0.19 -0.72

0 12 0 089 —1 05
0.078 0.058 -1.24
0.023 0.017 -1 76
0.031 0!024 -1.62

0.014 0.011 -1.96

0.13 0.099 -1.01

0.016 0 012 -1 90
0.061 0.049 -1.31

0.0032 0.0026 -2.59

0.0031 0.0025 -2.60

0.017 0.014 -1.86
0 19 0 16 -0 81

0 18 0.14 -0.84

0.15 o!i3 -0.89

0.15 0.13 -0.90

0 070 0 017 —1 77
0 01 1 0 0097vy . \J\J y 1 -2.01

0 015 0.013 -1.88

0.0095 0.0088 -2.06

0.017 0.017 -1.78

0 018 0 017 -1.77

0.028 0.027 -1.57

0 028 0.028 -1.56
0 003 1\J m \J\J^ 1 0.0031 -2.50

0.036 0.036 -1.44
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Wavelength Spectrum Energy Levels

A K

8316.04 La I 3010 - 15031
8324.69 La I 3495 - 15504

Lia 1 4 1 ZZ — 1 AflQQ

o J / y.oV T -J ILa 1
— T. 1 HAH

o40 / .0/ La 1 ZUl 1 / J 1 i'Z4

8476.48 La I 3010 - 14804
8507.37 La I 8446 - 20197
o J Ij.jI TotLa I

QQ'>nyyz.y) Z 1 DOJ
La 1 yy\i 1 ZIOOj

Oj4j.44 La i
— i/i7nQ

8590.94 La I 8446 - 20083
8624.22 La I 7012 - 18604
o /T -J Q ^n T TLa I o44o
oo /Z. 1 1

T ..^ TLa I yyZK) T 1 /I /I 0— zl 44o
oo /4.4j La I

lAQ^34^3 — ljUzU

8720.41 La I 9920 - 21384
8748.38 La I 2668 - 14096
8825.82 La I 8052 - 19379
8839.63 La I 3495 - 14804

gf Log gf

108/sec

U.UUjU U.UUjZ L.Ly
n nAiU.U4Z U.U4J 1 . jO
U.UO 1 U.U04 1 1 Q

0.41 0.44 -0.36

0.53 0.57 -0.24

U.U J u V.yy

u.uzy U.UjZ — 1 . jU
U.U44 A (\A fiU.U4o 1 . jZ
0.060 0.065 -1.19

0.022 0.024 -1.62

u.uzz U.UZ4 1
1 .OZ

n m 1U.U 1 1 u.uiz 1 Q1
1 .71

n nil f\ nilU.Uj /
1/11
1 .4j

0.064 0.072 -1.14

0.017 0.019 -1.71

U.U4Z f\ r\A 8U.U4o — 1 .51
n f\r\OAu.uuy4 U.Ul 1 —i.y /

U.U /

1

U.Uo J —l.Uo

0.0079 0.0092 -2.03
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Loggf

2187.87 La II 0 - 45692 0.46 0.033 -1.48
2256.76 La II 1394 45692 3.2 0.24 -0.61

23 17.82 La II 18895 62026 6.6 0.54 -0.27
2319.44 La II 2592 _ 45692 1.6 0.13 -0.88
2328.75 La II 16599 59528 5.9 0.48 -0.32

2438.01 La II 18895 - 59900 5.6 0.50 -0.30
2471.90 La II 5250 45692 2.6 0.24 -0.62
2472.44 La II 17826 58259 9.6 0.88 -0.06

2479.85 La II 19215 59528 10. 0.96 -0.02
2487.59 La II 17212 57400 18. 1.7 0.22

2533.14 La II 6227 - 45692 1.8 0.17 -0.76
2560.37 La II 1 92 1

5

58259 13. 1.3 0.1

1

2580.82 La II 15699 54435 3.8 0.38 -0.42

2582.56 La II 14148 52858 3.9 0.39 -0.40
2596.09 La II 16599 55107 10. 1.0 0.02

2610.34 La II 7395 - 45692 21. 2.2 0.34
2672.91 La II 18580 55982 17. 1.8 0.27

2695.47 La II 19750 56838 22. 2.4 0.38

2791.51 La II 22106 _ 57919 21. 2.5 0.39

2798.56 La II 22537 _ 58259 22. 2.5 0.41

2808.39 La II 10095 - 45692 24. 2.8 0.45

2838.45 La II 19215 54435 3.1 0.38 -0.42

2840.51 La II 29498 64693 9.0 1.1 0.04

2855.90 La II 24523 _ 59528 20. 2.4 0.39

2862.98 La II 20403 55321 8.7 1.1 0.03

2880.65 La II 20403 - 55107 28. 3.5 0.55

2885.14 La II 21332 55982 46. 5.8 0.76
2893.07 La II 22283 56838 60. 7.6 0.88

2950.50 La II 28526 62408 57. 7.5 0.87

3 104.59 La 11 0 32201 0.29 0.042 -1.37

3108.46 La II 0 - 32161 0.097 0.014 -1.85

3142.76 La II 1394 33204 0.30 0.044 -1.36
3193.02 La II 1895 33204 0.17 0.025 -1.59

3245.13 La II 1394 _ 32201 0.89 0.14 -0.85

3249.35 La II 1394 _ 32161 0.46 0.072 -1.14

3265.67 La II 2592 - 33204 1.3 0.20 -0.69

3303.1 1 La II 1895 32161 1.4 0.23 -0.64

3337.49 La II 3250 33204 3.5 0.58 -0.23

3344.56 La II 1895 31786 1.4 0.24 -0.63

3376.33 La II 2592 32201 0.37 0.064 -1.20

3380.91 La II 2592 - 32161 2.6 0.45 -0.35

3452.18 La II 1394 30353 0.15 0.026 -1.59

3453.17 La II 3250 32201 0.33 0.058 -1.23

35 10.00 La II 1016 29498 0.064 0.012 -1.92

35 12.93 La II 1 895 30353 0.082 0.015 -1.82

3550.82 La II 0 28155 0.027 0.0051 -2.30

3557.26 La II 1394 29498 0.059 0.0 li -1.95

3601.06 La II 2592 30353 0.076 0.015 -1.83

3612.34 La II 24463 52138 22. 4.4 0.64

3628.83 La II 1016 28565 0.19 0.038 -1.42
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Wavelength Spectrum Energy Levels gf Loggf
A K 108/sec

3637.15 La II 5718 - 33204 0.27 0.053 -1.28

3645.42 La II 0 - 27424 0.45 0.089 -1.05

3650.18 La 11 0 - 27388 0.17 0.034 -1.47

3662.08 La II 1016 - 28315 0.096 0.019 -1.71

3701.81 La II 28315 - 55321 15. 3.1 0.49

3705.82 La II 6227 - 33204 0.74 0.15 -0.82

3713.54 La II 1394 - 28315 0.32 0.066 -1.18

3714.87 La II 5250 - 32161 0.23 0.048 -1.32

3715.53 La II 2592 - 29498 0.22 0.045 -1.34
3725.05 La II 0 - 26838 0.036 0.0074 -2.13

3735.85 La II 1394 - 28155 0.019 0.0039 -2.41

3759.08 La II 1971 - 28565 1.5 0.31 -0.50

3773.12 La II 26838 - 53333 27. 5.9 0.77

3780.67 La II 5718 - 32161 0.21 0.044 -1.36

3784.81 La II 0 - 26414 0.023 0.0050 -2.30

3790.83 La II 1016 27388 1.7 0.36 -0.44

3794.78 La II 1971 — 28315 2.3 0.50 -0.30

3808.79 La II 3250 — 29498 0.056 0.012 -1.91

3835.08 La II 5718 — 31786 0.26 0.056 -1.25

3840.72 La II 1394 — 27424 0.24 0.052 -1.28

3846.00 La II 1394 — 27388 0.047 0.010 -1.98

3849.02 La II 0 — 25973 0.42 0.093 -1.03

3854.91 La II 6227 — 32161 0.19 0.043 -1.36
3864.49 La II 28565 — 54435 28. 6.4 0.80
3871.64 La II 1016 — 26838 1.1 0.26 -0.59

3886.37 La II 2592 — 28315 0.87 0.20 -0.71

3910.81 La II 2592 — 28155 0.020 0.0045 -2.35

3916.05 La II 1895 — 27424 0.52 0.12 -0.92

3921.54 La II 1895 — 27388 0.44 0.10 -1.00

3929.22 La II 1394 — 26838 0.75 0.17 -0.76

3936.22 La II 1016 26414 0.054 0.013 -1.90

3949.10 La II 3250 28565 5.0 1.2 0.07

3988.52 La II 3250 28315 2.3 0.55 -0.26

3995.75 La 11 1394 26414 1.1 0.26 -0.58

4023.59 La II 14376 39222 1.0 0.25 -0.60

4025.88 La II 2592 27424 0.10 0.025 -1.60

4031.69 La II 2592 27388 1.1 0.28 -0.56

4036.59 La II 7395 32161 0.063 0.015 -1.81

4042.91 La II 7473 32201 4.8 1.2 0.07

4050.08 La II 15774 40458 5.2 1.3 0.11

4067.39 La II 1394 25973 0.23 0.058 -1.23

4076.71 La II 0 24523 0.020 0.0050 -2.30

4077.35 La II 1895 26414 0.88 0.22 -0.66
4086.72 La II 0 24463 1.00 0.25 -0.60
4099.54 La II 14148 38534 2.7 0.68 -0.17

4123.23 La II 2592 26838 1.6 0.40 -0.40
4141.74 La II 3250 27388 0.23 0.059 -1.23

4151.97 La II 1895 25973 0.31 0.080 -1.10

4152.78 La II 14148 38221 2.0 0.51 -0.29

4192.36 La II 14375 38221 2.5 0.67 -0.18
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Wavelength Spectrum Energy Levels
AA K

T « -rxLa II
— 26414

42U4.U4 La II
zn 1 o5718 ly4yo

4217.56 La II 15699 39403
4230.95 La II 15774 — 39403
/I O 'S O '? o4z3o.3o La II 3z5U — 26838

A'^ AC\ C%C\ La II 15699 — 39222
4263.59 La II

1 cnn A15774 iylll
4269.50 La II 14375 2>119\

4275.64 La II 2592 — 25973
a"^ o ^ m4286.97 La II 15699 — 39019

4296.05 La II bill — 29498
A '> r\r\ A A4300.44 La II 0 1514

1

4315.90 La II 3250 26414
La II 1394 — 24523

A 'J "J 1 HA4333.74 La II 1394 — 24463

4334.^6 La II 14148 — 37210
A'^ C A Af\4354.40 La II 1 iyj 3U3 j3
4364.67 La II 5250 28155
4378.10 La II 14375 — 37210
^ '5 O O A A4383.44 La II

{ A 1 A O14148 — 36955

A'^ O C f\4385.20 La II
1 A 'n c14375 - 37173

441 1.21 La II 28565 5\l2y
4419.16 La II 16599 39222
4427.55 La II 14375 — 36955
A A*^ C\ Ctf\4429.90 La II

1 o n c1895 — 24463

A A ^ C O C4435.85 La II 0 — 22537
A A C C O f\4455.80 La II 5718 28155
4522.37 La II 10095 32201
4525.31 La II 15699 — 37791

La II bill — 28315

4558.46 La II l5yi — 24523
4559.29 La II 622 / 281 jj
4574.88 La II 1394 23247
4580.06 La II 5718 — 27546
4605.78 La II 3/18 — 27424

4613.39 La II J / 1 8 — 27388
A \ C\ O O4619.88 La II

1 /I 1 yf O14148
La II 18895 40458

4645.28 La II 1016 — 22537
4647.5

1

La II 15699 — 37210

4655.50 La II 15699 — 37173
4662.5

1

La II 0 'X A A'^

4663.76 La II 15774 37210
4668.91 La II 14375 — 35788
4671.83 La II 15774 — 37173

4691.18 La II 1394 — 22705
4692.50 La II 14148 35453
4699.63 La II 3250 24523
4703.28 La II 15699 36955
4712.93 La II 3250 24463

gf Loggf
108/sec

A /I OU.48 A 1 '3

U. 13 A o n—0.89
A 1 Qv.iy A A/l O 1 '3 1—1.31

3.8 1 A
1 .1)

A A 10.01

2.5 0.68 -0.17

0.59 0.16 -0.80

1.7 —0.34

i.y 1.1
A AO0.03

3.9 1.1
A AT0.03

0.070 0.019 -1.72

6.9 1.9 0.28

r\ AnU.4 /
A 1 A O O—O.oo

U.Ulo A AA A C —2.35

0.017 A AA A a0.0046 —2.33

0.086 0.024 -1.62

0.88 0.25 -0.60

A 1 /I

U. 14 A A y1 AU.U4U —1.4U

V.jb U. 16 A OA—U.8U
A a/:aU.U6U A A 1 T —l.lb
0.78 0.22 -0.65

1.8 0.53 -0.27

u. /u A A f\ /ZCi—U.D^
13.

O A
3.y

A C A0.59

1.0
A '? A0.30 ACT—0.53

1.7 0.51 -0.29

0.39 0.12 -0.94

A AA0.0057 A AA 1 n0.0017 —l.ll
0.056 A A 1 ^0.017 —1.78

1.5 U.46 A '2 T—U.33
1.5 0.45 -0.35

0.25 0.077 -1.11

A AO'^0.082 A A'> C0.026 1 CQ

0.063 A A'^ A0.020 1 T 1—1.71
A A C O0.058 A A 1 OU.U18 1 T /I—1

. /4

0.097 0.031 -1.52

0.066 0.021 -1.68

A 1 *?
0. 17

A A C /IU.U54 1 O T—1.2 /

1 o
1.8

A C O
U. j8 —U.24

0.66 A '*> 10.21 —U.D /

0.012 0.0039 -2.41

0.45 0.15 -0.84

3.6 1.2
A A^?0.07

0.028 A AAA'^0.0092 —1.04

1.5
f\ AC%0.49 A 'J 1—U.3 1

0.91 0.30 -0.53

1.0 0.34 -0.47

A A 1 A0.010 A AAT ^0.0033 —2.48
f\ A*^
0.92

ATI
0.3

1

A CO—U.52
0.017 A f\C\Z0.0056 —2.25
A O C
0.85 A O O0.28 A C C—U.J J

0.013 0.0042 -2.38
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Wavelength Spectrum Enei^ Levels

A K 10*/sec

gf Loggf

4716-44 La n 6227 27424
4717.59 La II 16599 — 37791
4719.94 La II 15774 — 36955
4724.43 La II 6227 — 27388
4728.42 La II 1394 — 22537

4740.28 La II 1016 22106
4743.09 La II 14375 — 35453
4748.73 La II 7473 — 28526
4796.69 La II 7473 28315
4804.04 La II 1895 — 22705

4809.01 La II 1895 22684
4824.06 La II 5250 — 25973
4826.88 La II 1394 — 22106
4840.01 La II 2592 — 23247
4850.58 La II 6227 — 26838

4860.91 La II 1971 22537
4899.92 La II 0 — 20403
4920.98 La II 1016 — 21332
4921.79 La II 1971 — 22283
4934.83 La II 10095 — 30353

4935.62 La II 5718 25973
4946.47 La II 1895 — 22106
4952.07 La II 19215 — 39403
4970.39 La II 2592 — 22705
4986.83 La II 1394 — 21442

4991.28 La II 7395 27424
4996.82 La II 19215 — 39222
4999.47 La II 3250 — 23247
5002.13 La II 18236 — 38221
5048.04 La II 19215 — 39019

5062.92 La II 6227 25973
5080.21 La II 15774 — 35453
5114.56 La II 1895 — 21442
5122.99 La II 2592 — 22106
5156.74 La II 1016 — 20403

5157.43 La II 17826 37210
5163.62 La II 1971 — 21332
5172.91 La II 18895 — 38221
5173.84 La II 32201 — 51524
5183.42 La II 3250 — 22537

5188 22 La II 19750 39019
5204.15 La II 18580 — 37791
5226.21 La II 17826 — 36955
5259.39 La II 1394 — 20403
5279.13 La II 18236 — 37173

5290.84 La II 0 18895
5301.98 La II 3250 22106
5302.62 La II 16599 35453
5303.55 La II 2592 21442
5340.67 La II 18236 36955

0.072 0.024 -1.62
0.27 0.090 -1.05

0.85 0.28 -0.55
0.014 0.0048 -2.32
0.024 0.0082 -2-09

0.048 0.016 -1-79
1.6 0.54 -0.27
0.19 0.063 -1-20
0.016 0.0054 -2-26
0.018 0.0063 -2-20

0.018 0.0063 -2.20
0.059 0.021 -1.69
0.0022 0.00077 -3.11

0.0061 0.0021 -2-67
0.017 0.0059 -2.23

0.035 0.012 -1-91

0.045 0.016 -1.79
0.072 0.026 -1.58
0.094 0.034 -1.46
0.13 0.046 -1.33

0.0067 0 0024 -2.61

0.0090 0.0033 -2-48
0.74 0.27 -0.56
0.035 0.013 -1-89
0.026 0.0099 -2-01

0.056 0.021 -1.68
0.36 0.13 -0-87

0.087 0.032 -1-49
0.27 0.10 -1-00
0.27 0.10 -0-98

0.012 0.0046 -2-33
0.13 0.048 -1-31

0.035 0.014 -1-86
0.042 0.017 -1-78
0.010 0.0041 -2-39

1.2 0.47 -0-33

0.0085 0.0034 -2-47
0.22 0.089 -1-05

20. 7.9 0-90
0.087 0.035 -1.46

2.8 1.1 0.05
1.3 0.52 -0.28
0.20 0.081 -1-09
0.0059 0.0025 -2.61

0.17 0.071 -1.15

0.0054 0.0023 -2.65
0.034 0.014 -1.85
0.57 0.24 -0.62
0.014 0.0059 -2.23

0.64 0.28 -0.56
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Wavelength Spectrum Energy Levels

A K

5377.09 La II 18580 37173
5380.99 La II 7395 — 25973
5381.92 La II 17212 — 35788
5458.69 La II 18895 — 37210
5464.38 La II 6227 — 24523

5480.73 La II 17212 35453
5482.27 La II 0 - 18236
5493.45 La II 1016 — 19215
5535.67 La II 10095 28155
5566.94 La II 19215 — 37173

5671.55 La II 17826 35453
5703.33 La II 5718 - 23247
5712.40 La II 1394 — 18895
5727.29 La II 5250 — 22705
5769.07 La II 10095 — 27424

5797.58 La II 1971 19215
5805.78 La II 1016 — 18236
5808.32 La II 0 — 17212
5848.95 La II 21442 — 38534
5863.71 La II 7473 — 24523

5874.00 La II 6227 23247
5880.64 La II 1895 - 18895
5901.96 La II 22283 — 39222
5927.71 La II 22537 — 39403
5936.22 La II 1394 — 18236

5948.30 La II 20403 37210
5971.09 La II 10095 - 26838
5973.53 La II 22283 — 39019
6067.14 La II 6227 — 22705
6100.38 La II 5718 — 22106

6126.09 La II 10095 26414
6129.56 La II 6227 - 22537
6146.53 La II 1971 — 18236
6172.73 La II 1016 — 17212
6188.09 La II 23247 — 39403

6203.51 La II 22106 38221
6262.30 La II 3250 - 19215
6273.76 La II 24523 — 40458
6296.09 La II 10095 — 25973
6305.46 La II 1971 — 17826

6310.92 La ii 21332 37173
6320.39 La II 1394 - 17212
6358.13 La II 5718 — 21442
6390.48 La II 2592 — 18236
6399.05 La II 21332 — 36955

6446.61 La II 22283 37791
6498.19 La II 20403 35788
6526.99 La II 1895 17212
6529.73 La II 7395 22705
6570.96 La II 6227 21,442

gf Log gf

108/sec

0.86 0.37 -0.43

0.040 0.017 -1.76
0.35 0.15 -0.82
0.22 0.099 -1.01

0.0086 0.0039 -2.41

0.1

1

0.049 -1.31

0.0021 0.00095 -3.02

0.0017 0.00075 -3.12

0.049 0.022 -1.65

0.16 0.075 -1.13

0.22 0.1

1

-0.97

0.0063 0.0031 -2.51

0.0026 0.0013 -2.89

0.0031 0.0015 -2.82

0.071 0.035 -1.45

0.0099 0.0050 -2.30

0.0053 0.0027 -2.57

0.0013 0.00068 -3.17

0.14 0.070 -1.15

0.016 0.0082 -2.09

0.0030 0.0015 -2.82

0.0027 0.0014 -2.85

0.20 0.1

1

-0.98

0.21 0.11 -0.95

0.0018 0.00096 -3.02

0.13 0.071 -1.15

0.0052 0.0028 -2.56

0.56 0.30 -0.52

0.0016 0.00090 -3.04

0.0042 0.0023 -2.63

0.028 0.016 -1.80

0.0095 0.0053 -2.27

0.00066 0.00037 -3.43

0.00090 0.00051 -3.29

0.37 0.21 -0.67

0.16 0.092 -1.03

0.013 0.0074 -2.13

0.25 0.15 -0.82

0.060 0.036 -1.45

0.00070 0.00042 -3.38

0.25 0.15 -0.82

0.0044 0.0026 -2.58

0.0030 0.0018 -2.74

0.0064 0.0039 -2.41

0.39 0.24 -0.63

0.31 0.19 -0.72

0.21 0.13 -0.87

0.0030 0.0019 -2.71

0.0014 0.00090 -3.04

0.00075 0.00048 -3.32
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Wavelength Spectrum Energy Levels gi Loggt
A K IQS/sec

6636.53 La II 7473 - 22537 0.0014 0.00090 -3.04
6642.79 La II 20403 - 35453 0.13 0.087 -1.06

6671.40 La II 3250 - 18236 0.0015 0.0010 -2.99

6714.09 La II 22283 - 37173 0.17 0. 12 -0.93

6718.68 La II 24523 - 39403 0.12 0.082 -1.09

6732.78 La II 22106 - 36955 0.061 0.041 -1.38

6774.26 La II 1016 - 15774 0.0022 0.0015 -2.82

6808.86 La II 1016 - 15699 0.00054 0.00037 -3.43

6813.66 La II 22537 - 37210 0.13 0.092 -1.04

6834.05 La II 1971 - 16599 0.00095 0.00067 -3.18

6837.90 La II 2592 - 17212 0.00079 0.00056 -3.25

6859.03 La II 3250 - 17826 0.00033 0.00023 -3.63

6952.51 La II 1394 - 15774 0.00016 0.00012 -3.94

6954.52 La II 0 - 14375 0.00021 0.00015 -3.82

6958.10 La II 10095 - 24463 0.0093 0.0067 -2.17

7066.23 La II 0 - 14148 0.0016 0.0012 -2.94

7116.80 La II 7395 - 21442 0.0013 0.0010 -2.99

7282.34 La II 1971 - 15699 0.0023 0.0018 -2.74

7483.50 La II 1016 - 14375 0.00087 0.00073 -3.14

7612.94 La II 1016 - 14148 0.00020 0.00017 -3.76

8514.65 La II 7473 - 19215 0.00069 0.00075 -3.13
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Wavelei^th Spectrum Enei^ Levels

A K

2741.20 Li I 0 - 36470
3232.61 Li I 0 - 30925
4602.86 Li I 14904 - 36623
4971.99 Li I 14904 - 35012
6103.64 Li I 14904 - 31283

6707.84 Li I 0 - 14904
8126-52 Li I 14904 - 27206

Loggf
10*/sec

0.41 0.046 -1.34
0.34 0.053 -1.27
1.9 0.59 -0.23

0.78 0.29 -0.54
13. 7.5 0.87

1.2 0.80 -0.10

0.85 0.84 -0.08
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

2685.08 Lu I 4136 — 41368 2.8 0.31 -0.52

2728.95 Lu I 0 — 36633 0.64 0.071 -1.15
'~>l(\'\ lAL 1 KjJ . 1 1 r n TLiU 1 A^ '^f^H I JO 4UZoZ z.o 0 1? —0 40U.4"
2845.13 Lu I 1994 17 111J/lJl 0.52 0.064 -1.20
2903.05 Lu I 0 0.23 0.029 -1.54

2949.73 Lu I 7476 — 41368 1.5 0.19 -0.72

2989.27 Lu I 0 — 33443 1.1 0.14 -0.85

juou. 1 I
T 11 T]_iU 1 Q 'XI A ^7jZ'+J / n 1

8

U. 1 O 0 09^;u.uzo
3081.47 Lu I 1994 1/1/1 1

A

4.1 0.58 -0.23

3171.36 Lu I 0 0.76 0.12 -0.94

3278.97 Lu I 0 — 30489 0.93 0.15 -0.83

3281.74 Lu I 1994 — 32457 3.2 0.52 -0.28
'^'^

1 7 11.J J7 1 Z.. 1 i T n I Q 301 84 1 A —0 f>A\J. OH-

3359.56 Lu I 1994 31751 2.7 0.46 -0.34

3376.50 Lu I 0 29608 1.2 0.21 -0.68

3385.50 Lu I 1994 31523 0.32 0.055 -1.26

3508.42 Lu I 1994 --30489 0.43 0.079 -1.10

J J\j 1 .OH I 11 Ii_i U 1 0 — 28020 0 fiA 0 1 9O. 1 z —0 91o. y 1

3596.34 Lu I 7476 - 35275 0.36 0.069 -1.16

3636.25 Lu I 0 ^ A C\'~>
0.11 0'022 -1.66

3647.77 Lu I 4136 — 31542 1.3 0.26 -0.58

3756.70 Lu I 4136 — 30748 0.047 0.0099 -2.00
'\l^f\ 7QJ / JO. /

" T 11 TJ_iU X
A] 'Kf^ — 30747 0 OOQQ —9 00

3841.18 Lu I 1994 - 28020 0.54 0.12 -0.92

3874.61 Lu I 4136 29938 0.017 0.0038 -2.42

3968.46 Lu I 0 25192 0.057 0.014 -1.87

4054.45 Lu I 4136 28793 0.23 0.056 -1.25
AW) f\l T 11 Il_iU 1 Q 24308 0 0091 —9 ^1

4124.73 Lu I 7476 31714 2.4 0.61 -0.21

4154.08 Lu I 7476 31542 0.34 0.089 -1.05

4295.97 Lu I 7476 30748 0.20 0.056 -1.25

4309.57 Lu I 1994 25192 0.020 0.0055 -2.26
T 11 ILi U 1 44076 1.8 0 S4U. JH —0 97

4450.81 Lu I 7476 29938 o!o98 0.029 -1.54

4498.85 Lu I 0 22222 0.0034 0.0010 -2.99

4518.57 Lu I 0 22125 0.19 0.057 -1.24

4605.39 Lu I 18851 40559 0.81 0.26 -0.59
T 11 I 0 21462 fl 047U.U4 / 0 01 '^ —1 89

4716.70 Lu I 0 21195 0.0013 0.00044 -3.36

4815.05 Lu I 0 20762 0.0032 0.0011 -2.96

4904.88 Lu I 4136 24518 0.047 0.017 -1.77

4942.34 Lu I 1994 22222 0.0099 0.0036 -2.44
<nni ^Ajyjyj 1.1'+ T n ILiU 1

A 1
'f 1 jO 24126 n 07 ^ n 09 8U.UZo 1 .3 J

5057.60 Lu I 17427 37194 0.22 0.083 -1.08

5134.05 Lu I 17427 36900 0.48 0.19 -0.72

5135.09 Lu I 1994 21462 0.12 0.049 -1.31

5196.61 Lu I 18505 37743 0.78 0.31 -0.50

5206.47 Lu I 1994 21195 0.0039 0.0016 -2.80

5304.40 Lu I 20433 39279 0.28 0.12 -0.92

5349.12 Lu I 18505 37194 0.32 0.14 -0.86
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Wavelength Spectrum Energy Levels

A K

5402.57 Lu I 0 18505
5421.90 Lu I 1994 - 20433
5453.57 Lu 1 4136 22468
5736.55 Lu I 0 17427
57/5.40 Lu I 20433 37743

5860.79 Lu I 22222 39279
5866.30 Lu I 7476 - 24518
5997.13 Lu I 22609 39279
6004.52 Lu I 7476 24125
6041.66 Lu I 21 195 37743

6055.03 Lu I 1994 18505
6140.71 Lu 1 21462 - 37743
6248.80 Lu 1 21 195 37194
6345.35 Lu I 23524 39279
6354.85 Lu I 21462 37194

6365.79 Lu I 21195 36900
6441.14 Lu I 22222 - 37743
6477.67 Lu I 1994 17427
6677.14 Lu I 22222 37194
6735.76 Lu I 20433 35275

6793.77 Lu I 4136 18851
7031.24 Lu I 23524 - 37743
7096.34 Lu I 25192 39279
111)1 Lu I 21462 35275
7441.52 Lu I 24308 37743

7640.08 Lu I 24109 37194
7758.30 Lu I 24308 - 37194
7815.90 Lu I 24109 36900
8382.08 Lu I 7476 19403
8508.08 Lu I 23524 35275

8610.98 Lu I 22222 33832

gf Log ef

108/sec

0.010 0.0046 -2.34
0.0049 0.0022 -2.67

0.0022 0.00098 -3.01

0.0091 0.0045 -2.35

0.29 0.14 -0.84

0.31 0.16 -0.79

0.001

1

0.00058 -3.24
1.1 0.60 -0.23

0.15 0.083 -1.08

0.18 0.099 -1.01

0.010 0.0055 -2.26

0.061 0.035 -1.46

0.075 0.044 -1.36
0.58 0.35 -0.45

0.087 0.052 -1.28

0.040 0.024 -1.61

0.12 0.076 -1.12

0.00053 0.00034 -3.47

0.17 0.1

1

-0.94

0.040 0.027 -1.56

0.0013 0.00091 -3.04

0.28 0.21 -0.68

0.27 0.21 -0.69

0.090 0.071 -1.15

0.15 0.12 -0.91

0.078 0.068 -1.16

0.079 0.072 -1.14

0.074 0.067 -1.17

0.0014 0.0015 -2.83

0.21 0.23 -0.64

0.17 0.19 -0.72
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Wavelength Spectrum Energy Levels

A K

2195.54 Lu II 0 45532
2276.94 Lu II 27264 - 71169
2297.41 Lu II 28503 — 72017
2392.19 Lu II 17332 — 59122
2399.14 Lu II 32453 — 74122

2419.21 Lu II 38223 79547
2430.26 Lu II 32453 - 73588
2459.64 Lu II 12435 — 53079
2469.27 Lu II 28503 — 68989
2481.72 Lu II 32453 — 72736

2536.95 Lu II 1 1796 51202
2546.87 Lu II 32453 — 71705
2561.80 Lu II 12435 — 51458
2571.23 Lu II 14199 — 53079
2578.79 Lu II 12435 — 51202

2582.13 Lu II 32453 71 169
2613.40 Lu II 1 1796 — 50049
2615.42 Lu II 0 — 38223
2619.26 Lu II 1 1796 — 49963
2657.80 Lu II 12435 — 50049

2701.71 Lu 11 14199 51202
2738.17 Lu II 27264 - 63774
2754.17 Lu II 12435 — 48733
2796.63 Lu II 17332 — 53079
2834.35 Lu II 28503 — 63774

2847.51 Lu II 1 1796 46904
2894.84 Lu II 14199 — 48733
2900.30 Lu II 12435 — 46904
2911.39 Lu II 14199 — 48537
2951.69 Lu II 17332 — 51202

2963.32 Lu II 1 1796 45532
2969.82 Lu II 11796 — 45458
3020.54 Lu II 12435 — 45532
3027.29 Lu II 12435 — 45458
3056.72 Lu II 14199 — 46904

3077 60 Lu II 12435 44919
3183.73 Lu II 17332 — 48733
3191.80 Lu II 32453 — 63774
3198.12 Lu II 14199 — 45458
3254.31 Lu II 14199 — 44919

3397.07 Lu II 1 1796 41225
3472.48 Lu II 12435 - 41225
3507.39 Lu II 0 — 28503
3554.43 Lu II 17332 — 45458
3623.99 Lu II 17332 — 44919

3876.65 Lu II 12435 38223
4184.25 Lu II 17332 41225
4341.98 Lu II 36098 59122
4785.42 Lu II 17332 38223
4839.62 Lu II 1 1796 32453

gA gf Log gf

108/sec

0.22 0.016 -1.79

0.40 0.031 -1.51

1.0 0.081 -1.09

15. 1.3 0.12

2.2 0.19 -0.72

1.8 0.16 -0.80

1.5 0.14 -0.86

1.7 0.15 -0.82

2.5 0.23 -0.64

0.71 0.066 -1.18

3.7 0.35 -0.45

1.4 0.13 -0.88

0.34 0.034 -1.47

12. 1.2 0.08

17. 1.7 0.24

2.7 0.27 -0.56

13. 1.4 0.14

5.8 0.60 -0.22

13. 1.4 0.13

20. 2.2 0.33

39. 4.3 0.63

2.0 0.23 -0.65

22. 2.5 0.39

34. 4.0 0.60
7.5 0.90 -0.04

12. 1.5 0.18

40. 5.0 0.70
19. 2.4 0.38

55. 7.0 0.85

12. 1.6 0.20

12. 1.6 0.20
6.8 0.90 -0.05

8.8 1.2 0.08

0.35 0.047 -1.32

9.3 1.3 0.11

19. 2.7 0.43

0.63 0.096 -1.02

7.0 1.1 0.03

3.6 0.56 -0.25

11.
.

1.8 0.25

3.5 0.61 -0.22
4.2 0.76 -0.12

0.20 0.037 -1.43

14. 2.7 0.43

2.9 0.57 -0.25

0.39 0.089 -1.05
3.1 0.81 -0.09

1.5 0.43 -0.36
0.12 0.043 -1.37
0.0088 0.0031 -2.51
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Wavelength Spectrum Energy Levels

A K

4865.36 Lu II 38575 - 59122
4994.13 Lu II 12435

z
32453

5476.69 Lu II 14199 32453
5664.89 Lu II 30889 48537
5713.49 Lu II 29407 _ 46904

5983.90 Lu II 11796 - 28503
6159.94 Lu II 32504 48733
6199.66 Lu II 29407 45532
6221.87 Lu II 12435 28503
6228.14 Lu II 29407 _ 45458

6235.36 Lu II 32504 - 48537
6242.34 Lu II 30889 46904
6444.89 Lu II 29407 44919
6463.12 Lu II 11796 27264
66 11 28 Lu II 17332 32453

6619.15 Lu II 36098 - 51202
6826.59 Lu II 36557 51202
6943.96 Lu II 35652 50049
7125.84 Lu II 30889 44919
7165.94 Lu II 36098 50049

7409.70 Lu II 36557 50049
7456.96 Lu II 36557 49963
8459.19 Lu II 29407 41225

gA gf Log gf

108/sec

0 91 0 'M\J. J z. —0 49

V/. 1 J 0 OAR

W. 1 u —0 79w. / y

0.14 0.069 -1.16

0.15 0.073 -1.14

0 04^ 0 073 —1 64
0 I 8VJ. 1 o

1 < J 0 7^V/. / J —0 14

0.13 0.078 -1.11

0.27 0.15 -0.81

1 d 0 R1 —0 09
1 Q 1 1

1 . 1 0 04
0 079 0 049 —1 ^1

0.052 0.032 -1.49

0.0072 0.0047 -2.33

V/. 0 77 —0 65
0 dQ —0 46
0 41W.H- 1 V/. D yj —0 57W. J Z,

0.70 0.53 -0.27

0.43 0.33 -0.48

0 7 1 —0 6R
0 44 —0 44

0.22 0.24 -0.63
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Wavelength Spectnun Energy Levels gA
A K 10*/sec

2776.69 Mgi 21870 - 57874 8.2 0.95 -0.02

2778.29 Mgl 21850 - 57833 6.9 0.80 -0.10
2779 81 Mp^ I 2191

1

— 57874 20. 2.3 0.36
2781.42 Mgl 21870 - 57813 6.9 0.80 -0.10
2782.97 Mgl 21911 - 57833 7.8 0.91 -0.04

2852.13 Mgl 0 - 35051 9.4 1.1 0.06
2942.11 Mgl 21911 - 55892 0.39 0.051 -1.29
1096 90 1mg, 1 21911 — 54192 2.4 0.35 -0.46

3332.15 Mgl 21870 - 51872 0.83 0.14 -0.86
3336.68 Mgl 21911 - 51872 1.2 0.21 -0.68

3829.35 Mgl 21850 - 47957 11. 2.4 0.38

3832.31 Mgl 21870 - 47957 23. 5.1 0.71

3838 26 21911 — 47957 39. 8.6 0.93

4703.02 Mgl 35051 - 56308 2.3 0.75 -0-12

5167.34 Mgl 21850 - 41197 1.2 0.48 -0.32

5172.70 Mgl 21870 - 41197 3.5 1.4 0.15
5183.62 Mgl 21911 - 41197 6.4 2.6 0.41

5528.46 Mgl 35051 - 53135 1.6 0.75 -0.13

8806.79 Mgl 35051 - 46403 1.7 2.0 0.30
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Wavelength Spectrum Energy Levels

A K

2790.79 Mg II 35669 - 71491
2795.53 Mg II 0 - 35761
2798.06 Mg II 35761 - 71490
2802.70 Mg II 0 - 35669
2928.75 Mg II 35669 - 69805

2936.54 Mg II 35761 - 69805

gA. gf Log gf

108/sec

22. 2.6 0.42

9.0 1.1 0.03

28. 3.3 0.51

5.3 0.62 -0.20

2.8 0.36 -0.44

5.3 0.69 -0.16
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Loggf

1995.40 Mn I 0 50099
1998.86 Mn I 0 _ 50013
2003.82 Mn I 0 — 49888
2092.13 Mn I 0 — 47782
2208.81 Mn I 0 — 45259

2213.85 Mn I 0 45 156
2221.83 Mn I 0 44994
2533.06 Mn I 25266 — 64732
2572.76 Mn I 18532 — 57389
2575.51 Mn I 18402 — 57218

2584.3 1 Mn I 1 8705 57389
2592.94 Mn I 18532 I 57086
2595.76 Mn I 18705 — 57218
2622.90 Mn I 25281 — 63395
2624.04 Mn I 25266 — 63363

2626.64 Mn I 18402 56462
2630.26 Mn I 25281 63289
2630.57 Mn I 25285 — 63289
2667.00 Mn I 18705 — 56190
2676.33 Mn I 23549 — 60903

2692.66 Mn I 25266 62393
2738.86 Mn I 30354 66855
2760.93 Mn I 17052 — 53261
2771.44 Mn I 17052 — 53124
2776.23 Mn I •17282 — 53291

L /oU.UU Mn I z3z9 /

2789.20 Mn 1 17282 53124
2790.36 Mn I 17282 — 53109
2791.08 Mn I 17052 — 52870
2794.82 Mn I 0 — 35770

2798.27 Mn I 0 35726
2799.84 Mn I 17052 52758
2801.06 Mn 1 0 — 35690
2804.10 Mn 1 17452 — 53103
2806.14 Mn I 25266 60891

2808.02 Mn I 17282 52884
2809.11 Mn I 17282 52870
2812.84 Mn 1 17568 — 53109
2813.47 Mn I 17568 — 53101
2817.97 Mn I 17282 — 52758

O 1 O T7281 8.77 Mn I 17637 53103
2821.45 Mn I 17452 52884
2822.55 Mn I 17452 — 52870
2830.79 Mn I 17568 — 52884
2836.31 Mn I 17637 — 52884

2882.90 Mn I 17452 52129
2907.22 Mn 1 25266 59653
2914.60 Mn I 18402 52702
2925.57 Mn I 18532 52703
2928.68 Mn I 25281 59416

1

2.

1

0.12 —0.91

3.0 0.18 -0.74
4.0 0.24 -0.62

0.67 0.044 -1.35

0.24 0.017 -1.76

0.46 0.034 1 An

0.67 0.049 -1.31

12. 1.2 0.07

64. 6.4 0.80
53. 5.3 0.72

75. 7.5 0.88

34. 3.4 0.53

34. 3.4 0.54
27. 2.8 0.45

29. 3.0 0.47

1

12. 1.3 0. 10
6.1 0.63 -0.20

12. 1.3 0.10
6.0 0.64 -0.19

5.6 0.60 -0.22

17.
1 O
1.8 0.25

7.1 0.80 -0.10
4.6 0.52 -0.28
3.0 0.35 -0.46

3.1 0.36 -0.45

J.

3

A 10.6

1

—O.zl
5.3 0.62 -0.21

6.0 0.71 -0.15

5.9 0.69 -0.16
8.3 0.97 -0.01

6.7 0.78
/All-0. 1

1

20. 2.4 0.38
4.9 0.57 -0.24
6.8 0.81 -0.09

12. 1.4 0.14

5.2 0.61 -0.21

10. 1.2 0.09
6.1 0.72 -0.14
6.9 0.81 -0.09
8.0 0.96 -0.02

'3 O3.0 f\ A C0.45 —0.34
5.2 0.62 -0.21

5.2 0.62 -0.21

7.5 0.90 -0.05
2.6 0.32 -0.50

T A
3.4 0.43 -0.37
7.1 0.89 -0.05

13. 1.7 0.24
18. 2.3 0.36
4.9 0.63 -0.20
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Wavelength Spectrum Energy Levels

A K
gA gf

10*/sec

Loggf

HIl 1 ZjZoo A Q U.03 —ft Tft

2940.39 Mb I 18705 — 52705 24. 3.1 0.50
2941.04 Mn 1 25266 — 59257 11. 1.4 0.16
3007.66 Mn 1 25281 — 58520 6.8 0.92 -0.04
3011.16 Mn I 25286 — 58486 6.8 0.92 -0.03

mi 1 19 hh 1 ZJZOO COAQ/i304o0 O.o ft o ft fti—U.U3
3014.67 Mn I 25266 — 58427 6.8 0.92 -0.04
3016.45 Mn I 25286 — 58427 11. 1.5 0.17
3022.75 Mn 1 25266 — 58339 12. 1.7 0.22
3040.60 Mn I 25281 — 58160 16. 2.2 0.35

jVtZ.. ID Un I zjzo I ^8 1nJO ID 1
A 14. / u.oj —ft 1 QU. 1 7

3043.36 Mn I 25288 — 58137 15. 2.0 0.31

3044.57 Mn I 17052 — 49888 21. 2.9 0.47

3045.59 Mn 1 25286 — 58110 20. 2.8 0.45

3047.04 Mn 1 25266 — 58075 35. 4.8 0.58

Un Imh I Z3ZoO 3oU/3 o. /
ft Q1 —ft fti

3054.36 Mn I 17282 — 50012 17. 2.3 0.36
3062.12 Mn I 17452 — 50099 9.5 1.3 0.12

3066.02 Mn I 17282 — 49888 11. 1.6 0.20
3070.27 Mn I 17452 — 50012 11. 1.6 0.21

hh 1
1 n^fsx
1 Ijyyy 11. 1 .3 ft 1 "7

U. 1 /

3079.63 Mn I 17637 — 50099 7.4 1.1 0.02

3081.33 Mn I 17569 — 50012 4.2 0.59 -0.23

3082.05 Mn 1 17452 — 49888 1.8 0.25 -0.59

3097.06 Mn I 27248 — 59527 9.0 1.3 0.11

311 U.Oo U-n TBAH I LI L\J\ J7DDy 8 Q -1.3 ft 1

1

U. 1

1

3148.18 Mn I 18403 — 50158 4.9 0.73 -0.14

3161.04 Mn I 18532 — 50158 1.1 1.2 0.06

3178.50 Mn I 18705 — 50158 12. 1.8 0.26

3212.88 Mn 1 17052 — 48168 13. 2.0 0.30

JZ 10."3 Un 1Hn 1 Q J lU/O \j.\JDl. ft ftft^Q Z.3 i

3228.09 Mn I 17052 — 48021 59. 9.1 0.96

3230.72 Mn I 17282 — 48226 18. 2.8 0.44

3236.78 Mn I 17282 — 48168 49. 7.7 0.89

3243.78 Mn I 17452 — 48271 19. 3.1 0.49

Mn 1 1 '1A'\'~>1 ItJZ. ^oZZO Dy. 0.

1

O 70

3251.14 Mn I 17569 — 48318 6.3 1.00 -0.00

3252.95 Mn I 17569 — 48301 19. 3:0 0.48

3254.04 Mn I 17052 — 3.5 0.55 -0.26

3256.14 Mn I 17569 — 48271 19. 3.0 0.47

tan I 1 /OJ / 4531 o 13.
') 1Z.l ft tiU.33

3260.23 Mn I 17637 — 48301 11. 1.8 0.24

Mn I 17282 — 47904 10. 1-6 0.21

3296.88 Mn I 17452 — AlllA 3.5 0.58 -0.24

3298.22 Mn I 27201 — 57512 14. 2.3 0.35

3320.69 Mn I 17282 47388 3.3 0.54 -0.27

3330.67 Mn I 17452 47467 3.7 0.61 -0.22

3531.85 Mn I 18402 46708 16. 3.0 0.48

3532.12 Mn I 18402 46706 50. 9.3 0.97

3547.80 Mn 1 18532 46710 59. 11. 1.04
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Wavelength Spectrum Energy Levels gA gf

A K i08/sec

Log gf

1 8532 46708
3548.20 Mn I 18532 -

3569.49 Mn I 18705 —

3569.80 Mn I 18705 — 46710
3577.88 Mn I 17052 — 44994

3586.54 Mn I 17282 45 156
3595.12 Mn I 17452 - 45259
3607.54 Mn I 17282 — 44994
3608.49 Mn I 17452 — 45156
3610.30 Mn I 17569 — 45259

3619.28 Mn I 17637 45259
3623.79 Mn I 17569 - 45156
3629.74 Mn I 17452 — 44994
3660.40 Mn I 37420 — 64732
3670.52 Mn I 17052 — 44289

3676 96 win I 3763 1 64820
3682.09 Mn I 37737 - 64888
3693.67 Mn I 34139 — 61205
3696.57 Mn I 23297 — 50341
3701.73 Mn I 17282 — 44289

3706 08/ \J\J *\J\J Mn I 34251 61226
3718.93 Mn I 34344 - 61226
3728.89 Mn I 23549 — 50359
3731.93 Mn I 41404 — 68192
3790.22 Mn I 17052 — 43429

3799.26 Mn I 17282 43596
3800.55 Mn I 31001 — 57306
3801.91 Mn I 25266 — 51561
3806.72 Mn I 17052 — 43314
3809.59 Mn I 17282 — 43524

3810 69 Mn IIVl 11 1 25281 51516
3816.75 Mn I 17452 —

3823.51 Mn I 17282 — 43429
3823.89 Mn I 17452 — 43596
3829.68 Mn I 17568 — 43673

3833 8fi IVlll I ' 175681 / J uo 4^644
3834.36 Mn I 17452 — 43524
3839.78 Mn I 17637 — 43673
3841.08 Mn I 17568 — 43596
3843.98 Mn I 17637 — 43644

3918.32 Mn I 341 39 59653
3926.47 Mn I 31001 — 56462
3952.84 Mn I 33825 — 59117
3975.89 Mn I 34845 — 59990
3977.08 Mn I 34463 — 59600

3982.58 Mn I 25281 50383
3985.24 Mn I 25288 50373
3986.83 Mn I 25266 50341
3987.10 Mn I 25286 50359
4018.10 Mn I 17052 41933

50 9.4 0 97
18. 3.3 0.52

101. 19. 1.28

33. 6.2 0.79
39. 7.6 0.88

21. 4.0 0.60
8.5 1.7 0.22

12. 2.3 0.36

12. 2.4 0.38

11. 2.1 0.32

8.6 1.7 0.23

6.5 1.3 0.10
4.0 0.79 -0.10

36. 7.2 0.85

1.7 0.33 -0.48

25 5 0 0 70
18. 3.7 0.56
62. 13. 1.11

13. 2.7 0.43

1.2 0.25 -0.60

47. 9.7 0.99
29. 6.1 0.79
4.0 0.84 -0.08

37. 7.8 0.89

3.7 0.79 -0.10

0.77 0.17 -0.78
19. 4.1 0.61

5.0 1.1 0.03

43. 9.3 0.97

10. 2.2 0.34

5.0 1.1 0.03

1.3 0.29 -0.54
30. 6.5 0.81

5.7 1.2 0.10
2.0 0.44 -0.36

4 7 1 0 0 02
13. 2.8 0.45

3.4 0.76 -0.12

6.5 1.4 0.16
3.4 0.76 -0.12

9.5 2.2 0.34
14. 3.2 0.50
9.3 2.2 0.34
7.9 1.9 0.27
9.6 2.3 0.36

7.2 1 7 0 23
7.9 1.9 0.27

10. 2.4 0.38
7.9 1.9 0.27
9.3 2.3 0.35
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Wavelength Spectrum Energy Levels gA gf Log gf
A K 108/sec

4026.44 Mn I 25266 50095 7.6 1.8 0.27
4030.76 Mn I 0 — 24802 1.4 0.33 -0.48
4033 07 Mn I 0 74788Z,*T / 00 0 95W. y^ 0 7"?

U. D't

4034 49 Mn T 0 1 1 y 0 S4 0 1 ^ —n 88

4035 73'-T\J^ ^ . 1 ^ Mn I 1 7787 Q 7y* 1 7 4 0 ^7U.J /

4038.73 Mn I 30354 — 55108 5.5 1.3 0.13
4041.36 Mn I 17052 — 41790 34. 8.4 0.93
H-v/HJ . 1 J) mil V

~>. 1 7 7
/ . / U.07

mil 1
1 7457 47 1 44 7 "X

1 .0 n 7 su.zJ
404Q 00'-r\J'-ry .\J\J Mn TivlIi 1

"^5041 5Q7^7jy 1 D L 1 7 7 9L.y U.40

4052.47 Mn I 35115 — 59784 9.9 2.4 0.39
4055.21 Mn I 35165 — 59818 22. 5.4 0.73
4055 54 Mn 1iVlii, 1 1 7787 41 933 1

7

1 0 0 47
4057 95 Mn T111 11 1 4941 5 9 8y • 0 7 4Z. .H- 0 ^^9

\j- jy
4058 93 Mn 1 1 7569 47 1 99 7 4 1 R 0 7^1VJ. z t)

4059.39 Mn I 24788 - 49415 6.8 1.7 0.22
4061.74 Mn I 24802 — 49415 34. 8.4 0.92
4063 53 Mn FiVlli 1 1 7457 42054 4 9 '

1

7

1 . z. 0 08
4065 08 Mn T 3475 1 58843 1 1 7 8z, . 0 0 45
4068 00 Mn IIVl 1 1 1 1 75^QI 1 Jyjy d? 1 44 \j- J J 0 1 4 —0 87

4070.28 Mn I 17637 — 42199 2.0 0.51 -0.30
4079.24 Mn I 17282 — 41790 4.5 1.1 0.06
407Q 47 Mn F 47 1 44 5 0 1 0 1

0

u. 1 u
4089 Q4 Mn I 1 7 5f^Q 47054 7 1 1 8 0 7 SU.z J
408^ f\'\ Mn IIViii 1 1 74571 1 '-rJ 1. 41 9^1 f\ 9 1 7 0 74U.ZH

4089.94 Mn 1 34423 — 58867 9.5 2.4 0.38

4105.36 Mn I 34939 — 59290 7.8 2.0 0.29
41 1 0 901 \.\J • y\j Mn T 34939 597 57 79 7 4 0 87w. 0 /

41^1 1*-r 1 J 1 . 1 .i-
Mn T ^41 J 0 J J y 5 7J . z 0 77u. / z

41 '^^ 04 Mn TIVill 1 ^49 S 1 58477 1 7 4H. J U.OJ

4141.06 Mn I 34344 — 58486 11. 2.9 0.46
4147.53 Mn I 27202 — 51306 3.5 0.90 -€.05
4148 80 Mn I 3447^ 58570 1

1

7 9Z. . y 0 Af\

41 76 60 Mn T ^41 58075J 0W / J 70 J . D 0 7?V/. / Z,

41 RQ QQ Mn T 58110 1 7 4 4 0 f\A

4201.76 Mn I 34344 — 58136 9.2 2.4 0.39

4211.75 Mn I 34423 — 58160 9.3 2.5 0.39
47^5 14 Mn I 7^^ S4Q 47 1 55 1

1

1 1

.

^ 0 0 47U.H- /

Mn TIVlil 1 7^7Q7^ D L.y 1 4f^901 1

4

% 8 0 58u. J 0
Mn T
IVl 1 1 i

?'?770 47700H / jLyy 5 7 0 1 9

A151M Mn I 23819 — 47299 9.0 2.4 0.39

4265.92 Mn I 23720 — 47155 8.7 2.4 0.37
4781 10 Mn I

IVl 1 i 1
7'?54Q
Z. _> J H 7 4^^901hk) y\j I 7 4 7 0z.w 0 3 1

4784 08 IVl 11 i
7"^ 8 1 Q 47 1 5 5 7 0 0 55 —0 7^

/I -2 1 7 f < A/In IMil 1 7^770Z. J / zu 4^i901 1 91 . y 0 57U.JZ —0 78VJ. z. 0

4'?74 Q5 ivlll i 77748Z. / Z'4-o 50099jyjyjyy 7 0 7^i —0 1 7u. 1 z.

4381.70 Mn I 38670 61485 8.2 2.4 0.37

441 1.88 Mn I 38009 60668 9.1 2.6 0.42

4414.88 Mn I 23297 45941 7.5 2.2 0.34

4419.78 Mn I 38120 60739 9.1 2.7 0.43
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

4436.35 Mn I 23549 - 46084 5.0 1.5 0.17

4451.59 Mn I 23297 - 45754 17. 4.9 0.69

4453.UU Mn I z3 /zU AC 'i '1C\— 46 1 /U 3.0 1.

1

A ncU.Uo
A A C C A 14455. U

1

Mn I
o A in Ciz4 / / y

/i -70 O A— 4/ZZU A O4.Z 1 ol.Z A 1 A
U. 1 U

A A ^ Z '21445 5. 3 Z Mn I Z4 / /y /) '7 O 1 O— 4 /Z 1 o C A5.U
1 c
1.5

A 1 7
U. 1 /

4455.82 Mn I 24779 - 47216 3.3 1.00 -0.00

4457.04 Mn I 24788 - 47218 1.7 0.50 -0.30

44J / .J

J

Mn I Z4 / oo /I 70 14 /Z 1 D C. 7O. /
0 AZ.U A 1AU.3U

44JO.ZO Mn 1 Z4 / OO /1 70 1 04 /Z 1 Z fi A0.4 0 ^Z.J A /1AU.4U
44t)U. JO Mn I Z4oUZ /I 70 1 A4 /Z 1 O I 7 n ^AU.jU A 1A

4461.08 Mn I 24802 - 47212 4.6 1.4 0.14

4462.02 Mn I 24802 - 47207 16. 4.7 0.68

44o4.Do Mn 1 Z3 j4y /ICQ/11— 4jy4i A0.4 1 Q
1 .y A 0 fiU.Zo

A A~f(\ \ A44 /U. 1

4

Mn I
T 1 "TonZ3 / ZU /I AAO A— 4dUo4 A 74. /

1 A
1 .4 A 1 C

U. 1

J

A AT) "7044 / z. /y Mn I z3o 1 y /) z: 1 -7A— 4d 1 /U 1 03.Z A QCu.yo A AO—u.uz

4490.08 Mn I 23819 - 46084 4.1 1.2 0.09
4498.90 Mn I 23720 - 45941 5.3 1.6 0.21

4jUz.ZZ Mn 1 Z3 j4y /I C7 C /I-- 4j / j4 C AJ.U
1 c
1.5

A 1 O
U. 1 o

4dUj. JO Mn I 38 1 ZU C QOO O-- jyoZo 1 A14. A 14.3 U.o3

4DZ0.54 Mn I
1 OAAO3oUuy c O/; 1 7— 5y6 1

/

1 3.
A 14.3 f\ C AU.o4

4671.69 Mn I 23297 - 44696 0.54 0.18 -0.75

4701.16 Mn I 23549 - 44815 0.89 0.30 -0.53

4 /uy. 11 Mn I Z3zy /
/I /I CO /I— 44jZ4 0 7Z. /

A OQu.oy A AC—U.Uj
Alii /I fi^ 1 L 1 .4o Mn I Z3 j4y 44oyo "J A3.U 1 A

1 .u A A 1U.Ul

4 / jy. 1

1

Mn I Z3 /ZU /I /I fi 1 ^44olj 0 1Z.3 A 7AU. /O A 1 0^J. 1 Z

4754.04 Mn I 18403 - 39431 4.0 1.3 0.13

4761.53 Mn 1 23819 - 44815 3.2 1.1 0.03

4 / oZ.JO Mn I
/I /I 0 CO— 44Zoy 1 0

1 Z. A A4.U A cr\U.dU
An QC4 / DJ.OO Mn I Z3 /ZU /I /I /iQA— 44oyo C 1J.

3

1 fil.o A O CU.Zj

4 / 00.4J Mn I
T 1 C /I QZ3 j4y A A CO/t— 44jZ4 fi /I0.4 O fiZ.o A /I CU.4j

4783.42 Mn I 18532 - 39431 3.7 1.3 0.11

4823.52 Mn I 18705 - 39431 4.0 1.4 0.15
AQ A A 114o44. jz Mn I

1 1 AA 1
3 1 UU

1

C 1 A 1 o— J 1 o3o 0 1Z. 1
A 7 C
U. / J A 1 0—U. 1 z

45*05. oo Mn I Z3zy /
/) 1 /I o o— 434Zy A /I OU.4o A 1 O

U. 1 o A 7 C—U. /5

juu4.y 1 Mn I Z354y A 1 A— 435Z4 A O/CU.Z6 A AAAu.uyy 1 AA—l.OU

5074.79 Mn I 27202 - 46901 1.1 0.43 -0.37
5117.94 Mn I 25281 - 44815 1.2 0.48 -0.32

J 1 jU.oV Mn I ZjZoo A A CC^C— 446y6 A O Cu.yj A 1 O A /i O—U.4Z
5 1 y6.5y Mn 1

o CO O/:z5Zo6 A A A— 445Z4 A A 1u.y 1
A 1 7U.3 / —0.43

dec n5zj j.iz Mn I
O C O ^ZjZd6 /I /I o o o— 44Zoy 1 c

1.5 U.63 A O A—u.zu

5341.06 Mn I 17052 - 35770 0.26 0.1 1 -0.96
5349.88 Mn I 43314 - 62001 4.7 2.0 0.30
C'2'7'7 £i1
J J / /.OJ Mn 1

1 1 AA 1
3 lUUl /I Q C Q 1— 4yjyi C 7

6. /
O Qz.y A /I 7U.4 /

J jy4.o / Mn I
AU 1 C C 1

0

— 1oj3Z A AA 1 0U.UU 1 Z A AAA C AU.UUUj4 107—3.Z /

C 1 QQ A Q Mn I
1 1 A^ £.
3 lU/b /I O C Q 1— 4yjyi 1 A3.4 1 c

1.5
A 1 7
0. 17

j4U /.4Z Mn I
1 'TO OO
1 /ZoZ 1 C 77A— 3 J / /U A 1 AU. 1 D A A7AU.U/U 1 1 C—1.15

5413.69 Mn I 31 125 - 49591 2.5 1.1 0.05
5420.36 Mn I 17282 - 35726 0.14 0.061 -1.21

5432.55 Mn I 0 - 18402 0.00045 0.00020 -3.70
5457.47 Mn I 17452 - 35770 0.020 0.0090 -2.04
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Wavelength Spectrum Energy Levels gA
A K 108/sec

gf Loggf

5470.64 Mn i

5481.40 Mm
5505.87 Mn i

5516.77 Mn I

5537.76 Mn i

5551.98 Mm
5567.76 Mn i

5573.01 Mn i

5573.68 Mn i

5738.29 Mn i

5780.19 Mm
5816.84 Mm
6013.50 Mm
6016.64 Mn I

6021.80 Mm

6384.67 Mn i

6440.97 Mn i

6491.71 Mm
6942.52 Mn i

6989.96 Mn i

7069.84 Mn i

7184.25 Mm
7247.82 Mn i

7283.82 Mn i

7302.89 Mn i

7326.51 Mm
7680.20 Mn i

7712.42 Mm
7764.72 Mn i

8670.92 Mn i

8672.06 Mn i

8673.97 Mn i

8701.05 Mm
8703.76 Mn i

8740.93 Mn i

17452 35726
17452 — 35690
1 7568 35726
1 7568 35690
1 7637 35690

44289 - 61295
44523 — 62479
351^i5J J \.\J^ 53 1 03
'^S 1 S'^ 1 01

D'-T i jy SI S^lJ i J\j I

34251 — 51546
34344 — 51531

41404
24788 41404
24802 41 404

30426 — 46084
30420 45941
30354 45754
41789 561 90
42054 56356

37420 - 51561
37631 — 51546

51531
35690 4941 5

4941 5

— 49415
44289 — 57306

57486
4^3 1

4

561 90\ y\j

35690 '~T 1 ^^\J

D o\j y\j All 1 8

35690 47216
35726 47216
35726 47212
35770 47207

0.10 0.045 -1.35

0.070 0.031 -1.50
0 050 0 073 —1 64
0 080 0 037 —1 44
0 070 0 032 —1 49

5.5 2.6 0.41

2.2 1.0 0.01
0 91 0 47 —f> '^7

1 ] 0 49 —0 1

U.J/ —O 4^

0.76 0.38 -0.42

0.76 0.39 -0.41
1 'K 0 71 —0 1 5

1 91 . y 1 0 0 00
1 41 .H 0 1 6

0.27 0.16 -0.78

0.59 0.37 -0.44
0 81 0 51 -0 29
3 1 2 3 0 36
2 7 2 0Z. • \J 0 29

1.9 1.4 0.14

1.6 1.2 0.08
1 ^ 0 99yj.y y —0 00\J. \J\J

? 2 1 R1 . o 0 74

D *D 7 7 0 47

4.4 3.6 0.55

3.2 2.8 0.45
9 6 7Z.J 0 ^6U.JO

A.J 7 1z. i 0 'K'K

0 65 0 74 —0 1 3

0 8 1 0 97 —0 04

0.65 0.74 -0.13

0.82 0.93 -0.03

1.1 1.3 0.11

2.0 2.3 0.37
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Loggf

^^ _7 •^^ Mn IIIVllX 1.1 27589 66894
2556.57 Mn II 27583 — 66686
2558.59 Mn II 27571 — 66643
2563.65 Mn II 27547 — 66542
2576.10 Mn II 0 — 38807

2589 71 Mn Ti 32788 71390
2593.73 Mn II 0 - 38543
2598.90 Mn II 29951 — 68417
2603.72 Mn II 29889 — 68284
2605.69 Mn II 0 — 38366

2610 20 Mn II 27547 65847
2624.80 Mn II 27571 - 65658
2625.58 Mn II 27583 — 65658
2632.35 Mn II 27588 — 65566
2638.17 Mn II 27589 — 65483

2639.84 Mn II 32788 70657
2650.99 Mn II 32788 — 70497
2655.91 Mn II 32857 — 70497
2672.59 Mn II 29889 — 67295
2673.37 Mn II 32836 — 70231

2674 43 Mn 11 33 147 70527
2680.34 Mn II 33248 - 70546
2684.55 Mn II 33278 — 70518
2685.94 Mn II 30523 — 67744
2693.19 Mn II 29889 — 67009

2695 36 Mn II 29919 67009
2698.97 Mn II 29889 — 66929
2701.00 Mn II 29889 — 66901
2701.70 Mn II 27547 — 64550
2705.74 Mn II 27571 — 64519

2707.53 Mn II 27571 64494
2708.45 Mn II 27583 — 64494
2709.96 Mn II 27583 — 64473
2710.33 Mn II 27588 — 64473
2711.58 Mn II 27588 — 64456

281 5 02 Mn IIIVl 1 1 11 705 1 8

2879.49 Mn II
— 67866

2886.68 Mn II 33278 — 67910
2889.58 Mn II 33248 — 67846
2892.39 Mn II 33248 — 67812

2900 16 Mn II 36274 70745
2933.06 Mn II 9473 - 43557
2939.30 Mn II 9473 — 43485
2949.20 Mn II 9473 — 43370
3031.06 Mn II 34762 — 67744

3441.99 Mn II 14326 43370
3460.33 Mn II 14594 43485
3474.04 Mn II 14594 43370
3482.91 Mn II 14781 43485
3488.68 Mn II 14901 43557

24. 2.4 0.37

39. 3.8 0.58

49. 4.8 0.68

73. 7.2 0.86

80. 7.9 0.90

32 3 3 0.51

50. 5.0 0.70
62. 6.2 0.80
31. 3.1 0.50

33. 3.3 0.52

116. 12. 1.07

24. 2.5 0.40

126. 13. 1.11

116. 12. 1.08

77. 8.1 0.91

54. 5.7 0.75

19. 2.0 0.30
44. 4.6 0.66
72. 7.7 0.89

38. 4.1 0.61

39. 4.1 0.62

33. 3.6 0.55

39. 4.2 0.62

37. 4.0 0.60
18. 2.0 0.29

36. 3.9 0.59

18. 2.0 0.29

57. 6.2 0.79
96. 11. 1.02

77. 8.5 0.93

48. 5.3 0.72

67. 7.4 0.87
29. 3.2 0.50
48. 5.3 0.73

67. 7.4 0.87

46 5 5 0 74
56. 7.0 0.84
51. 6.4 0.80

113. 14. 1.15

40. 5.0 0.70

60. 7 6 0 88
40. 5.2 0.72
54. 7.0 0.84
66. 8.6 0.94
41. 5.7 0.76

35. 6.3 0.80
18. 3.3 0.52
18. 3.2 0.51

15. 2.7 0.43
9.6 1.8 0.24
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

3495.84 Mn ii 14960 - 43557 7.6 1 4 o 14
3496.81 Mn 11 14781 - 43370 2.6 0 48 -o'32
3497.54 Mn II 14901 - 43485 5.4 0 99 -0 00
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Wavelength Spectrum Energy Levels

A K

2325.94 Mo I 12346 55328
2352.61 Mo I 12346 - 54839
2355.22 Mo I 1 1 143 53589
2364.37 Mo I 1 1454 53736
2372.27 Mo I 1 1454 53595

2380.41 Mo I 1 1859 53855
2383.52 Mo I 11859 - 53800
2408.39 Mo I 12346 — 53855
2415.33 Mo I 12346 — 53736
2430.43 Mo I

, 12346 — 53479

2471.97 Mo I 10768 51210
2481.81 Mo I 10768 — 51049
2509.56 Mo I 12346 52182
2515.66 Mo I 12346 52085
2517.46 Mo I 1 1454 51 165

2524.81 Mo I 1 1454 51049
2536.85 Mo I 12346 - 51753
2540.45 Mo I 1 1859 51210
2543.35 Mo I 1 1859 51 165
2548.22 Mo I 10768 49999

2550.85 Mo I 11859 51049
2567.05 Mo I 10768 — 49712
2572.34 Mo I 12346 51210
2575.77 Mo I 1 1858 50670
151%.ll Mo I 1 1858 50625

2582.16 Mo I 10768 49484
2591.98 Mo I 1 1 143 - 49712
2595.40 Mo I 10966 49484
2596.77 Mo I 21343 59841
2597.22 Mo I 10768 49259

2599.64 Mo I 12346 50802
2603.32 Mo I 10768 — 49169
2607.37 Mo I 1 1 143 — 49484
2608.86 Mo I 20930 59250
261 1.20 Mo 1 20951 — 59236

2613.08 Mo I 1 1454 49712
2615.39 Mo I 10966 - 49190
2616.78 Mo I 1 1 143 49346
2621.07 Mo I 1 1859 49999
2627.55 Mo I 1 1 143 49190

2628.74 Mo I 1 1454 49484
2628.97 Mo I 11143 — 49169
2629.85 Mo I 1 1454 49468
2631.50 Mo 1 10966 — 48956
2635.57 Mo I 1 1859 49790

2638.30 Mo I 1 1454 49346
2640.99 Mo I 11859 49712
2643.81 Mo I 11143 48956
2647.25 Mo I 10768 48532
2649.25 Mo I 11454 49190

gA gf Log gf

10^/sec

4.5 0.36 -0.44

3.8 0.31 -0.50

3.3 0.27 -0.56
3.4 0.28 -0.55

6.6 0.56 -0.25

5.9 0.50 -0.30

8.8 0.75 -0.13

3.0 0.26 -0.59

5.9 0.52 -0.29

6.7 0.59 -0.23

14. 1.2 0.09

6.3 0.58 -0.24

5.0 0.47 -0.32

2.5 0.24 -0.63

4.3 0.41 -0.39

8.5 0.81 -0.09

7.1 0.69 -0.16

10. 0.99 -0.00

5.8 0.56 -0.25

25. 2.4 0.39

10. 0.98 -0.01

18. 1.8 0.26

30. 2.9 0.47

3.4 0.34 -0.47

8.1 0.81 -0.09

18. 1.8 0.25

5.2 0.52 -0.28

7.2 0.73 -0.14
8.9 0.90 -0.05

2.1 0.21 -0.67

4.2 0.43 -0.37

1.8 0.19 -0.73

18. 1.8 0.26
6.9 0.70 -0.15

41. 4.2 0.62

21. 2.1 0.33

8.4 0.86 -0.06

27. 2.8 0.45

11. 1.1 0.06

21. 2.2 0.34

11. 1.2 0.07

5.3 0.55 -0.26

31. 3.2 0.50
4.0 0.42 -0.38

5.4 0.56 -0.25

18. 1.8 0.26

31. 3.2 0.50
2.5 0.27 -0.57
1.9 0.20 -0.71

2.1 0.22 -0.65
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

2649.46 Mo I 11859 — 49591 46. 4.9 0.69
2650.68 Mo I 11454 — 49169 2.7 0.28 -0.55

IVIU 1 1 7^46 49999 44 4 6
lUI n TIVIL^ 1 1 07681 V/ / UO 48400 Z,. J 0 74 —0 67

iVi vJ 1 111 4877S 7 SZ,. J 0 76 —n 58U.JO

2658.11 Mo I 11859 — 49468 20. 2.2 0.33
2665.10 Mo I 11859 — 49370 7.8 0.83 -0.08
2666 75 Mn IIVl \J 1 1 1 859 49346 3 3J.J 0 35VJ.J J —0 45vJ-*+

J

2670.32 Mo I 10768 48206 3 5 0 37 —0 43
2678 67 Mo I 1 1454 48775 2 0 0 21 —0 67\J • VJ /

2679.85 Mo I 12346 — 49651 11. 8.3 0.92

2682.62 Mo I 11143 — 48409 1.8 0.20 -0.70
2688 64 Mo I 21343 58526 10-1 V/.

1 11 > 1. 0 04
2693.04 Mn I 12346 49468 2 0 0 22 —0 66\J- VJVJ

2696.07 Mo I 10768 47848 3 3 0 36V/. J -0 45

2697.81 Mo I 10966 - 48022 4.7 0.51 -0.29
2700.21 Mo I 12346 — 49370 4.5 0.49 -0.31
2701 03 IVl \J 1 1 1 8581 1 O ^ O 48870 8 7 0 95 —0 02VJ-VJZ.

2705 24 Mn IIVl \J 1 1 1 454 48409 2 8Z.. O 0 31V/. J 1 —fl 51\i.J 1

2706 1? Mn I 1 1 143111 '~tJ/ 48085 5 2J . Zr 0 57 —0 24

IIXQ.IA Mo I 11143 — 48022 3.4 0.38 -0.42

2715.17 Mo I 10768 — 47588 2.3 0.26 -0.59
2720 17 Mn I 1 1 4541 1 T'^'-r 48206 4 5*T. J 0 50V/.J —0 31V/- J 1

7774 41 Mn T 1 6784 53479 1 51 J . 1 7 0 22\J. Z. Z.

2725 1 5 Mn T 1 1 1 43111 *-rJ *T / OZ. / 9 0 1 0 0 00VJ. VJVJ

2725.95 Mo I 11859 — 48532 2.9 0.32 -0.49

2726.65 Mo I 21154 — 57818 5.7 0.64 -0.20
2728 70 Win I 1 1 143 A1119 4 5J 0 50 -0 30
2729 1 3Zr / ^ ^ • 1 ^ Mn I 1 1454 48085 3 1J . 1 0 34V/. J" -0 47
2733 39 Mn I 1 1454 48028 14 1 51 • J 0 19V/- 1 y

2735.65 Mo I 16784 - 53327 3.7 0.42 -0.38

2735.88 Mo I 11858 — 48399 1.4 0.16 -0.80
2736 42 Mn I 1 83561 O J ^ VJ 54889 4 4 0 50 -0 30
2743 07 Mn I 1 1 1 43111 "T"J 47588 121 Z.. 1 31 -J 0 12VJ* 1 Zi

2743 71 Mn I 10966 47402'T / '-T\J^ 4 5 0 51VJ. J 1 -0 29

2745.09 Mo I 10768 — 47186 3.6 0.40 -0.40

2745.38 Mo I 16784 — 53198 5.2 0.59 -0.23
7748 49 Mn T 1 1 454 47827*-r / OZ, / 2 9 0 33V/.J J -0 48
77S1 47 M n T

IVI U 1 1 1 O _J ^ 481 92*+0 1 -7Z. 1 81 O. 2 0Z. . \J 0 31V/-J 1

77S4 7Q Mn 1 1 \J / oo 470^^4 1 4 0 16VJ. 1 VJ —0 80VJ. 0 VJ

2755.37 Mo I 10966 — 47248 1.5 0.17 -0.78

2759.58 Mo I 11859 — 48085 1.5 0.18 -0.75
7761 5"? Mn 1 1 z. J) ^vj 48547 121 Z,. 1 31 . J 0 13

2762 70 Mn 1 1 23461 Z, _7 '-ryj 48532T-O-/ J Z. 3 9 0 45 -0 35V/.J J
2763 03 Mn T 1 1 1 43111 H-

J

47324 3 0J .V/ 0 34\J. J" -0 47

2763 93 Mn f 1 1 8591 1 0_J -7 48028-rO WZ. O 2 2 0 25 -0.60

2766.26 Mo I 11143 47282 5.1 0.59 -0.23

2766.72 Mo I 1 1454 47588 2:0 0.23 -0.64

2767.22 Mo I 10768 46895 1.3 0.15 -0.81

2771.36 Mo I 10966 47039 1.2 0.14 -0.85
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Wavelength Spectrum Energy Levels

A K

2111.1A Mo I 11858 47848
2779.48 Mo I 11143 — 47110
'^n Qn QiI /o 1 .(Si • Mo 1 12346 A A/;

2 /o6.y4 Mo I
1 O '2 /I12346 4o 1 yZ

Mo I 16 /4o 525 /y

2790.31 Mo I 11454 47282
2792.96 Mo I 11454 — 47248
llyb.lo Mo I

O A AO/:24Uy6 c AO /I 1

Mo I
i i A Z A
1 1454 An 1 O A4 / 1 o4

2oU1.4/ Mo I
1 nn ^ olU/6o A ^ A Z146453

2807.36 Mo I 11454 47064
2808.37 Mo I 11454 - 47052
2809.96 Mo J

1 1 1 /I o
1 1 143 46720

2810.43 till ^ IMo I 18229 CIOAA53800
2815.54 Mo I 18229 c T ^7

1

53736

2815.91 Mo I 11454 46956
2818.30 Mo I 11454 - 46926
ZOZZ.43 Mo I

1 t A ^ A
1 1454 A liOn A46o /4

Zo22.86 Till ^ ¥Mo I 1 o22y C 1 /I /I53644
2825.6 / Mo I

1 O '5 Clo356 C 1 '7 '5 /r
53 /36

2826.54 Mo I 24823 60191
2826.75 Mo I 18229 — 53595
TOO TO Mo I

T A AQ^ 5y43 /

O Q TO2o2y. /V Mo I
I 1 o c o
I I o5o /IT 1 o^4 / 1 o6

I6ly.y4 Mo I
I 1 o c o
I I o5o An t O A4 / 1 o4

2835.91 Mo I 11858 47110
2836.03 Mo I 16641 - 51891
2837.90 Till ^ ¥Mo I

'I 1 1 C /i21 154 5638

1

2839.58 Till ^ •¥Mo I
1 1 o c o
1 1858 A ncm A4/Uo4

2844.39 TiH ^ IMo I 24466 59612

2850.79 Mo I 11859 46926
2851.18 Mo I 12346 - 47409
2853.58 Mo I 16641 c t tin c

5 1675
2854.87 TiH ^ ¥Mo I 24823 C AO /I 159841
2859.57 Mo I

C C AAO

2864.31 Mo I 24096 58998
2864.66 Mo I 11859 — 46756
2ooy.56 Mo I 12346 An i Q A4 / 1 o4
2o /U. 1 o Mo I

1 O '2 y1 ^
1 2346 An ^ nn4 / J / /

OCTA OA2o /u.yu Mo I
o 1 1 c /I2 J 154 55y /6

2873.64 Mo I 24823 59612
2876.54 Mo I 21154 — 55908
2878.38 Mo I

1 1 O C O
1 1 858 46590

2882.54 Mo I
1A 1 C O20158 C A O 1 C\54839

2885.74 Mo I 25549 /TV 1 A'^60192

2886.61 Mo I 21343 C C A^55976
2887.62 Mo I 10768 45389
2889.84 Mo I 11858 46453
2893.23 Mo I 25639 60192
2896.44 Mo I 12346 46861

gA gf Log gf

108/sec

n A "78
U. /o A 1 1^J. 1 1

3.2 A "2*7
U.3 /

A A1
1 A

1 .2 A f\nu.u /

4.1 0.48 -0.32

2.9 0.34 -0.46

/I A4.4 U.j2 A TO

3. /
A /I "JU.43 A 11

n A QAu.yu A A^

11. 1.3 0.11

8.4 0.99 -0.00

t A
1 .4 A 1 "7

U. 1 /
A 78

3.2 A inU.3 /
A A 1—U.43

I "2

1.3 A 1 <U. 1

5

A 8 1—U.O 1

3.5 0.41 -0.39

4.6 0.54 -0.26

2 t3.

1

ATTU.3 /
A A 1—U.43

1 n
1 . /

A OAU.2U A AO
1 A1.4 A 1

U. 1 O A "TO—U. ly

3.4 0.41 -0.39

6.9 0.83 -0.08

jy. n 1 A 8^U.o5

O.o A 8 1U.O 1
A AO

Q A7.4 1 1
1.1 A A<U.Uj

1.8 0.22 -0.66
3.3 0.40 -0.40

A QA AllU. 1 1
A-nj. yo

1 .

1

U. 1

3

A QQ—U.oo
Q 1y. 1 1 .

1

A A/IU.U4
2.5 0.30 -0.52

54. 6.5 0.81

2.0 C\ 1AU.34 A A n—U.4 /

1
1 .o A 1 Q

u. ly A TO—U. /2
/I /I4.4 A KAU.54 A—U.2 /

9.7 1.2 0.08
8.8 1.1 0.03

3 /.
A <4.D U.OO

o.U A n AU. /4 A 1 "2—U. 1 3

3.3 A /I 1U.4

1

A 1 8—U.3o
1.3 0.16 -0.79
5.2 0.64 -0.19

Q 1 1 o
1 .2 A AeU.Uo

8 8o.o 1 1
1 .

1

A A/1U.U4
1 .0 A '>AU.2U A 7A^J. /U

6.6 0.83 -0.08

16. 2.0 0.30

1 <i
1 D. T A2.U A '2 1U.3 1

A "70 A AOS 1 A

1

— 1 .Ul

1 .o A 1 Qu. 1 y A n 1—U. /

1

lo. O A2.U ATIU.3 1

1.2 0.15 -0.82
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Wavelength Spectrum Energy Levels

A K

2898.65 Mo I 20350 - 54839
2905.27 Mo I 12346 46756
2906.06 Mo I 20130 54531
2907.78 Mo 1 1 1454 45835
2908.16 Mo 1 21 154 55530

2913.52 Mo I 10768 - 45081
2915.26 Mo I 25549 59841
2915.38 Mo I 20281 54572
2916.10 Mo I 1 1 143 45425
2919.20 Mo I 1 1 143 45389

2919.38 Mo I 12346 - 46590
2931.08 Mo I 12346 46453
2934.84 Mo I 25549 59612
2936.50 Mo I 21343 55387
2940.98 Mo 1 20350 54343

2942.85 Mo 1 11454 - 45425
2944.21 Mo I 0 33955
2945.43 Mo I 20948 54889
2945.66 Mo I 1 1 143 45080
2946.01 Mo I 1 1454 45389

2953.56 Mo I 16784 — 50631
2959.48 Mo I 20158 53938
2959.80 Mo I 1 1859 45635
2972.96 Mo I 1 1454 45081
2977.27 Mo 1 20158 53736

2978.28 Mo I 11859 - 45425
2981.52 Mo I 1 1858 45389
2983.04 Mo I 19970 53483
2983.81 Mo I 20350 _ 53855
2985.16 Mo I 12346 _ 45836

2985.84 Mo I 25517 - 58999
2987.92 Mo I 20130 53588
2988.23 Mo I 20281 53736
2988.68 Mo I 20350 _ 53800
2989.80 Mo I 20158 _ 53595

3000.23 Mo I 20158 — 53479
3002.21 Mo I 0 33299
3010.26 Mo 1 12346 45556
3013.39 Mo I 18229 51405
3016 78 Mo I 21 154 54292

3025.00 Mo I 18356 — 51405
3035.33 Mo I 18229 51 165
3036 31 Mo I 18480 51405
3039.82 Mo I 25639 58526
3041.70 Mo I 16784 49650

3046.80 Mo I 16784 49596
3047.31 Mo I 16785 49591
3055.32 Mo I 16748 49468
3061.59 Mo I 16693 49346
3064.28 Mo I 16784 49408

gf Loggf
10**/sec

13. 1.7 0.23

6.8 0.86 -0.07
10. 1.3 0.12
0.90 0.11 -0.94
4.3 0.55 -0.26

1.9 0.24 -0.62
12. 1.5 0.18
9.1 1.2 0.07

1.4 0.18 -0.76
0.68 0.087 -1.06

2.3 0.29 -0.54
1.9 0.24 -0.61

16. 2.0 0.31

14. 1.8 0.27

7.7 1.00 -0.00

1.6 0.21 -0.68

0.16 0.021 -1.67

14. 1.8 0.25

3.8 0.49 -0.31

5.5 0.72 -0.15

4.6 0.61 -0.22

12. 1.6 0.21

2.5 0.32 -0.49

2.1 0.28 -0.55

7.3 0.97 -0.01

5.1 0.68 -0.16

3.5 0.46 -0.33

7.1 0.94 -0.03

9.8 1.3 0.12

1.6 0.21 -0.68

12. 1.6 0.19

17. 2.2 0.35

12. 1.6 0.21

25. 3.3 0.52

29. 3.8 0.59

7.1 0.96 -0.02

0.19 0.025 -1.60

1.5 0.20 -0.70
14. 1.9 0.29

13. 1.8 0.25

29. 3.9 0.60

5.2 0.72 -0.14

12. 1.6 ^.21
11. 1.6 0.20

25. 3.5 0.55

13. 1.8 0.24

17. 2.4 0.38

17. 2.4 0.37

13. 1.8 0.25

64. 9.1 0.96
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Loggf

3068.00 Mo 1 16785 49370
3070.90 Mo I 16748 - 49302
3071.44 Mo I 16641 49190
3074.37 Mo I 16784 49302
3079.88 Mo I 23515 55975

3080.41 Mo I 16693 49147
3081.16 Mo I 18480 — 50926
3085.62 Mo I 16748 49147
3089. 12 Mo I 16784 49147
3089.71 Mo I 16641 48997

3094.66 Mo I 16693 48997
3099.93 Mo I 16748 - 48999
3 100.88 Mo I 23668 55908
3 1 12. 12 Mo I 0 32123
3 117.54 Mo I 24823 56891

3132.59 Mo I 0 31913
3135.89 Mo I 24096 - 55976
3136.46 Mo I 16748 48622
3 136.75 Mo I 23516 55387
3 147.35 Mo I 16784 48547

3156.51 Mo 1 1 1858 43530
3158.16 Mo I 0 - 31655
3 163.90 Mo I 16641 48238
3 164.53 Mo I 1 1454 43046
3 170.35 Mo I 0 31533

3172.37 Mo I 16693 48206
3177.90 Mo I 16748 - 48206
3 183.03 Mo I 16785 48192
3 184.57 Mo I 16693 48085
3 185. 10 Mo 1 1 1858 43246

3185.71 Mo I 16641 48022
3188.09 Mo I 23668 - 55026
3188.40 Mo I 23534 54889
3191.52 Mo I 21343 52667
3192.80 Mo I 21 154 52465

3193.97 Mo I 0 31300
3194.87 Mo I 24096 - 55387
3195.96 Mo I 16748 48028
3198.85 Mo 1 12346 43598
3200.21 Mo I 18229 A r\ A ^ o49468

3200.89 Mo I 18480 49712
3205.22 Mo I 10966 - 42156
3205.54 Mo I 1 1858 43046
3205.88 Mo I 12346 43530
3208.83 Mo I 0 31 155

3210.97 Mo I 16693 47827
3213.32 Mo I 11858 42970
3214.44 Mo I 16748 47848
3215.07 Mo 1 11143 42237
3220.86 Mo I 10768 41807

8.3 1.2 0.07
20. 2.9 0.46
6.8 0.96 -0.02

63. 9.0 0.95
30. 4.3 0.63

16. 2.3 0.36
4.2 0.60 -0.22

62. 8.8 0.94
8.0 1.1 0.06

7.8 1.1 0.05

42. 6.0 0.78

8.4 1.2 0.08
22. 3.2 0.50
0.98 0.14 -0.85

12. 1.8 0.25

9.8 1.4 0.16
11. 1.7 0.22

6.8 1.00 -0.00
9.1 1.4 0.13

16. 2.3 0.36

1.0 0.15 -0.82

3.8 0.57 -0.24
6.3 0.94 -0.03

1.9 0.29 -0.54
5.4 0.82 -0.09

2.6 0.39 -0.41

6.3 0.95 -0.02
24. 3.6 0.56

7.6 1.2 0.06
6.2 0.95 -0.02

11. 1.7 0.23

12. 1.8 0.26
12. 1.8 0.25
14. 2.1 0.32

13. 2.0 0.31

4.4 0.68 -0.17

12. 1.9 0.28

18. 2.8 0.44
2.3 0.35 -0.46

5.4 0.84 -0.08

5.7 0.88 -0.06

4.2 0.65 -0.19
1.9 0.30 -0.53

16. 2.5 0.40
1.7 0.26 -0.58

15. 2.2 0.35

1.0 0.16 -0.81

7.3 1.1 0.05

7.2 1.1 0.05

0.73 0.11 -0.94
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Wavelength Spectrum Energy Levels
A K

gA gf

108/sec

Log gf

3221.74 Mo I 18229 49259 29. 4.5 0.65
3223.49 Mo I 11143 — 42156 0.81 0.13 -0.90

Mo I 1 14j4 4Z4ZZ 1

0

12. 1 Qi.y U.z7mo "70iZZy. ly Mo I 1Z346 43zyy 1 A
lU. 1.6 0.21

1^11 1/132 j3. 14 Mo I 16 /o4 A TTAC4 / /U5 66. 1 A
10. 1.02

3235.38 Mo I 12346 43246 3.3 0.52 -0.29
3237.08 Mo I 20281 — 51165 111. 17. 1.24

515 / .yo Mo I 16/o4 An £i CCi4 /65y 6.6 1 A
1.0 0.01

l^y A(\ AO Mo I 1 Z34o A1 i Ql43 1 y / 5.5 A C 1U.J 1
A 0 A—u.zy

l'^ A A AnJZ44.4 / Mo I 1 o3 JO A Q1 CO4y iby 3.y A /:oU.62 A 0 1—U.Zl

3245.92 Mo I mil 58526 16. 2.6 0.41

3249.92 Mo I 16641 — 47402 3.5 0.56 -0.25
JZ JO.Z 1 Mo I

\ A A ^ A
1 '.4j4 /111 za4Z 1 JO 1 0

1 2. 1 0I.y Au.zy
3Z J 7. 1 o Mo I

T /I /IZ440t) J J 14U 22. 1 A3.4 A ^/1U.j4
jZOU.4o Mo I

1 (-I A Clb/48 AHA AO4 / 4uy 3.D A ^1U.J /
A T ?—U.Zj

3262.63 Mo I 16641 — 47282 16. 2.6 0.42

3263.83 Mo I 10768 — 41398 1.2 0.18 -0.73
1 T £ /I /injZd4.4U Mo I

1 /r -7 Q c
1 0 /o J AH A(\Q4 /4uy 2 /.

A 14.3 U.o3
jZ /U.7U Mo I 1 1 0J7 /I')/!')')4Z4ZZ 1 1

1 1

.

1 0
1 .0 U.Z J

511 y.44 Mo I 1 ooyz An 1 114 / 1 / /
1 A3.4 A < <U.J J A OA—U.Zo

3285.02 Mo I 10966 41398 0.25 0.040 -1.40
3285.36 Mo 1 16748 — 47177 1.7 0.28 -0.56
JZo /.3o Mo I 1od41 A n r\zi 3.3 U.33 AO'?-0.Z7
iZoy.uz Mo I

A \ A C A
1 14j4 41ojU 13.

1 1
z. 1

A -3 "3

0.33

3289.84 HIT « wMo I
\ an 0 A16784 47 172 1 A

10. 1.7
A 0 00.Z2

3290.82 Mo I 11858 42237 13. 2.1 0.31

3294.85 Mo I 11143 — 41484 1.4 0.22 -0.65

3296.40 Mo I
1 1 0 c 0
1 1858 42186 1 A

1.4
A 0 00.22 —0.66

33U3.34 Mo I
'x audi166y3 /I 0 c46y56 J.

3

A QCU.06 A AT—U.U/
55v4.ZZ Mo I

1 1 1 /I '2

1 1 143 A 1 IQQ413yo 1 Q1.0 A 1AU.3U A—U. j2

3305.56 Mo I 10768 41012 3.0 0.49 -0.31

3305.90 Mo I 21619 — 51859 17. 2.8 0.44

33U /. IZ Mo I
1 1 0 r Q
1 1 0J7 4ZUoo A 14.

1

A A7U.O /
A 1 0

-J 1 1 A -7-7
33 lU. / / Mo I lU/DO 4uyo4 1 c

1 .J A T/tU.Z4 A C, 1^J.O 1

1 1 1 o 1133 1Z.33 Mo I
A iiQn A40o /

4

A 04.0 U. /o A 1 1—U. 1 1

3319.59 Mo I 16693 46808 6.3 1.0 0.02

3319.79 Mo I 16641 — 46755 6.2 1.0 0.01
1111 oc Mo I lz34o /IT /IT)4Z4ZZ Q Ay.u

1 c
1 .J n 1 "7

U. 1 /

3325.67 Mo I 10768 A AOO A4Uozy "3 03.2 AU.53 A ^ n—U.2 /

33Z7.30 Mo I lUy66 /f 1 A 1 0411)12
-3 A3.4 A

U.j6 A 0 ?—U.2j

3331.40 Mo I 16748 46756 3.1 0.52 -0.29

3336.51 Mo I 18229 - 48192 8.7 1.5 0.16

3340.17 Mo I 10768 40698 0 1
2.

1

A "3 C
U.3 J

A A C—U.46
3344.75 Mo I

1 ^ 1 A 1
1 1143 41032 1 0

12.
0 AZ.U U.3 1

-3 -3 /( AO334/.UZ Mo I
1 t t A 111 143

/I 1 A 1 041U12 "3 A3.U A ^ 1U.J 1
A 0 Q—u.2y

334y. 1 y tilt ^ TMo I
1 0 T r z:
1 o356 /( 0^ A^4o2U6 /I A4.4 (\ 1

A

U. /4 A 1

1

^j. 1

3

3350.30 Mo I 12346 42186 1.7 0.28 -0.55

3354.99 Mo I 10768 40566 1.1 0.18 -0.74

3358.12 Mo I 11454 41224 16. 2.7 0.44

3361.37 Mo I 12346 42088 3.3 0.56 -0.25
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Wavelength Spectrum Energy Levels

A K
gA gf

10^/sec

Log gf

Mn IiTi \J 1 10966 40698
3363.78 Mo I 10768 - 40488
3369.25 Mo I 18356 — 48028
3375.22 Mo I 18229 — 47848
3375.65 Mo I 21619 — 51234

3378.20 Mo I 1 11 43 40736
3378.46 Mo I 25549 — 55140
3379.97 Mo I 11454 — 41032
3382.29 Mo I 11454 — 41012
3382.48 Mo I 11143 — 40699

3384 62 Mo I 1 1 859 41 396
3385.88 Mo I 26636 — 56162
3387.75 Mo I 11454 — 40964
3389.80 Mo I 18356 — 47848
3392.17 Mo I 21154 — 50625

3393 65 21 141 50802
3397.69 Mo I 11143 - 40566
3402.81 Mo I 21166 — 57144
3403.35 Mo I 11454 — 40829
3404.34 Mo I 11859 — 41224

3405 20 iVlW 1 18229I \j y 47S88
3418.52 Mo I 11454 - 40698
3418.96 Mo I 20350 — 49591
3420.04 Mo I 18356 — 47588
3421.25 Mo I 10768 — 39989

3422.31 Mo I 20158 49370
3424.60 Mo I 10768 — 39960
3424.76 Mo I 16748 — 45939
3425.19 Mo I 20281 — 49468
3425.48 Mo I 16784 — 45969

3426 00 Mn IiVlW 1 1 8229 47409
3426.79 Mo I 11859 — 41032

Mo I mil — 56891
3432.87 Mo I 16748 — 45870
3434.04 Mo I 11454 — 40566

1414 79 Mn I 1 1 859 40964
3435.45 Mo I 25639 - 54739
3437.22 .Mo I 16785 — 45870
3438.87 Mo I 10966 — 40037

Mo I 12346 — 41396

3442.66 Mo I 20130 49169
3443.26 Mo I 11454 — 40488
3445.04 Mo I 20350 — 49370
3445.26 Mo I 16693 — 45710
3447.12 Mo 1 12346 — 41348

3449.07 Mo I 11859 40844
3449.85 Mo I 20281 49259
3452.60 Mo I 18229 47184
3454.22 Mo I 16693 45635
3456.15 Mo I 18356 47282

1 11*1 0 19 -0.72

7.9 1.3 0.13

4.3 0.72 -0.14

4.1 0.70 -0.16

7.8 1.3 0.12

1.1 0.19 -0.71

26. 4.4 0.64
9.2 1.6 0.20

0.61 0.11 -0.98

2.8 0.48 -0.32

20. 3.5 0.55

14. 2.4 0.39

0.91 0.16 -0.81

10. 1.8 0.25

11. 1.8 0.26

18 3 2 0 50
1.4 0.23 -0.63

31. 5.4 0.73

0.59 0.10 -0.99

6.5 1.1 0.06

3.9 0.68 -0.17

2.1 0.37 -0.43

4.5 0.78 -0.11

16. 2.7 0.44

1.4 0.24 -€.61

23. 4.0 0.60
1.4 0.24 -€.61

3.7 0.66 -0.18

8.7 1.5 0.19

5.0 0.88 -0.05

7.5 1.3 0. 12

1.6 0.27 -0.56
19. 3.4 0.53

3.7 0.65 -€.19
0.82 0.15 -0.84

3 7 0 65 -0 1 9\jt 1 y

63. 11. 1.04

24. 4.3 0.64
1.9 0.34 -0.47
2.8 0.49 -0.31

5.5 0.98 -0.01

2.2 0.38 -€.42

8.6 1.5 0.19
7.0 1.3 0.10

34. 6.1 0.79

6 0 1 11*1 0 01

8.4 1.5 0.18
14. 2.6 0.41

3.7 0.67 -€.17
1 1. 2.0 0.29

201



Wavelength Spectrum Energy Levels

A K
gA gf Log gf

108/sec

3456.39 Mo I 0 28924 0.31 0.056 -1.26
3458.15 Mo I 20281 — 49190 5.6 1.00 -0.00

IvlU 1 1 1 14^^111 H3 400^7 1 9
1 .z n 9 1u.z 1 ^J.O /

IV] U 1 1 8"? Sf.1 0 J J D 47948H / Zho 7 1
/ .J 1 .J n 1 7U. 1 Z

D'-r\J\j. I O IVIU i I ^>7481 O / Ho HJOJ J 9Z.J 0 /1

1

U.4

1

^J.JO

3466.83 Mo I 0 — 28836 0.10 0.018 -1.74
3466.97 Mo I 18229 — 47064 3.5 0.63 -0.20
-?'-tD / .O J IVIU 1 1 O JJO 47 1 84H / 1 OH 1 A

1 H. 9 Az.o n /1

1

U.41
i\/r r\ IIVlU 1 1 OOH 1 HjHJ 0 1 1

1 1 .
9 nz.u U. jU

IVIU 1
9489"^ J jOj /

1 1
1 1

.

9 0z.u U. jU

3470.92 Mo I 18480 — 47282 11. 2.0 0.30
3473.22 Mo I 16641 — 45425 2.2 0.40 -0.40

win I 1 84801 OHOW AllAHH / ZHO 1

1

1 1

.

9 0z.u n 10U. jU
M n 1IVl U I 1 uo y J 4S495 f\ 0 1 1

1 . 1 0 04U.UH
3480 09 IWIn IiVl w i 1 8999 HO 7J U J . J 1 01 .u 0 00u.uu

3481.79 Mo I 20158 — 48870 8.5 1.6 0.19
3482.40 Mo I 11859 — 40566 1.7 0.30 -0.52

IVIU 1 1 899Q1 oLAy 4AQ9 AHO 7ZO C 1
J. 1

0 Q9U. 7Z A A-JU.UJ

J T-O J) . OH Mn I 1 8^1 O J JO 470S9H / UJ Z 1 0
1 u. 1 Q1 . y 0 98U.Zo

^48S Mn IIVIU 1 n 1 4^111 HJ ^Q89 1jyoA. 1 1 7 0 1 1U.J 1
—0 S 1U.J 1

3491.77 Mo I 18480 — 47110 7.1 1.3 0.11

3493.34 Mo I 12346 — 40964 1.2 0.23 -0.64
"2 sn4 4

1

MU 1
1 899Q
1 OZZ" 4^.7HO / JO A 1H 1

.

7 s
/ . J U.Oo

IVIU 1
90"? <;oZUj JU 48870Hoo / U 90ZU. 7J. / U. jD

3 JUO. 1 z IVIU 1 1 Z.JHO 40844HUoHH J.J 0 QSU. yo —0 01U.U i

3510.78 Mo I 28241 — 56717 25. 4.6 0.67
3513.70 Mo I 18356 — 46808 5.4 1.00 -0.00

J J 1 / . JO IVIU 1
9 S '^ 1 7ZJ J 1 /

'\'iQ^8J J7JO 9Z J

.

/I A4.4 0 f^AU.D4
1 '^ 1 8 11 MO 1

1 8/1 SO
1 OHOU /t A8QS40o7 J 0.0 1

1 .J A 1 nU. 1 U
-2 ST 1 /llJ J Z 1 .'f 1 MU 1

901 '^8ZU 1 J o 48^/17HojH /
17J /

.

Q0.7 0 8/1U. o4

3524.23 Mo I 1 1454 — 39821 0.74 0.14 -0.86
3524.65 Mo I 25821 — 54184 36. 6.8 0.83
"^^94 08 MU 1 1 899Q1 OZZ7 HO J 1 91 z. 9 9z.z 0 14U. jH
^^49 17J JHZ. 1 / IVIU 1 1 899Q1 OZZ ^ 4A4'>9HOHJZ 1 c

1 J

.

9 QL.y 0 A(\U.40
IVl U 1 9098 1ZUZO 1

4840QHOHU7 7 1 1 41 .H 0 1 4U. 1 H

3555.43 Mo I 20281 — 48399 4.9 0.92 -0.03

3558.10 Mo I 18356 — 46453 25. 4.7 0.67

J J OJ . 1 H IvlU 1 1 1 8^Q
1 1 O J -7 J -77 1 0 1 0J.U U.JO —0 9^u.z J

^S^i"? 7^.JJO J. / D IVIU 1
1 QQ70 48099 4 SH. J 0 8^^u. 00 —0 07U.U /

JJOO.UJ) MU I 901 '^8ZU 1 J O 48 1 Q9Ho 1 yZ, 99zz. 4 9H.Z 0 ^^1U.O J

3570.65 Mo I 25639 — 53637 43. 8.2 0.92

3573.88 Mo I 18480 — 46452 15. 2.9 0.47

J JoU. j4 Mo I
989/1

1

ZoZH 1
1 A9JO 1 oz 9 Azo. s 0J.U 0 70u. / u

1 CO 1 on Mo I 1 O / O J /l/I^QS J 7. 7 S
/ . J 0 87U.O /

T COAJ joo.oO IVIO 1 Zj4jO JZ JZ /
Q 7 1 Q

1 .y 0 97U.Z /

J joo.yj Mo I
TAT crvzUj jU 4oZU0 / . /

1 c
1 .J 0 t 7U. 1 /

3590.74 Mo I 20350 48192 15. 2.8 0.45

3592.02 Mo I 16693 44525 1.8 0.34 -0.47

3595.55 Mo I 20281 48085 7.5 1.4 0.16

3595.71 Mo I 20608 48411 4.9 0.96 -0.02
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

3598 88 Mo I 25549 53327 36. 7.0 0.85

3600.28 Mo I 16693 - 44461 2.6 0.50 -0.30

3602.94 Mo I 20281 — 48028 19. 3.8 0.58

3604.07 Mo I 25997 — 53736 12. 2.3 0.36

3608.37 Mo i 1 1454 — 39160 1.3 0.25 -0.61

3612.00 Mo I 20350 48028 9.7 1.9 0.28

3612.45 Mo I 20948 — 48622 8.4 1.6 0.22

3613.37 Mo I 11454 — 39122 0.82 0.16 -0.80

3613.64 Mo I 21 154 — 48819 8.8 1.7 0.24

3615.15 Mo I 26639 — 54292 13. 2.5 0.39

3615.74 Mo I 20130 47779 4.3 0.85 -0.07

3616.84 Mo-l 18229 - 45870 2.9 0.57 -0.24

3624.46 Mo 1 16748 — 44330 36. 7.0 0.85

3626.18 Mo I 12346 — 39916 2.5 0.50 -0.30

3628.35 Mo I 20158 — 4771

1

4.3 0.84 -0.07

3628 66 Mo I 16641 44192 2.6 0.52 -0.29

3629.31 Mo I 25639 - 53184 4.1 0.82 -0.09

3635.43 Mo I 16693 — 44192 26. 5.2 0.72

3637.52 Mo I 11143 — 38626 0.34 0.067 -1.18

3638.20 Mo I 18356 — 45835 6.4 1.3 0.1

1

3640.62 Mo I 20951 4841

1

11. 2.1 0.32

3640.99 Mo I 20130 - 47588 6.2 1.2 0.09

3642.20 Mo I 20951 — 48399 5.6 1.1 0.05

3648.61 Mo I 16641 44041 1.7 0.35 -0.46

3651.35 Mo I 11143 — 38522 0.70 0.14 -0.86

3657.35 Mo I 16641 43975 9.5 1.9 0.28

3660.92 Mo I 26336 — 53644 13. 2.7 0.43

3661.78 Mo I 11858 — 39160 1.1 0.22 -0.66

3662.99 Mo I 25906 53198 24. 4.8 0.68

3663.30 Mo I 20948 — 48238 10. 2.1 0.32

3664 30 Mo I 16693 43975 1.7 0.35 -0.46

3664.81 Mo I 18356 - 45635 18. 3.7 0.57

3666.72 Mo I 16748 — 44012 6.2 1.2 0.10

3666.94 Mo I 11858 — 39122 0.58 0.12 -0.93

3668.00 Mo I 20951 — 48206 4.2 0.85 -0.07

3668 49 Mo I 20158 47409 4.0 0.81 -0.09

3669.34 Mo I 21154 - 48399 15. 3.0 0.48

3670.42 Mo I 20350 — 47588 2.1 0.42 -0.37

3672.82 Mo I 26636 — 53855 99. 20. 1.30

367^.36 Mo I 25997 — 53198 14. 2.8 0.45

3675.98 Mo I 18229 45425 0.72 0.15 -0.83

3676.24 Mo I 20130 - 47324 4.9 1.00 -0.00

3680.60 Mo I 16784 — 43946 27. 5.4 0.73

3681.55 Mo I 20930 — 48085 5.9 1.2 0.08

3686. 11 Mo I 20281 — 47402 2.0 0.41 -0.39

3688.97 Mo I 25906 53006 11. 2.2 0.35

3690.59 Mo I 20951 48039 15. 3.1 0.49

3692.08 Mo I 18480 45556 0.75 0.15 -0.81

3693.38 Mo 1 1 1454 38522 0.75 0.15 -0.82

3694.94 Mo I 16641 43698 29. 5.8 0.77
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Loggf

3696.04 Mo I 29982 57030 21. 4.3 0.63
3698.53 Mo I 20281 — 47311 3.0 0.61 -0.22
J 1 UU.U 1 Mo I

7n 1ZU 1 JO /1 7 1 774 / 1 / /
1 03.0 u. /y —0.10

i /UZ.Uj Mo, I 1 DD73 /1 1 AQO43070 A 14.3 A 0 0U.OO —0.05
3 /U/. J J Mo I

7 A7 Q 1ZUZo 1
/1 77 074 /ZoZ Q Qy.o 7 A2.0 0.31

3705.41 Mo I 20130 47110 2.8 0.58 -0.23
3707.17 Mo I 20281 — 47248 4.4 0.90 -0.04
3 / Uo. JO Mo I

'^1 CCQZ3o6o jUdZj 0. / 1.0 0.26
-3 '7 1 A 1/1
J / lU. 14 Mo I

1 0 yl 0 A
1 o4oU 45425 1 ^7

1.7 0.36 -0.44
"3 T 1 1 C 1
3 / 1 1. J 1

i\/r « tMo I
1 AO^ 1 T nA'^37902 0. 10 0.022 —1.66

3712.95 Mo I 19970 46895 4.0 0.83 -0.08
3713.47 Mo I 20130 — 47052 4.2 0.87 -0.06
3 / J4. J3 Mo I z 1 0 1 y /I 0 CI 74oj3Z C 7

J.

2

1.1 f\ Al0.03
3 / 1 j.oj Mo 1

1 01 /1 1 coo43 jyo A 74.2 A 07U.o / -0.06
17 1^ 873 / 1 0.0 / Mo I ZUZo 1

Al \ 774 / 1 / /
A 14.3 A OA A AC—U.Uj

3718.48 Mo I 26759 — 53644 9.0 1.9 0.27
3720.25 Mo I 25707 — 52579 10. 2.2 0.34
3 /Zj.JO Mo I

7ni <c\ZU3 jU /17 1 0/14/1 o4 Q 7 7 A2.U A 1AU.3U
3 //D.ZZ Mo I

7 A7 0 1ZUZo 1
/I 7 1 1 A4 / 1 1

U

7 1
/.I l.J

A 1 7
0. 1 /

IT) C 1

A

3 /Zo.3U Mo I Z30D0 C A/t 07jU4oZ 1

7

3.0 A C C

3730.56 Mo I 20158 — 46956 1.4 0.29 -0.54
3733.03 Mo I 21619 — 48399 8.3 1.7 0.24
3 /33.4U Mo I

7 11/11Z 1 343 /1 0 1 7

1

4o IZ 1
C A
J.

4

1.1
A AC0.05

111 A 113 /34.3 / Mo I
7n7 c 1ZUZo 1

yl7AC74 /UjZ A 74.2 U.OO A AC—U.Uj
171 <3 /3 J.DZ Mo I

7 ^ OA/;Zjyuo jZd6 /
1 712. 7 C2.3 0.40

3735.91 Mo I 20350 47110 4.8 0.99 -0.00
3736.17 Mo I 20281 — 47039 1.4 0.29 -0.53
1717 Q 1
3 /3 /.y 1 Mo I

1 ^ 7 0 /Ilo/o4 /I 1 CIA43 j3U 1 A3.4 A 77
U. /2 A 1 A—0. 14

1 7 /I A 7/;
3 /4U. /o Mo I

1 0

1

1 o3 JD A CAO 14jUo 1
A OAU.oU A 1 7

U. 1 /
A 77—0. / /

1 7 y1 7 7 0
3 /4Z.Zo Mo I

7 A1 CAZU3 jU 4 /Uo4 1 7
12.

7 a2.6 {\ A't0.41

3743.81 Mo I 20158 — 46861 2.1 0.56 -0.25
3744.10 Mo I 20350 — 47052 1.4 0.30 -0.53
1 7 /I C /I 03 /4j.4o Mo I

1 07 7 Qlozzy A A Q7 1 7 /;2.0 A C /I
U.j4 A 77—U.2 /

1 7 /I 0 /I Q3 /4o.4y Mo I Zod3o CI ICiCj33Ud 7

1

23. A Q4.y A /CO

17^1 7n3 / J 1 .ZD Mo I
T A 1 c 0ZUI JO /I ^0AO4doUo ^ 70.2 1 11.3 A 1 7U. 12

3755.10 Mo I 25821 52444 19. 4.1 0.61

3755.54 Mo I 21619 — 48238 2.2 0.46 -0.34
1 7 < < C /I3 / J j.o4 Mo I

7 1 c 123 J 10 CA 1 1 y1jUI 34 1 73.2 A tin0.0/ A 1 0—U. lo
17^0 ^73 /3o. jZ Mo I

7 A 1 0ZUI JO 4o / j6 0 00.0 1 Q A 77U.2 /

17 C 0 A Mo I Zo63o c 1 777j3ZZ /
C Aj.U 1.1 A A1U.U3

3760.88 Mo I 25997 52579 13. 2.8 0.45

3761.76 Mo I 20350 — 46926 4.6 0.97 -0.01
17/^7 AO
3 /oz.uy Mo I

0 1 /; 1 0z 1 D 1 y AQ 1 074o 1 yZ 5.

1

A 70
U. /o A 1 1—U. 1 1

17^1 1 C
3 /D3.3.J Mo I

1 1 0 c 0 1 0 /1 7

1

38423 U.OO A 1 yl
U. 14 A OiC—U.OO

1 7/C /( /I yl
3 /D4.44 Mo I Zl 134 /f 77 1 14 / / 1

1

J.J A 7A
U. /U A 1 C—U. 1 J

1 7 C 77
3 Ibj.lZ Mo I 1674o /1 1 7 AA432^7 1.6

A 1 C0.35 A A a—0.46

Mo I 21343 47877 2.0 0.43 -0.37

3768.62 Mo I 20281 46808 3.1 0.66 -0.18

3768.74 Mo I 27766 54292 11. 2.4 0.39
3770.00 Mo I 27774 54292 11. 2.4 0.39
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Wavelength Spectrum Energy Levels

A K

IVIn TIVl i 16784 43299
3771.95 Mo I 16693 — 43197
3772.82 Mo I 16748 — 43246
3775.65 Mo I 19970 — 46448
3776.10 Mo I 25707 — 52182

3776 55 Mn T 20930 47402
^111.11 Mo I

— 54704
1119.11 Mo I 16748 — 43197
3781.59 Mo I 11143 — 37579
3782.19 Mo I 20158 — 46590

3785 03 Mo I 16785 43197
3785.51 Mo I 26336 - 52747
3788.26 Mo I 26189 — 52579
3793.62 Mo I 16693 — 43046
ll'iAAl Mo I 23516 — 49864

3796 04 Mn I 24466 50802
3797.30 Mo I 10966 — 37293
3798.25 Mo I 0 — 26321
3801.84 Mo I 20158 — 46453
3804.52 Mo I 16693 — 42970

3805 93 Mo I 25821 52088
3807.65 Mo I 21154 — 47409
3811.39 Mo I 21619 — 47848
3812.47 Mo I 16748 — 42970
3818.66 Mo I 20930 — 47110

3819 87 Mn I 20281 46452
3822.98 Mo I 11143 — ^1193>

3825.32 Mo I 23516 — 49651
3826.70 Mo I 11454 — 37579
3827.16 Mo I 23668 — 49790

3828 87 Mn I 1 1 859 37968
3830.82 Mo I 25795 - 51891
3831.07 Mo I 27384 — 53479
3831.76 Mo I 16693 — 42783
3832.11 Mo I 25997 — 52085

3833 75 Mn T 12346 38423
3834.97 Mo I 25517 - 51585
3835.31 Mo I 21343 — 47409
3843.90 Mo I 20948 — 46956
3845.95 Mo I 16748 — 42742

3847 25 Mo I 1 11 43 37128
3848.30 Mo I

— 50802
3851.99 Mo I 25906 — 51859
3864.11 Mo I 0 — 25872
3866.69 Mo I 25821 — 51675

3869.08 Mo I 11454 37293
3886.82 Mo I 11859 37579
3888.18 Mo I 20158 45870
3888.88 Mo I 21154 46861
3890.71 Mo I 26189 51884

\

gA Log gf

IQS/sec

6.5 1.4 0.14

3.2 0.67 -0.17

2.6 0.55 -0.26

1.4 0.30 -0.52

4.4 0.94 -0.03

1.8 0.39
f\ At-0.41

12. 2.6 0.41

3.8 0.81 -0.09

1.3 0.28 -0.55

3.0 0.63 -0.20

1.6 0.34 -0.47

8.2 1.8 0.24

13. 2.9 0.46

1.8 0.39 -0.40

8.7 1.9 0.27

6.1 1.3 0.12

0.84 0.18 -0.74

4.4 0.94 -0.03

13. 2.8 0.45

1.5 0.32 -0.49

12. 2.7 0.43

3.1 0.68 -0.17

5.8 1.3 0.10

1.5 0.33 -0.49

3.4 0.74 -0.13

5.3 1.2 0.07

0.55 0.12 -0.92

5.9 1.3 0.1

1

1.6 0.36 -0.44

7.8 1.7 0.23

3.3 0.73 -0.14

8.6 1.9 0.27

5.3 1.2 0.07

0.50 0.11 -0.96

18. 3.9 0.59

6.7 1.5 0.17

4.7 1.0 0.01

3.7 0.81 -0.09

2.8 0.63 -0.20
1.6 0.35 -0.46

1.0 0.23 -0.63

19. 4.1 0.62
8.6 1.9 0.28

3.4 0.77 -0.12
4.2 0.94 -0.03

1.7 0.38 -0.42

1.8 0.42 -0.38

2.4 0.55 -0.26
3.3 0.74 -0.13

4.3 0.99 -0.01
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Wavelength Spectrum Energy Levels

A K

3893.32 Mo I 20158 45836
3896.38 Mo I 20281 - 45938
3896.85 Mo I 21 154 46808
3901.77 Mo I 12346 37968
3902.96 Mo I 0 25614

3908.25 Mo I 20130 45710
3911.09 Mo I 16784 - 42345
391 1.94 Mo I 26336 51891
3913.36 Mo I 26636 52182
3915.44 Mo I

A O A f\r\48409

3916.92 Mo I 48399
3917.54 Mo I 20350 — 45870
5y[ 1 . la Mo I

A /I A A O

iyll.iZ Mo I 1 yy /U A Z A C O45458
5yl5. ID

Tiff ^Mo I 23668

3928.79 Mo I 21619 47064
3931.40 Mo I 20281 — 45710
3935.02 Mo I 235 16 48922
3943.04 Mo I 20281 45635
3943.5

1

Mo I 2095

1

46302

3945.25 Mo I 16748 42088
3947.17 Mo I 20130 - 45458
3950.99 Mo I 16784 42088
3953.93 Mo I 20350 45635
3955.49 Mo I 301 13 55387

3958.60 Mo I 24096 49351
3963.53 Mo I 26636 — 51859

Mo I 26639 51859
3965.76 Mo I 16641 41850
3968.75 Mo I 21619 46808

3973.77 Mo I 29982 55140
3973.93 Mo I 16693 - 41850
3975.96 Mo I 20281 45425
3979.22 Mo I 27342 52465
3980.20 Mo I 26759 5 1876

3982.05 Mo I 23516 _ 48622
3982.60 Mo I 16748 - 41850
3986.20 Mo I 25517 50596
3991.39 Mo I 25549 50596
3991.85 Mo I 20930 A C A45974

3993.93 Mo I 23516 _ 48547
3998.29 Mo I 22244 - 47248
4000.39 Mo I 20948 45938
4000.50 Mo I 26415 51405
4006.05 Mo I 26321 51276

4008.05 Mo I 24466 A f\ A f\C)49408
4009.37 Mo I 24466 49400
4011.97 Mo I 25872 50791
4017.38 Mo I 24466 49351
4021.02 Mo I 29842 54704

gA gf Log gf

108/sec

1 0l.z. yj.z. 1 ^J. JO
1 9 u.zo U.J J
1 A1.0 U. J /

A A A

1.3 0.31 -0.51
2.1 0.47 -0.33

n QQU. yy A AA^J.UU
n on U.Z 1

A /TO

A A l.U U.UU
9.1 2.1 0.32
6.7 1.5 0.19

A 1 1 1
1 .

1

U.Uj
A Q

. y 1 1
1 .

1

U.Uj

L.y U.OO A 1 7^J. 1 /

2.2 0.50 -0.30

8.6 2.0 0.30

'X fl U.O" —A 1 AU. 1 o
1 .u U.Z J u.o J

z.o U.O 1
A T 1U.Z 1

7.2 1.7 0.23

1.4 0.33 -0.48

U.o J u.zu —A 1(\U. / U
1 1
1 .

1

A 9^;u.zd A CQ

u.o J n 9nu.zu U. / u

3.6 0.85 -0.07

12. 2.7 0.43

L.y U.OO A 1 7U. 1 /

1 ftJ.O U.07 A AC^J.Uj
1 SJ.O n 8Qu.o" —A A^U.UJ

0.40 0.094 -1.03

3.3 0.77 -0.11

ZD. 9D.Z A 8AU.oU

y.i U. JU —A SIU.J J
1 Q1.7 n /I/I —A 1 SU.J J

4.8 1.1 0.06

8.9 2.1 0.32

J.U 1 9
1 .Z A A8U.Uo

c\ /inU.4U U.Uj*J — 1 A9
1 .UZ

1

1

13. 1 0J.Z A S 1U.J 1

3.6 0.87 -0.06

1.3 0.31 -0.51

Z.J A <Q\j.jy —A 91U.Z J
1 c
1 .o U.44 A 1^U. JO
z.z U.JZ —A 98U.Zo

13. 3.1 0.50

8.2 2.0 0.29

Z.J U.Ol —A 99u.zz

y.z z.z A 1 <\U.J J

D.J I .D A 1 QU. 1 7
1 1J.J n 8

1

U.o 1
—A AQU.U7

22. 5.3 0.72
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

4024.09 Mo I 16641 41484
4028.65 Mo I 21 154 - 45969
4032.50 Mo I 16693 — 41484
4033.63 Mo I 21 154 — 45938
4037.30 Mo I 20948 45710

4037.78 Mo I 20951 45710
4038.08 Mo I 16641 - 41398
404 1.12 Mo I 27727 52465
4042.87 Mo I 25549 50277
4050.09 Mo I 2095 1 45635

4056.01 Mo I 16748 41396
4056.32 Mo I 26759 - 5 1 405
4057.58 Mo I 25639 50277
4059.61 Mo I 21343 45969
4062.08 Mo I 16785 — 41396

4066.37 Mo I 24823 49408
4069.88 Mo I 16784 - 41348
4075.25 Mo I 16693 — 41224
4076.19 Mo I 24096 — 48622
4084.38 Mo I 16748 — 41224

4086.02 Mo I 20948 45415
4096.81 Mo I 21 154 - 45556
4098.18 Mo I 20130 44525
4098.74 Mo I 16641 41032
4102.15 Mo I 16641 41012

4105.08 Mo I 24466 48819
4105.53 Mo 1 21619 — 45969
4107.47 Mo I 16693 — 41032
41 18.96 Mo I 16693 — 40964
4123.65 Mo 1 20281 — 44525

4124.54 Mo I 24823 49062
4128.28 Mo I 16748 - 40964
4128.83 Mo 1 21343 — 45556
4131.92 Mo I 25456 — 49651
4132.23 Mo I 18229 — 42422

4148.94 Mo I 16748 40844
4151.88 Mo I 25517 - 49596
4155.28 Mo I 16785 — 40844
4155.58 Mo 1 16641 — 40698
4156.79 Mo I 22876 — 46926

4157.40 Mo 1 25549 49596
4162.68 Mo I 25549 - 49565
4164.08 Mo I 18229 42237
4166.28 Mo I 24823 — 48819
4169.82 Mo I 23516 — 47492

4177.26 Mo I 22876 46808
4178.27 Mo I 25639 49565
4181.05 Mo 1 20130 4404

1

4184.39 Mo I 25517 49408
4185.82 Mo I 25517 49400

1.7 0.40 -0.39
2.2 0.54 -0.27

0.42 0.10 -0.99

1.5 0.36 -0.45

1.4 0.34 -0.47

2.8 0.67 -0.17

1.2 0.30 -0.52

4.2 1.0 0.01

12. 2.9 0.47

1.0 0.25 -0.60

2.7 0.66 -0.18

8.4 2.1 0.32

4.0 0.99 -0.01

6.7 1.7 0.22

13. 3.3 0.52

6.8 1.7 0.23

22. 5.5 0.74
1.8 0.44 -0.36

13. 3.3 0.52

8.8 2.2 0.34

4.5 1.1 0.05

5.7 1.4 0.16

1.2 0.31 -0.50

1.3 0.33 -0.48

2.2 0.56 -0.25

11. 2.7 0.43

1.9 0.48 -0.32

6.5 1.7 0.22

0.83 0.21 -0.68

3.3 0.83 -0.08

1 1. 2.7 0.43

1.3 0.33 -0.48

2.4 0.60 -0.22

15. 4.0 0.60
0.97 0.25 -0.60

2.0 0.51 -0.29

6.3 1.6 0.21

2.2 0.56 -0.25

1.5 0.38 -0.42

2.0 0.52 -0.28

17. 4.5 0.65

15. 4.0 0.60
0.53 0.14 -0.86

3.1 0.81 -0.09

4.7 1.2 0.08

6.9 1.8 0.26

17. 4.5 0.65

1.8 0.47 -0.33

3.5 0.92 -0.03

40. 11. 1.03
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Wavelength Spectrum Energy Levels
A K

4186.28 Mo I 18356 42237
4190.00 Mo I 25549 — 49408
4 1 y4.JO Mo I

O C C 1 ^7Zjj 1 / 4^35 1

4ZUU. J / Mo I 1 o3 JO 4Z I JO
4/U 1 . jZ Mo I

ACiA QQ

4205.81 Mo I 25639 49408
4211.02 Mo I 16748 — 40488
4/ 1 y.4U Mo I

1 o /I on A^ 1 n 14Z 1 /3

4ZzZ.4

1

Mo I
1 o /I on 4Z 1 JO

4Z3Z. Mo I lo /4o A ni /:;'74036 /

4233.49 Mo I 24096 47711
4235.03 Mo I 21 154 — 44760
4Z3 /. lo Mo I

onomzuyiu /I /Io c44jZ J

4Z3 7.U / mO I lD/o4 /I ni /;"74U3d /

4Z4U.UO Mo I
1 CT)Q
1 ozzy /f 1 om4 1 oU /

4240.28 Mo I 24823 — 48400
4240.83 Mo I 20951 — 44525
AiAi fin4Z4Z.OU Mo I

')/! no/; 4 / 6J 7

4Z40.UZ Mo I
T C C 1 "7
Z J J I /

A QnAO4yU6Z
4Z J 1 .c5 / Mo I

'yo-yA 1ZoZ4

1

C 1 "7 CIJ 1 / j3

4254.96 Mo I 26639 50134
4260.36 Mo I 26336 — 49801
4ZdI).oo Mo I

'> con/cZjyOb yim "7n4^3 /O

4Zoo. 1 o Mo I
o n^:;noZU60o A A r\A t44041

4Z6o.0o Mo I
o c '5 n 4y06Z

4269.28 Mo I 21343 44760
4272.06 Mo I 26189 — 49591
4Z / 5.0

1

Mo I 16641 Anm T4003 /

4Z /o.yi Mo I looyi A nn/c o

4Z / /.Z4 Mo I
^ ^'2 A^
1 Z345 1 C7 1 Q

3 J / 1 y

4287.08 Mo I 16641 — 39960
4288.64 Mo I 11859 — 35169
4Z07.4/ Mo I

Til C/lZ 1 1 j4 AAAf,\4446

1

/iTon 1 c Mo I Z J J 1 /
/( OO 1 Q4oo 1 y

/I TO 1 Tn4Z5' 1 ./U Mo I Zo41 J 47 / IZ

4292.13 Mo I 11143 — 34435
4293.21 Mo I 11454 — 34740
4Zy3.oo Mo I

1 no^/:lUyoD 1 A^ AO34Z4o
4Zyb. 16 fill ^ ¥Mo I

o c c yi nZj j4y yi o o 1 n48o 1 y

4Zyo.oZ Mo I 1 ooy3 3yy6u

4298.90 Mo I 18229 41484
4304.92 Mo I 16693 — 39916
A "3 i r\ on43 lU.iy Mo I Z44dd 47659
43 12.80 Mo I 16641 39821
4j iz.y / Mo I 43 j3U

Ai^ '1 m Mo I 16785 3yyi6
4326.14 Mo I 16641 39750
4326.74 Mo I 11143 34248
4329.63 Mo I 20951 44041
4332.51 Mo I 27727 50802

gA gf Loggf
IQS/sec

0 f,l V/. 1 o —0 7<iu. / J
7 9 0 ^9

J.J 0 74

0.66 0.17 -0.76
0.41 0.11 -0.96

O. v/ 9 1 0 19W. J z
0U.T" 1 n 1

1

U. 1 1 —0 Q^;U. -'O

n 14 —0 85U.OJ

0.46 0.12 -0.91

11. 3.0 0.48

yj.o 1
—0 1 au. 1 o

0 Q7 0 9fi —0 5Q

vF.JO —0 95U.Z*J

0.72 0.19 -0.71

1.6 0.42 -0.38

9 5 0 41

4 7 1 J 0 10

V/.J o —0 94
15. 4.1 0.61

21. 5.8 0.76

1 J

.

J.O 0 5^;U.JO

o. / 9 4 0 17U.J /

J .D n Q7 —O 01U.U 1

2.0 0.56 -0.25

5.9 1.6 0.20

7 9 9 n 0 10U.JU
9 8 U. / O —0 19U. 1 z.

U.oo n 94 —0 fDU.OZ,

6.3 1.7 0.24

2.4 0.66 -0.18

0 7Q 0 99 —0 fif\u.oo
9 4 n ^»7u.o /

—0 17U. 1 /

J.

3

0 Q9 —0 04

3.2 0.89 -0.05

3.8 1.1 0.02

V7. y y 0 97\J. z. /
—0U. J u

1 41 .M- n "^Q —0 41

n 4Q 0 14 —0 87U.O /

3.2 0.89 -0.05

0.22 0.060 -1.22

n nQ9 —1 011 .UJ

n 9Q 0 080 —1 101 . 1 u
J.U 1 4 0 14U. 1

0.28 o!o78 -1.11

0.79 0.22 -0.65

U.JU 0 1 4 —0 85U.OJ
c cJ.J 1 c

1 .J 0 1 QU. 1 -7

U.J J 0 0Q8 —1 01

0 ^;q 0 1 Q\j.vy —0 7 1

4.7 1.3 0.12
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

/I
-5 -5/1 C 1

IVIU 1 9^^984 49^4f^

4338.71 Mo I 18356 — 41398
4339.82 Mo I 27767 — 50802
4340.75 Mo I 26759 — 49790
4341.42 Mo I 20948 — 43975

Win T Z,UJ -? 0 49^46
4350.34 Mo I 11454 — 34435
4353.31 Mo I 20281 — 43246
4357.34 Mo I 24466 — 47409
4359.62 Mo I 26415 — 49346

IVIU 1 1 8480 41 "^98

4362.71 Mo I 11858 — 3A11A
4364.47 Mo I 26284 — 49190
4366.54 Mo I 20350 — 43246
4369.04 Mo I 11859 — 34740

tJ / J.JZ. IVIU 1 940Q^i H-O-'JO
4374.89 Mo I 25549 — 48400
4375.01 Mo I 27774 — 50625
4380.29 Mo I 12346 — 35169
4380.59 Mo I 16641 — 39463

4'^81 f\A Mr\ TIVIU 1 1 ^»784ID/ 0^
4382.41 Mo I 20158 — 42970
4385.89 Mo I 11454 — 34248
4391.54 Mo I 24096 — 46861
4392.12 Mo I 25639 — 48400

iviu 1 97384 501 34

4394.47 Mo I 20948 — 43697
4396.66 Mo I 16784 — 39522
4397.29 Mo I 18229 — 40964
4402.49 Mo I 27774 — 50482

T 944^1^. 47 1 79

4404.55 Mo I 16748 — 39445
4406.87 Mo I 29982 — 52667
4409.95 Mo I 24823 — 47493
4411.57 Mo I 16784 — 39445

441 9 77 iVlU 1 1 0 J JO 41019

4422.06 Mo I 18356 — 40964
4423.62 Mo I 18229 — 40829
4426.67 Mo I 20158 — 42742
4434.95 Mo I 16748 — 39290

iviu I 1 8480 41019

4438.96 Mo I 27342 — 49864
4442.20 Mo I 16784 — 39290
4443.07 Mo I 11454 — 33955

Mo I 29982 — 52465

Mo I 27384 49864
4AA9.1A Mo I 16693 39160
4452.56 Mo I 23516 45969
4455.30 Mo I 27363 49801
4457.36 Mo I 16693 39122

9.9 2 8 0 45
0.44 0.12 -0.91

4.7 1.3 0.12

7.8 2.2 0.35

2.7 0.77 -0.11

2.7 0 77 -0 12

0.34 0.096 -1.02

1.3 0.37 -0.43

2.4 0.68 -0.17

2.7 0.77 -0.11

0 44 0 1 3 -0 90
0.068 0.019 -1.71

7.0 2.0 0.30

1.3 0.37 -0.43

0.37 0.11 -0.97

1 9 0 54 —0 27

3.0 0.86 -0.07

8.0 2.3 0.36

0.27 0.077 -1.11

0.22 0.065 -1.19

1

9

3 5 0 54

1.2 0.35 -0.46

0.037 0.011 -1.97

3.7 1.1 0.03

5.3 1.5 0.18

5 3 1 5 0 18

1.1 0.31 -0.51

0.85 0.25 -0.61

1.4 0.40 -0.40

3.9 1.1 0.06

4 0 1.2 0 Ofiu. yjyj

0.19 0.056 -1.25

5.5 1.6 0.20
4.3 1.3 0.10

15. 4.5 0.65

1 00 0 9Q —0 54yj. _J

0.35 0.10 -0.99

1.9 0.56 -0.25

2.6 0.77 -0.12

5.9 1.7 0.24

1 0 0 30 -0 53

6.1 1.8 0.26

1.2 0.35 -0.46

0.14 0.041 -1.39

12. 3.7 0.56

9 0 0 fiO\J. \}\J —0 99

1.9 0.57 -0.25

1.2 0.36 -0.44

2.0 0.60 -0.22

2.7 0.81 -0.09
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Wavelength Spectrum Energy Levels

A K

4458.65 Mo I 23516 45938
4460.62 Mo I 16748 — 39160
ddf\d 77 IVl U 1

70"? so 477474Z / HZ
HH-UO . ^ O Mo 1 1 ^.7481 O / 4o IQ 1 77jy I zz
ddl 1 f^f>

1 I .DO win I 7 1 A 1 Q 41Q7 S4J y 1 s>

4472.04 Mo I 28241 — 50596
4473.18 Mo I 18480 — 40829
Ht- / H. J D Mn 1

1 DD4 1 JO 70 J
447 S f\'> IvlU 1

1 877Q 4UJ DO
4484 Q7 Mn 1 100"-'

4487.05 Mo I 22244 — 44525
4489.00 Mo I 23668 — 45938
44Qn 1 Q Mn I 70 1 S8ZU 1 J o 4'>4774—4ZZ
44Q1 '>8 Mn I I 877Q1 OZZ y 40488
44QI f^^i Mn 1

ivl U 1 S^l 1 f\lJ D 1 DZ

4499.44 Mo 1 18480 — 40698
4501.29 Mo 1 18356 — 40566
4Sn4 QO win I 7 SQQ7 48 1 8QHO 1 o :7

4sn^» fnH^UU.U /
Mn I zoo J D 488 1 QHO O 1 37

4S 1 7 IS Mn I 111 J J^y y

4515.18 Mo I 20281 — AlATl
4517.13 Mo I 18356 — 40488
4S 1 7 41 Mn IIVIU 1 1 07A8

1 Vy / DO J> — O 7 7

4S 1 X 44 Mn tIvlU 1
70 1 S8zu 1 JO 47^874Z.-OZ

45^7 1 QJ ii. . 1 7 Mn IIvl u 1
701 10Z\J 1 J w 4'>717H.-Z J /

4524.34 Mo 1 1 1859 — 33955
4526.37 Mo 1 18480 — 40566
4S''8 A7 Mn 1iVlU 1

40 1 AQH7 1

4S'>Q 40 Mn I 701 SOZUJ J u
4S ^ S TO Mn I 701 10ZU 1 jU 40 1 71H.^ 1 / J

4536.80 Mo I 28241 — 50277
4553.32 Mo I 21343 — 43299
H-J J J) . O V7 Mn I

IVl U I 7 S4SfiZ J HJ O 4740QH / HW ^
4SS8 I 1 Mn I

IVl U 1
178QQ

45S8 74 Mn I 701 S8Zv/ I J o 47088HZ.V/0 O

4560.13 Mo I 23534 — 45458
4567.68^ Mo I 20350 — 42237
4S^^Q 07 Mn Iivl U 1 Z JJ uoo 4S S48

'-r J J'-rtj

4S70 1 ^ Mn I 7078 1ZVJZ o I
47 1 Sf>HZ 1 J D

4<;74 48 Mn r 7 Sf.lQZ Ji D J 7 474Q14 / H 7 J

4576.50 Mo I 1 1454 — 33299
4577.78 Mo I 18229 — 40068
/I ^87 ^ Mn IMO 1

1 1 S I o S 1 177J jjZ /

/I ^8") ^O IVIO 1
7 1 1 </lz 1 1 34 4Z 7 / U

/I ^ 8 A OA IVlO 1
7 '\QOA 4 / / UJ

4joO. J / IVlO I
111 AAZZZ44 AAC\A 144U4 1

4592.21 Mo I 26639 48409
4595.16 Mo 1 1 1 143 32899
4597.88 Mo I 301 13 51856
4598.25 Mo I 27867 49608

gA gf Log gf

108/sec

I 1
\ .z O lAU. JO n A A

n lA O 1 1U. 1 1
n Q-7

0 QQKj.yy O lOU.jU ^J. J J

1.1 0.32 -0.50
1.2 0.35 -0.46

^ 8J.O 1 . /
C\ 1 Av. 2.4

1 1
1 .Z U.J J —U.4o
1 AJ.

4

1 o
1 .U A A IU.U 1

0.80 0.24 -0.62
0.80 0.24 -0.62

7 7Z.Z n AAu.oo A 1 fiU. 1 O
1 7
1 .Z n 1

7

U.J /
n A

1

O Q 1U. y 1
A 77u.z / JO

1.9 0.58 -0.23

7.0 2.1 0.33

O /17U.4 /
n I AU. 1 4 —A 8 <;

U.4J U. 1

4

8 1o. 1
7 ^Z.J A 10U.J 7

4.2 1.3 0.1

1

0.15 0.046 -1.34

1 7
1 .Z n 1

7

U.J /
n /1

1

^J.4J
1 Q
1 .y OU.J 7 A 7

1

U.Z J
n n<;7 n n 1 Au.u 1 o 1 CA

1 .oU

0.29 0.090 -1.05

0.72 0.22 -0.65

O 1 IU.J 1 U.U74 — 1 A7
1 .Uz

O 77u. / z A 77U.ZZ A A^U.D J
1 7z. / U.o4 n AfiU.Uo

1.7 0.52 -0.29

0.57 0.18 -0.76

A 14Z. 1 J. 1 1 7
1 . i Z

u.yo AllU.J 1
A C7

^J.jZ
1 A
1 .o A /I aU.4o A } 1U.J 1

0.10 0.033 -1.49

0.35 0.11 -0.96

1 QL.y A OAU.7U —A A/1

1 7
1 .Z A 17U.J /

A AAU.44
n 7/1U. /4 A 7 1U.Z J U.D J

0.71 0.22 -0.65

2.6 0.80 -0.10

U.Z4 A A7/1U.U /4 — 1 1

1

i . 1

J

n 7nU.zU A AA7U.UoZ 1 7 1
1 .Z 1

/I /I4.4 1 A
\ .4 A 1 <U. 1 J

0.45 0.14 -0.85

1.7 0.53 -0.28

n A 1U.D 1
A 1 QU. 1 y

A 77^J. / Z

3.

1

1 AA
1 .uu

A AA

U. 14 A A/1

1

U.U4J 1 1

A

— 1 . JO
1 AJ.O 1 7

1 .z A AAU.UO

2.0 0.64 -0.20
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Wavelength Spectrum Energy Levels

A K

4599.16 Mo I 20350 42088
4608.71 Mo I 20158 41850
4609.88 Mo I 18229 _ 39916
461 1. 15 Mo I 18356 40037
4616.62 Mo I 25517 47172

4617.95 Mo I 22876 44525
4621.38 Mo I 18356 39989
4623.46 Mo I 25549 47172
4624.24 Mo I 29171 50790
4626.47 Mo I 12346 33955

4627.48 Mo I 18356 39960
4630.02 Mo I 18229 39821
4633.10 Mo I 28274 49852
4642.70 Mo I 25639 47172
4647.81 Mo I 18480 39989

4649.12 Mo I 25906 47409
4651.05 Mo I 29781 51276
4661.93 Mo 1 1 1454 _ 32899
4662.76 Mo I 1 1859 _ 33299
4671.90 Mo I 21343 42742

4683.83 Mo I 25517 46861
4685.81 Mo I 27727 49062
4686.10 Mo I 28274 _ 49608
4688.22 Mo I 28241 49565
4690.86 Mo I 25549 46861

4696.51 Mo I 20951 42237
4700.49 Mo I 28837 50105
4706.06 Mo I 23516 _ 44760
4707.26 Mo I 20158 _ 41396
4708.22 Mo I 18229 _ 39463

4714.51 Mo I 2095 1 42156
4717.92 Mo I 20158 41348
4718.88 Mo I 28667 49852
4723.06 Mo 1 32688 53855
4725.34 Mo I 27766 48922

4729.14 Mo I 20948 42088
473 1.44 Mo I 21 154 42283
4750.39 Mo I 20350 41396
4758.50 Mo I 29781 50790
4760.19 Mo I 21343 42345

4764.42 Mo I 18480 39463
4773.44 Mo 1 20281 41224
4774.22 Mo I 21343 42283
4775.66 Mo I 21154 42088
4776.34 Mo I 18229 39160

4782.94 Mo I 20130 41032
4785.12 Mo I 18229 39122
4786.46 Mo 1 10768 31655
4788.18 Mo 1 18480 39358
4792.74 Mo I 20948 41807

<rf Log gf
IQS/sec

0.56 0.18 -0.75

0.33 0.11 -0.98

2.1 0.68 -0.17

U. jZ A 1 AU. 1 u 1 AA—
1 .UU

1.5 0.48 -0.32

0.70 0.23 -0.65

0.63 0.20 -0.70

1.5 0.48 -0.32

3.

1

1 AA —u.uu
0.51 0.17 -0.78

0.62 0.20 -0.70

0.30 0.096 -1.02

3.7 1.2 0.08

1 .J
A /f 0 A 1 1—U.J 1

0.47 0.15 -0.81

1.6 0.52 -0.29

6.8 2.2 0.34

0.064 0.021 -1.68

U.zU A A^^u.uoo 1 1 c— 1 . 1 o

1.7 0.56 -0.25

1.4 0.46 -0.34

2.3 0.76 -0.12

2.0 0.67 -0.17
1 A
I u. 1 13.

J

AU. jZ
1.7 0.56 -0.26

0.38 0.12 -0.91

4.5 1.5 0.17

1.8 0.61 -0.21
Qj.y 0 A A ir\U.3U

0.83 0.27 -0.56

0.37 0.12 -0.91

2.0 0.67 -0.18

3.2 1.1 0.03
1 Q 1 "2

1 .3
AIT
U. 1 Z

1.4 0.48 -0.32

1.2 0.39 -0.41

8.4 2.8 0.45

0.96 0.32 -0.49
4. J 1 .J

A 1 O
U. 1 o

9.4 3.2 0.51

0.42 0.14 -0.85
0.69 0.24 -0.63

0.46 0.16 -0.80
U. /3 A O ^U.Z J

A i:A—U.OU
0.77 0.26 -0.58

0.44 0.15 -0.83

0.44 0.15 -0.82

0.023 0.0080 -2.10

0.11 0.037 -1.43

0.68 0.23 -0.63
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Wavelength Spectrum Energy Levels gA 1 f\vt flrf^og gl

A K 108/sec

4793.41 Mo I 20951 - 41807 0.68 0.23 -0.63
4793.82 Mo I 27384 — 48238 1.3 0.44 -0.36
1 1 yo.jz. WIU 1 Z I j4J 421 86 1.2 0.42 -0.38
4804.91 Mo I 20158 40964 0.15 0.052 -1 28
4805.58 Mo I 18356 39160 0.16 0.056 -1.25

4808.09 Mo I 23668 — 44461 0.72 0.25 -0.60
4811.06 Mo I 30496 — 51276 9.8 3.4 0.53
48 14 47 Mo I 1 U / Do 3 1 533 0.011 0.0037 -2.44
4817.70 Mo I 20281 0 22 0 076 -1 121 • 1 ^

4819.25 Mo I 21343 4.7 1.6 0.22

4822.42 Mo I 20281 — 41012 0.15 0.053 -1.27

4830.51 Mo I 21154 — 41850 4.4 1.6 0.19

Mo I
"701 ^8ZUl JO 40844 0.31 0.11 -0.96

4833.96 Mo I 20350 41 037 0 22 0 077 —1 1

1

4838.11 Mo I 24096 44760'"x'-r 1 \j\J 0.38 0.13 -0.88

4845.17 Mo I 27766 - 48399 1.3 0.47 -0.33

4858.22 Mo I 28241 48819 3.2 1.1 0.05

'tooo.uu WIU 1 7004.8 41484 3.5 1.3 0.10

4869.20 Mo I 10768 3 1 300J X ^ \J\J 0.028 0.010 -1.99

4878.37 Mo I 20350 40844^ V/ \J 1 1 0.19 0.068 -1.17

4886.47 Mo I 23516 - 43975 0.51 0.18 -0.74

4889.22 Mo I 20951 — 41398 0.20 0.071 -1.15
4SQ7 '>A MO 1 Zj4JO 45870 0.70 0.25 -0.60
4903.81 Mo I 10768 ^ 1 1J 1 1 J J 0 034 0.012 -1.91

4907.43 Mo I 31485 5 1 856 3.1 1.1 0.05

4909.19 Mo I 24096 — 44461 0.47 0.17 -0.77

4924.78 Mo I 30502 — 50802 1.9 0.68 ^.17
/iQ7A 1 Q Mo I Z4400 44760 0.80 0.29 -0.53

Mo I 18229 "^8^77J O J 0 14 0.050 -1.30

4933.10 Mo I 12346 3761

7

0.052 0.019 -1.72

4941.66 Mo I 25906 — 46136 2.4 0.89 -0.05

4950.62 Mo I 18229 — 38423 0.38 0.14 -0.86
40^7 ^4 Mo I

1 81
1 o3jO 38522 0.50 0.18 -0.73

4964.19 Mo I 25997 461 36 0 79 0.29 -0.54

4964.41 Mo I 20350 40488 0.24 0.090 -1.05

4973.36 Mo I 20930 - 41032 0.16 0.059 -1.23

4979.12 Mo I 10768 — 30847 0.083 0.031 -1.51

4-703.30 MO 1
7 1 lAIZ 1 j4j 41 395 0.20 0.075 -1.13

4995.32 Mo I 23516 43530 0.32 0.12 -0.92

4999.91 Mo I 2.1 0.79 -0.10

5010.81 Mo I 26639 — 46590 0.67 0.25 -0.60

5014.60 Mo I
— 44760 3.6 1.4 0.13

j\) 1 o. / o Mo I
77'J 84Z / Jo4 Al'\ 1 1H / J 1 1 1.1 0.40 -0.39

5019.85 Mo I 25795 4S7 1 0J / 1 U 0.51 0.19 -0.71

5029.00 Mo I 24096 4J y 1

J

1.3 0.50 -0.30

5030.78 Mo I 25997 4S870 1.8 0.68 -0.17

5038.91 Mo I 25795 45635 0.59 0.22 -0.65

5046.52 Mo I 21154 40964 0.18 0.069 -1.16

5047.71 Mo I 20930 40736 0.63 0.24 -0.62

5055.00 Mo I 12346 32123 0.028 0.011 -1.97
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Wavelength Spectrum Energy Levels

A K

5058.01 Mo I 27727 47492
5059.88 Mo I 20157 — 39916
jUOZ.jZ IVIO 1

70QS1ZU7 J 1

IVlO 1
1 877Q
1 OZZ7 J 1 "Do

JU / 7.0 / IVlO 1
7^^ 1 80ZD loy 4<;870tjo / W

5080.02 Mo I 20281 — 39960
5081.26 Mo I 11859 — 31533

IVIU 1 7 "^QQ?Ajyy/ H-JD J J

IVIU 1 709^0 H-WJDU
IVIU 1 70948 T-WJDU

5096.65 Mo I 20951 — 40566
5097.52 Mo I 18356 — 37968

Mr\ I 70"? so J y y\j\j

S 1 OQ 71 IvlU 1
701*50 J 1 D

S 1 t 4 Q7 Mn IIVIU i 1 81S^>1 O J JD 17Q07

5116.97 Mo I 20951 — 40488
5123.83 Mo I 27415 — 46926
J ItJ.JO Mn I 70^;08 40017
^ 1 Al "XQJ 1 'f / .

j" Mn IIVIU 1
1 8480 17Q07

S 1 1 Q Mn IIVIU 1 1 1 Q1

1

J ly I

J

S 1 77^>J 1 Z / D

5167.76 Mo I 21619 — 40964
5171.08 Mo I 25614 — 44947
^ 1 77 Qd Mn IIVIU 1 7S*^1 4 44Q41

J 1 / 1 o Mn IIVIU i 7 1 4 ^^y j\j

S 1 Q 1 44J 1 7 1 .H-H- Mn I 1 1J I J J J S07Q0j\j 1 y\j

5200.17 Mo I 21619 — 40844
5200.74 Mo I 18356 — 37579

win I 1 714^^ 1 1 S11J 1 J J J

S7 I 1JZ, I I .OD Mn IIVIU 1 7078

1

J y^yjj
S7 1 Q 40 Mn IIVIU 1 77744 41 1Q81 J yo

5231.06 Mo I 27342 — 46453
5232.36 Mo 1 20930 — 40037
JZ JM-.ZO Mn IIVlO 1

1 8/1 8n J 1 J ly
CO-JO 90JZ JO.ZVJ Mn I 7^877Zjo /Z H^yj 1

CO /in 88 Mn IIVlO 1
7 ^ 877Zjo /Z AAOAI

5242.81 Mo I 25872 — 44941
5245.51 Mo I 20930 — 39989
jZ J7.U'+ Mn IIVlO 1

700^ 1ZU^J 1
1QQ/; 1DyyK) 1

JZOW. 1 /
Mn IMO 1

10847 f70jZ
S7/^1 14JZO 1 . 1 "H-

Mn IIVlO 1
701 <8ZUl JO jy\ oU

5271.80 Mo I 20158 — 39122
5276.28 Mo I 21619 — 40566
S770 f\'\jZ / 7.0J Mn IIVIU 1

1 A78/110/ 04 1 ^7 1 0J J / 1 7

5780 8^^ Mn IIVIU i 7787AZZ.O /

o

4 1 8074 1 oU /

S78^ 84 Mn IIVIU 1 zoojD 4S S SA'fJ J JD

S707 08 Mn IIVIU 1
1 A8781 OoZo 1 S7 1 0J J / 1 7

5293.46 Mo I 18480 37366
5295.47 Mo I 20281 39160
5302.35 Mo I 25906 44760
5306.26 Mo I 20281 39122

gA gf Loggf
IQs/sec

1 A
1.4

(\ Z A0.54 A—U.z7
l.U

A "3 O A A 1—U.41
U.Z 1

A AO 1U.Uo 1
1 AO—i.uy

0.087 0.034 -1.47

0.91 0.35 -0.46

0.5 1
A OAU.zU A n(\—U. /U

l).U16 A C\C\C 1U.UUo 1
T 7 1—Z.Z 1

1 1

1 .

1

€\ A \U.41 A "3 O—U.JO
0.20 0.079 -1.10

0.25 0.099 -1.00

A ^ 1 A /!U.z4 A—U.oz
A -2 O A 1 C

U. 1 J
A 07—U.OZ

A 1 7
U. 1 / U.Uo /

1 17—1.1/

0.68 0.27 -0.58

0.24 0.094 -1.02

A OA A A7CU.U/o 111—1.11

1 . 1
(\ A AU.44 A 1 a—U. 36

A OAU.oU U.jz A CA—U.jU
0.34 0.13 -0.87

7.5 3.0 0.48

A ^ O A '> OU.zo A—U.JO
3.6 1 A1.4 A 1 C

U. 1 J
C AJ.U T Az.U A "3 AU.3U
3.5 1.4 0.15

3.5 1-4 0.15

A 7Q A -3 "OU.JZ A CA—U.jU
A 1 "2 A A C /IU.Uj4 —i.z6
A A 1 1 A AAC2U.UUj J 7 T C—Z.ZO
0.23 0.093 -1.03

0.66 0.27 -0.57

1.5 A QTu.yz A A'3—U.U3
U. 14 A ACQu.ujy 1 7 "3—1.Z3
A T7U.Z /

All
U. 11 —u.y6

10. 4.2 0.62

5.0 2.1 0.32

Z.J 1 A
1 .u

A A7U.Uz
A C7U.J J A TOU.zz —U.OO
A OAU.oU A -3 -3

U.J J A A O—U.4o
1.2 0.50 -0.30
0.28 0.12 -0.93

A 1 /I
U. 14 U.Ujo —1.23

U.Z 1
A AOOU.Uoo 1 AZl—l.Uo

All
U. 1

1

A A /I C0.045 —1.35
1.9 0.81 -0.09
0.52 0.22 -0.66

A AO/I A A/1 AU.U4U 1 /I A— 1.4U
A AQ^U.Uoo U.Uio 1 A A— 1 .44
A O CU.zj A 1 A

U. lU A AO—U.98
A "3 CU.J J A 1 C

U. 1 J
n o A—U.84

0.085 0.036 -1.45
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Wavelength Spectrum Energy Levels

A K
gA gf Log gf

108/sec

5313.89 Mo I 18480 37293 0.15 0.062 -1.20
5315.04 Mo 1 20350 — 39160 0.14 0.060 —1 .22

1 Q 8Q Mn, I 1 1 /1 8 <;J I 4o J
CA777jUZ / /

1 A A A7U.D /
A 1 0—U. 1 0

<'i'>A Al MO 1 Zoo J 7 /I ^/l 1 S4j4 I J U.jU A 7 1U.Z 1
A A7—U.D /

JjZ / .UO MO 1 z J J 1

D

177014ZZo 3 A 1 <U.77 A 1 <U. 1 J C\ 0 1—U.oj

5334.79 Mo I 23668 - 42408 0.18 0.076 -1.12
5337.20 Mo I 24466 — 43 1 97 0.22 0.096 -1.02

J J JZ. J J MO 1 1 1 / /
/I A/1 < 1 A AQU.D7 A 1 AU.jU A C 1—U. 77

c -J c /I oo MO 1
7 1 ^ 1 AZ J J 1 0 /I 7 1 S A4Z 1 oo A 8/1U.o4 A 1 AU. JD A A A—U.44

J J J J. J 1 MO 1
J 7 I 71JZ 1 Z J jU / y\j 7 QZ. 7 1 7

1 .Z A AQU.UV

5356.48 Mo I 32612 — 51276 6.2 2.7 0.43

5360.56 Mo I 26321 — 44970 13. 5.4 0.73

33d4.Zo Mo I

7 1 7 1 /I /I Q < 744yj /
7 AZ.O 1 .

1

A ACU.U3

J JO /. 1 1 Mo 1

7^171Z 0 7 Z 1

^ /I Q/l 744^4 /
A 7 /I
U. /4 A 1 7 A C A—U.7U

J J / lAO Mo 1
7 7 Q 7 AZZo /o /I 1 /1 0 /t4 1 4o4 A 7 0U.Zo A 1 7U. 1 Z A Q7—u. vz

5388.69 Mo I 31300 _ 49852 2.0 0.86 -0.07

5394.52 Mo 1 20930 — 39463 0.32 0.14 -0.86

J J 7 / .JO MO I
7 7 07/;ZZo / D A 1 1Q84 1 770 n 77u.z /

n 1

7

u. 1 z
A Q7U. 7Z

J4UU.4 / MO 1 Z\jyj 1
1 Q/l AlJ 74D J n 7/1U.Z4 u. 1 u A QO

U. 70

j4U J. / y MO I
7 71/17Z / 74Z /I <; 81

A

4jO JO U. 77 n /1

7

U.4Z A -3 0
U. i 0

5406.39 Mo I 22244 — 40736 0.23 0.099 -1.00

5417.38 Mo 1 22244 — 40699 0.28 0.12 -0.91

j4_D.o" MO I I D / 4o 1 ^ 1 AQ n ni 1 u.u 1

J

— 1 8/1—
1 .04

^ All ^ ^j4_ / . J J lilt r\ IMO I Zjodo /I 70884ZUoo n 1 7u. 1 z U.Uj I
— 1 7 Q

1 .Z7

j4 J 1 .U_ fill /-\ 1MO I
7nQ^ 1ZU7J I jyjjy n 077u.u / / U.Uj4 1 A 71.4/

5435.68 Mo I 20130 _ 38522 0.21 0.095 -1.02

5437.75 Mo I 16785 — 35169 0.095 0.042 -1.38

j4jU.j I

A/I TMo I
7 1 /; 1 0z 1 0 1 y 1 QQA 1 A 7 1U.Z3 A 1 AU. 1 u A QQU. 77

Mo I
7 "2 ^ 1Z3 J 1 0 /I 1 0 C A4 1 ojU A 1 A

U. J 4 A AA1U.UoJ 1 7 A— 1 .ZU

Mo 1
7 7 7/1/1ZZZ44 /I A C A A4U70D A 77u.ZZ A AQ7U.U7 /

1 A 1—
1 .U 1

5460.53 Mo 1 31300 49608 1.9 0.85 -0.07

5473.37 Mo I 20157 — 38423 0.048 0.021 -1.67
C /I O O ^7j4oo.D / Mo I

7 71/17Z / 74Z /I ^ C ^ A4j J JD A 1A A 1 AU. 1 D _n 7Q
C 4 QA Oj4yu.zo MO I ZU7J 1

1 Q 1 AO7 7 1 OU U. 1 J n nA7u.uo /
— 1 18

c 0-7 1 -7j47Z. I / MO I
7 1 <; 1 QZ 1 0 1 7 1Q87 17 70Z 1

n 1 1u. 1 1
n (\A 8U.U4o — 1 17

1 . JZ

5493.80 Mo I 31655 — 49852 2.0 0.91 -0.04

5496.94 Mo I 24096 — 42283 0.14 0.065 -1.19
c /I no AQj4Vo.47 MO I

7 1 A A CZ7DOO /I I 0 < A4 1 0jU n 7 ^u.z J n 1 1u. 1 1 u. 74
^ ^ A 1 ^ A Tiff /.\ IMO I

TAT CAZU3 jU 1 g C7

7

JOJZZ n 1 8u. 1

0

n n8/iU.Uo4 —1 n8
1 .UO

^ 1 07
J jU 1 .0 / Mo 1

7nQc 1zuyj 1
1 Q 1 77iy 1 ZZ u. 1 u n n/i AU.U4D —111

1 .77

5506.49 Mo 1 10768 28924 2.0 0.90 -0.05

551 1.49 Mo I 23668 - 41807 0.1

1

0.050 -1.30
C C 0 A A/f
J j_U.U4 fill n tMo I

7 1 /1 0 c
J J 4o J /I Q < Q A 1 7

1 . /
(\ 77u. / / u. 1 1

c0 A /I

J j>iU.64 Mo I

7 7 '7 7 "7

LI 1 L 1
/I C 0 1 A47070 A 70U. /o A 1A A ,\ CU.47

J jZo.jZ Mo I
7 A AOAz4Uy6 /17 1 OA4Z 1 OO A /I /IU.44 (\ 7nu.zu —n 7n

J jzo.V /
Tiff r-N TMo I

7 7 07 AZZO /o ^1 A0 A /I A 1 1U.7 1
n 1 /Iu. 1

4

—n 8 ^U. 0 J

5533.05 Mo I 10768 28837 1.3 0.59 -0.23

5539.41 Mo I 16692 34740 0.053 0.025 -1.61

5541.65 Mo I 25906 43946 0.23 0.1

1

-0.98

5543.12 Mo I 20948 38983 0.21 0.098 -1.01
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

5544.49 Mo I 27384 454 1

5

1.1 0.50 -0.30

5552.19 Mo I 21154 - 39160 0.045 0.021 -1.68

5556.28 Mo I 16748 T A 1 A f\34740 0.075 A A C0.035 1 A /'— \ .46

5556.72 Mo I 24096 /I T AO O42088 0.27 AIT
0. 1 3

A OA—o.vo
5564.05 Mo I 2 1 1 54 T A 1 139121 A AO A0.089 A A /I 10.041 1 1 A— 1.39

5568.62 Mo 1 22876 40829 0.30 0.14 -0.86

5569.48 Mo I 23534 - 41484 0.23 0.1

1

-0.97
C C ^ t\ AC5570.45 Mo I

1 A^ ^ O10768 287 1 5 o.5y A O "7
O.Z / —U.56

5575. 1

9

Mo 1 1 yy /o 3 / yoz A 1 A
U. 1 U A A/1 Q 1 "2 1— 1.3 1

c c n 1 COjjy 1 .5o
TV/I ^ TMo I Z4466 4Z34j U.zZ A 1 AU. 1 u A QC

5596.32 Mo I 23534 41398 0.085 0.040 -1.40

5598.47 Mo I 34810 — 52667 1.00 0.47 -0.33
C ^ A 1 AC5601 .05 Mo I 33^04 J 1 / j3 1 .6 V. /4 A 1 1—U. 1 3
C A'> n £i5602.76 Mo I zj4j6 43zVy A /CAU.6U A T 0 A < ?—U.55
5608.62 Mo I Ibbib A A A i4446 1

A /I "7
U.4 /

AT)U.ZZ —U.65

5609.23 Mo I 26189 44012 0.41 0.20 -0.71

5610.93 Mo I 24466 — 42283 1.1 0.51 -0.29

561 3.07 Mo I
A 1 C O20 1 58 37968 A A'7 C 0.036 —1.45

C /' 1 O AC56 1 8.45 Mo I 16641 0 /I /i 1 C34435 A A"^ A0.024 A A 1 10.0 1 1

t AC

561 8.77 Mo 1 22244 A /\A O "7

40037 A A C O0.058 0.027 1 C £— 1.56

5619.38 Mo I 27766 45556 0.64 0.30 -0.52

5632.47 Mo I 10966 - 28715 0.079 0.038 -1.42
C ^ A O /'

5634.86 Mo 1 16693 A A C34435 r\ Ay' A0.060 A A'^ O0.028 1 C C—1 .55
c /" c r\ 1 *>

5650. 1

3

Mo I 1 1 143
O O "7 ^7

28837 A A C O0.058 A A'l O0.028 1 C /I— 1 .56
C /' C \ O T565 1.87 Mo 1 301 60 47848 A z: A0.60 A "O A0.29 f\ C A—0.54

5664.34 Mo I 29842 47492 0.55 0.27 -0.57

5667.30 Mo I 27774 — 45415 0.36 0.17 -0.77

j6 /Z.O / Mo I 3M)4z -r o ^ ^ "7

.>z66 / 1 .z U.JO A T 1—U.Z J

^6 /3.63 Mo 1

1 no o 1zUzo 1 3 /yoz A A'7 CU.O /5 A Al ^0.U36 1 A A—
1 .44

56 /4.4 / Mo 1 ZU3 jO 3 /ybo A 1 O
0. 1 y A AOOu.uyz 1 A /I— 1 .04

5677.89 Mo I 16641 34248 0.048 0.023 -1.64

5682.89 Mo I 20930 - 38522 0.13 0.062 -1.21
C ZT O T /'A5687.64 Mo I 22244 T AO I3982 1

A A C C0.055 A A'T n0.027 1 C "7-1.57
C /' O A 1 y<5689. 1

4

Mo 1 1 1 1 43 O "7 1287 1

5

0. 1 1

f\ r\ c c0.055 -1 .26

5694.39 Mo 1 23668 41 224 0.082 0.040 1 A r\-1.40

5696.03 Mo I 30160 4771 1 0.67 0.33 -0.49

5698.27 Mo 1 29642 ... 47186 0.52 0.25 -0.60
5699.28 Mo I 21619 39160 0. 1

1

0.052 -1.28

5702. 1 1 Mo I 25997 43530 0. 1

8

0.090 1 r\c— 1 .05
C ^ f\C5705.72 Mo I 24823 A "y A c42345 0.94 A A /'

0.46 —0.34

571 1.80 Mo I 21619 _ 39122 0.1 1 0.052 -1.28

5722.74 Mo I 1 1454 - 28924 0.056 0.027 -1.56

5723. 1 1 Mo I

A ^ 1 1 / \47 1 1

0

A C 1

0.5 1

A C0.25 A z: A—0.60
5728.77 Mo I 25795 43246 0.34 AIT

0. 1

7

—0.78

Mo I

^ A 1 T A201 30 37579 A A'7 A0.079 0.03 V 1 At— 1 .41

5729.87 Mo I 235 1

6

A f\C\/' A40964 AIT
0. 1 2 0.057 1 o c—1 .25

5734.06 Mo I 12346 29781 0.0055 0.0027 -2.57

5739.66 Mo I 27342 44760 0.26 0.13 -0.89

5741.71 Mo I 31510 48922 0.99 0.49 -0.31

5747.67 Mo I 25906 43299 0.25 0.12 -0.91
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Wavelength Spectrum Energy Levels

A K

5751.40 Mo I 11454 28837
5769.75 Mo I 23517 — 40844
J / / I .Uj Mo I

1 QO'rn
1 yy /u

"3 'TO 0'3
3 /zy3

J / / 4. J J Mo I
1 1 o c o
1 1 O JO 0 0 1 1zy 1 /

1

J 1 /o. ly Mo 1 zjyy /
yl '3 0 QQ43zyy

5779.36 Mo I 20281 37579
5780.11 Mo I 23668 — 40964
C T O '3 T 'i Mo I 25456 A^n A'^4Z /4Z

D /yi.oj Mo I
\ -x A Z A
1 14j4 0 1 cZo / 1

J

CTOC '7'7 Tiff « «Mo 1
An A c\34/41) c 1 Qnr\

5 lyyu

5800.46 Mo I 20130 37366
5802.67 Mo I 20350 — 37579
5803.98 Mo I 25821 A'^ f\ A £L43046
5806.19 Mo I ZZZ44 39463
5806.69 Mo I 26759 43975

5808.23 Mo I 11454 28667
5809.03 Mo I 34435 - 51644
JO 1 3.00 Mo I

"3 O CO 13yjz 1
C T 1 T567 17

JO 1 J. /4 Mo I zyyoz An ^4 / 1 /Z
con Mo I

O '3 ^/C OZ3doo y1 AO /I A4Uo44

5825.20 Mo I 20130 37293
5835.59 Mo I 11143 — 28274
C O -J Q QQ Mo I

'^^1 A"^Z / 34Z 444ol
jo4o.oO Mo I Zo / 1

J

A C OAA
c o /I

Q

jo4y. / 3 Mo I
0 C? 1 cZo / 1

J

A COAC4joUj

5851.52 Mo I 28715 45800
5858.27 Mo I 11859 - 28924
5861.38 Tiff ^Mo I

A ^ A £1

5868.76 Hff « »Mo I 25707 A'^n A'^42 /42
5869.33 Tl ff A ¥Mo I Ill11 44760

5876.59 Mo I 20281 37293
5881.53 Mo I 20130 - 37128
5882.72 Mo I lllbb 44760
5888.33 Mo I

1 1 0 c n
1 1859 28837

joy 1.56 Mo I
0 0 0 T ^7Zoo3 /

A c or\£4joU6

5892.29 Mo I 25456 42422
5893.38 Mo I 28837 — 45800
com AH Mo I 1 ozzy J J loy

Aff A 1Mo I
0 A '3 '3 /:Zo33o /I "3 0 y14iZ4o

Mo I zoyz4 4joUU

5926.36 Mo I 28924 45793
5928.88 Mo I 28924 — 45786
5937.91 Hff ^ TMo I 23^06 42 /42

5968.48 Mo I 27774 A A C44525
5974.26 Mo I 27727 44461

5982.93 Mo I 26336 43046
5988.17 Mo I iiiei 44461
5989.47 Mo I 33904 50596
5991.35 Mo I 27774 44461
6025.49 Mo I 27384 43976

gA gf Log gf

108/sec

u. 1

0

n n7QU.U / y 1 1 n
1 . 1 u

U.U / J n ni7U.Uj /
1 A -3

1 .43

u.uz / U.U14 1 .00

0.0065 0.0032 -2.49

0.15 0.075 -1.13

n 1

9

u. 1 z u.uoz —1 7

1

1 .Z I

n n77U.U / /
n niQU.UJ 7 1 A 1— 1 .4

1

U. JU U. i J —0 87U.oZ

0.13 0.066 -1.18

2.6 1.3 0.12

n 07^U.U / J U.Ujo —1 Al— 1 .4Z

u. 1 uu U.UjU —1 10—
1 .3U

u. 1 z u.ujy — 1 71
1 .Z3

0.051 0.026 -1.59

0.30 0.15 -0.81

U.UUZ4 n f»r» 1 7u.uuiz 7 Q1z.y 1

u.oy U.'+J n 1/1U.34
1 Q
1 .y n 07u.y /

—0 01

0.45 0.23 -0.64
0.075 0.038 -1.42

U.UOJ n nilU.UJ J —1 AS
1 .40

U.UUj I u.uuzo —7 <Q

U.'fZ n 7 1u.z 1
—0 A7U.O /

0.61 0.32 -0.50

1.8 0.92 -0.04

1 c
1 .J n 7Q —0 1

0

u. 1 u
u. 1

4

rv 077U.U /

z

— 1 1 A— 1 . 1

4

U. jU 0 1 ^U. 1 J —0 8 1U.O I

0.17 0.089 -1.05

1.1 0.59 -0.23

U.U / J 0 01

Q

u.ujy —1 A 1— 1 .41
n 097u.uz /

0 0 1 /IU.U 1

4

1 Of.
1 .00

U.Z J 0 1

7

u. 1 z —0 Q7U. 7Z
0.21 0.11 -0.95

0.36 0.19 -0.73

u.zo 0 1 /Iu. 1
—0 8/1U.o4

1 c
1 .J 0 »oU.oU —0 00U.U7

U.UO't 0 01A — 1 471.4/

0.13 0.066 -1.18

0.31 0.16 -0.79

1 1 0 ASu.oo —0 1

7

u. 1 /

^ 7J.Z 7 7Z. /
0 /IIU.4J

n 77U.ZZ 0 1 7U. 1 Z —0 04U.74

0.18 0.097 -1.01

0.32 0.17 -0.76

n 7/1U.Z4 oilu. 1

J

—0 80u.oy

u.yu U.4o n 17U.3Z

1.0 0 QAU.o4 —0 08U.UO
n 77U.ZZ 0 1 7U. 1 Z —0 04U. 74

0.63 0.34 -0.47
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Wavelength Spectrum Energy Levels

A K

oUZ /./ / Mo I ZZo / O jy^oj
6030.66 Mo I 12346 — 28924
6047.83 Mo I 25707 — 42237
6054.81 Mo I 18229 - 34740
6079.58 Mo I 23516 — 39960

oUo 1 ./ / Mo I

6101.87 Mo I 18356 — 34740
6197.66 Mo I 32688 - 48819
6217.89 Mo I 18356 - 34435
6264.27 Mo I 33904 — 49864

OZOJ .oo MO 1
1 8480

6290.74 Mo I 18356 — 34248
6301.75 Mo I 24096 — 39961
6323.54 Mo I 30160 — 45969
6357.22 Mo I. 18229 — 33955

(i'lOQ 1 1 Mo I zooJO HZ.Z.OJ

6409.11 Mo I 18356 — 33955
6424.37 Mo I 20158 - 35719
6446.34 Mo I 25456 - 40964
6471.20 Mo I 23534 - 38983

04 / j.yy Mo I ZJ7UO A ^ IAS

6493.13 Mo I 30160 — 45556
6519.84 Mo I 30502 - 45836
6590.90 Mo I 26639 — 41807
6611.20 Mo I - 25707 — 40829

Mo I
1 m/islU/Oo 7 ^877ZJO /

Z

6624.57 Mo I 26759 — 41850
6637.16 Mo I 26336 — 41398
6650.38 Mo I 25456 - 40488
6659.68 Mo I 20158 — 35169

DO / o.o" Tin r\ T Z.JO 1 z, 40840

6687.87 Mo I 26450 — 41398
6690.47 Mo I 18356 — 33299
6691.08 Mo I 27342 — 42283
6728.04 Mo I 25707 — 40566

(LTil no Mo I lU/Oo Zj014
6746.08 Mo I 18480 — 33299
6746.27 Mo I 20350 — 35169
6753.97 Mo I 27384 — 42186
6763.50 Mo I 25707 — 40488

o / o4.yz Mo I
00007ZyyoZ 44 / oU

6787.98 Mo I 26284 — 41012
6788.94 Mo I 26759 — 41484
6799.88 Mo I 26759 — 41398
6802.62 Mo I 26336 — 41032

6812.03 Mo I 26336 41012
6825.63 Mo I 30113 44760
6828.87 Mo I 26759 41398
6838.88 Mo I mil 42345
6848.92 Mo I 26415 41012

gf Logef
108/sec

0.088 0.048 -1.32

0.36 0.20 -0.71

0.23 0.13 -0.90
0.028 0.015 -1.81

0.12 0.068 -1.17

0.12 0.067 -1.18

0.059 0.033 -1.48

0.69 0.40 -0.40

0.026 0.015 -1.81

0.86 0.51 -0.30

0.022 0.013 -1.88

0.019 0.01

1

-1.95

0.085 0.051 -1.30

0.41 0.24 -0.61

0.049 0.030 -1.53

0.21 0.13 -0.90

0.032 0.020 -1.71

0.20 0.12 -0.92

0.17 0.1

1

-0.97

0.099 0.062 -1.21

0.19 0.12 -0.92

0.32 0.20 -0.70

0.81 0.51 -0.29

0.075 0.049 -1.31

0.13 0.084 -1.08

0.029 0.019 -1.72
0.11 0.075 -1.13

0.050 0.033 -1.48

0.52 0.34 -0.46
0.029 0.019 -1.71

0.043 0.029 -1.54

0.067 0.045 -1.34

0.024 0.016 -1.79

0.065 0.044 -1.36

0.094 0.064 -1.20

0.016 0.011 -1.97

0.028 0.019 -1.72

0.12 0.080 -1.10

0.53 0.36 -0.44

0.13 0.091 -1.04

0.13 0.091 -1.04
0.092 0.064 -1.20
0.11 0.073 -1.14
0.14 0.095 -1.02

0.12 0.086 -1.07

0.12 0.086 -1.07

0.44 0.31 -0.51

0.24 0.17 -€.77

0.68 0.47 -0.32

0.19 0.13 -0.88
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Wavelength Spectrum Energy Levels gf Log gf

A K 108/sec

6886.28 Mo 1 27766 - 42283 0.36 0.25 -0.60
6892.36 Mo I 25456 - 39960 0. 14

A /"\AA0.099 -1.00
6898.01 Mo I 31300 - 45793 f\ AO0.48 0.34 -0.46
6898.98 Mo I 25997 - 40488 0.1 1 0.077 -1.11
6908.20 Mo I 1 1 143 - 25614 0.0020 0.0015 -2.84

6914.01 Mo 1 20281 - 28924 0.01 3
A AAA ">

0.0093 -2.03
693 1.40 Mo I 20350 - 34774 0.019 0.014 -1.87
6934.10 Mo I 1 1454 - 25872 0.0022 A AA 1 /'

0.0016 -2.80
6946.75 Mo I 27093 - 41484 0.072 0.052 -1.28
6947.39 Mo I 20350 - 34740 0.021 0.016 -1.81

6953.78 Mo I 26189 - 40566 0.083 0.060 -1.22
6960.64 Mo I 26336 - 40698 0. 1

2

0.084 -1.08
6961.48 Mo 1 25707 - 40068 0.072 0.053 -1.28
6978.71 Mo 1 26639 - 40964 0.19 0.14 -0.86
6980.37 Mo 1 27766 - 42088 0.13 0.094 -1.03

6984.67 Mo I 27774 - 42087 0. 1 1

A AT O
0.078 -1.11

6988.94 Mo I 20130 - 34435 0.049 0.036 -1 .44

6991.69 Mo 1 26189 - 40488 0.096 0.070 -1.15
6999.13 Mo I 26415 - 40699 0.13 0.096 -1.02
6999.88 Mo I 25707 - 39989 0.071 0.052 -1.28

7001.60 Mo I 19970 - 34284 0.028 A A'^ 1

0.02

1

1 /" o-1 .68

7016.44 Mo 1 26450 - 40698 0. 1

2

A AO y'

0.086 -1 .07

7025.32 Mo I 26336 - 40566 0.084 A A
0.062 -1.21

7037.98 Mo 1 26639 - 40844 0.30 0.23 -0.65
7045.29 Mo I 26639 - 40829 0.12 0.090 -1.04

7060.21 Mo I 1 1454 - 25614 0.0041 A AA T 1

0.003 1 -2.5

1

7063.34 Mo 1 20281 - 34435 0.030 A A*^0.022 -1.65
7081.22 Mo 1 20130 - 34248 0.029 A A-^ 10.02

1

1 /' T-1 .67

7102.65 Mo 1 27774 - 41850 0.16 0.12 -0.91

7109.87 Mo I 25614 - 39675 1.1 0.84 -0.08

7122.65 Mo 1 27363 - 41398 0. 1 3 0.096 —1 .02

7134.08 Mo 1 1 1858 - 25872 0.0056 A AA A T0.0043 -2.37

7240.46 Mo I 26759 - 40566 0. 1

0

A AO A0.080 1 1 A-1.10

7242.50 Mo I 25872 - 39675 1.6 1.2 0.09

7245.85 Mo I 20158 - 33950 0.078 0.062 -1.21

lldl.dl Mo I 1 1858 - 25614 0.0043 A AAT A0.0034 An—2.47

7281.53 Mo I 25906 - 39635 0.067 A ACT0.053 1 T—
i .27

7322.25 Mo I 26336 - 39989 0.087 A ATA0.070 -1.16

7333 j"l Mo 1 26189 - 39821 0.083 0.067 -1.17

7348.49 Mo I 20350 - 33955 0.027 0.022 -1.66

7360.38 Mo I 25707 - 39290 0.05 1
A A /I T0.042 1 'JO— 1.38

7361.65 Mo I 27384 - 40964 0.20 A 1 /'

0. 1

6

A O A—0.80

7391.36 Mo I 12346 - 25872 0.0082 0.006 / —Z. 1 /

7434.10 Mo I 25997 - 39445 0.097 0.081 -1.09

7447.34 Mo I 31533 - 44957 0.62 0.51 -0.29

7452.85 Mo I 25707 - 39122 AIT
0. 12 A Ann 1 AA

7475.43 Mo 1 27363 - 40736 (\ r\C\ A0.094 A ATA0.079 1 1 A— 1 . 1 U

7485.74 Mo I 26320 - 39675 1 .5 1.3 0. 10

7501.62 Mo I 25795 - 39122 A A C A0.050 A A /I '1

0.042 —1 .38

7504.47 Mo I 26639 - 39960 0.15 0.13 -0.89
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Wavelength Spectrum Energy Levels

A K

7571.53 Mo I 27363 40566
7572.64 Mo I 26759 39960
7579.58 Mo 1 27774 40964
7591.66 Mo I 20130 33299
7595.16 Mo I 25997 39160

7601.84 Mo I 27415 40566
7649.52 Mo 1 27774 40844
7653.26 Mo I 26759 39821
7656.76 Mo 1 31913 44970
7679.49 Mo I 20281 33299

7709.54 Mo 1 25456 38423
7720.77 Mo 1 20350 33299
7723.63 Mo I 27093 40037
7732.49 Mo 1 19970 — 32899
7752.34 Mo 1 27093 39989

7829.65 Mo I 20130 32899
7854.45 Mo I 27093 39821
7887.74 Mo I 27363 40037
7917.62 Mo I 27363 39989
7923.15 Mo I 20281 32899

7968.85 Mo I 27415 39960
7984.35 Mo I 26639 39160
7986.60 Mo I 25906 38423
8027.32 Mo I 20158 32612
8058.22 Mo I 45786 58193

8104.67 Mo I 39521 51856
8153.45 Mo I 25707 37968
8192.60 Mo 1 23516 35719
8245.06 Mo I 28715 40840
8328.44 Mo I 28836 40840

8351.15 Mo 1 25997 37968
8389.32 Mo 1 28924 40840
8483.39 Mo I 25795 37579

gA 1 ,C\tf ffT

108/sec

0.091 0.078 -1.11

0.13 0.11 -0.96
0.10 0.087 -1.06

U.U 1 z U.U 1 u z.uu
0.10 0.088 -1.05

0.15 0.13 -0.88
0.099 0.087 -1.06
0.062 0.054 -1.26

U.o J u. /
—Ci 1 1U. 1 J

0.024 0.021 -1.68

0.067 0.060 -1.22

0.050 0.044 -1.35

O.I I 0.095 -1.02
V\ (\ \ AU.U 1 U.U 1 J — 1 QO

1 .yyj

0.053 0.047 -1.32

0.029 0.026 -1.58

0.18 0.16 -0.78

0.095 0.089 -1.05

u.uo / u.uo J
1 on—
1 .zu

0.018 0.017 -1.77

0.1

1

0.10 -0.99

0.043 0.041 -1.39

0.12 0.12 -0.93

U.U 1 u U.UU70 Z.U 1

2.0 1.9 0.28

1.3 1.3 0.10
0.063 0.062 -1.21

0.017 0.017 -1.78

U. JO U. jO —A AA

0.63 0.65 -0.18

0.064 0.067 -1.17

0.72 0.76 -0.12

0.29 0.31 -0.50
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Wavelength Spectrum Energy Levels

A K

2015.11 Mo II 0 49609
2020.30 Mo II 0 — 49481
70^8 AA IVlU 11 u 40041
704^ 08AyjHJ . yo IvlU 11 nu 4886

1

7081 68 ivlW 11 0 48077

2089.52 Mo II 15199 — 63041
2092.50 Mo II 15331 — 63105
2093 1 1 Mn ITIVlW 11 1 5447 63207W^ z.w /

2100 84 Mn IIivl W 11 1 5478 6301

7

W 1 z.

7 1 04 79 Mn IIiVl W 11 1 5447 WZ. y J'-t

2108.02 Mo II 23248 — 70670
2269.69 Mo II

— 59492
7'?n4 7S Mn f

I

IViW 11 z, / wz. / 7101 1/ 1 W 1 1

9^0^^ Q7wo. -7 /
Mn 11
ivlW 11 1 S4771 ^H-Z. / J O / D 1

M n II
ivl u 11 1 Q7

2341.59 Mo II 15199 — 51%91
2355.42 Mo II 15699 — 58141

Mn IT
IVlU 11 1 5800 58141

718Q 70 Mn II
ivlU 11 7^85'? 65605
Mn IT
IViU 11 6547 5

2404.66 Mo II 24509 — 66082
2412.84 Mo II TIAAA — 63877
741 01 Mn II

ivlU 11 1 58901 J o ^w 57370
741 7 96Z.*-r 1 / . ^W Mn IIiVlW 11 1 6796i w / y\j 58141_J O 1 *T 1

241 9 011 ^.W 1 Mn IIIVJW 11 23934 65261W^ Z.W i

2420.18 Mo II 24138 — 65444
2424.00 Mo II 23833 — 65075
7435 96 Mn IIIViW 11 72864^ L. O Wt^ 63904
7440 28Z.'T'T'W. Z. O Mn ITIVlW 11 1 71 741 / 1 / 58141O 1 ^ 1

2461 81 Mn IIiVlW 11 24836 ftSAAA

2466.68 Mo II 22864 — 63392
2466.97 Mo II 16796 — 57320
7Af\ii 78 Mn II

IViw 11 64^76
7470 04 Mn II

ivl *J 11
7'^85'? 64'^76

7477 S7 Mn II
iViU 11 76041 66^01

2482.57 Mo II 23934 — 64203
2484.75 Mo II 23934 — 64168
74Q6 74 Mn II

ivlU 11 77444 67407
74Q8 78 Mn IT

IVlU 11 1 5601 55706
7S00 44 Mn IT

iViU 11 77444 6747 5

2502.84 Mo II 12900 — 52843
2511.80 Mo II \1A\1 — 52217
7S 1 5 08Z. J 1 ^ .WO Mn TiiViU 11 77980Z. Z. J' ow 67778WZ. / z,o

7577 14 Mn II
ivlU 11 74836 64305

7530 34Z. J J W. J*+ Mn IT
IVIU 11 74650 641 68W*+ 1 UO

Z, J _)Z,. J 1 Mn IT
IVlU 11 WZ. JT-Z.

2538.46 Mo II 13461 52843
2539.44 Mo II 24509 63877
2542.67 Mo II 12900 52217
2543.61 Mo II llAAA 61746

Los sf

108/sec

11- 0.68 -0.17
24. 1.5 0.17
13. 0.84 -0.08
13. 0.82 -0.09
4.2 0.27 -0.57

12. 0.77 -0.12
12. 0.77 -€.1

1

21.
1 A
1.4 0.14

16. 1.1 0.04
9.4 0.62 -0.21

10. 0.67 -0.17

15. 1.2 0.06

13. 1.0 0.00

8.3 0.66 -0.18

8.1 0.66 -0.18

14. 1.1 0.06
7.1 0.59 -0.23

5.1 0.43 -0.37

20. 1.8 0.24
29. 2.5 0.40

18. 1.6 0.19

9.8 0.85 -0.07

20. 1.7 0.23

15. 1.3 0.11

18. 1.5 0.19

21. 1.8 0.26

20. 1.8 0.25

20. 1.8 0.24

15. 1.3 0.12

15. 1.4 0.13

17. 1.5 0.19

12. 1.1 0.04

17. 1.6 0.20

12. 1.1 0.03

28. 2.6 0.41

23. 2.1 0.33

14. 1.3 0.13

8.2 0.77 -0.12

19. 1.8 0.26

14. 1.3 0.11

10. 0.96 —0.02

7.1 0.67 -0.17

22. 2.1 0.32

27. 2.6 0.41

18. 1.7 0.23

25. 2.4 0.38

71. 6.9 0.84

18. 1.7 0.23

50.
A t\
4.9 0.69

13. 1.3 0.12
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

2555.42 Mo II 23833 62954
2556.75 Mo II 23853 - 62954
2558.88 Mo II 24836 63904
2562.08 Mo II 27725 66744
2564.34 Mo II 25342 64326

2566.26 Mo II 12417 51373
2571.45 Mo II 26406 — 65282
2574.42 Mo II 12900 51732
2576.56 Mo II 24138 62937
2578.36 Mo II 26488 65261

2585.95 Mo II 23833 62492
2588.78 Mo II 23934 — 62551
2591.77 Mo II 23853 62425
2593.70 Mo II 12034 50577
2597.38 Mo II 23853 62342

2602.80 Mo II 11783 _ 50192
2605.08 Mo II 26739 - 65115
2605.93 Mo II

1 A A17344 55706
2619.34 Mo II 1 1783

A C\C\ A f\49949
2636.67 Mo II 12034

A C\C\ A C\49949

2638.76 Mo II 12417 50302
2644.35 Mo II 12900 — 50706
2646.49 Mo II 12417 50192
2653.35 Mo II 12900 50577
2660.58 Mo II 12034 49609

2671.83 Mo II 15427 52843
2672.84 Mo II 12900 — 50302
2673.27 Mo II 15447 52843
2681.36 Mo II 23833 61116
2683.23 Mo II 11783 49041

2684.14 Mo II 13461 50706
2687.99 Mo II 12417 — 49609
2692.61 Mo II 27725 64852
2695.22 Mo II 23833 60925
2696.83 Mo II 33601 70671

2699.41 Mo II 22444 59478
2701.42 Mo II 12034 - 49041
2701.87 Mo II 26041 63041
2704.93 Mo II 33045 70004
2710.19 Mo II 15330 52217

2711.49 Mo II 23833 60702
2712.35 Mo II 33146 - 70004
2713.51 Mo II 13461 — 50302
2717.35 Mo II 15428 — 52217
2726.97 Mo II 26069 — 62728

2729.68 Mo II 12417 49041
2730.20 Mo II 26488 63105
2732.88 Mo II 12900 49481
2736.96 Mo II 15691 52217
2737.88 Mo II 35406 71920

23. 2.2 0.35

14. 1.4 0.15

30. 2.9 0.46

26. 2.5 0.41

33. 3.3 0.51

5.3 0.53 -0.28

7.8 0.77 -0.11

6.8 0.67 -0.17

14. 1.4 0.16

16. 1.6 0.19

11. 1.1 0.06

23. 2.3 0.36
14. 1.4 0.15

30. 3.1 0.49
14. 1.4 0.15

28. 2.9 0.46

16. 1.6 0.20
9.2 0.94 —0.03

1.1 0.79 -0.10

36. 3.8 0.58

83. 8.6 0.94

74. 7.8 0.89
42. 4.4 0.64

58. 6.1 0.79

65. 6.9 0.84

9.6 1.0 0.01

84. 9.0 0.95

44. 4.7 0.67

33. 3.6 0.55

59. 6.4 0.80

110. 12. 1.08

58. 6.3 0.80
13. 1.4 0.15

19. 2.1 0.32

15. 1.6 0.21

18. 1.9 0.29
45. 4.9 0.69
12. 1.3 0.12

15. 1.6 0.21

6.4 0.70 -0.15

11. 1.2 0.08
22. 2.4 0.39
23. 2.5 0.40
46. 5.1 0.71

33. 3.7 0.57

13. 1.4 0.15
31. 3.4 0.53

34. 3.9 0.59
26. 2.9 0.46
38. 4.3 0.63
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Wavelength Spectrum Energy Levels
A K

gA
108/sec

gf Log gf

2738.60 Mo II 27627 64130 19. 2.2 0.33
2741.32 Mo 11 26739 — 63207 15. 1.7 0.24
Z. 1 ^ I .oz IVl O II Z'fjUy OVy 1 D zu. 7 7 U.34
— 1 ^D. U IVI O 11 1 J J J u J 1 / jZ A 14j. A Q4.y u.6y

IVI U 11 1 1 78^
1 1 / 0 J 48077^oUZZ /I Q4.7 n ^AU.JO —U.ZJ

2760.53 Mo II 26739 — 62954 1.1 0.88 -0.06
2763.62 Mo 11 15199 — 51373 32. 3.7 0.57
Z / D 7. /

O

M U II 77 1 1 4Z / 1 1 DJZU /
0/174. 1 1

I I

.

1 .Uj
'>77^ 78 tvl U 11 1 '^^^Q 1

1 J D 7 I
S 1 7^7J 1 / J z 74Z4. 7 8Z.o 0 /I ^U.4 J

Mn II
IVi U 11 1 jyjyy S 1 7^7J 1 / J)Z 7QZ 7. 1 4J.

4

0 ^1U.J J

2775.40 Mo II 13461 — 49481 183. 21. 1.33

2777.86 Mo 11 12034 — 48022 4.9 0.57 -0.24
'>78ri 04— / OU.V7M- IVlU H 1 7Q00

1 Z 7UU 488A 1^ooO 1
8 10 1 .

Q 47.4 A Q7U. 7 /

Ivl U II 1 D"H /
S7 84"?J Z OH J 7 1

/ 1 .
8 1O.J 0 07U. 7Z

'>7Q1 S4 IVl U I i ^00 1 0J UU 1
" D J o J 1

1 7
1 /

.

7 0Z.U 0 inU. jU

2807.76 Mo 11 12417 — 48022 31. 3.7 0.57
2812.58 Mo 11 23934 — 59478 9.2 1.1 0.04

1 4 A7_ o 1 '+.0 / MO 11
") 8877Zoo / / 04 J 7 J Q Q7. 7 1 7

I .z (\ n7U.U /

— o 1 O. 1 J A/I /~i IIMO 11 1 ^/l A 1
1 j4D I

/I 8QAO4o 7DU 1 AS
I (30. 7nzU. 1 in

1 . jU
18 17 4/1 MO 11 1 ^8QO

1 joy\J ^ 1 171 5 -}

D J .

1 QJ.

7

U.J 7

2822.03 Mo 11 1 1783 — 47208 3.1 0.37 -0.43
2827.74 Mo 11 27627 — 62980 32. 3.8 0.58
IR'i 1 44

IVl O II AO 1 DO"U 7 1 0
1 7. 7 1Z.J A 1 ^U.J J

IR^T 07 A/I 1^ II
IVl U II 748^ AZhojD AO 1 1 s

1 1

.

1 1
1 .J 0 1 7U. 1 Z

Ivl U II I ^»Q47
1 D"H /

S77 1 7J Z Z 1 /
1

1

1 J

.

1 .0 0 7 1U.Z 1

2835.33 Mo 11 15447 — 50706 11. 1.3 0.11

2842.15 Mo 11 12034 — 47208 10. 1.3 0.10
184^ 7"?

Ivl U 11 J J) o yJ 1 1
1 1

.

1 4
1 .4 0 1 4u. 1

4

''848 7^*-OHO .Z. M n II
IVl U 11 1 7 0001 z yyjyj ^ 1 yyy 1 18

1 j> 0. 1

7

1 /

.

1 71
1 .Z J

IvlU II Z / 1 1 H A7 1 S7DZ 1 J z 1 47
1 4Z. 1

7

1 74
1 .Z4

2856.00 Mo 11 27724 — 62728 19. 2.3 0.36
2863.20 Mo 11 24138 — 59053 7.9 0.97 -0.02

Z OD J . O 1 IVl o 11 Z D / J " A 1 A480 1 D4o 1 1Q
1 J 7. 1

7

1 71
1 .Z J

zoo J .DZ MO 11 1 ^ 1
1 joy 1

^0^77 ^ 7J.Z 0 A4U.04 —0 1 QU. 1 7

ZoDO.D" MO II 1 7'?/l4
1 / JH'f ^77 1 7jZZ 1 /

18JO. A 74. /
0 A7U.D /

2868.11 Mo 11 26069 — 60924 15. 1.8 0.26
2868.32 Mo 11 26604 — 61457 15. 1.8 0.27
9 87 1 < 1ZO / 1 .J 1 Mo 11 17/117

I Z4 I /
/1 77 174 / Z jZ 1 1

A

I 1 D. 1 A
I 4. 1 1

A

1 . 1

0

787') 88Zo / Z.OO Ivl 0 11
7 7 A7 8Z / OZo DZ4Z J 1/1j4. A 14. J 0 A1U.OJ

1870 OSZo /
A/I /—\ IIMO 11 "lOTQ 1jyjjy 1

A <; 1 1D J 1 1

J

077 /

.

1 7
1 Z. 1 08

1 .Uo

2888.15 Mo II 33146 — 67760 30. 3.7 0.57

2890.99 Mo 11 12034 — 46614 73. 9.2 0.96
78Q 1

'>8Zo" 1 .Zo IVl O 11 1 D / yO ^1171J 1 J / J 1

4

1 4. 1 8
1 .0 0 7AU.ZD

''8Q7 8 1— 07Z.0 i IvlO 11 1 7 1 74
1 / 1 / H ^1717J 1 / J Z 10 1 8J . 0 0 S8VJ. J 0

~>MA 4^ MO II 1 lAf^ 1
1 j'tO 1

/L7QQQ 77 7.0 0 Q8U. 70

7807Zo" / .OJ A/I IT
IVl O II 1 <;aq 1

1 JO" 1
^0 1 07JU 1 7Z 1

7

1 /

.

7 1Z. 1
0 11U.J J

2900.80 Mo II 29034 63498 30. 3.8 0.57

2903.07 Mo II 26488 60924 106. 13. 1.13

2907.12 Mo II 17344 51732 13. 1.6 0.21

2909.12 Mo II 1 1783 46148 30. 3.9 0.59
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Wavelength Spectrum Energy Levels

A K

291 1 .92 ViiKJ 11 1
'>900 47237

2913.81 Mo 11 28989 - 63298
2918.83 Mo 11 15699 — 49949
2923.39 Mo 11 12417 — 46614
2924.32 Mo 11 26041 — 60227

Mo II 3001 9 64 1 68

2930.06 Mo 11 28883 - 63002
2930.50 Mo II 12034 — 46148
2930.77 Mo 11 30019 — 64130
2934.30 Mo 11 1 1783 — 45853

Mn 1

1

49949
2938.30 Mo II 28989 - 63012
2940.10 Mo II 271 14 — 61 1 16

2941.22 Mo 11 302 1 3
— 64203

2944.82 Mo 11 35099 — 69047

2946 69 Mn IIIVl vj 11
30''

1 3 64 1 40
2947.28 Mo II 29034 - 62954
2955.84 Mo II 26406 — 60227
2956.06 Mo II 12034 — 45853
2956.90 Mo 11 35099 — 68909

2960 '>4 Mn II 1 346

1

47232
Mo 11 12417 - 46 1 48

2964.96 Mo 11 28877 — 62595
2965.27 Mo II 12900 — 46614
2971.91 Mo II 26041 — 59680

Mn 1

1

IVl U 11 1 MAI
2975.40 Mo 11 29699 — 63298
2992.84 Mo 11 17174 — 50577
2993.52 Mo 11 16796 — 50192
3004.46 Mo 11 26406 — 59680

'^n'>7 77 Mn IIIVl U 11 1 7 1 74
1 / 1 / 50 1

Q"*

3060.78 Mo 11 16947 - 49609
3065.04 Mo II 38054 — 70670
3077.66 Mo 11 35406 — 67889
3087.62 Mo 11 271 14 — 59492

309'' 07 Mn IIIVi <J II 1 569

1

3122.00 Mo 11 26740 - 58761
3138.72 Mo 11 26041 — 57892
3152.82 Mo 11 26488 — 58197
3155.64 Mo 11 29022 — 60702

Mn 1

1

IVl U 11 1 7^44
3172.74 Mo 11 15699 — 47208
3187.59 Mo II 23853 — 55216
3201.50 Mo II 16796 — 48022
3240.71 Mo II 17174 — 48022

3292.31 Mo II 25342 55706
3313.62 Mo II 28884 59053
3320.90 Mo II 251 12 55216
3346.40 Mo 11 25342 55216
3395.36 Mo 11 36289 65732

gA gf Logg
108/sec

75. 9.6 0.98

23. 2.9 0.47

14. 1.8 0.26

74. 9.5 0.98

49. 6.3 0.80

27. 3.5 0.55

20. 2.5 0.40

57. 7.4 0.87

24. 3.1 0.49

37. 4.7 0.67

7.7 0.99 -0.00

16. 2.1 0.33

36. 4.7 0.67

48. 6.2 0.80
74. 9.7 0.99

62. 8.

1

0.91

39. 5.1 0.71

35. 4.6 0.66

1 1. 1.4 0.16

35. 4.6 0.66

6.5 0.86 -0.07

13. 1.7 0.24
20. 2.6 0.41

12. 1.6 0.21

25. 3.4 0.53

35. 4.6 0.66
34. 4.5 0.65

13. 1.8 0.25

6.

1

0.82 -0.08

14. 1.9 0.29

12. 1.7 0.23

12. 1.7 0.23

134. 19. 1.28

44. 6.2 0.79

99. 14. 1.15

16. 2.4 0.37

101. 15. 1.17

37. 5.5 0.74

76. 1 1. 1.06

22. 3.3 0.52

10. 1.5 0.18

12. 1.8 0.24

32. 4.9 0.69

3.5 0.55 -0.26

5.7 0.90 -0.04

56. 9.

1

0.96

39. 6.5 0.81

54. 8.9 0.95

27. 0.66

67. 12. 1.06
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Wavelength Spectrum Energy Levels

A K

3446.08 Mo II 23833 - 52843
3635.14 Mo II 25342 - 52843
3684.22 Mo II 36741 - 63877
3688.31 Mo II 25112 - 52217
3692.64 Mo II 24659 - 51732

3941.48 Mo II 25342 - 50706

gA gf Log gf

108/sec

28. 5.0 0.70
6.5 1.3 0 1

1

21. 4.3 0.64
12. 2.5 0.39
32. 6.6 0.82

8.8 2.1 0.31
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Wavelength Spectrum Energy Levels

A K

3302.32 Na I 0 - 30273
3302.99 Na I 0 - 30267
5149.09 Na I 16956 - 36373
5153.64 Na I . 16973 - 36373
5682.66 Na I 16956 - 34549

5688.22 Na I 16973 - 34549
5889.95 Na I 0 - 16973
5895.92 Na I 0 - 16956
6154.23 Na I 16956 - 33201
6160.76 Na I 16973 - 33201

8183.27 Na I 16956 - 29173
8194.81 Na-i 16973 - 29173

gA gf Los ef

108/sec

0.65 0.1

1

-0.97

0.33 0.053 -1.27
0.19 0.075 -1.12

0.38 0.15 -0.82
0.88 0.42 -0.37

1.8 0.85 -0.07

1.8 0.95 -0.02

0.90 0.47 -0.33

0.28 0.16 -0.80
0.56 0.32 -0.50

4.4 4.4 0.64
8.7 8.8 0.94
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Wavelength Spectrum Energy Levels gA gf Log gf

A K lO^/sec

T^TA -it, Mh I
— 43187 1 Q 0 1 7 —n 7AU. / D

— *-rU— . O y Mh 1 433^0 5 0 0 45 —0 14U.

2466.73 Nb 1 2805 43333 2.4 0.22 -0.65
2469.08 Nb I 2154 — 42643 3.4 0.31 -0.51
? SOzl AS MH IIN U 1 ZoUJ> — 42719 7 0 U.O J —O 1 8U. 1 o

'>S">4 QQ
. ' — ^,yy MV-i IIN U 1 1 1 A'\1 1 M-

J

— 40735 I 0 0 OQA — 1
0">

' ^' O . Mh T 4UZ 1 U 2.5 0 74V7.ZH —0U. DZ
2565.41 Nb I 1587 40555 4.6 0.46 -0.34
2567.51 Nb I 1 143 — 40079 2.2 0.22 -0.66

Mh IIN U 1
— 48242 79 7 Qz . y 0 4A

^570 78 Mh I 1 587 — 40474 0 95 0 094 — I
0"?

1 ns Mh IIN kJ 1 1 ^' o / 4U4 / U 0 95 0 094 — 1 01

2572.10 Nb I 1 143 — 40010 0.21 -0.67

2576.60 Nb 1 2154 - 40953 1 ->

0.22 -0.66
''578 ''O Mh 1 1 587 — 40362 1 8 0 I 8 —0 74

''STX 74-— / O . / H- Mh I
— 40921 7 8 0 77 —0 1 1W. 1 1

"'583 1 1 IN U I o o —. /
/I '7O C4 /^_o 1 5 0 1 8V/. 1 o

2583.22 Nb I 2154 — 40854 1.7 o.n -0.77

2592.20 Nb I 2805 — 41371 12. 1.2 0.08
' 7 / . 1 H Mh 1IN U 1 1 587 — 40079 1 4 0 14 —0 8A

TAOl 84 Mh r 1 587 — 40010 1 0 0 1 0VJ. 1 \) -0 99W. y y

— OV7J . D 1
Mh IIn kJ 1 — 1 JH- 4Uj J J 0 7Q VJ. VJOVJ — 1 1 01 . 1 VJ

2608.84 Nb 1 2154 _ 40474 0.96 0.098 -1.01

2610.28 Nb I 1587 — 39886 2.1 0.22 -0.66
"•f^ n 38 Mh IIN VJ 1

">
1 54 — 40422 i— • 1 0 7 1\J. Z, 1

—0 67\J. \J 1

— u 1 u .Ho Mh IIN U I 1 54 — 40362 3 h 0 3AVJ. J U —0 44
^^^'> on Mh IIN U 1

88''7OO— /
/I z: Q c /I "> 4 0 75VJ. Z. J —0 AOVJ. UVJ

2623.51 Nb 1 1 143 — 39248 2.7 0.28 -0.55

2627.44 Nb I 2805 — 40854 4.1 0.42 -0.37
Mh IIN U 1 1 587 — 39620 ") Q 0 30VJ. J VJ —0 57VJ. J z

_ D J H. / 1
Mh IIN U 1

1 587 — 39530 0 89 0 093\j. VJ ;7_j — 1 03
Mh IIN U 1

7 1 54Z 1 J H A Anno4UUUV "> 4 0 75VJ. Z,_/ —0 60VJ. VJ V/

2647.50 Nb I 1 143 — 38903 6.3 0.66 -0.18

2649.52 Nb I 2154 — 39886 6.0 0.63 -0.20
Mh IIN U 1

88'>7 — 46510 5.5 0 58VJ. o -0 "'4

^ O J -> . _> o Mh IIn U I 7805 — 40482 -) 7 0 29VJ. ^ y -0.54

—O J H- . H-J Mh IIN U 1 1 o /
1 A 8J 7Z4o f. 9 0 73 -0. 14

2655.70 Nb I 8827 _ AM1\ 6.5 0.69 -0.16

2656.98 Nb I •9329 — 46954 12. 1.3 0.12

ZOJ / .D— Mh 1IN U 1
— 40422

<

4 0 49 -0 3 1

ZDD 1 . oD Mh tIN D I
7805zouj — 40362 1 1 0 1 7VJ. 1 z -0 9">

7AA8 Mh IIn u I
1 1 54Z 1 J H 3V6zU 0 3 1VJ. _7 i

-0 50\J. \J

2679.01 Nb I 1587 38903 1.8 0.19 -0.72

2682.13 Nb I 2154 — 39427 0.59 0.064 -1.20

Zoo / . 1 J Mh IIN U 1
7805Z oUJ

— 40009 0 3fSVJ. J u -0 45

Mh TIn u 1
^ 1 54Z I J H — 39248 "> 0 0 1 -0.67

7<;q^, OSZD 7D.V/J Mh 1IN U 1
7805 39886 1 0 0 1 1 -0.96

77 1 4 70Z / i H-. Z VJ Mh IIN U I 7805 39638 0 47 0.052 -1.28

2715.50 Nb I 2805 39620 0.63 0.070 -1.16

2715.69 Nb I 1 143 37955 0.39 0.044 -1.36
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Wavelength Spectrum Energy Levels

A K 10«/sec

gf Log gf

2716.10 Nb I 1587 38393
2720.02 Nb 1 5965 — 42719
Z / ZZ..J 1 IN D 1 1 1 4.1 J / 00 J

N D 1 Z 1 j4 1 88 </lJOO J4
Z / ZtJ.Uo 1\ D 1

11/11
1 1 4J 178 1 SJ / 0 1 J

2728.08 Nb I 1587 — 38232
2729.83 Nb I 2805 — 39427
•7-7/1 1 1 c
Z /4 1 . 1 J M D 1

8S')7ooZ /
A ^7 Q74jZ7 /

Z /40.7 1 In D I
11/11
1 1 4 J 17^17J / JJ /

Z /4o.O J N D I
1 ^87
1 JO /

"5 7QC C
J / 7J J

2755.29 Nb I 8827 — 45 1 1

0

2755.64 Nb I 1587 — 37865
Z / JO.D 1 Nb I Z 1 j4 1 0 "2 QlJOjVj
Z / OJ.JO In d I

T en <ZoUj 18 087J070Z
Z / 00. 1 0 INb 1

1 7 1m
1 Z 1 UZ AQI A"}4oZ4Z

2773.20 Nb I 2805 — 38854
2779.36 Nb I 1143 — 371 12

Z/oZ.JD M D I
Q17Qyj Ay /I C7 CO4jZjy

Z / 7? .oC) MV-\ I
In D I

1 ^87
1 J 0 /

"ill A AJ / j44
Z / yy.jKi MK I

IN D 1
7 I </lZ I j4 1 7 8AAJ / oOO

2800.32 Nb I 1587 — 37287
2802.07 Nb I 2154 — 37832
ZoUo.Uj MK I

IN D 1
1 ^87
i J 0 /

17 1 88J / 1 00
Zo 1 1 .Oj MK I

IN U 1 1 1 JZ J /1 7r>8 14 / Uo 1

ZoZ 1 .y A MK I
IN D I ZoUj 18717JOZjZ

2825.18 Nb I 2154 _ 37540
2826.48 Nb 1 2154 — 37524
Zo4U. 74 MK I

IN D I
7 1 ^/lZ 1 j4 171/1/1J / j44

Zo4Z.UZ MK 1M D I
<7 QCjZ Vo /I n/i 7 /I4U4 /4

Zo J 1 .4j MK IM D I 1 UZ JO /I ? 7 Q74jZV /

2851.98 Nb I 12102 — 47155
2854.17 Nb 1 2805 — 37832
Zo J /.zv MK IND I jVOJ A no < 14uyj J
9 fi <;q qaZo J MK 1

IN D I
7en^ZoUj inn 1J / / 0

1

TO/:/: /:
-7 MK I

IN D I 1 1 4j 1 An 1 AjoU 1

0

2874.57 Nb I 1 143 — 35920
2879.49 Nb 1 2805 — 37524
Zoo4.7 /

MK 1N D 1
1 7 <.r\i
1 ZjU J /1 7 1 ^ <4 / 1 J J

')88Q QnZoo MK 1
IN D 1

1^87
1 JO /

1 A 1 enJD 1 oU
Z 7Uj.D J MK I

IN D 1
1 <;87
1 JO /

1 An 1 AJDU I D

2938.07 Nb 1 2154 _ 36180
2955.45 Nb 1 10238 — 44063
Lyjy.y 1

MK I
IN D I Z 1 j4 1 c Q7 gJ J VZo

TO/:-? /:o MK I
In d I

/I QQC4yyo 1 0 7 1 A
J 0 / J U

TQ/: c /I 0Z 70 J .4o MK 1
IN D 1

A QQQ4770 1 0 7 1 nJO / 1

U

7 no 1 /: /IZVo 1 .o4 MK 1N D I

7 on <ZoUj j6j j4
2983.14 Nb I 1 143 34655
2987.29 Nb I 5298 38763
2988.69 Nb I 9439 42889
3005.14 Nb 1 1587 34854

l.I 0.12 -0.91

1.5 0.17 -0.78
n 1 eU.JO n n/i 1U.U4 J 1 17— 1 . J /

1 1

1 .

1

n 1

1

u. 1 J n 8QU. 0 7
n 7AU. / 0 n neU.Uo J 1 n7
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0.53 0.060 -1.22

0.60 0.067 -1.17
A 74. /

n ^1U.J J n 77
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n inU. jU n ^7—U. jZ

1 nj.U n 1 /IU. j4 n /1

7
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A 74. /

n ^ /I
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1 .6
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A 14. J n <nU. jU n in—U. jU

6.0 0.69 -0.16
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1 A 1 0
1 .0 n 7AU.Zo

n 7Au.zo n ninU.UjU 1 <;7
1 . jZ

n /I QU.47 n n^

8

U.UJ 0 1 7/1
1 .Z4

0.50 0.059 -1.23

0.29 0.035 -1.46
n /I QU.47 n n^eU.Ujo 17/1—

1 .Z4
8 10.

1

n QAU. 70 n n7u.uz
nilU.J J n n/i nU.U4U 1 A n— 1 .4U

1.0 0.12 -0.92

0.91 0.1 1 -0.96
1 A
1 .4 A 1 7

U. 1 /
n 70—U. /o

n 7

1

U. / J
A AO QU.UoV 1 AC—

I .Uj
1

1

1 J.
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1 .0 n 7nU.ZU

18. 77 0.34
1.00 o!l2 -0.91
t 7
1 . /

A 7 1U.Z 1
n /T 0—U.60

1 A
1 .4

A 1 7
U. 1 /

n 7 7—U. / /

n 1

A

U.JO A A/I AU.U44 1 1 c— 1 .3 J

0.82 0.10 -0.99

0.65 0.080 -1.09

I 4. 1 01.0 n 7 /IU.Z4
n 1

7

U, jZ n (\A nU.U4U 1 A n—
1 .4U

n 8 <U.o J n 1 1U. 1 1
n 07—U. V /

0.90 0.12 -0.93

3.0 0.39 -0.41
n 1 eU. 1 0 n n7 AU.UZ4 1 A7— 1 .oZ
n onU.oU n 1 1U. 1 1

A oe—U.Vo
1 A n 7 1U.Z 1

n /: 0—U.60

0.68 0.091 -1.04

0.26 0.034 -1.47
1 0
1 .0

n 7 /)U.Z4 n /I "3—U.6j
4.4 0.58 -0.23
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Wavelength Spectrum Energy Levels gA gf
A K 108/sec

Loggf

3020.67 Nb I 5298 38393 0.99 0.14 -0.87
3039.68 Nb I 5965 — 38854 1.1 0.16 -0.80

In u 1 D yyjD J 0 / 0 J 7Z.J W.J J U.'+o
^0^^ no IN D 1 D yyjJ ^87 1 0J 0 / 1 u 1 81 .0 07^W.ZJ U.oU
JUD 1.11 IN D 1 y J Ly 4 1 087H 1 "0 /

1 4
1 .'t 010W. 1 7 n 7

1

U. / 1

3061.24 Nb I 5298 — 37955 0.44 0.062 -1.21
3072.41 Nb I 4998 — 37537 0.49 0.070 -1.15

IN U 1 1 S871 J o /
^'1877J J 0 / z 0 78w.ZO 0 041 —1 ^01 . j7

"^111 4S.7111

J

IN U 1 1 S871 J o /
"^^7 1 7 0 f\\w.O 1 0 080 —1 051 . WJ

1] \f\ '^f\ IN U 1 1 07"? 81 V/Z J o HZ J 1 / 0 S 1U.J 1
—0 "^0
U.jU

3122.65 Nb I 2154 — 34169 0.31 0.045 -1.34
3133.08 Nb I 8827 — 40735 2.2 0.33 -0.48
^ 97 Mh I 1 1 A'K1 i '-rD "^"^Ol 1 0 7 SW.Z J 0 0^7W.WJ /

— 1 4^^
1 .M-

J

1 S 1 R7^ 1 _J 1 . o / Mh IIN U 1 7 1 S4Z 1 J H J J) 0 / z. 0 filW. D 1 0 00

1

W.U^ 1
—1 041 .wH

Nh I 1 1
4"?

W. 1 J 0 010w.w 1 y —1 711 . / 1

3186.54 Nb I 4998 — 36371 0.66 0.10 -0.99
3187.49 Nb I 2805 — 34169 0.95 0.15 -0.84
"^700

Z.WW. J J> Mh IIN U I 7 1 S4Z 1 JH '^^'^OOJ J jy\} 0 76 0 010W.WJ y —1 411 1

J 1 yj*Ly Mh IIN U 1 yJ z y 40470 7 1z. 1 0 1^W.J J —0 48

.jZ 1 I .Ly Mh TIN D 1 S7Q8 XfXl 1Joj /

1

0 87w. oZ 0 1 ^w. 1 J —0 00

3217.86 Nb I 1587 — 32654 0.21 0.032 -1.49

3246.78 Nb I 1 143 — 31934 0.11 0.017 -1.77
Mh FIn D I 1 1 "4J "X 1 008 0 4

1

U.wOH — 1 1

0

1 . 1

7

jZ J 1 .yjL Mh I
IN D 1

7 1 ^4Z 1 jZo7" 0 7Sw.Z J 0 040U.wtw —1 101 .J 7

jZOU. 1
Mh I
IN U 1

11 4"?
1 1 'fJ 1 808 0 1 0w. 1 7 0 0'?0U.UjU —1 57V .jZ

3264.59 Nb I 2805 — 33428 0.63 0.10 -1.00
3267.05 Nb I 8827 — 39427 1.6 0.26 -0.59

Mh IIN U 1 1 1
4"?

1 1 T-jj 1 708 0 74 0 0^9 —1 41
"^777 07 Mh IIN U 1 1 S871 J o / ^7 1 40D L. V '-r\J 0 55W. J J 0 089 —1 05
"Mil fsl Mh IIN U 1 1 S87

\- JO 1 0 A'K ft ft69

3285.66 Nb I 1587 — 32013 0.62 0.10 -1.00

3287.59 Nb I 1 143 — 31551 0.47 0.076 -1.12
^787 Q7 Mh IIN U 1 J / 1 1 41 .H 0 7"? —0 6^
^7Q^^ 01JZ,!70.U 1

Mh IIN U 1 780SZoUJ 1 71 .z n 1

Q

—0 79

1
Mh IIN U 1 7 1 S4Z 1 jH- ^74<i7jZHJZ 0 48 0 n7Qu.v/ / y

3304.83 Nb I 13146 — 43396 7.8 1.3 0.11

3308.05 Nb I 1587 — 31808 0.30 0.049 -1.31
"j-2

1 n 47J J 1 U.'t /
Mh IIN D i 780SzouJ "^004 0 47w.HZ 0 OA8 —1 1 71.1/

J J I 1 . j'f Mh I
IN U 1 1 7Q871 Z7oZ 4^ 1 7^ '^ 7J.Z 0 8^iu. 00 —0 07u.u /

1 7 ^^0J J 1 Z.DU Mh T
IN D 1

7 1 <i4Z 1 jZ J J J 1 71 .z 0 1 0w. 1 7 —0 7

1

w. / 1

3315.22 Nb I 8827 — 38982 3.9 0.63 -0.20

3318.98 Nb I 1587 — 31708 0.50 0.082 -1.09

J J 1 7.ZD Mh IIN U 1
780'^ZoUJ "^7074 0 4

1

w.H 1 w.wO /
—1 1 71.1/

'?'?7A A7 Mh IIN D 1 y JLy '?Q'?8 1 ^ 7J.Z 0 87w. 0 /
—0 0^;

J JO Mh I
IN D 1

8877ooz / J 00jt 1J . 1 0 S7w.JZ —0 70W.Z y

J J J Z. ID Mh IIN U 1 7 1 S4Z 1
"^7 1J Z 1 J D 0 1

1

W. J 1 0 05 1W. WJ 1 —1 79

3341.97 Nb I 1143 31057 2.6 0.43 -0.36

3343.71 Nb I 1587 31485 2.9 0.49 -0.31

3346.93 Nb I 4998 34868 0.76 0.13 -0.89

3349.06 Nb I 2154 32005 4.5 0.76 -0.12
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 1 O^/ser

11 AQ O ND I
1 1 <7 ^
1 1 J/J /I I 1 7 1— 413/1 1 Alo. 7 7z. /

n /1

1

U.43
1 1 <'> MD I

7 1 </1/ 1 j4 1 1 Q713 1 7 /3 f\ 1 1U. 1 1
n n 1 Qu.u 1

7

1 77
1 . / Z

3354.74 Nb I 2805 - 32605 1.1 0.18 -€.74

3357.04 Nb I 2154 - 31934 0.33 0.056 -1.25

33 jcS.4Z M D I ZoUj 17 ^713Z J /

3

^ 1J.

3

U.7U n n/1

•J 1/:/;
JN D I

Q17QyjZy — 1 Qn7

1

37UZ1 0.0 1 1
1 .

1

n n<U.Uj

J JO /.JO JN D I o /Uj 1 8 1 Q135373 1 A
1 .4 n 71U.Z3 n Ai

3369.83 Nb I 9043 - 38710 1.2 0.21 -0.69

3371.33 Nb I 2154 - 31808 0.43 0.074 -1.13
117') r»Q

IM D I ZoUj — 17/1<73Z4jZ n 7 1u.z 1
n ni <U.U3 J ^ A^

1 .4j

IN D I
8877oo/ /

1 B/l /I Q3 5447 < QJ.

7

1 n
1 .u n nnU.UU

lint: iA33 /0.34 MD I
17 1171/13/ A 1 7/1A41 /40 7 QZ.7 n /iQU.47 n 1

1

^J.3 1

3376.73 Nb I 11248 - 40854 2.8 0.47 -0.32

3380.05 Nb I 2805 - 32382 0.20 0.035 -1.46
1 ion /1

1

33oU.41 JN D I
11/11
1 143 in7 1

A

3U / Id n ^ 1U.J 1
n ne7U.U6 /

1 nA
1 .uo

lien33oU.oo JMD I
1 /I 8^8345d5 n 87U.5Z n 1 /IU. 1

4

n 8 ^—U.5 J
11C1 cn3383.oU Ind I

QA 1 1o4 1

1

— 3/7JJ 1 7
1 .Z n 7 1U.Z 1 —U.o5

3384.66 Nb I 12018 - 41555 3.4 0.58 -0.24
3387.75 Nb I 5298 - 34808 0.51 0.087 -1.06
1 ion f^i33 7U.03 JN D I

QA Q8 1 8Q873676Z 1 A1.0 n 7 8U.Z5 J J

1 1Q 1 11 MK I
IN D 1

17 1171/13/ — /I 1 A 1 <4 1 0 1 J I 7
1 . /

n inU.3U n ^1^J. j3
1100 1/1337/. 34 IN D 1

1 <87
1 JO / 3 1 Uj /

n 7/1U. /4 n 1

1

u. 1

3

n on

3395.93 Nb I 1587 - 31026 0.35 0.060 -1.22

3399.40 Nb I 2805 - 32214 0.34 0.059 -1.23

34UJ.4 1 IN D 1
Q/1 Q8yHyo ia8<;/i355j4 A <4. J n 77u. / /

n 1 1^J. 1

1

1A(\(^ 1 134UO. 1 3 MVi TIND I
QH/1

1

7U43 181Q1— 35373 7 7Z.Z n iQU.3 7 n A 1^J.4

1

i/ins ifi34Uo.3o JND I
7 I </!/ 1 j4 11/18*;3 145 J n A/iU.o4 nilU. 1 1 —U.7J

3409.91 Nb I 11044 - 40362 2.2 0.38 -0.42

3414.07 Nb I 2805 - 32088 0.26 0.045 -1.34
-5/1 1 C Q-T34 J J. 7 / ND I

Q/1 Q87470 1 87A138/03 1 /I3.4 n AnU.oU —U.ZZ

1AM341 / .OO IND I
87n^o / Uj 3 / 7J J 1 AA .4 n 7/1U.Z4 n A7—U.oZ

34Z3. /

0

JND I
7 8n<ZoUj 3ZUUj f\ ^ 1U.J 1

n nonu.uyu 1 n<— 1 .Uj

3425.85 Nb I 13012 - 42194 6.6 1.2 0.06
3427.45 Nb I 2805 - 31973 0.64 0.11 -0.95

34/0. / y MV-. ¥InD I
1 nQ7

1

1 U7/3 /inn7Q4UU/7 1 1
1 .

1

n 7nU.ZU n 7n—U. /U

1/1 7 0 H/l34/y.U4 JND I J 70J 1 c 1 7n
3 J IZU U.07 n 1

A

U. Id n on—U.oU
1/117 /17343/.4/ MK ¥

IN D 1
8/1 1 1o4 1 1

17^173 / j3 / U.J J n noeU.U75 1 n 1l.Ul

3433.09 Nb I 9329 - 38449 1.3 0.23 -0.64
3442.65 Nb I 8827 - 37866 0.97 0.17 -0.76
1/1/17 7Q344/. / y IND I

17 1 n71/1 u/ /1 1 1 /in41 14U 1 7
1 .z n 77U.ZZ —U.oo

344J.OO MK ¥
IN D I

171 ^8
1 /3 JO /I 1 17 1413/1 1 A3.0 n A/1U.o4 —U. 1 7

1/1 A ^/134jD. j4 MK ¥IND 1
Q17QyjZy 187 ^ 135Zj1 1 7l.Z n 77U.// n AA—U.oo

3457.79 Nb I 9043 - 37955 1.4 0.25 -0.61

3458.95 Nb I 5965 - 34868 0.47 0.085 -1.07
1/1 'nQ 1C\34j y.l\J MK ¥IND 1

Q/1 Q87470 18IQ135373 1 A1.0 n 78U.Zo —U.J J

1/1A7340/.OJ MK ¥
IN D I

7 1 </l/ I j4 1 1 n7 A3IUZ0 nilU. 1

1

n n 1 QU.U 1 7 1 77— 1 . 1

Z

lAf^l 8 13403.O 1
MK ¥IND I

1 in 1 7
1 3U 1

Z

/I 1 07/1— 4 1 0 /4 7 A/.o 1 /I
1 .4 nil

U. 1

3

1At^< SA340J.O0 MK ¥IND I 1 143 7 QQ07 n 7QU.Z7 n n^iU.Uj3 1 70— 1 .Zo

3467.47 Nb I 8705 - 37537 1.2 0.22 -0.65
3469.44 Nb I 9329 - 38144 2.0

. 0.36 -0.44
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Loggf

3471.19 Nb I 16919 - 45719 13. 2.4 0.39
3473.02 Nb 1 1 3 1 46 41 93 1 6.6 1.2 0.07
3475.58 Nb I 12982 I 41746 0.40 -0.40
3478.69 Nb I 5965 — 34704 1.7 0.31 -0.51

3481.05 Nb 1 4998 — 33717 0.23 0.042 -1.38

3485.93 Nb I 13515 - 42194 2.5 0.46 -0.34
3491.03 Nb I 1 143 29779 0.35 0.064 -1.19
3491.48 Nb I 1 143 29776 0.076 0.014 -1.86
3496.03 Nb I 12358 — 40953 2.7 0.49 -0.31

3497.81 Nb I 392 — 28973 0.24 0.044 -1.35

3498.63 Nb I 5298 - 33872 2.4 0.44 -0.36
3503.20 Nb 1 9329 37866 1 c

1 .5 0.27 -0.56
3505.81 Nb I 9439 I 37955 0.76 0.14 -0.85
3507.96 Nb I 154 — 28653 0.51 0.094 -1.03

351 1.19 Nb I 10238 — 38710 1.6 0.29 -0.54

3516.20 Nb I 9329 - 37761 0.72 0.13 -0.87

35 1 6.86 Nb I 9439 37865 1 .2 0.23 -0.64
3520.06 Nb 1 1587 29987 0.32 0.060 -1 .22

3525.23 Nb I 13012 — 41371 3.3 0.62 -0.20
3533.66 Nb 1 154 — 28445 0.1

1

0.020 -1.71

3534.12 Nb I 5965 - 34253 0.27 0.05 1 -1.30
3535.30 Nb I 0 28278 2.0 0.38 -0.43

3537.48 Nb I 392 28653 1.4 0.26 -0.58

3539.65 Nb 1 9043 — 37287 1.3 0.24 -0.62

3541.90 Nb I 13146 — 41371 4.0 0.76 -0.12

3542.56 Nb 1 2805 - 3 1 026 0.1 1 0.021 -1.69

3542.98 Nb 1 1 1 43 29360 0. 12 0.024 -1 .63

3544.02 Nb I 0 I 28208 0.49 0.093 -1.03

3544.65 Nb 1 5965 — 34169 1.3 0.25 -0.60

3548.13 Nb I 1587 — 29763 0.15 0.029 -1.54

3549.26 Nb I 13405 - 41572 2.1 0.40 -0.39

3550.45 Nb I 392 28549 0.33 0.062 — 1 .2 1

3554.52 Nb I 2154 30279 0.44 0.084 -1.08

3554.66 Nb I 154 — 28278 1.0 0.19 -0.72

3559.12 Nb I 4998 — 33087 0.20 0.037 -1.43

3563.50 Nb 1 154 - 28208 0.62 0.12 -0.93

3563.62 Nb 1 392 28445 0.66 0.13 —0.90

3568.72 Nb I 4998 3301

1

0.38 0.073 -1.13

3569.47 Nb I 2154 — 30162 0.32 0.060 -1.22

3575.13 Nb I 12018 39981 1.4 0.26 -0.58

3575.85 Nb I 695 - 28653 1.7 0.32 -0.49

3577.72 Nb ! 10238 38180 3.3 0.64 -0.20

3580.27 Nb 1 1050 28973 6.2 1.2 0.07

3582.36 Nb 1 5965 — 33872 0.41 0.079 -1.10

3584.97 Nb I 392 28278 0.51 0.098 -1.01

3589.11 Nb I 695 28549 0.82 0.16 -0.80

3589.36 Nb I 2805 30658 1.00 0.19 -0.72

3593.97 Nb 1 392 28208 0.50 0.097 -1.01

3597.26 Nb I 12288 40079 1.4 0.28 -0.56

3598.35 Nb I 0 27783 0.044 0.0086 -2.06
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Wavelength Spectrum Energy Levels gA gf Log gf

A K lU^/sec

3599.28 Nb I 1 3 146 - 40921 5.4 1.1 0.02

3599.63 Nb 1 1587 29360 0.2 1 0.040 -1.39

3602.56 Nb I 695 28445 0.54 0.10 -0.98

3604.08 Nb I 695 _ 28434 0.053 0.010 -1.98

3615.50 Nb I 12358 _ 40009 4.2 0.83 -0.08

3617.71 Nb 1 17476 - 45 1 1

0

1 1

.

2.

1

0.33

3618.44 Nb i 154 27783 0.045 0.0088 -2.06

3618.90 Nb I 4998 32623 0.32 0.063 -1.20

3621.03 Nb I 2154 _ 29763 0.31 0.061 -1.21

3625. 17 Nb I 10238 _ 37815 2.

1

0.42 -0.37

3625.71 Nb 1 1 2982 - 40555 4.6 0.92 -0.04

3630.62 Nb I 12102 39638 3.8 0.75 -0.12

3633.00 Nb 1 12692 40210 3.0 0.59 -0.23

3633.71 Nb I 154 27666 0.13 0.026 -1.59

3634.44 Nb I 8827 36334 1.0 0.20 -0.70

3635.32 Nb I 12503 - 40003 2.8 0.56 -0.25

3636.96 Nb I 12358 39846 2.7 0.53 -0.27

3637.54 Nb 1 12137 39620 2.5 0.50 -0.30

3638.79 Nb I 2805 30279 0.18 0.036 -1.44

3639.33 Nb I 13012 40482 6.5 1.3 0. 1 1

3640.64 Nb I 154 - 27614 0.13 0.026 -1.59

3643.34 Nb I 12982 40422 2.6 0.53 -0.28

3643.72 Nb I 15282 42719 5.1 1.0 0.00

3644.94 Nb I 9439 _ 36867 1.2 0.23 -0.63

3647.3 1 Nb I 1 3012 _ 40422 1.6 0.32 -0.50

3649.85 Nb I 392 - 27783 0.37 0.075 -1.13

3650.81 Nb I 1050 28434 0.27 0.054 -1.27

3655.98 Nb I 154 27499 0.083 0.017 -1.78

3657.1

1

Nb I 13146 40482 3.2 0.65 -0.19

3660.37 Nb I 2805 301 17 1.0 0.20 -0.69

3661.68 Nb I 10238 - 37540 0.71 0. 14 -0.85

3662.05 Nb 1 1 143 28442 0.091 0.018 -1.74

3664.70 Nb I 695 27975 0.79 0.16 -0.80

3666.53 Nb 1 1 1248 385 14 0.93 0.19 -0.73

3667.00 Nb I 12358 39620 1.

!

0.2 1 -0.67

3667.66 Nb I 10923 - 38180 0.85 0. 17 -0.77

3668.62 Nb 1 4998 32249 0.37 0.075 -1.12

3669.01 Nb 1 5298 32546 0.69 0.14 -0.85

3669.74 Nb 1 12288 39530 2.3 0.46 -0.34
3671.37 Nb I 12018 39248 0.77 0. 1 5 -0.8 1

3672.44 Nb 1 392 - 27614 0.043 0.0087 -2.06

3673.23 Nb I 13 146 40362 0.79 0. 16 -0.80
3674.78 Nb I 392 27597 0.21 0.044 -1.36
3676.31 Nb I 12692 39886 2.3 0.47 -0.33

3677.08 Nb I 1 1 044 38232 1.4 0.29 -0.53

^611 .1'^ Nb 1 9329 3651 1 1 .

1

0.22 -0.67

3678.72 Nb 1 15467 42643 1.5 0.30 -0.52

3686.56 Nb I 2154 29272 0. 10 0.02 1 -1.67
3687.44 Nb 1 12137 39248 0.58 0.12 -0.93

3688.70 Nb I 695 27797 0.091 0.019 -1.73
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Wavelength Spectrum Energy Levels gf Loggf
A Jv 108/sec

IN D 1 1 1 044 — 18144 1 3 0 76 —0 59

joyj.j 1 In D 1 40Q84"70 — 190^>^^ 0 41 0 083 —1 08

3694.67 Nb I 11525 - 38583 0 57 —0 78

3697.39 Nb I 5965 - 33004 0.43 0.088 -1.05
/ .O J NTH I — 97497Z / 4Z / 1.1 0.23 -0.65

^70^ 1J / UJ . 1 D In D 1 1 ^01 9 — 40008 3 1 0 64 —0 1 9
"^70^ Q1 IN U 1 1 "^Ol 9 — 40001 3 1 0 64 —0 1

9

3704.14 Nb I 11525 - 38514 2.4 0 48 —0 31

3707.80 Nb I 1587 - 28549 0.066 0.014 . -1.86
•2710 zl«\J / 1 U.'tJ IN U 1 1 0Q9 "i. — 178^/^ 0.92 0.19 -0.72

^71 1 "XA IN U 1 0 — 9^017 0 90 0 047 —1 37
2711 70J 1 1 1 . / 0 IN u 1

— 198Q0 0 1 6 0 033 — 1 48
3713.01 Nb I 1050 - 27975 9 7 0 57 —0 75

3713.82 Nb I 695 - 27614 0.15 0.030 -1.52

J / 1 D.Z 1 IN U 1 \)yj — 97<;Q7Z / J7 / 0.065 0.014 -1.87

^7 1 A QQ IN D 1
1 1 9481 1 Z.4o — 18144J 0 1 44 7 1 1 5 0 17

7717 C/l MV-i I
IN D 1

1 0Q9

1

— 1781^ 1 8 0 38 —0 43
3721.52 Nb I 12982 - 39846 1 f\ 0 33 —0 48

3,722.32 Nb I 13146 - 40003 2.4 0.50 -0.30

IN U 1 Q4Q8y^yo — 1^i114 0.60 0.12 -0.90

IN U 1 1 S4 1 7 0 36 —0 45

IN U 1 1 1 044 — 178^^^J / ODD 1 8 0 38 -0 42
3732.03 Nb I 11044 - 37832 1 3 0 27 —0 56

3733.32 Nb I 18332 - 45110 7.1 1.5 0.17

IN U 1 1 1 41 _ 9701

0

L 1 y vy 0.056 0.012 -1.93

IN L> 1 1 0918 joy 1 y 2 9 0 60\Jt \j\J -0 22V7> ^Z<
'i7'2Q on

IN U 1
— 11AllZ / 'tZ / 1 9 0 41 -0 39

3741.78 Nb I 0 - 26718 0 16 0 033 —1 48
3742.39 Nb I 0 - 26713 1.0 0.22 -0.67
'xiAA no MK IIN u 1

1 0Q9

1

— 17fi9'>J / DZ J 2.5 0.52 -0.28

J / 0. J J IN D 1 8897ooZ / 1 21 • Z. 0 26W. Z. VJ -0 59

J / jU.D J IN D 1
11/11 _ 777Q7 0 054 0 011 —1 94

3753.18 Nb I 695 - lll>'hl 0 1 8 0 037 —1 43

3755.28 Nb I 1587 - 28208 0.035 0.0074 -2.13
^7^^ 77

IN U 1 1 1 948 — 178A^;J / oOD 2.9 0.62 -0.21

J 1 jy.jj IN u 1 1Q9J yL — 9^^081 0 086 0 018 —1 74
-J7/;n (^A IN D 1

1 1 948 — 17819J / 0 jZ 0 53 0 1 1 -0 95

3761.13 Nb I 11044 - 37625 9 9 0 47 -0 32

3763.49 Nb I 154 - 26718 0.31 0.067 -1.17
'\l«A 1 7 IN U 1 1 '^4 — 9^7 1

1

ZD / 1 J 0.092 0.019 -1.71

J / 0J .Uo IN U 1
nu — 9/^^^9Z03jZ V/- Z. V/ 0 042 —1 38I.JO

J / 00. 1 J IN D 1 1Q9J yL — 9f.Q17 0 1 6 0 034\j- yjj *T —1 47

3769.15 Nb I 1143 - 27666 0 1

3

0 029 —1 54

3769.98 Nb I 12503 - 39021 2.6 0.55 -0.26
T770 7 1J / /V./l IN D J

119/18 — 177/^1 1.0 0.22 -0.66

177 1 8 <;Dili .0 J IN D 1
1Q9 — ZO07/ VJ. J D 0 071 —115

J / / J. 1 J IN D 1
1 1 0/1/I 17's/lO

1 3 0 79 —0 54

J / /4.44 IN D I
— 19/1^9 0 70w.zw 0 043yj. \J'~r^ —1 36

3775.45 Nb I 11044 - 37524 1 .7 0 36 —0 44
3776.60 Nb I 1143 - 27614 o!o3o 0.0063 -2.20
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Wavelength Spectrum Energy Levels

A K

3777.28 Nb I 2805 29272
^111.61 Nb I 15282 - 41746
3781.01 Nb I 392 — 26832
3783.84 Nb I 10923 — 37344
3786.22 Nb I 2805 — 29209

3787.06 Nb I 154 26552
3787.48 Nb I 2154 — 28549
3789.50 Nb I 2154 28535
3790.15 Nb I 1050 27427
3791.21 Nb I 105b 27420

3794.47 Nb I 12102 38449
Nb I 15282 - 41615

3796.59 Nb I 1587 27919
3796.85 Nb 1 13515 39846
3798.12 Nb I 392 26713

3800.94 Nb I 9329 35631
3801.30 Nb I 11044 - 37344
3802.92 Nb I 695 26983
3803.88 Nb I 1050 27332
3804.74 Nb I 1 1248 37524

3806.20 Nb I 10923 37188
3806.63 Nb I 14211 — 40474
3810.49 Nb I 1 1525 37761
381 1.03 Nb I 154 — 26386
3815.51 Nb I 695 — 26897

3816.34 Nb I 1587 27783
3819.15 Nb I 4998 - 31175
3821.19 Nb I 8705 — 34868
3824.88 Nb 1 695 26832
3827.01 Nb I 13515 39638

3830.00 Nb I 8705 34808
3833.26 Nb I 12503 - 38583
3835.18 Nb I 0 26067
3836.45 Nb I 9439 35497
3837.08 Nb I 14899 — 40953

3841.81 Nb I 13405 39427
3842.71 Nb I 9329 — 35345
3843.93 Nb I 5965 — 31973
3844.08 Nb I 11248 — 37254
3845.90 Nb I 392 — 26386

3853.38 Nb I 10923 36867
3854.70 Nb I 11044 - 36979
3855.15 Nb I 11044 — 36976
3855.45 Nb I 0 — 25930
3858.95 Nb I 154 — 26061

3860.86 Nb I 12358 38251
3862.93 Nb I 0 25880
3863.38 Nb I 5298 31175
3867.92 Nb I 1050 26897
3871.19 Nb I 9043 34868

Lost fff'-'"6

IQS/see

0.059 0.013 -1.90

2.4 0.51 -0.29

0.53 0.11 -0.94

1.6 0.35 -0.46

0.16 0.035 -1.46

0.99 0.21 -0.67

0.068 0.015 -1.84

0.067 0.015 -1.84

0.99 0.21 -0.67

2.5 0.55 -0.26

1.4 0.31 -0.51

4.2 0.92 -0.04

0.089 0.019 -L71
2.6 0.56 -0.25

1.6 0.35 -0.46

1.3 0.28 -0.55

3.2 0.70 -0.15

1.7 0.38 -0.42

0.48 0.10 -0.98

6.7 1.5 0.16

2.0 0.43 -0.36

1.7 0.37 -0.44

9.1 2.0 0.30

0.29 0.063 -1.20

0.34 0.073 -1.13

0.055 0.012 -1.92

0.45 0.098 -1.01

0.20 0.044 -1.35

0.42 0.092 -1.03

2.5 0.54 -0.27

0.20 0.044 -1.36
0.58 0.13 -0.89

0.17 0.039 -1.41

1.8 0.40 -0.40

2.3 0.50 -0.30

3.8 0.84 -0.08

0.93 0.21 -0.68

0.090 0.020 -1.70
0.80 0.18 -0.75

0.12 0.026 -1.58

1.1 0.25 -0.60
0.37 0.083 -1.08

0.74 0.17 -0.78

0.033 0.0073 -2.13

0.15 0.033 -1.49

0.53 0.12 -0.92

0.065 0.015 -1.84

0.74 0.17 -0.78

0.17 0.039 -1.41

0.41 0.092 -1.03
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Wavelength Spectrum Energy Levels

A K

3875.42 Nb 1 12018 37815
3875.76 Nb I 1 143 - 26937
3876.96 Nb 1 12358 38144
3877.56 Nb I 1050 26832
3878.82 Nb I 392 26166

3883.14 Nb I 695 26440
3885.44 Nb I 1 1525 - 37254
3885.68 Nb 1 1 1 248 36976
3886.07 Nb 1 154 25880
3889.80 Nb I 2154 27855

3891.30 Nb 1 695 26386
3893.73 Nb 1 392 - 26067
3894.03 Nb I 1 1044 36717
3894.70 Nb 1 392 2606

1

3895.90 Nb 1 9439 35 100

3898.56 Nb I 2154 27797
3899.25 Nb I 15282 - 40921
3904.18 Nb I 12018 37625
3906.91 Nb I 8827 34416
3908.59 Nb I 13405 38982

3908.97 Nb I 1 143 26718
3909.60 Nb I 13012 - 38583
391 3.01 Nb I 11318 36867
3914.70 Nb I 10923 36460
3919.00 Nb I 9329 34838

3919.16 Nb I 12-358 37866
3920.20 Nb I 13012 - 38514
3922.35 Nb 1 12137 37625
3924.49 Nb 1 12358 37832
3925.00 Nb 1 695 26166

3926.61 Nb I 2154 27614
3929.29 Nb 1 2154 - 27597
393 1.46 Nb I 9439 34868
3934.14 Nb I 10923 36334
3934.41 Nb 1 1 143 26552

3935.45 Nb 1 12137 37540
3936.45 Nb I 1587 - 26983
3937.44 Nb I 1050 26440
3937.96 Nb I 12137 37524
3941.27 Nb 1 . 695 26061

3943.67 Nb 1 1587 26937
3947.53 Nb 1 12018 - 37344
3949.33 Nb 1 9439 34753
3949.94 Nb 1 1 587 26897
3953.08 Nb 1 1 1044 36334

3955.68 Nb I 2154 27427
3959.36 Nb I 12982 38232
3960.98 Nb I 13012 38251
3964.66 Nb I 9439 34655
3965.69 Nb I 5965 31175

gf Log gf

108/sec

I). 4 /
A 1 rU. 1 1 —u.y /
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i\ ATIU.UZ J — \.jy
A /I "7
U.4 / —U.J J
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1 A
1 .4 A 1 1U. J 1

t\ C 1—U.J 1

6.5 1.5 0.18

0.41 0.095 -1.02

\).y 1
A T) A ^ ?—U.6j

Q 1

y. 1 L. 1

A "JOU.JZ

1 .4 AIT A /I 0—U.4o
0.96 0.22 -0.65

0.092 0.021 -1.67

A A< /] A A 1
")

U.U 1 _ 1 OA—
1 .vu

l\ 1 AA U.Ui J
1 C A—
1 .d4

A 1 1 A A/1 CU.U4o —
1 . J Z

0.32 0.073 -1.13

0.057 0.013 -1.88

1 1

1 . 1 U.z /
A C O—U.5o

0.039 A AMAAU.UU9U O AC—z.Uj
0.39 A AAAu.uyu 1 A A—

1 .U4

1.3 0.29 -0.53

0.090 0.021 -1.68

U.34 A AOAU.UoU \ AO

\.l A T QU.zo —U.J J

U.4 1

A AO C I AT— 1 .UZ

0.038 0.0089 -2.05
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U.Uo 1

A A 1 QU.U 1 V 1 7")—
1 . /z

1 .

1

U.i6
TV CQ—U.jV

0.55 A 1 1
U. 1 i A CQ—U.0 7

A O A U.U4 / —
1 . J J
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

3966.09 Nb I 12137 37344
3970.65 Nb I 2154 — 27332
3 y / 1 . o > Nb I

1 ^ A 1 Q -27100
J / loo

j>y / l.jl Nb I
1 7 1 C Q
1 ^ 3 J O J / J -1

4

3973.62 Nb I
1 /I 07 O
1 boly A 1 Qi;74 1 Vo /

3976.67 Nb I 15282 — 40422
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jy lo. / j N b 1

1 ^ C 7
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5yiy.il Nb I
1 7 /- Q7 "J 7 C I eJ / 0 1 J

3ysU.4o N b I
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1 UjU 7 A 1 AAZD 1 Ob
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1 1 ") /I s
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J 70f». 1 O IN D 1
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77100
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/I n 1 7 ^ ^4U 1 / .JO MK ¥Nb I

1 7 no 7 7 70 AAJ / ODD
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I T n I ")
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4u.£ /.yo MK IN D I [ 1 7 7 0 T 7J / 0 J Z
/inn ^1 MK ¥Nb 1

T cn?2oUj 7 7 c Q7Z / J V /

/I Ai 1 on4U33._U MK IN D I
11/11
1 1 4J 7 CQ7 Azjyju

4035.10 Nb I 13405 — 38180
4035.93 Nb I 15439 — 40210
4Uj 7. 1 U MK IN D I 1 1 J_ J 7 AT 7 AJOZ / D
/( AT Q c -} KTK fN D 1

1 -J n 1 T
1 J U 1 z 7 77A 1J / /O 1

4U4U.4 /
MK ¥N D I 1 1 j4 7 A Q Q7Z007 /

4042.57 Nb I 12137 — 36867
4043.16 Nb 1 15282 — 40009
4U44. 1 U MK ¥N D I 1 J 1 4o 7 7 OAAJ / ODD
A C\A A 7 14U44. / 1

XTK ¥N D I 1 J J 1 J
70777
J 0 Z J Z

AC\A Q 1 MK ¥N D I
1 1 1 /I A
1 J 1 4o 77077J / 0 J Z

4051.52 Nb I 9329 — 34004
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/I AC 7 T 74Uj 1 .1 I

tvTK ¥N D I
1 C /I 7 Q
1 j4jy A AA7 Q4UU /y

/(ACQ Q/l4UJO.V4 MK tNb I
1 ncn
1 UjU 7 c A onZjd8U

/(ACQ C 14UjV.j 1
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1 n I 7 A 7 /) 7 c 734 /jj

A(\(^(\ 1 14UdU.j I
^TK ¥Nb I

7 onezoUj 7 7/177Z /4Z /

4060.79 Nb I 154 24773
4061.26 Nb I 10238 34854
4061.54 Nb I 2805 27420
4064.81 Nb I 12692 37287

1. 2.7 0.43

0.050 0.012 -1.92
7 <;Z.J A AAU.OU —A 77
7 7Z.J A ^AU. j4 A 7 7—U.Z /

A Q4.7 1 7
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A ^ ^U.J J A 1 1U. 1 J —A 88U.OO
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A Q1U. 7 J A 77U.ZZ —A—U.O J
1 Q
1 .7 A /I ^U.4J —A 1U.J J
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8.7 2.1 0.32
A 1 ^U.J J A A8 <U.Uo J — 1 A7
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1 7
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A A 1U.4 1
—A 1 8U. J 0

A /1

1

U.4 J A 1 AU. i U ^J. 77

2.3 0.55 -0.26

0.81 0.20 -0.71
A QQU. 77 A 7/1U.Z4 —A A7U.OZ
A 8^.U. 00 A 7 1U.Z 1

—A A 8U.Oo
A A 1 ^U.U 1 J A AA1AU.UUJO —7 A A
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7 A U. ou —A 77U.ZZ
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—A 1AU. JU

7 AZ.O A A1U.O J —A 7AU.ZU
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A 8AU.oU A 7AU.ZU A 7AU. /U
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1 .7 A 7 QU.Z 7
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1 .J A 17U. JZ A /I QU.47
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A 7 CU.Z J (\ AA 1U.UO 1
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Loggf
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4067.16 Nb I 12137 - 36717 1.9 0.46 -0.33
4UOO.ZO Nb I iuyz3 35496 1
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 10'*/sec
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4246.30 Nb 1 8705 32249 0.40 0.1

1

-0.97

4248.66 Nb 1 154 - 23684 0.0082 0.0022 -2.65

4249.46 Nb I 0 23526 0.034 0.0093 -2.03

4252.97 Nb I 9498 — 33004 0.65 0. 1

8

-0.75

4253.70 Nb I 9043 32546 0.50 0.14 -0.87

4254.69 Nb I 841 1 3 1 908 0.36 0.099 -1.01

4255.44 Nb I 10923 - 34416 1.5 0.40 -0.40

4258.91 Nb 1 9329 32802 0.32 0.088 -1.05

4261.71 Nb 1 9043 32501 0.30 0.08

1

-1.09

4262.05 Nb I 1050 24507 0.28 0.076 -1.12

4266.02 Nb 1 8705 32140 1.3 0.36 -0.44

4268.67 Nb I 154 - 23574 0.024 0.0066 -2.18

4270.69 Nb I 9043 32452 0.98 0.27 -0.57

4272.97 Nb 1 10923 34319 0. 1 9 0.053 -1 .27

4273.36 Nb 1 12102 35496 0.23 0.064 -1.20

4274.69 Nb I 8827 32214 0.25 0.067 -1.17

4277.50 Nb I 154 - 23526 0.034 0.0094 -2.03

4279.50 Nb I 8705 — 32066 0.24 0.065 -1.19

4279.71 Nb I 12137 — 35496 0.3 1 0.085 -1.07

4280.60 Nb 1 5298 28653 0.19 0.053 -1.28

4286.22 Nb I 12692 36016 0.72 0.20 -0.70

4286.99 Nb I 695 - 24015 0.13 0.035 -1.45

4289.44 Nb I 5965 29272 0.27 0.074 -1.13

4291.19 Nb 1 841

1

3 1708 0.40 0. 1

1

—0.96

4292.04 Nb 1 392 23684 0.022 0.0061 -2.21

4292.48 Nb I 9043 32333 0.48 0.13 -0.88

4295.62 Nb I 12358 - 35631 0.89 0.25 -0.61

4299.60 Nb I 5298 — 28549 0.66 0.18 -0.74

4300.99 Nb 1 5965 — 29209 0.79 0.22 -0.66

4303.88 Nb I 8705 31934 0.086 0.024 -1.62

4306.28 Nb I 9439 32654 0.28 0.078 -1.11

4308.12 Nb I 9043 - 32249 0.12 0.035 -1.46

4308.69 Nb I 8705 — 31908 0.23 0.063 -1.20

4309.56 Nb I 12982 — 36180 1 .

1

0.32 —0.50

43 1 1.27 Nb I 13 146 36334 4.0 1.1 0.04

431 1.70 Nb I 1587 24773 0.027 0.0074 -2.13

4312.45 Nb I 392 - 23574 0.032 0.0090 -2.04

4313.88 Nb I 16829 — 40003 1.1 0.31 -0.51

4316.48 Nb I 12018 — 35179 0.29 0.080 -1.10

4318.01 Nb I 10238 33390 0.17 0.048 -1.32

4323.47 Nb I 9329 32452 0.099 0.028 -1.55

4326.33 Nb I 9498 - 32605 1.2 0.35 -0.46

4327.38 Nb I 8705 — 3 1808 0.33 0.093 -1.03

4328.43 Nb I 9043 — 32140 0.30 0.085 — 1 .07

4329.73 Nb I 154 — 23244 0.020 0.0056 -2.25

4331.37 Nb I 4998 28079 0.39 0.1 I -0.96

4337.56 Nb 1 9498 32546 0.10 0.029 -1.54

4338.70 Nb I 12137 35179 0.22 0.061 -1.22

4342.82 Nb I 12137 35157 1.0 0.28 -0.55
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A K

4345.32 Nb I 0 23007
4346.12 Nb I 8705 — 31708
4347.31 Nb I 13515 1 C 1 1365 1

1

4348.65 Nb I byJ O 0 ^ O /I

4349.03 Nb I 1 15 JO
'2 CI A C

4350.30 Nb I 8827 31808
4351.57 Nb I 8827 — 31801
4353.27 Nb I 1050 24015
4354.19 Nb I

t t r\ A A
1 1044 O A r\A A34004

4356.85 Nb I 12982 35928

4359.85 Nb I 9043 _ 31973
4361.65 Nb I 4998 - 27919
4368.43 Nb I 9329 32214
4369.62 Nb I

^ etc695 23574
4370.36 Nb I 2805 25680

4374.78 Nb I 391 23244
4375.25 Nb I 10238 — 33087
4377.96 Nb I

1 A 1 O12018 -J AO C A34854
4379.52 Nb I 32156
4381.13 Nb I 13j 1

J

35334

4382.49 Nb I 12288 35100
4382.84 Nb I 1587 — 24397
A ^ O A O /'

4384.86 Nb I 12358 35 157
4387.74 Nb I 4998 27783
4388.36 Nb I

no-5298 oATA28079

4392.69 Nb I 9329 32088
4397.04 Nb I 12102 — 34838
A A r\r\ o c4400.35 Nb I 16919 39638
A A f\r\ o o4400.83 Nb I 12137

'y A O C A34854
A f\/' C C4406.55 Nb I 5965 28653

4410.21 Nb I 4998 27666
4411.52 Nb I 10238 - 32899
4412. 18 Nb I 8827 -J t AO C

3 1485
4414. oo Nb I

an A

1

9043 O 1 £ o o
3 1688

A A ^ £: A \4416.41 Nb I
1 on 1 o1201 o "J A ^ C C346j J

4419.44 Nb I 5298 27919
4419.83 Nb I 2154 — 24773
A f\ AC4420.45 Nb I

^ t C A2154 24770
A A'^f\ HA4420.64 Nb I 392 ^ T AAT23007

Nb I 16829 59All

4426.68 Nb I 5965 28549
4429.44 Nb I 5965 - 28535
A A ^ ^ f\f\4437.90 Nb I 17476 40003
A A A f\ A4440.43 Nb I 12982 35496
A A A -t O i

4441.81 Nb I 9498 32005

4445.85 Nb I 1050 23537
4446.17 Nb I 13146 35631
4447.18 Nb I 5965 28445
4456.80 Nb I 1143 23574
4457.42 Nb I 1587 24015

gA gf Log gf

108/sec

U.UZ3 u.uuoo Z. 1 o
nilU. 1

1

n ni 1U.U3 1
1 C 1
1 .J 1

U.4/ U. 1 z _n Qi

0.039 0.011 -1.95

0.83 0.24 -0.63

U. 1

1

n nioU.U3Z — 1 .JU
U.o3 n o/iU.Z4 —n ^1U.DJ
n n 1 QU.Ul 7 n nn<i —9 0 8—Z.Zo
0.16 0.044 -1.36

0.27 0.076 -1.12

U.ZU n n'>8 —1 ')i1.Z3

U.U33 n nnoi —7 niZ.Uj
r> AOU.07 u.zu u. / u
0.0068 0.0020 -2.71

0.030 0.0085 -2.07

n n 1 nnU.U 1 uu n nnoQ —1 S4—L.J^
n 1

T

U. 1 z U.U3 J —1 /lA

U.73 u.z / U.J /

0.22 0.062 -1.21

0.40 0.12 -0.94

U. 1 O n n<; 1U.Uj 1
_1 7Q

u.uujj —Z.40
U. jU n 1 <; —n 8/1U.o4

0.063 0.018 -1.74
0.13 0.037 -1.43

U.JZ U. i J —C\ 81U.o J

U.4D nilU. 1

3

n 87U.o /

A on n if^u.zo n ^8^J.JO
0.40 0.12 -0.94

0.041 0.012 -1.93

U.3U U.Uo / — 1 .uo
n 18 n 1 1 U.7J
n AA/iU.U04 n ni Q 1 711. /3

0.082 0.024 -1.62

0.16 0.046 -1.34

u. 1 y U.UJ J — 1 .zo
n n')i U.UUOo . 7 1 7Z. 1 /

n n')i U.UUOo 7 1 7Z. 1 /

0.024 0.0069 -2.16

0.73 0.21 -0.67

nilU. 1 1
n nilU.U33 1/18

1 .4o
nilU. 1 1

n nilu.uJ i — 1 A 8

n "70
u. /z n T

1

u.z 1
n A7^.0 /

0.16 0.048 -1.32

0.18 0.053 -1.27

n n 1

T

0.01 /
n nn/i qU.UU4i' 7 11—Z.3 1

n t^nO.o /
n onU.ZU n 7n—U. /O

n nU.33 n noe 1 n 1
1 .Ul

n n/io n m 0U.Ul z 1 on—1 .y\)

0.047 0.014 ^1.85
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Wavelength Spectrum Energy Levels gA gf Loggf
A 108/sec

4458O . 1 Mb T — ^5879 0.53 0.16 -0.80
Mb IIn U 1 D J y L.O 0.82 0.24 -0.61

4464.15 Nb I 2805 - 25200 0.040 0.012 -1.92
4465.92 Nb I 10238 - 32623 0.090 0.027 -1.57

Nb I 1 1 4^ — 73576 0.0069 0.0021 -2.68

4469 ^9 ViVJ 1 5998 0.044 0.013 -1.88
4469 71 Nb I 1 2988 — 34655 0.89 0.27 -0.57

4471.29 Nb I 9329 - 31688 0.39 0.12 -0.94

4472.53 Nb I 2154 - 24507 0.051 0.015 -1.81
4481 44 Nb I 10238 0.11 0.032 -1.50

4404 57 Nb TIN U 1
— 78708 0.052 0.016 -1.80

4497 9 5 Nb TIN 1 8877 — ^ 1 057 0.047 0.014 -1.85

4499.80 Nb I 12102 - 34319 0.47 0.14 -0.85

4503.04 Nb I 5298 - 27499 0.14 0.042 -1.38
4^0"^ 49 Nb TIN U 1 1 J? 1 H-U — 15^45 0.20 0.059 -1.23

4508 41 Nb IIN U 1 1 7987 — ^5 1 57 0.37 0.1

1

-0.95
4S 1 1 OQ Nb IIN U 1 1 747^^ J yyjD o 2.1 0.64 -0.19

4512.13 Nb I 9329 - 31485 0.053 0.016 -1.79

4523.41 Nb I 1143 - 23244 0.14 0.044 -1.36
4S94 19 Mb IIN U 1 1 5871 ^ o /

— 7'?^>84 0.023 0.0072 -2.14

4S7Q 49 Nb IIn U 1 1 1 1 81 1 J i o J J J yyj 0.1

1

0.035 -1.46
4S49 80 Nb 7IN U 1 Q — 79007 0.0073 0.0023 -2.64

4546.82 Nb I 1587 - I'iSlA 0.14 0.044 -1.35

4547.85 Nb I 9043 - 31026 0.058 0.018 -1.74
4SS'? 84 Mb IIN kj 1 5965 _ 7791

9

0.088 0.027 -1.57

4SS^^ 84 Mb rIN kJ 1 4998 — 76937 0.030 0.0092 -2.04
Nb IIN 1^ 1 12102 — 34004 2.1 0.64 -0.19

4570.95 Nb I 12982 - 34854 0.17 0.054 -1.27

4573.08 Nb I 2154 - 24015 0.24 0.076 -1.12
4574 Mb IIN U 1 1 1 044 — 37899 0.080 0.025 -1.60

4574 84 Mb TIN U 1 1 S4 — 77007 0.015 0.0046 -2.33
4575 "^7 Nb IIN U 1 1 C\7'\R1 VZ, D O — 37088 0.13 0.040 -1.40

4581.62 Nb I 12503 - 34323 3.0 0.94 -0.03

4582.29 Nb I 5965 - 27783 0.075 0.024 -1.62
450Q 48 Mb IIN U 1

— 31175 0.062 0.020 -1.71

4^00 9 1 Mb IIn u 1
1750"^ — 34735D HZ, J J 0.58 0.19 -0.73

Mb TIN U 1 40Q8Hyyo — ifn 1

8

ZU / 1 o 0.014 0.0045 -2.35

4606.77 Nb I 2805 - 24507 0.45 0.14 -0.84

4608.58 Nb I 13146 - 34838 0.17 0.055 -1.26

HO I yj.oy Mb IIN D 1 1 yjy — 39^>05J ZOUJ 0.074 0.024 -1.63

AC. 17 19 Mb IIN U 1 1 1 748 — T,7Q7AJ y ^'-T 0.12 0.039 -1.41

to 1 D. 1 /
Mb TIN L) 1 1 587 0.047 0.015 -1.82

4630.11 Nb I 11525 - 33116 1.5 0.47 -0.33

4638.10 Nb I 11248 - 32802 0.20 0.063 -1.20
Mb 1IN U 1 7 1 54 — 93684 0.0060 0.0019 -2.71

Af^A'i. ^i8 Mb IIN U 1 1 1 044 — 39573J Z._J / J 0.18 0.060 -1.22

^D'fO. "J Mb IIN L) 1 1.1 0.37 -0.43

4^^48 QS Mb IIN I
- 22647 0.076 0.025 -1.61

4658.18 Nb I 5965 - 27427 0.022 0.0070 -2.15

4663.83 Nb I 1587 - 23023 0.085 0.028 -1.56
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A K

At^f^K 11400J. J J InD I 1 ZZoo 117 17DD III

4666.24 Nb I 11248 — 32672
4667.22 Nb I 2154 — 23574
4669.87 Nb I 11044 — 32452
4672.09 Nb I 2805 — 24203

A£ini4o /3. Nb I
1 Q/l 0 7jy4z /

4675.37 Nb I 2154 — 23537
4678.48 Nb I 8411 — 29779
4682.66 Nb I 16672 — 38021
4685.14 Nb I 11044 — 32382

4074. J 1 JN D I
1 /CQO 1
1 070 1

1 8777JOZ / /

4695.47 Nb I 10923 — 32214
4697.47 Nb I 8705 — 29987
4708.29 Nb I 10923 — 32156
4713.05 Nb I 8411 — 29623

4 / 1 J.jU MK TJND I ZoUj 7/ini ^Z4U 1 J

4715.83 Nb I 16672 — 37871
4723.80 Nb I 17937 - 39101
4727.33 Nb I 11525 — 32672
4730.31 Nb I 11248 — 32382

Mil AQ4/ j3.4o In D I jyz 7 1 < 1 7Z 1 J IZ

4733.89 Nb I 9043 — 30162
4735.33 Nb I 11044 — 32156
4736.49 Nb I 17476 - 38583
4740.61 Nb I 5298 - 26386

Al A1 QA4 /43.o4 Nb I o /Uj 7Q77Qzy 1 ly

4744.62 Nb I 12358 — 33428
4749.70 Nb I 11525 — 32573
4751.42 Nb I 16981 — 38021
4755.32 Nb I 13146 — 34169

4 / DD.O 1 Nb I
I HC\A
I I jU4 107773oZ / /

4771.85 Nb I 9329 — 30279
4773.25 Nb I 9043 — 29987
4777.62 Nb I 12503 - 33428
4785.70 Nb I 12982 - 33872

Acm A ^4oUZ.4j Mb I
7 1 < 1 7

4807.06 Nb I 12102 — 32899
4809.37 Nb I 12137 — 32924
4810.60 Nb I 9498 — 30279
4816.38 Nb I 11248 — 32005

/lOQ 1(\
IN b I

1 nctin
I Iy5 1

1 C^l 0

4833.37 Nb I 154 20838
4837.62 Nb I 18435 — 39101
4837.99 Nb I 9498 — 30162
4842.15 Nb I 12358 — 33004

4845.17 Nb I 12503 33136
4848.37 Nb I 9498 30117
4868.99 Nb I 18876 39409
4890.75 Nb 1 11044 31485
4892.50 Nb I 12018 32452

gA gf Log gf

108/sec

0.10 0.033 -1.48

0.99 0.32 -0.49

0.053 0.017 -1.76
0.090 0.029 -1.53

0.15 0.050 -1.30

0.64 0.21 -0.68

0.12 0.038 -1.42

0.14 0.044 -1.35
0 35 0 1

1

-0 94
0.85 0.28 -0.56

0.93 0.31 -0.51

0.17 0.056 -1.25

0.13 0.042
,

-1.38

0 66 0.22 -0 66
0.041 0.014 -1.87

0.037 0.012 -1.91

0.83 0.28 -0.56

0.95 0.32 -0.50

0.15 0.052 -1.29

0.18 0.060 -1.22

0.0099 0.0033 -2.48

0.15 0.051 -1.29

0.13 0.045 -1.35

1.0 0.34 -0.46
0.033 0.011 -1.96

0.086 0.029 -1.54
0.29 0.097 -1.01

0.64 0.22 -0.66
0 88 0.30 -0.53

0.12 0.040 -1.40

0.95 0.32 -0.49

0.050 0.017 -1.77

0.11 0.037 -1.43

0.077 0.026 -1.58
0.11 0.038 -1.42

0.0034 0.0012 -2.93

0.13 0.043 -1.36
0.17 0.058 -1.23

0.12 0.042 -1.38

0.26 0.091 -1.04

0.85 0.30 -0.53

0.0070 0.0025 -2.61

0.48 0.17 -0.77
0.039 0.014 -1 86
0.17 0.061 -1.21

0.18 0.063 -1.20
0.15 0.054 -1.27

1.6 0.57 -0.25

0.20 0.072 -1.14

0.15 0.054 -1.27
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A K
A OOC CO Mb I

C Q/i Cjyoj — 26386
4yUU. ly nd I

10 1 AOIZ lUZ n cA 1JZju 1

4904.53 Nb I 0 — 20384
4910.95 Nb I 13515 — 33872

No 1 1 J 1 4o — 33428

AQA \ CT4^4 1 .jZ N D 1
10 1 AT
1 Z 1 uz — 32333

4yj J. 1

J

NO I
Q/ll Q74J y z.yOi.j

4965.37 Nb I 10923 — 31057
4967.78 Nb I 13012 - 33136
/IQ"7 1 Q"!4y 1 l.yi M D 1

AU — 20107

47 / J. 14 In d I
1 T CA1
1 ZjUj — 32605

/I Q"7 C 1 /I4y / J. 14 IN D 1
1 T -J C QIZ J JO 19/1 C9

4988.97 Nb I 695 — 20734
4997.88 Nb I 12137 - 32140

ND 1 1 J 1 4o — 33136

jUUZ.Z J IN D I
1 0 1 AO
1 Z 1 UZ — 32088

jUli.Z/ Nb I
1 TOOizyoz

5017.75 Nb 1 392 — 20316
5019.51 Nb I 12982 — 32899
jUZd.JO N b I

1 OAI Q
1 ZU 1 0 — 31908

jUjU. 1

J

INb I
I 1 C 1 C
1 J J 1 J

— 33390
jUjy.U4 Nb I

1 <A
1 j4 1 QQQ/I

1 yyy'^

5047.96 Nb 1 14899 — 34704
5058.01 Nb I 0 — 19765
jUjy. J J JND I 1 zoyz — 32452

jUd J.Z J ND I D7J — 20432
CATT /lAjU / / .4U J\] D I

1 OA 1 8
1 ZU 1 O J 1 / uo

5078.96 Nb I 1050 — 20734
5094.41 Nb I 0 — 19624
<AQC lAjuyj. ju In b I byJ — 20316

C 1 AA 1 ^
J 1 UU. 1 D IN b I jyz — 19994
c 1 T A "J AJ 1 ZU. jU Mb! J7Z 1 QQ 1 7vyy V 1

5121.80 Nb I 12982 — 32501
5127.66 Nb I 10126 - 29623
J 1 JJ. j4 Nb I jzyo — 24773

J 1 j4. / j Nb I 1 j4 — 19624
J 14U.JO Nb 1 1 Zo^Z 19 1 /I AJZ 1 ^U
5147.54 Nb I 15282 — 34704
5150.64 Nb I 1 1248 - 30658
J 1 jZ.oj Nb I

QA/1

1

yu4j - 28445

C 1 A O 1
J loU. JJ Nb I jyz — 19765
C 1 ^ /I 10
J lo4. JO Nb I

O 1 C /IZ 1 j4 7 1^17

5180.31 Nb I 695 — 19994
5186.98 Nb 1 154 — 19428
C 1 OQ ')AJ 1 oy.zu Nb I

1 ACAIUjU — 20316

J lyj.Uo Nb I 1 JO /
— 20838

C 1 Q C OA
J 1 yj.o4 Nb I 1 14j 20384
jZUj.ZZ Nb I o / Uj 27919
5205.13 Nb I 9329 28535
5219.10 Nb I 9498 28653

gf Log gf

108/sec

A A 1 /IU.U14 A AA/IQU.UU47 7 11—Z.J 1

A 1 QU. 1 7 A A/^Q 1 1 ^—1.10
A AA^7U.UUoZ A AA7

1

U.UUZ J 7 c—Z.Oj
0.34 0.12 -0.91

0.12 0.045 -1.34

A A^ 1U.UJ 1
A A I QU.U 1 7 — 1 71

1 . / J
A A7/1U.UZ4 A AASfiU.UUoo 7 ACZ.Uj
A 1 AU. 1 U A AlfiU.Ujo 1 /17

1 .4Z

0.28 0.10 -0.99

0.0029 0.0011 -2.96

A 7nu.zu A A7/1U.U / 'f
—1 1

1

1 . 1

J

A AQ<u.uy J A A1 CU.Uj J — 1 /I c
1 .4j

A A 1 1U.U 1 J A An/17U.UU4 /
—7 11Z.J J

0.12 0.046 -1.34

0.19 0.070 -1.16

A 1 AU. 1 U A A1QU.UJ y — 1 A 11.41
A AfifiU.Uoo A AllU.Uj J — 1 A 8

1 .40
A A 1 /IU.U 1 4 A AAC7U.UUjZ —7 7 8Z.ZO

0.087 0.033 -1.48

0.23 0.088 -1.06

A 1 AU. 1 U A A1QU.Ujo —1 /I7
1 .4Z

A A 1 7U.U 1

Z

A AA/1/1U.UU44 —7 1^Z.JO
A 1 CU. 1 J A ACAU.Ujo — 1 7 C

1 .Z J

0.0087 0.0033 -2.48

0.12 0.045 -1.35

A AA7QU.UU / y A AA1AU.UUJU —7 <7—Z.JZ
A A^lU.UO J A A7/1U.UZ'f 1.01
A AC 1U.Uj 1

A A7AU.UZU 1 nc\— 1 . / U
0.0021 0.00082 -3.09

0.025 0.0099 -2.00

A AAQ1u.uuy J A AAI^U.UUjO —7 A AZ.44
A AAQ7u.uuyz A AAI/^U.UUJO —7 AA
A 1U. 1 0 A A^lU.UO J — 1 70

1 .ZU

0.071 0.028 -1.55

0.0090 0.0036 -2.45

A A 1 1U.Ul 1
A AA/17U.UU4Z —7 IS—Z.Jo

AllU. 1 J A ACAU.UjU — 1 10
1 . JU

A 7/;U.ZO A 1 AU. lU —A Q8U.70

0.043 0.017 -1.77

0.045 0.018 -i;75

A A 1 1U.U 1 J A AAC1U.UUJ J —7 7 8—Z.ZO
A A7 7U.UZZ A AAfi7U.UUo /

—7 AAZ.UO
A A 1 1U.U 1 J A AAC7U.UUjZ —7 7 8—Z.ZO
0.0050 0.0020 -2.69

0.012 0.0047 -2.33

A A 1 7U.UIZ A AA/IQU.UU47 —7 1 1Z.J 1

A AAQ1U.UU? J A AA18U.UUJO —7 /II

A AllU.Uj J A A 1 /IU.U 14 — 1 871.0/
A A7 1U.UZ 1

A AASAU.UUoo 9 A7—Z.U /

0.055 0.022 -1.65
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A K

5225.16 Nb I 1 1525 30658
5232.81 Nb I 9329 28434
5237.43 Nb I 841

1

27499
5240.39 Nb I 8705 27783
5251.62 Nb I 0 19037

5253.03 Nb I 11248 30279
5253.93 Nb I 8827 _ 27855
5269.92 Nb I 8827 27797
5271 53 Nb I 1 143 20107
5272.48 Nb I 8705 27666

5276.20 Nb I 9498 28445
5279.43 Nb I 9498 28434
5296.34 Nb I 1421

1

33087
5315.55 Nb I 5965 24773
5317.01 Nb I 1 1044 29846

5318.60 Nb I 1587 20384
5319.49 Nb I 8705 27499
5334.87 Nb 1 9043 27783
5336.81 Nb I 695 _ 19428
5340.80 Nb 1 1 1044 _ 29763

5344.17 Nb I 2805 21512
5350.74 Nb I 2154 20838
5353.28 Nb I 20734 39409
5355.31 Nb I 12358 31026
5355.70 Nb I 1 1525 30191

5359.19 Nb I 8705 27360
5362.01 Nb I 392 19037
5375.27 Nb I 1 1248 29846
5381.34 Nb I 5965 24543
5388.30 Nb I 9043 27597

5395.86 Nb I 4998 23526
5396.33 Nb I 841

1

26937
541 1.24 Nb I 1 1044 29519
5416.30 Nb I 11318 29776
5422.44 Nb I 10923 29360

5431.26 Nb I 1587 19994
5437.27 Nb I 5298 23684
5448.31 Nb I 10923 29272
5456.19 Nb I 20316 38638
5458.04 Nb I 9043 27360

5468.10 Nb I 19994 38277
5481.00 Nb I 18036 36276
5483.49 Nb I 8705 26937
5491.06 Nb I 20432 38638
5499.53 Nb I 1587 19765

5504.58 Nb I 2154 20316
5509.12 Nb I 13405 31551
5523.57 Nb I 9498 27597
5541.47 Nb I 10238 28278
5551.35- Nb 1 4998 23007

«

gl Log gt

108/sec

0.072 0.030 -1.53

0.090 0.037 -1.43

0.040 0.016 -1.79

0.015 0.0062 -2.21

0.0064 0.0027 -2.58

0.076 0.032 -1.50
0.044 0.018 -1.74

0.027 0.011 -1.95

0.016 0.0067 -2.17
0.013 0.0052 -2.28

0.078 0.033 -1.48
0.018 0.0076 -2.12

0.078 0.033 -1.49

0.012 0.0050 -2.3

1

0.016 0.0066 -2.18

0.016 0.0069 -2.16
0.025 0.011 -1.97

0.038 0.016 -1.79
0.0012 0.00053 -3.27

0.048 0.021,: -1.69

0.041 0.018: -1.75

0.025 0.011 -1.97

0.58 0.25 -0.60
0.033 0.014 -1.85

0.043 0.019 -1.73

0.014 0.0059 -2.23

0.00075 0.00032 -3.49

0.036 0.015 -1.81

0.0089 0.0039 -2.41

0.0084 0.0037 -2.44

0.0033 0.0015 -2.84
0.012 0.0053 -2.27

0.025 0.011 -1.95

0.020 0.0086 -2.07

0.052 0.023 -1.64

0.0012 0.00055 -3.26
0.018 0.0078 -2.11

0.015 0.0068 -2.17

0.22 0.096 -1.02

0.018 0.0080 -2.10

0.20 0.088 -1.06
0.22 0.10 -1.00
0.0080 0.0036 -2.44
0. 14 0.065 -1.18

0.00094 0.00043 -3.37

0.0028 0.0013 -2.90

0.026 0.012 -1.92

0.027 0.012 -1.91

0.016 0.0072 -2.14

0.012 0.0055 -2.26
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Wavelength Spectrum Energy Levels gf Loggf
A K lu /sec

s'^f\'^ on MH IIN U 1 1 n?'^81 \JZ,J o — 78708ZOZWo 0.018 0.0084 -2.08
5571.44 Nb I 18332 - 36276 0.10 0.047 -1.33

5576.16 Nb I 2805 - 20734 0.0025 0.0012 -2.93

J J / o.Ly In D I
1 '\8
1 Z J JO — 10070jUZ / y 0.037 0.017 -1.76

IN D 1 1 1 41 — 1Q017
1 y\jj 1 0.0024 0.001

1

-2 94

MVi TIn U 1 1 lAlf\1 / / D — 15145J J jfJ 0.058 0.027 -1 56
5599.59 Nb I 9043 - 26897 0.0072 0.0034 -lAl
5603.52 Nb I 1587 - 19428 0.0022 0.0010 -2.99

Nb TIN tj 1 7 1 541 JH — 1 QQQ41 yyy^ 0.00077 0.00036 -3.44
567R 26 7 1 54 — 19917 0.0015 0.00072 -3.14

5679 17 Nh IIN U 1 1 Z. J J o — 10117 0.067 0.032 -1.50
5642.11 Nb I 5965 - 23684 0.029 0.014 -1.86

5645.30 Nb I -5298 - 23007 0.0048 0.0023 -2.64
5654 14 Nh TIN U 1 1 0718 _ 77Q1

Q

L. I y 1 y 0.0097 0.0046 -2.33
Mh TIN U 1 1 11 1 H-? — 187Q11 O / ]7 1 0.0055 0.0027 -2.58

Nh IiN U 1
— 10^i58 0.21 0.10 -1.00

5666.86 Nb I 15282 - 32924 0.040 0.019 -1.72

5671.02 Nb I 11345 - 28973 0.049 0.024 -1.63
5A71 Q1JO/ v.y v Mh IIn u 1 171171 z 1 J /

— 7Q761Ly 1 o J 0.081 0.039 -1.41
<^77 47 Mh IIn U 1 J 7DJ — 71574Z J J / f 0.0043 0.0021 -2.69

Mh IIn D 1 J "DJ — 7157/^Z JJZD 0.0042 0.0021 -2.69
5697.90 Nb I 13629 - 31175 0.049 0.024 -1.62

5706.16 Nb I 15282 - 32802 0.097 0.047 -1.33
570^. 48 In D 1 841 1of 1 I

— 75010Z J 7jU 0.028 0.014 -1.87
MH 1IN U 1 115151 J J 1

J

— 11 07

A

J 1 UZD 0.041 0.020 -1.70

57 1 5 5Q Mh ! 1 7788 z^y 1 1 y 0.016 0.0081 -2.09

5716.35 Nb I 12358 - 29846 0.063 0.031 -1.51

5725.66 Nb I 18036 - 35496 0.12 0.061 -1.21
<79Q 1 QJ 1 ^y • 1 y Mh 1IN U 1 1 5871 J o /

— 100171 yyjj 1 0.0060 0.0029 -2.53
5751 44 Nh IIN U 1 171171 1 J /

_ 705 1

Q

z.y ^ I y 0.077 0.038 -1.42

57^^n "^4 Nh IIN U 1 8705O / \JJ 0.036 0.018 -1.74

5764.99 Nb I 12018 - 29360 0.055 0.028 -1.56

5771.08 Nb I 15282 - 32605 0.065 0.032 -1.49
^77A 07J / / O.U /

MK IIn D 1
1 1 T.A^
1 J J'tJ — 78A^1Zoo J J 0.038 0.019 -1.72

J / oU. j't In D 1 1 OMO _ 7QQ87Ayyo 1 0.018 0 0089 -2.05

^787 ^4 MVi I
In D 1

1 1 ^4Z 1 Jf — 10478 0.0045 0.0023 -2.65

5789.79 Nb I 13012 - 30279 0.019 0.0097 -2.01

5794.24 Nb I 12018 - 29272 0.045 0.023 -1.64
^804 O"? MV-i I

In D 1
870^o / UJ — 75010Z J ^jU 0.018 0.0089 -2.05

5815 '^'^ Mh IIn D 1 1 701 81 L\j 1 O — 70700 0.025 0.013 -1.90

^8 1 Q A1Jo I y.^j MK I
In D 1

1 101 9
1 jU 1

Z

— 101 01 0.12 0.060 -1.22

5820.62 Nb I 16829 - 34004 0.1

1

0.056 -1.25

5834.90 Nb I 13146 - 30279 0.085 0.043 -1.36
5818 1 5JO JO. L J Mh IIn D 1 111181 J J J o — 78447zoffz 0.017 0.0089 -2.05

JOJO.O'f In u 1 Q041 ZD 1 DO 0.046 0.023 -1.63

^8zl'7 Al
In D 1 7805zouJ — 1 00 1

7

1 yy 1 / 0.0033 0.0017 -2.78
584A OQ Mh IIn D 1 1 1 1451 1 JfJ — 78445ZoffJ 0.012 0.0059 -2.23

5866.47 Nb I 5965 - 23007 0.0094 0.0049 -2.31

5874.70 Nb I 9043 - 26061 0.012 0.0062 -2.21

5877.79 Nb I 4998 - 22007 0.0019 0.00098 -3.01
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Wavelength Spectrum Energy Levels 1 ,(\a CFT

A K IQS/sec

5893.44 Nb I 14211 - 31175 0.063 0.033 -1.48

5900.62 Nb I 9498 - 26440 0.075 0.039 -1.41

jyvj.ov MV-v I
IN D 1

— 98978 0.028 0.015 -1.84

5927.41 Nb I 15467 - 32333 0 062 0.032 -1.49

5934.16 Nb I 17476 - 34323 0.15 0.082 -1.09

5957.70 Nb I 12982 - 29763 0.043 0.023 -1.64

5983.22 Nb I 5298 - 22007 0.017 0.0091 -2.04

1N U 1
1 ^ 1 46 — 9Q846 0.066 0.035 -1.45

5997.93 Nb I 9498 - 26166 0 03

1

0.017 -1.77

6029.75 Nb I 12692 - 29272 0.047 0.026 -1.59

6031.84 Nb I 15439 - 32013 0.10 0.056 -1.25

6045.50 Nb I 12982 - 29519 0.051 0.028 -1.56

IN U 1 1 / ^ / o 0.086 0.047 -1.32

6056.65 Nb I 15467 - 31973 0 057 0.03

1

-1.50

6107.71 Nb I 15439 - 31808 0.055 0.031 -1.51

6142.51 Nb I 14899 - 31175 0.066 0.037 -1.43

6148.13 Nb I 13515 - 29776 0.055 0.031 -1.50
Ml-i IIN U 1

— 9Q69^ 0.053 0.030 -1.52

6213.06 Nb I 15461 - 31551 0.052 0.030 -1.52

6221.96 Nb I 8705 - 24773 0.019 0.011 -1.95

6251.76 Nb I 18332 - 34323 0.16 0.095 -1.02

6260.77 Nb I 18036 - 34004 0.074 0.044 -1.36

In U 1
— 9 1 S 1 9 0.0090 0.0056 -2.25

6433.22 Nb I 5298 - 20838 0 0047 0 0029 -2 54
6497.84 Nb I 4998 - 20384 0.0013 0.00084 -3.08

6544.61 Nb I 9498 - 24773 0.017 0.011 -1.96

6574.73 Nb I 8705 - 23911 0.0032 0.0021 -2.69
<^A07 98OOU / .Zo IN D 1

1 "i/tO^
1 J'fUJ 0.015 0.0099 -2.00

6614.15 Nb I 8411 0 0065 0 0043 -2 37

6626.98 Nb I 5298 - 20384 0.0015 0.0010 -3.00

6660.84 Nb I 9498 - 24507 0.054 0.036 -1.44

6677.33 Nb I 9043 - 24015 0.033 0.022 -1.65
^i7ni 90 IN L) 1

— 984^4 0.050 0.033 -1.48

6723.62 Nb I 8705 - 23574 0 025 0 017 —1 77J. • / /

6739.88 Nb I 8411 - 23244 0.013 0.0092 -2.04

6828.11 Nb I 9043 - 23684 0.018 0.012 -1.91

6849.35 Nb I 8411 - 23007 0.0044 0.0031 -2.51
6876 36 IN U 1 8705O / \jj — 9^944 0.0071 0.0050 -2.30
6902.89 Nb I 9043 - 23526 0.0051 0.0037 -2.44

6908.07 Nb I 9439 - 23911 0.0076 0.0055 -2.26

6918.32 Nb I 13405 - 27855 0.029 0.021 -1.68
6946.07 Nb I 13405 - 27797 0.011 0.0083 -2.08
6Q79 4Q In U 1

1 49 1 1 — 98'^4Q 0.014 0.010 -1.98
6986.09 Nb I 14899 - 29209 0 026 0 019 —1 72
6990.32 Nb I 8705 - 23007 0.015 0.011 -1.96

6996.11 Nb I 13629 - 27919 0.012 0.0088 -2.06
7023.48 Nb I 14211 - 28445 0.017 0.013 -1.89
7038.04 Nb I 12692 - 26897 0.0090 0.0067 -2.17
7046.81 Nb I 9498 - 23684 0.041 0.031 -1.52
7066.41 Nb I 12018 - 26166 0.0037 0.0028 -2.56
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Wavelength Spectrum Energy Levels

A K

IN U 1 1 Q498

7098.94 Nb I 12358 — 26440
7102.01 Nb I 9498 — 23574
7119.31 Nb I 12018 — 26061
7126.17 Nb I 12137 — 26166

71 30 O^i Nh TIN U 1

7159.43 Nb I 9043 — 23007
7208.94 Nb I 14211 — 28079
7252.35 Nb I 10126 — 23911
7274.81 Nb I 15467 — 29209

7317 03 94905 -7 O JUO
7323.92 Nb I 14899 - 28549
7328.38 Nb I 12288 — 25930
7353.16 Nb I 8411 — 22007
7372.50 Nb I 11345 — 24905

741 Q 8"?
In U 1 ZO 1 DO

7478.20 Nb I 12692 — 26061
7515.93 Nb I 8705 — 22007
7519.77 Nb I 13146 — 26440
7574.58 Nb I 11345 — 24543

/ _) o J .Z. 1 1\ D 1 1 908? Z.O J oo
7647.71 Nb I 24770 — 37842
7703.33 Nb I 25200 — 38178
7726.68 Nb I 11345 — 24283
7757.31 Nb I 25680 — 38568

19,1'^ 4.1 Mh r 1 48QQiHoy y 77SQ7
7885.31 Nb I 11525 —

7938.89 Nb I 11318 — 2391 1

7954.76 Nb I 9439 — 22007
8135.20 Nb I 11248 — 23537

8740 00 Nh I 8705 70838
8320.93 Nb I 9498 — 21512
8346.08 Nb I 11044 — 23023
8350.04 Nb I 8411 — 20384
8439.77 Nb I 12358 — 24203

IN U 1 908^8ZUO JO
8526.99 Nb I 10923 — 22647
8547.25 Nb I 8411 — 20107
8560.54 Nb I 8705 — 20384
8575.87 Nb I 12358 — 24015

8697.55 Nb I 13012 24507
8740.96 Nb I nm 23574
8767.97 Nb I 8705 20107
8815.56 Nb I 9498 20838
8905.78 Nb I 12018 23244

gf Log gf

108/sec

0.00055 0.00041 -3.38
0.018 0.014 -1.87

0.0036 0.0027 -2.57

0.0081 0.0062 -2.21

0.015 0.011 -1.95

0.0087 0.0066 -2.18

0.023 0.018 -1.75
0.014 0.01

1

-1.95
0.012 0.0099 -2.01

0.016 0.012 -1.91

0.19 0.15 -0.82

0.015 0.012 -1.92

0.012 0.010 -2.00

0.0089 0.0072 -2.14

0.061 0.049 -1.31

0.0058 0.0048 -2.32

0.0085 O.OOVl -2.15

0.0091 0.0077 -2.11

0.015 0.013 -1.90

0.050 0.043 -1.37

0.0079 0.0068 -2.17

0.16 0.14 -0.85

0.36 0.32 -0.50
0.021 0.019 -1.73

0.40 0.36 -0.44

0.0092 0.0086 -2.07

0.0094 0.0088 -2.06

0.0066 0.0062 -2.21

0.0013 0.0012 -2.91

0.0091 0.0090 -2.04

0.0014 0.0015 -2.84

0.0041 0.0042 -2.37

0.0063 0.0066 -2.18

0.0011 0.0011 -2.95

0.0051 0.0054 -2.27

0.0020 0.0021 -2.67

0.0049 0.0054 -2.27

0.0012 0.0013 -2.88

0.0017 0.0019 -2.72

0.0049 0.0054 -2.27

0.0071 0.0080 -2.09

0.0055 0.0063 -2.20

0.0021 0.0024 -2.62

0.0036 0.0042 -2.38

0.0081 0.0097 -2.01
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Log gf

2032.99 Nb 11 3542 52715
2125.21 Nb II 3030 - 50069
2126.54 Nb II 3542 C A C C O50552
1 1 T 1 1 O2131.18 Nb II Zbly Adz "jn

IZyj.bo Nb II Izzj A Ann 144 / / 1

2302.08 Nb II 801 44227
2376.40 Nb II 801 - 42869
2387.09 Nb II

1 AO ^ ^10836 527 15

2387.52 Nb II
T AA 17901 49772

2388.27 Nb II
^7 AA 17901 49759

2398.48 Nb II 10247 51927
2405.34 Nb II 10653 - 52215
2405.85 Nb II

1 AO O10836 T O A52389
2412.46 Nb II

O O A8320 49759
A \ C\C\2416.99 Nb II

1 AA 1 A10919 C OA52280

2418.69 Nb II 10604 51936
2433.80 Nb II 9510 - 50585
2435.95 Nb II

AO 1 "i9813 CAO C

2437.42 Nb II
^7 C A/"7506 48520

2442. 14 Nb II 10247 C 1 1 O O
5 1 1 82

2442.68 Nb II 16219 57145
2451.87 Nb II 12263 — 53036
2453. V5 Nb II

1 1 zi; AA
1 3690 54429

Nb 11
C C /I 1
J j46 1

^ Ann "J o2477.38 Nb n 6 1 yl A H Z A Z4654j

2478.29 Nb II 10247 50585
2479.94 Nb II 10186 — 50498
2483.88 Nb II 10604 CAOO50852
2502.49 Nb II 10604 50552
C 1 1 f\C\25 1 1.00 Nb II 5562 45375

2521.40 Nb II 9510 _ 49158
2525.81 Nb II 10919 - 50498
2530.97 Nb II 14626 54125
253 1.25 Nb II

1 A Z' "1 O14678 54173
2540.62 Nb II 14661 C /I A 1 A54010

Nb II 1225 40561
2544.80 Nb II 7261 — 46545
2548.63 Nb II 1 3055 O OA

z j5 1 .j8 Nb II 6 1 yl 45375
Nb II

n c 1 A95 10 48627

2556.94 Nb II 7261 46359
Nb II 6192 - 45207

2571.33 Nb II 1225 A f\ t r\ A40104
cn A OA2574.84 Nb II

1 C A159 O A O /I

::i8984

2580.28 Nb II
A C 1 A95 10 48253

C O O AA2583.99 Nb II
AO 19813 /f O C A 148501

2590.94 Nb II 10186 48771
2594.34 Nb II 801 39335
2594.74 Nb II 7901 46429
2601.29 Nb II 10186 48617

12. 0.72 -0.14

13. 0.87 -O.06
8.8 A A0.60 A O O

1 o12. A OAU.8U A 1 A—U. lU
c oJ.O n A z r\ 1 A—U.34

4.1 0.33 -0.48

3.8 0.32 -0.50

27. 2.3 U.37

22.
1 A
l.y

A O

A
6.9

A C A0.59 A 1 O—0.23

39. 3.4 0.53

15. 1.3 0.13

16.
1 A
1.4 U. 14

O Ct29. o ^2.6 A /I 10.41
C A
50. 4.3 0.64

45. 3.9 0.59

24. 2.2 0.33

13. 1 .

1

A A C0.05

9.6 A O CU.85 A A*?—0.0/

13.
1 o1.2 A AO

22. 2.0 0.30

35. 3.2 0.50
/1

1

41. 3. /
AC?O.D 1

38. 3. J
A C /4
U.j4

1 1
1 /. 1.6

A O 1U.2 1

25. 2.3 0.36

24. 2.2 0.35
1 T
13.

1 o
1.2

A AO0.08
1 A
10.

A m0.97 A A 1—0.01
1 O
12.

1 o
1 .2

A AT0.0 1

32. 3.1 0.49

33. 3.2 0.50
34. 3.3 A C O0.52

17. 1 .7
A O O0.22

55. 5.3
A TO0.72

2.6 0.25 -0.60

63. 6.1 0.79
1 A14. 1.3 AIT

U. 1

3

13. 1 0
1 .2

A AO
1 r
1 J. 1 .4

A 1
U. 16

21. 2.0 0.31

15. 1.4 0.16

Z.y —U.54
f\ O A0.84 A AO0.084 1 AO— 1 .08

1 1.
1 1

1.1
A A yl0.04

101. 10. 1.01

107. 11. 1.03

0.94 0.094
1 A'^-1.02

15. 1.5 0.18

19. 2.0 0.29
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Wavelength Spectrum Energy Levels

A K
gA gf Log gf

108/sec

2608.96 Nb II 9813 48130 6.7 0.69 -0.16
2613.85 Nb II 438 — 38685 0.20 0.020 -1.70

MV* ITIN U 11 1 JUO ^JK)J\J 8 4 0 87U.o /
—A 06U.UO

\]h, II
1 N U 11 8170OJZU '4-OZ "O 1 71 z. 1 1

1 . J O 1 OU. 1

U

Z.OJ 1 .yo M"h IIIN U 11
1 0f>041 UOU't 48S01foJU 1

7 4 O 77 —O 1 1U. 1 1

2641.06 Nb II 10919 — 48771 6.2 0.65 -0.18

2642.24 Nb II 9510 — 47345 34. 3.6 0.55

IN D 11 418'VJ o 187 1 ^1joZ 1 O 4 7 O 44 —O 16U. jD
Z.DJ 1 . 1 Z MVi IIIN U 11 1 0Q1 Q1 \jy 1 y 48fi77'-looz /

70 7 1Z. 1 0 17U. jZ
zojo.uo MK IIIN D 11 Vjy 177Q7J / / y /

1 6 0 18U. J O —O 47

2658.88 Nb II 8320 — 45919 3.1 0.33 -0.49

2660.04 Nb II 10919 — 48501 5.9 0.63 -0.20

zoo J . J D MVi IIIn U 11 Q8 1

1

y <j 1 J 4714SH / JHJ 4 6H.O 0 40 —0 1

1

U.J 1

Z-DD J .Z J MH IIIN U II 1 07471 UZH- / H / / J o 70zu. 7 7z. z 0 11U.J J

ZDDD. J ^ MH IIIN U 11 801ou 1 187Q1 1 s1 . J 0 1 6U. 1 D —0 70u. / y

2667.15 Nb II 8320 — 45802 4.5 0.48 -0.32

2667.30 Nb II 0 — 37480 1.2 0.13 -0.89

zoo 1.10 MV-i TiIN U 11 1 0A04 48078 1 81 o. 1 01 . y 0 78u.zo

zo / 1 . yj MVi TIIN D 11 80

1

ov 1
187 1J oZ 1 D 5 1J.J 0 56U.JO —0 75U.Z J

ZO 1 J.J 1
MV-i II
IN D 11 1 ^1Q6

1 J J "O JZ / oo 01yj

.

Q 0y, y 1 00
1 .uu

2675.94 Nb II 438 — 37797 2.3 0.25 -0.60

2677.66 Nb II 10919 — 48253 5.7 0.61 -0.21

ZD / o.DD MV-i IIIN U 11 11 J 7 17480J 1 'toU 0 77u. / z 0 077u.u / /
—1 1

1

ZOoU.UO MV-i ITIN D 11 8170O JZU 4*1 ^i77HJ ozz 5 0 0 54U. Jt —0 77U.Z /

ZDoO.j" MK T T
IN D 11 1 8 ^08

1 ojUo 5777J J /ZZ 41^j. 4 7 0 67U.O /

2691.77 Nb II 159 — 37298 1.6 0.18 -0.75

2697.06 Nb II 1225 — 38291 14. 1.5 0.17
?f.Q8 8/^ZD70.00 KTVi TIIN U 11 418 17480J 1 '4oU 1 5J.J 0 18U. J o —0 47U.HZ
7700 1 SZ / VJU. 1 J MV^ IIIN U 11 7Q0

1

/ y\j 1 44Q7 5 1 5J.J 0 10yj.jy —0 41U.H 1

Z / U\J. J o MH II 1547 '-T\JJ \J 1 0 57V.JZ 0 056W. WJ u —1 751 * ZJ

2702.20 Nb II 801 — 37797 3.8 0.41 -0.38

2702.52 Nb II 1225 — 38216 2.0 0.21 -0.67
7704 7^1Z / WH-.ZO IIIN U II 1 14801 J'-r<j\J 50447 1

1

1 J. 1 41 .H 0 1 6U. 1 u
7706 40Z / UO.HU MV-i IIIn U 11 418^J o J / J / /

0 QS 0 1 1U. 1 1
—0 07

7707 8"?Z / U / . O J MVi IIIN D 11 Q5 1 0y J 1

U

4647 Q 4 6 0 5 1U.J 1
—0 70U.Z7

2715.34 Nb II 16219 — 53036 13. 1.4 0.16

2715.88 Nb II 13055 — 49864 12. 1.3 0.12
77 1 ^; ? TZ / 1 O.J 1

MV-\ IT
IN D 11 1 5Q\jy O 56U.JO 0 067u.uoz —1 701 .zu

77 1 A7Z / J O.OZ MVi II
IN U 11 1 77 5

1 ZZ J 18074 5 Qj.y 0 66u.oo —0 1 8u. 1 o
7717Z / 1 / .0 J MVi TT

IN D 11 Q5 1 Oyj 1

U

467Q6'tOZ^D 1 6j.O 0 40u.tu —0 40

2720.26 Nb II 3030 — 39780 0.56 0.062 -1.21

2721.63 Nb II 0 36732 0.35 0.039 -1.41
777 1 QfiZ / Z 1 .70 MK TT

IN D 11
SOIoU 1

17578

'

J / jZo 5 7J.Z 0 57U.J /
—0 74

777"?z /z j.OO MK TT
IN D 11

1 10*1 'i
I jUj J ^y / jy Q 8 1 11 . 1 0 04UiUt

7777 /4z / Z / .4J MK TT
IN D 11 1 1 1 1 Q

1 J 1 1 7 4Q777f7 / / Z 7 8 O 88U. oo —0 06U. \J\J

77-JO 17Z / jU.JZ MK IIIN D 11 1 1 1 1 Q1 J 1 1 7 4Q711 1 61 D. 1 .7 0 74

2733.26 Nb II 801 37377 3.3 0.37 -0.44

2733.46 Nb II 159 36732 0.71 0.080 -1.10

2734.35 Nb II 7506 44067 1.4 0.16 -0.80

2737.09 Nb II 438 36963 1.0 0.11 -0.94
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Loggf

z. / tu. 1 o IN U 11 Q8 1 ^yo 1 J

2744.96 Nb II 10653 — 47073
2745.30 Nb II 4146 — 40561
2745.73 Nb II 9510 — 45919
2753.14 Nb II 15396 — 51707

Z, / JH.JZ. MV-i II

2757.26 Nb II 12263 - 48520
2758.78 Nb II 10836 — 47073
2764.56 Nb II 801 — 36963
2765.28 Nb II 1225 — 37377

z. / oj.yj IN U 11 / JWD '-rDyj'-Ty

2768.13 Nb II 438 — 36553
2769.57 Nb II 10247 — 46343
2771.40 Nb II 21073 — 57145
2771.65 Nb II 13690 — 49759

9780 9zlz / ou.zM- NTH IIIN L) 11 401 04

2790.57 Nb II 10604 — 46429
2791.74 Nb II 9813 — 45622
2793.05 Nb II 3542 — 39335
2795.14 Nb II 13480 — 49246

77Q7 f\Q Mb TIIn u 11 1 1 ^401 1 _J *T\J
4707"?

2798.91 Nb II 7901 — 43618
2803.81 Nb II 3030 — 38685
2809.17 Nb II 2629 — 38216
2810.81 Nb II 8320 — 43887

7816 f,9, Mh ITL\IJ 11 1 Tiftftf,1 J 491 58*-Ty I J

o

2820.80 Nb II 2357 — 37797
2825.86 Nb II 10919 — 46296
2827.08 Nb II 159 — 35521
2829.75 Nb II •1225 — 36553

98'^^ 19Zo J J . 1 z MV-v ITIN U 11 189Q

1

2841.15 Nb II 3030 — 38216
2842.65 Nb II 2629 — 37797
2843.64 Nb II 10186 — 45342
2844.44 Nb II 14626 — 49772

98dS 80ZOH-J .ou MVi ITIN U 11 QS 1 0

2846.28 Nb II 2357 — 37480
2847.24 Nb II 14661 — 49772
2848.30 Nb II 14661 — 49759
2849.56 Nb II 438 — 35521

9859 04 Mh ITIN U 11 1 VJOJO 45809T-J ouz
2861.09 Nb II 2357 — 37298
2865.61 Nb II 0 — 34886
2868.52 Nb II 2629 — 37480
2875.39 Nb II 3030 — 37797

2876.95 Nb II 3542 38291
2877.03 Nb II 2629 37377
2878.74 Nb II 159 34886
2879.36 Nb II 801 35521
2880.72 Nb II 10919 45622

1 91 z. 1 ^1 'J 0 19

4.4 0.50 -0.30

1.6 0.18 -0.75

7.9 0.90 -0.05

30. 3.4 0.53

0 60 0 068 —1 1 71.1/

14. 1.6 0.20
4.4 0.51 -0.29

0.51 0.059 -1.23

0.72 0.082 -1.08

9 1Z. 1 0 94 —0 69u.oz

2.0 0.24 -0.63

2.3 0.27 -0.57

50. 5.8 0.76
6.0 0.69 -0.16

ft 9D.Z 0 79*J. / z —0 1 4

3.8 0.45 -0.35

8.9 1.0 0.02

2.1 0.25 -0.60

7.3 0.85 -0.07

1

0

1 yj. 1 91 .z. 0 08

3.0 0.35 -0.46

0.95 0.11 -0.95

0.37 0.044 -1.36

5.0 0.60 -0.22

1.1 0 86 —0 07\j- yj /

0.49 0.059 -1.23

3.3 0.39 -0.41

1.2 0.15 -0.84

0.35 0.042 -1.38

1 %1 . J 0 1 6 —0 7Q

3.5 0.43 • -0.37

3.5 0.42 -0.37

2:8 0.34 -0.47

8.2 0.99 -0.00

4 f\ 0 56U.JO —0 9 5v7.Z J

1.8 0.22 -0.65

7.2 0.87 .
-0.06

20. 2.5 0.40
0.48 0.059 -1.23

4 8 0 59yi. J y —0 9^O. Z. J

2.6 0.32 -0.49

0.55 0.068 -1.17

5.7 0.71 -0.15

10. 1.2 0.10

J . y 0 48 —O "19
U. jZ

6.0 0.74 -0.13

0.37 0.046 -1.34
0.31 0.039 -1.41

11. 1.4 0.15
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Wavelength Spectrum Energy Levels

A K

2883.18 Nb II 3542 38216
2887.69 Nb II 14626 — 49246
2888 83 NhIN \J 1

1

2357 ^696"?D \j y\jj

7804 4?^ O 1^ '-T
.
'-r Z. Nh T T

1 1 1 08^6 45^75
2897 81 MhIN U II1

1

^0^0 ^7528

2899.24 Nb II 3542 — 38024
2908.24 Nb II 2357 — 36732
2908 88 Mb II 147911 '~r / V 1 491 58

291 0 59 Nh 1

1

3030^\J 37377
291 1.74 Nb J J 2629 36963^ \j y \j ^

2917.05 Nb II 10653 - 44925
2927.81 Nb II 4146 38291
2931.47 Nb II '2629 36732
2932 66 Nb II 10836 44925
2935 29 Nb II 9510 43568

2937.33 Nb II 10604 - 44639
Nb II 3542 — 37528

2945 88 NhIN \J II 1 0836 4477

1

T'T" III.

2946 1 2 NhIN VJ II ^030 ^696^J\j y\j J

2946 90y . y\j NhiN VJ II 2629Z- VJ y 36553

2950.88 Nb II 4146 - 38024
2954.02 Nb 11 14678 — 48520
2954 53 NhIN vj 1

1

1 4791 48627
2956 89 NhiN VJ 1

1

1

1

79011 y\j I 41710
2970 40 NhIN w 1

1

1 2263 4591 9y 1 y

2912.51 Nb II 11340 — 44971
2974.10 Nb II 10919 — 44532
2977 68 NhIN VJ 1

1

1 0653 44227
2078 04 NhiN VJ n 1 7292 50852
7979 88 NbiN VJ II 55021

2980.72 Nb II 12263 - 45802
2982.11 Nb II 3030 36553
2085 05 NhIN VJ

1

1

1

1

1 3055 46545
2990 26^ y y \j •^ \j NhiN VJ II 1 1 340 4-411 1111

2991 95^ y y 1 1 y ^ NbiN VJ II 106531 \J\j^ ~J 44067

2994.73 Nb II 4146 - 37528
3002.21 Nb II 11340 — 44639
3005 77\J\j^ •II NhiN VJ II 1 72921 1 y^ 50552
301 0 38 NhiN VJ II 1 5949y ^ y^ y 491 58

3010 69 NhIN VJ IILI 1 7292 50498\j^ y (J

3022.74 Nb II 17425 - 50498
3024.74 Nb II 10836 — 43887
^028 44 NhIN VJ IT

1

1

^542 ^655^J\J J J J

D\jZ^y. 1 T- NhIn vj 1

1

1

1

1 2806 45802
^0'^? 77 In u TT

L

1

1 0f«04 4^568

In U TI
Li 2^^20 D J J V

3039.82 Nb II 11340 44227
3044.76 Nb II 13666 46500
3055.52 Nb II 16053 48771
3063.79 Nb II 13666 46296

gf Log gf
IQS/sec

8 1 1 0 0 oou.uu

D.O 0 87U. OZ —O 08u.uo
2 8 0 ^sU.J J —A At<

4.3 0.54 -0.27

5.5 0.69 -0.16

U.Oo n 1 n
U. I /

A A U.JO —A 7 ^U.Z J
22 7 8Z.O 0 4^

7.6 0.96 -0.02

4.7 0.60 -0.22

AD.t 0 8 1U. o 1
—0 00U.U7

1 71 /

.

7 1Z. 1
0 'WU. J J

0 1 ^U. 1 J —0 88U. oo
3.2 0.41 -0.38

1.7 0.23 -0.65

0 ^8U.JO —O 47U.fz
1 0
1 u. 1

'\
I . J 0 1

1

U. 1 J

0 8".0 1 . J 0 1 1U. 1 1

1.2 0.15 -0.82

0.97 0.13 -0.90

1 D. 7 0Z.U U.J I

J.U 0 A5U.OJ —O 1 0U. 1 y

1 0 1 3 0 1 7U. 1 z

1.6 o!20 -0.69

4.3 0.57 -0.25

^0 S 7J.Z 0 77u. / z
98Zo. 7J. /

0 57U. J /

1 7 7 ^Z.J U. jO
23. 3.1 0.49

36. 4.8 0.68

1 7
1 z. 1 .D 0 1 0U. 1 ^

1 8
I . o 0 75U.Z J —0 (\\U.O 1

8 A 1 1 0 05U.UJ

31. 4.2 0.62

6.1 0.83 -0.08

^ 73. /
n 7AU. / D —0 1 7U. 1 z

o.u 0 87u. oz —0 00u.u^

zu. 7 7Z. /
n A'xU.'fJ

9.6 1.3 0.12

12. 1-7. 0.22

70ZU. 7 7z. /
0 A'XU.^J

8 /L 1 1
1 .

1

0 OAU.UO
7 AZ.O U. JO —O AA

3.4 0.47 -0.33

16. 2.2 0.35

u. I y n n7Au.uzo — 1 ^0
7 7Z. / U.JO —O 47

1 J. 1 s
1 . o 0 75U.Z J

77ZZ. j.U n 48U.'+o

9.1 1.3 0.11
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

3064.53 Nb II 10247 42869
3065.26 Nb II 10836 43450
3066.10 Nb II 13690 46296
3069.68 Nb II 13055 45622
3070.90 Nb II 14791 47345

3071.18 Nb II 15949 48501
3071.56 Nb II 11340 43887
3072.51 Nb II 13119 45656
3073.24 Nb II 2357 34886
3076.87 Nb II 3030 35521

3080.35 Nb II 10836 43290
3087.86 Nb II 12263 44639
3094.18 Nb II 4146 36455
3099.19 Nb II 2629 34886
3127.53 Nb II 17425 49390

3129.64 Nb II 10653 42597
3130.79 Nb II 3542 35474
3140.50 Nb II 12806 . 44639
3145.40 Nb II 8320 40104
3152.16 Nb II 21073 52788

3163.40 Nb II 3030 34632
3173.20 Nb II 14791 46296
3175.78 Nb II 10653 42133
3180.29 Nb II 7901 39335
3181.40 Nb II 7261 38685

3184.22 Nb II 15949 47345
3189.28 Nb II 17425 48771
3191.10 Nb II 4146 35474
3191.43 Nb II 17292 _ 48617
3194.98 Nb II 2629 _ 33919

3203.35 Nb II 17292 48501
3206.34 Nb II 7506 38685
3215.60 Nb II 3542 _ 34632
3223.32 Nb II 8320 _ 39335
3225.48 Nb II 2357 _ 33351

3229.56 Nb II 7261 38216
3236.40 Nb II 3030 33919
3247.47 Nb II 7901 38685
3248.94 Nb II 6192 _ 36963
3254.07 Nb II 2629 33351

3260.56 Nb II 17470 48130
3263.37 Nb II 21073 51707
3272.22 Nb II 14791 45342
3283.46 Nb II 16053 _ 46500
3291.06 Nb II 3542 _ 33919

3292.02 Nb II 15551 45919
3294.36 Nb II 15949 46296
3319.58 Nb II 7261 37377
3320.81 Nb II 15551 45656
3341.60 Nb II 10186 40104

9.7 1.4 0.14
4.0 0.56 -0.25

4.0 0.57 -0.24

1 1. 1.5 0.18

16. 2.2 0.35

6.9 0.97 -0.01

6.5 0.92 -0.04

6.6 0.93 -0.03

0.47 0.067 -1.17

2.3 0.32 -0.49

5.5 0.78 -0.1

1

5.6 0.80 -0.10
14. 2.0 0.29

0.68 0.098 -1.01

67. 9.8 0.99

1.4 0.21 -0.68

8.5 1.3 0.10
5.7 0.84 -0.07

8.1 1.2 0.08

29. 4.3 0.64

5.3 0.80 -0.10

9.4 1.4 0.15

5.7 0.86 -0.07

6.6 1.0 0.00

0.96 0.14 -0.84

12. 1.9 0.27

17. 2.6 0.41

1.7 0.27 -0.57

33. 5.0 0.70
3.8 0.57 -0.24

25. 3.9 0.59
4.3 0.67 -0.18

1.8 0.27 -0.56

1.3 0.20 -0.69

2.6 0.40 -0.40

1.8 0.28 -0.55

1.5 0.24 -0.62
2.9 0.46 -0.33

1.1 0.17 -0.78

1.0 0.16 -0.79

47. 7.5 0.88

62. 9.8 0.99
7.2 1.2 0.06

27. 4.4 0.65

0.32 0.052 -1.28

18. 2.9 0.47

1 1. 1.8 0.25

1.2 0.20 -0.70
4.5 0.74 -0.13

2.8 0.47 -0.33
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Wavelength Spectrum Energy Levels Log gf

A K IQS/sec

3343.96 Nb II 8320 — 38216 I.l 0.18 -0.73
3365.58 Nb II 8320 — 38024 1.6 0.27 -0.57
J jO". I O In D 11 1 SQ/IQ

1 J y^y 45677 13. 2.3 0.36
3372.56 Nb II 10919 40561 1.7 0 7QU.Z J7

—0 SIU.J J

3374.25 Nb II 7901 37578 o!46 0.078 -1.11

3386.24 Nb II 9813 — 39335 3.1 0.53 -0.28
3394.98 Nb II 12263 — 41710 1.5 0.26 -0.59

MV-. II
IN D 11 1 40D I 5.8 1.0 0.00

3408.68 Nb II 6192 "^557 1J J J L. \
1 <:
1 . J 0 76u.zo —

n

\j.jy

3409.19 Nb II 5562 0.96 0.17 -Q.ll

3412.94 Nb II 7261 — 36553 2.0 0.34 -0.46
3420.63 Nb II 7506 — 36732 0.81 0.14 -0.85

MV-i II
In D 11 1 HQ 1 Q

I \jy 1 y 40104 5.4 0.95 -0.02
3426.57 Nb II 10604 39780 4 Q 0 86 —0 06U.UD
3432.70 Nb II 16219 45342 19. 3.3 0.52

3436.96 Nb II 15551 - 44639 7.6 1.3 0.13

3439.92 Nb II 7901 — 36963 0.87 0.16 -0.81

j'ffU.J" IN D II oJZU 37377 2.0 0.35 -0.46

3452.35 Nb II 14661 4361 8 5 7 1 0 0 01

3479.56 Nb II 10604 39335 3.8 0.68 -0.17

3484.05 Nb II 6192 - 34886 0.54 0.098 -1.01

3489.09 Nb II 7901 — 36553 0.65 0.12 -0.93

JJL u.zo ND II I OUJ D JZ 16. 3.0 0.48

3515.42 Nb II 10247 38685 'K 7J .z 0 5Q -fl 7^U. Z J

3517.67 Nb II 16219 446'^0 17. 3.2 0.50

3540.96 Nb II 8320 — 36553 2.2 0.41 -0.39

3568.51 Nb II 7506 — 35521 0.33 0.063 -1.20

JO I y.J 1 JND II
"7001 "^557 1 2.0 0.39 -0.40

3619.73 Nb II 15949 43568 ^ 7J.Z 0 64 -ft 70

3633.31 Nb II 16053 43568 5.9 1.2 0.07

3651.19 Nb II 7506 — 34886 2.3 0.45 -0.35

3659.61 Nb II 15551 — 42869 11. 2.2 0.33
ICQ-; Q-7 M D II

1 "7/1 O <
I /4Zj 44532 8.6 1.8 0.25

3688.18 Nb II 10919 38024 1 01 . w 0 7

1

-0 68

3695.90 Nb II 14661 41710 3.3 0.67 -0.18

3709.25 Nb II 11340 — 38291 2.5 0.51 -0.29

3720.46 Nb II 13690 — 40561 2.1 0.44 -0.35

J /4u. 1 i MK T TND II 1 jUj J jy 1 oyj 13. 2.8 0.45

3781.38 Nb II 13666 401 04 7 ^Z.J) 0 50 -0 30

3818.86 Nb II 12806 3.4 0.75 -0.12

3828.24 Nb II 13666 — 39780 0.68 0.15 -0.82

3831.84 Nb II 13690 — 39780 3.5 0.78 -0.11

iooD.Uz M D II
11110
1 3 1 1 y 3 O 70*4- 1.1 0.25 -0.61

3879.35 Nb II 14791 4056 1 1 7 0 39 -0 41

3898.28 Nb II 13690 jy D D J 1.9 0.44 -0.36

3919.72 Nb II 13480 38984 0.56 0.13 -0.89

3952.37 Nb II 13690 38984 1.1 0.26 -0.58

4000.60 Nb II 14791 39780 0.82 0.20 -0.71

4072.07 Nb II 13666 38216 0.54 0.13 -0.88

4119.28 Nb II 21073 45342 9.1 2.3 0.36
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Wavelength Spectrum Energy Levels

A K

4156.68 Nb II 16053 - 40104
4367.97 Nb II 13666 - 36553
4492.96 Nb II 21040 - 43290
4527.65 Nb II 12806 - 34886
4579.45 Nb II 13690 - 35521

4789.96 Nb II 19690 - 40561

gA gf Log gf

108/sec

0.81 0.21 -0.68

0.36 0.10 -0.99

1.2 0.37 -0.43

0.15 0.045 -1.35

0.18 0.055 -1.26

1.5 0.53 -0.28
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Wavelength Spectrum Energy Levels
A K

4301.22 Nd I 2367 25609
4343.50 Nd I 0 — 23016
4444.99 Nd I 0 — 22491
4475.84 Nd I 2367 — 24703
4480.97 Nd I 1128 — 23438

4481.90 Nd I 1 128 23434
4527.25 Nd I 5049 - 27131
4542.06 Nd I 0 — 22010
4548.24 Nd I 3682 — 25662
4559.67 Nd I 2367 — 24292

4603 82 Nd I 5049 26764
4609.87 Nd I 1128 — 22815
4621.94 Nd I 2367 — 23996
4626.50 Nd I 1128 — 22737
4627.98 Nd I 2367 — 23968

4634.24 Nd I 0 21572
4637.20 Nd I 0 - 21559
4639.14 Nd I 1 128 — 22678
4654.73 Nd I 1128 — 22606
4671.10 Nd I 1128 — 22530

4673.97 Nd I 2367 23756
4675.52 Nd I 3682 — 25064
4683.45 Nd I 0 — 21346
4684.04 Nd I 1 128 — 22471
4690.35 Nd I 0 — 21314

4696.44 Nd I 3682 24968
4706.96 Nd I 1128 - 22367
4731.77 Nd I 1128 — 22256
4749.75 Nd I 3682 — 24730
4755.85 Nd I 3682 — 24703

4760.45 Nd I 1 128 22129
4787.40 Nd I 1128 - 22010
4806.62 Nd I 1128 — 21927
4835.66 Nd I 2367 — 23040
4853.33 Nd I 1128 — 21727

4855 31 Nd I 1 128 21718
4866.74 Nd I 0 - 20542
4869.27 Nd I 3682 — 24213
4893.23 Nd I 1128 — 21559
4896.93 Nd I 1128 — 21543

4907.26 Nd I 2367 22739
4907.78 Nd I 2367 - 22737
4910.05 Nd I 0 — 20361

Nd I 3682 — 23996
Nd I 0 — 20301

Nd I 1128 21314
4954.78 Nd I 0 20177
5029.45 Nd I 1128 21005
5040.20 Nd I 1128 20963
5056.89 Nd I 0 19770

gA gf Log gf

108/sec

Q.ll 0.2

1

-0.67
0.37 0. 1

1

-0.98

0.29 0.085 -1.07

0.28 0.083 -1.08

0.86 0.26 -0.58

0.43 0. 13
A OA-0.89

2.2 0.67
A 1 O—0. 1

8

0.37 All
0. 1

1

A A C—0.95

1.0 0.32 -0.50
1.4 0.44 -0.36

1.7
C\ C A0.54 -0.27

0.56
A 1 O
0. 1

8

A ^ C-0.75

2.3 0.75 -0. 12

0.46 0.15 -0.83

0.78 0.25 -0.60

2.0 0.64
A A-0.20

0.23 0.074 1 1 ^-1.13

0.45 A 1 C
0. 15

c\ a A—0.84

1.1 0.35 -0.46

0.35 0.11 -0.94

0.25
r\ r\ o 10.081 1 AA—1 .09

0.89 0.29 A C-0.53

1.6
C\ C A0.54 —0.27

0.77 0.25 -0.59

0.56 0.18 -0.73

2.8 0.92 A A /!—0.04

1.0 0.33
A AO-0.48

0.98 0.33
A AO—0.48

0.99 0.33 -0.48

0.66 0.22 -0.65

0. 14 0.049 -1.3

1

0. 14 0.048 -1.32

0.26 A AA'l0.092 1 C\ A—1.04

0.26 0.091 -1.04

0.51 0.18 -0.75

0.22 0.076 —1.12

0.83
A A
0.29

A CI—0.53

0.58
A 1
0.21

A O—0.68

0.28 0.100 -1.00

1.7 0.60 -0.22

0.24 A A O O0.088 1 AzT—1.06

0.24
A A O O0.088 1 A/'—1.06

0.25
f\ f\C\f\0.090 1 AC-1.05

0.42 0.15 -0.82

2.0 0.71 -0.15

0.39
C\ \ A
0. 14

f\ O A—0.84

1.5 0.56 -0.25

0.61 0.23 -0.64

0.36 0.14
AO/'—0.86

0.43 0.17 -0.78
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Wavelength Spectrum Energy Levels

A K

5071.87 Nd I 1 128 20839
5073.87 Nd I 3682 - 23385
5178.75 Nd I 1 128 — 20432
5195.60 Nd I 2367 — 21608
5198.07 Nd I 1128 — 20361

5204.38 Nd I 0 19209
5213.23 Nd 1 2367 - 21543
5300.58 Nd I 1 128 — 19989
5334.33 Nd I 0 — 18741
5349.58 Nd I 1 128 — 19816

5411. 93 Nd I 2367 20839
5501.47 Nd I 0 - 18172
5529.07 Nd I 1 128 — 19209
5533.82 Nd I 2367 20432
5561.17 Nd I 0 17977

5576.70 Nd 1 3682 21608
5620.54 Nd I 0 - 17787
5675.97 Nd I 1 128 — 18741
5764.23 Nd I 3682 — 21025
5784.96 Nd I 2367 — 19648

5820.37 Nd 1 1 128 18304
5826.74 Nd I 3682 - 20839
6149.28 Nd I 0 — 16258
6226.50 Nd I 2367 — 18423
6310.49 Nd I 2367 — 18209

6385.20 Nd I I 128 16785
6485.69 Nd I 0 15414
6630.14 Nd I 0 15078
6670.37 Nd I 2367 17354
8043.33 Nd I 1128 13557

gA gf Log gf

108/sec

U.4 1
A 1 <cu. 1 o A QA—U.oU

U.4o n 1 0 ^j. 1 J
nilU. 1

1

U.U4j —1 .J /

0.45 0.18 -0.74
0.32 0.13 -0.89

u.z /
A 1 1U. 1 1

n QT—u.y /

1 1 A < 1U.J 1 —u.zy
U. 14 A A/; 1U.Uo J

111— 1 .Z

1

0.10 0.044 -1.36

0.19 0.080 -1.10

n 1 1U. 1 J A A< <U.Uj J 1 OA— 1 .ZO

U. IZ U.Uj J 1 .Zo

U.Uo 1 U.Uj /
1 A 1— \ .4j

0.57 0.26 -0.58

0.17 0.080 -1.10

n lAU.Z4 A 1 1U. 1 I
n Q^

U.o /
A nU. jZ A ^A—U. jU

U.J J U.Zo A < 0—U.JO
0.084 0.042 -1.38

0.24 0.12 -0.92

A AQQ A A^

A

U.UjU 1 1C\— 1 . jU
U.Z4 A 1 TU. 1 Z —u.yz
n c\^AU.Uj4 A A1 1U.Uj 1 —1 .J 1

0.11 0.064 -1.20
0.21 0.12 -0.90

A 1 AU. 1 O A AQQ 1 A

1

— 1 .Ul

U.UjZ A A1 1U.Uj J —
\ Act

U.Uj /
A nilU.Uj /

1 A 1— 1 .4j
n r\A 1U.U4 /

A A1 1U.Uj I
1 ?A— 1 .jU

0.012 0.012 -1.93

255



Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

3282.78 Nd II 0 - 30453 0.066 0.011 -1.97
3328.28 Nd II 0 30037 0.48 0.079 -1.10
3334.48 Nd II 1470 31451 0.51 0.084 —1 07
3339.07 Nd II 513 _ 30453 0.38 0.064 -1 19
3354.60 Nd II 1650 _ 31451 0.15 0.025 -1 60

3470.86 Nd II 1650 - 30453 0.16 0.030 -1.53
3522.05 Nd II 3067 31451 0.22 0.041 -1.39
3615.82 Nd II 1650 29298 0.39 0.076 -1.12
3752.67 Nd II 0 26640 0.19 0.040 -1.40
3769.65 Nd II 1650 28170 0.40 0.085

)

-1.07

3780.40 Nd II 3802 30247 0.82 0.18 -0.76
3807.23 Nd II 513 26772 0.25 0.055 -1.26
381 1.06 Nd II 3067 29298 0.26 0.056 -1.25
3811.77 Nd II 0 26227 0.12 0.027 -1.57
3826.42 Nd II 513 _ 26640 0.62 0.14 -0.87

3838.98 Nd II 0 - 26041 0.74 0.16 -0.78
3848.24 Nd II 1470 27449 1.1 0.25 -0.61
3863.33 Nd II 0 25877 1.6 0.35 -0.45
3869.07 Nd II 1470 _ 27309 0.54 0.12 -0.92
3880.78 Nd II 513 _ 26274 0.56 0.13 -0.90

3887.87 Nd II 513 - 26227 0.25 0.058 -1.24
3894.63 Nd II 513 26182 0.38 0.086 -1.07
3937.57 Nd II 0 25389 0.025 0.0059 -2.23
3941.51 Nd II 513 25877 0.88 0.20 -0.69
3951.16 Nd II 1470 _ 26772 1.1 0.26 -0.58

3952.20 Nd II 0 - 25295 0.30 0.070 -1.16
3958.00 Nd II 513 25772 0.25 0.059 -1.23
3963.12 Nd II 3802 29027 1.4 0.34 -0.47
3973.30 Nd II 5086 30247 1.6 0.39 -0.41

3973.69 Nd II 2585 27744 0.55 0. 1

3

-0.89

3976.85 Nd II 0 - 25138 0.26 0.062 -1.20
3979.49 Nd II 1650 26772 0.42 0.099 -1.00
3982.36 Nd II 3067 28170 0:27 0.064 -1.20
3990.10 Nd II 3802 _ 28857 1.5 0.35 -0.46
3991.74 Nd II 0 _ 25045 0.35 0.084 -1.08

4000.50 Nd II 1650 - 26640 0.22 0.053 -1.28

4012.25 Nd II 5086 30002 5.2 1.3 0.10

4018.81 Nd II 513 25389 0.14 0.035 -1.46

4020.87 Nd II 2585 27449 0.70 0.17 -0.77

4021.34 Nd II 2585 27446 0.70 0.17 -0.77

4024.78 Nd II 513 - 25352 0.13 0.031 -1.51

4030.47 Nd II 1470 26274 0.20 0.049 -1.31

4034.01 Nd II 513 25295 0.025 0.0062 -2.21

4038.12 Nd II 1470 26227 0.13 0.032 -1.49

4040.80 Nd II 1470 26211 1.5 0.36 -0.44

4043.59 Nd II 2585 27309 0.27 0.066 -1.18

4051.15 Nd II 3067 27744 0.64 0.16 -0.81

4059.96 Nd II 1650 26274 0.42 0.10 -0.98

4061.09 Nd II 3802 28419 4.3 1.1 0.03

4069.28 Nd II 513 25081 0.39 0.097 -1.01
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A K

4075.12 Nd II 1650 26182
4075.28 Nd II 513 — 25045
A f\Of\ "J4O0U.23 Nd II M3 Z5U14
4085.82 Nd II (J Z4468
A 1 C\f\ A4100.24 Nd II 3067 ^ n A A a

4106.59 Nd II 4512 28857
4109.08 Nd II 513 - 24843
A 1 f\C\ A ^4109.46 Nd II

^ c 0 z2585 26913
A t t f\ AO
41 10.48 Nd II 0 0 /I O 'O 12432

1

41 13.83 Nd II 1470 25772

4120.66 Nd II 5986 30247
4123.88 Nd II 3067 - 27309
4133.36 Nd II 2585 26772
A t A A z a4144.56 Nd II 1650 251/

Z

A C /' f\04156.08 Nd II
1 Aid1470 Z Z A25524

4173.38 Nd II 513 24468
4175.61 Nd II 5086 — 29027
4177.32 Nd II 5 1

3

A A A Z24445
A 1 TO CO4179.59 Nd II 1470 25389
4 1 06.04 Nd II

^ An f\1470 25352

4199.11 Nd II 513 24321
4205.60 Nd II 5086 — 28857
421 1.29 Nd II

1 ^ Z f\1650 25389
A"^ t n 0^217.28 Nd II 3067 26772
4220.25 \T J IINd II 2585 26274

4227.73 Nd II 3802 _ 27449
4228.03 Nd II 1650 - 25295
4228.20 Nd II 3802 ^ 1 A A /'

27446
A"^ 1 04232.38 Nd II

CIO
5 1

3

241 34
4234. 19 Nd II

1 A^ f\1470 25081

4246.88 Nd II 513 24053
4247.38 Nd 11 0 - 23537
4256.24 Nd II 1650 25 138
4266.7

1

XT -J IINd II 1650 CAO 12508

1

4270.56 XT J IINd II 0 0 /I 1 A23410

4272.79 Nd II 0 23397
4277.29 Nd II 1470 - 24843
4282.57 Nd II

CIO513 23857
4284.52 XT J .1Nd II 5086 28419
4303.58 Nd II 0 23230

4307.78 Nd II 3067 _ 26274
4310.51 Nd II 1650 - 24843
A 'i A 043 14.52 Nd II 0 23171
4515Jo Nd II 3802 2691

3

433o. /U XT *J IINd II
c no z:5986 AAO n29027

A'^ A'^ f\n4342.07 Nd II
z 1 "y

513 23537
4351.29 Nd II 1470 24445
4358.17 Nd II 2585 25524
4358.70 Nd II 4512 27449
4359.25 Nd II 4512 27446

gA gf Log gf

IQS/sec

0.35 0.086 -1.07

0.17 0.042 -1.38
f\ l ^7
0.17 0.041 -1.38

0.071 0.018 -1.75

0.13 0.033 -1.48

0.21
f\ f\ Z A
0.054 -1.27

0.45 0.12 -0.94

1.5 0.39 -0.41

0.15 0.037 -1.43

0.13 0.034 -1.47

0.13 0.033 -1.48

0.27 0.070 -1.15

0.28 0.071
1 1 z-1.15

0.075 0.019 -1.72

1.3 0.32 -0.49

0.031 0.0081 —2.09

0.90 0.24 -0.63

0.72 0. 19 -0.72

0.26 0.067 -1.17

0.053 0.014 -1.85

0.035 0.0093 —2.03

0.51 0.13 —0.87

0.19
i\ f\z -t

0.051 -1.30

0.070 0.019 -1.73

0.15 0.040 -1.40

0.32 0.085 -1.07

0.073 0.020 -1.71

0.13 0.036 -1.44

0.36 0.097 -1.02

0.094 0.025 -1.60

0.033 0.0089 —2.05

0.49 0.13 -0.88

0.026 0.0070 -2.16
0.13 0.034 -1.46

0.055 0.015 -1.82

0.079 0.022 -1.67

0.047 0.013
1 OA—1.89

0.063 0.017 -1.76
0.68 0.19 -0.73

1.2 0.34 -0.47

0.1

1

0.030 -1.53

0.036 0.0100 -2.00
0. 10 0.029 1 Z A-1.54

0.70 0.20 -0.71

0.63 0.18 -0.75

0.033 0.0094 -2.03

0.22 0.061 -1.21

0.37 0. 10 -0.98

0.063 0.0] 8 -1.75

0.050 0.014 -1.84
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A K 108/sec

4368.64 Nd II 513 23397 0.080 0.023 -1.64
4374.93 Nd II 1470 — 24321 0.15 0.042 -1.38

4382.74 Nd II 3067 c on

n

256// A r\cn0.057 A A 1 ^0.016 1 ^7 A—1.79

4385.66 Nd II 1650 A A A C24445 0.23 0.066 -1.18

4391.10 Nd II 2585 25352 A A*^ O0.028 0.0081 —2.09

4400.83 Nd II 513 23230 0.12 0.036 -1.44
4411.06 Nd II 1470 — 24134 0.15 0.044 -1.36
441Z.Z/ Nd II

C 1 1
J 13 Z3 1 / 1

A A'2 A0.U30 A AAOOo.oooy O AC—Z.05
A A \ A A A4414.44 Nd II J 13 TJ 1 ^AZ3 1 oO A A 1 CO.Ul 5 A AA/f A0.0044 O 1 c—Z.35
44ZD.03 \1A TTINa II 14 /U T/l ACJZ4U53 A AAQQ A AAOQ 0 C/1—Z.54

4446.39 Nd II 1650 — 24134 0.17 0.051 -1.29

4451.57 Nd II 3067 — 25524 0.60 0.18 -0.75
/I /I C 1 QQ44 J 1 .yy \J^ TTJMa II

AU ZZ45D A Al Q0.038 A A 1 10.01 1
1 QC— 1 .5*5

A A Z£i Ar\44JD.4U \T TTNd II Zo4 1

V

A "JA0.30 A AO 1o.oy 1
1 A/1—1.04

44DZ.42 TTNd II
1 ^ ^ A T /I A C

1

Z4053 A A/1 Qo.o4y A A 1 C0.015 —l.o3

4462.99 Nd II 4512 26913 0.49 0.15 -0.84

4465.07 Nd II 0 — 22390 0.019 0.0055 -2.26
A A Z £ir\44dj.oU Nd II

1 A nc\14/U O '2 O C-7Z3oj /
A f\1 ^U.U33 A AAOOo.ooyo A 1—Z.Ul

A Al f\ c\n KT -3 T TNd II
CAO ^5086 n A A /I27446 0.064 A A 1 n0.019 1 n 1—1.7

1

A An z zn Nd II 513 "O O C 1ZZ85 1
A AAO O0.0088 A AAO 10.0027 O CO—2.58

4485.95 Nd II 3067 25352 0.018 0.0054 -2.27

4501.82 Nd IT 1650 — 23857 0.11 0.034 -1.46
M ^ T TNd II J 13 ZZ6y /

A A /I 10.041 A A 1 OO.OIZ 1 0

1

—i.y 1

4541. z/ Nd II 3067 O CAO 1Z50o 1
AIT
0. 1

3

A A /I O0.04Z —1.3o
A C < A 0*74j j4.y /

KT ^ T TNd II 30o /
O CA 1 y1Z5014 A A 1 "2

0.01 3
A AA/1 10.0041 O 0 Q—z.3y

4556.14 Nd II 513 22456 0.019 0.0060 -2.22

4556.74 Nd II 1470 — 23410 0.021 0.0066 -2.18

4jd /.6

1

'hT^ TTNd II 1 djO Z353 /
A AOOo.ozz A AA/C OO.OOoo O 1 ^7—Z. 1 /

/I CQ/I A Z43y4.4j Nd II
1 ^ CA16j0 Z341U A AO 1O.OZ 1 O.OOo /

O 1 ^—Z. 1 /

4jy /.uz \T /A TTNd II
1 ^ ^ AlojO oil QTZ33y /

A AC 10.05 1
A A 1 ^0.0 1 D 1 '7Q—1. /y

4607.38 Nd II 4512 26211 0.023 0.0075 -2.13

4612.47 Nd II 513 - 22188 0.0060 0.0019 -2.72

4632.64 Nd II 1650 23230 A A 10.012 A AAO n O /I 1—2.41

4680.74 Nd II
CIO513 ^ 1 on 121871 A AT n0.039 A A 1 '5

0.013 1 on—1.89

4703.57 Nd II 3067 24321 A Az: o0.062 A AO A0.020 —1.69

4706.54 Nd II 0 21241 0.094 0.031 -1.50

4709.71 Nd II 1470 — 22697 0.057 0.019 -1.72

4715.59 Nd II 1650 2285 1
A A C O0.059 A AO A0.020 1 ^7A—1. /O

4/b3.t>2 Nd II 3067 24053 A AO 10.021 A A/\'700.00 /Z O 1 /I—Z. 14
An ^ "J on4763.87 M J TTNd II

1 /I TA1470 22456 A AO A0.0Z4 A AAOAO.OOoO O 1 A—Z. 10

4797.15 Nd II 4512 25352 0.077 0.026 -1.58

4799.42 Nd II 0 — 20830 0.011 0.0037 -2.43
AO ^ 1 1 A4o 1 1 .34 T TNd II

CIO
J 13 z izyz A A/1 Oo.o4y A A 1 "7

0.01 / —l./f
4o'Z0.j4 T TNd II

1 /C CA1650 OO "5 OAzz3yo A A/1 A0.040 A A 1 /I0.014 — 1 .00
A G'^ A 1 O4oZ4. 15 Nd II 45 IZ O CO 1 cZ5Z35 A AAOQo.oooy A AA'3 10.003 1

0 C 1—Z.5 1

4oZ5.4o T TNd II
i An f\14/0 O O 1 o oZZloo A AOCo.oy5 A Al 10.033 1 AQ—[ .48

4835.98 Nd II 0 20673 0.012 0.0043 -2.36

4859.02 Nd II 2585 23160 0.10 0.036 -1.45

4867.84 Nd II 1650 22188 0.013 0.0045 -2.34

4876.12 Nd II 25014 0.014 0.0050 -2.30
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A K

4902.03 Nd II 513 20907
4914.37 Nd II 3067 — 23410
/I no A no4y2U.Do Nd II 5 1 3

o no '2 nZUoiU
45*31). /I Nd II 663 /

1 Q 1 '2Z6y 1 i

4y4z.yj Nd II 5yo6 1 1Z6Z 1 1

4943.90 Nd II 1650 21871
4958.10 Nd II 3067 — 23230
4959. 1

3

"NT -3 WWNd II
c 1

1

5 1 3
o n^c 1

1

4961.39 M J WWNd II
cno ^:5086 z5zi5

4970.93 IvT J WWNd II
o c o c2585 2Z6y /

5027.85 Nd II 4438 24321
5033.52 Nd II 9166 — 29027
C f\OC\ O A5089.84 Nd II

1 Zl C A1650 1 O A'lZilyZ
CAO^ OA5092.80 Nd II 3067 22697
C AA /' C5096.52 Nd II 4438 24053

5102.39 Nd II 5488 25081
5107.59 Nd II 6637 — 26211
c 1 in /; 1
5 1 iy.6i NT ^ ¥ ¥Nd II

Z AOQ5488 o c n 1 /Iz5U14
Clin Nd II 1 U5 1 /

1nnm3UUUZ
C 1 /I 1 1 -}

J 14j. J J Nd II 14 /U zuyu /

5165.14 Nd II 5488 24843
5167.92 Nd II 4512 — 23857
c 1 o 1 1-7
5 1 o 1 . i /

M J ¥ ¥Nd II 6y3Z Z6zz /

J 1 8Z.6U M J ¥ ¥Nd II 6(JU5 o CO n

c

Z5zy5
c 1 n 1 A z
5 iyi.45 M -3 ¥ ¥Nd II

1 c n
1 651)

onnmzUVU /

5192.62 Nd 11
• 9166 28419

5212.37 Nd II 1650 - 20830
C AC5225.05 Nd II

/- {\r\ c
6005 25138

5228.43 Nd II 3067 22188
5234.20 Nd II 4438 23537

5249.59 Nd II 7869 26913
5250.82 Nd II 6005 — 25045
5255.5

1

Nd II
1 /I CA1650 20673

C O A'J52 73.43 M -J WWNd II
C AO O5488 O /I /I /I c24445

5z /6.88 Nd II 6932 258 / /

5293.17 Nd II 6637 — 25524
5302.28 Nd II 11392 — 30247
5 jU6.4 / II 65*32 O C ^7 -7025 / /2

Nu 11
1 n 1 o c
1 U 1 y5 o ono ^2VU2 /

< 1 1 AH53 1 1.46 Nd II 26 / /2

5319.82 Nd II 4438 23230
5336.55 Nd II 4438 — 23171
5345.7 1 Nd II

AA A T9043 27744
C O C ^ AO5356.98 Nd II

1 A 1 A C10195 28857
C T 1 1 "7

5361.17 Nd II 45 12 23 160

5361.47 Nd II 5488 241 34
5371.94 Nd II 11392 30002
5399.12 Nd 11 7525 26041
5416.38 Nd II 6932 25389
5421.56 Nd II 6005 24445

gA 1 .ACT CTT

lO^/sec

0.020 0.0072 -2.14

0.064 0.023 -1.64

0.061 0.022 -1.65

0.037 0.013 -1.87

0.030 0.011 -1.96

0.015 0.0054 -2.27

0.026 0.0096 -2.02

0.068 0.025 -1.60

0.12 0.045 -1.34

0.015 0.0056 -2.25

0.042 0.016 -1.80

0.36 0.14 -0.86
0.041 0.016 -1.79

0.15 0.060 -1.22

0.039 0.015 -1.81

0.15 0.059 -1.23

0.42 0.16 -0.79

0.030 0.012 -1.93

2.3 0.90 -0.05

0.021 0.0084 -2.08

0.14 0.054 -1.27

0.054 0.022 -1.66

0.15 0.060 -1.22

0.11 0.043 -1.37

0.13 0.053 -1.28

1.4 0.56 -0.25

0.079 0.032 -1.49

0.11 0.045 -1.35

0.048 0.020 -1.71

0.25 0.10 -0.99

1.0 0.43 -0.37
0.17 0.070 -1.16
0.090 0.037 -1.43

0.42 0.18 -0.75

0.16 0.065 -1.19

0.67 0.28 -0.55

0.61 0.26 -0.59
0.1

1

0.048 -1.32

0.072 0.030 -1.52

0.30 0.13 -0.89

0.26 0.11 -0.96

0.046 0.020 -1.71

0.15 0.065 -1.19
0.46 0.20 -0.70
0.023 0.0099 -2.00

0.19 0.084 -1.08

0.54 0.23 -0.63

0.026 0.01

1

-1.94

0.070 0.031 -1.51

0.060 0.027 -1.58
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5761.70 Nd II 8420 — 25772
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1
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H 1 AO /I 16108.41 XTJ -r TNd II yo/4 O /I A /I 1z6U41
6170.49 Nd II 9674 25877
6183.91 Nd II 9358 25524
6238.50 Nd II 8420 24445
6298.42 Nd II 7525 23397
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u.uoy A A/I AU.U40 — 1 lA— 1 . J4
0.038 0.020 -1.70

0.018 0.0096 -2.02
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A K

\j ^ \j • \j y Nd II 8420 - 24134
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7261.64 Nd II 8420 - 22188
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7796.42 Nd II 10337 - 23160
7825.20 Nd II 12460 - 25235
7982.09 Nd II 8717 - 21241
8643.48 Nd II 9675 - 21241

gf Log gf

108/sec

0.014 0.0087 -2.06
0.01

1

0.006.8 -2.17

0.0086 0.0054 -2.26
0.0041 0.0026 -2.58

0.0047 0.0030 -2.53

0.0060 0.0039 -2.41

0.0099 0.0066 -2.18

0.0058 0.0041 -2.39

0.0066 0.0053 -2.28

0.012 0.0096 -2.02

0.0066 0.0052 -2.28

0.012 0.0099 -2.00
0.0084 0.0072 -2.14
0.0039 0.0034 -2.47
0.0071 0.0065 -2.19

0.0080 0.0073 -2.13

0.012 0.01

1

-1.95

0.012 0.01

1

-1.94
0.0069 0.0078 -2.11
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Wavelength Spectrum Energy Levels gA gf Log gf
A K 10^/sec

ZZ O 7. In 1 1 u — 43655 J.U n 10 A 4AU.4U
Z jUU. / O M -i I

In 1 1 ZUJ 4 J D J J 7 7Z.Z A 1 8U. i 0 A 7 <

2310.96 Ni I 0 — 43259 7.6 0.60 -0.22
2312.34 Ni I 1332 — 44565 9.5 0.76 -0.12

Mi I 77 17ZZ 1 /
— 45419 1 n

1 u. A 87U.oZ —A AQ

Z J 1 /.ID IN 1 1
1 117
1 J jZ — 44475 7 8

/ .0 AU.D J A 70U.ZU
Z JZU.Uj IN 1 1 u 4jU7U 1 1

1 1

.

A 8^.U.OO A A7

2321.38 Ni I 2217 — 45281 13. 1.1 0.04
2325.79 Ni I 1332 — 44315 8.9 0.72 -0.14
OTTO Q/;

IN 1 1
77 1

7

ZZ 1 /
— 45122 7 1 AU.J 7 A 71U.Z J

Z J J / .^y Mi I
IN 1 1

nV — 42768 7 nz.u A 1 aU. 1 0 A 7QU. / y
9 ^ ^7 87Z J J / .oZ M -i I

IN 1 1
17 11
1 / 1 J 4447^444 / J 1 1

1 .

1

A A88U.Uoo — 1 C\<— 1 .Uj

2345.54 Ni I 0 — 42621 5.5 0.46 -0.34
2346.63 Ni I 1332 — 43933 1.2 0.10 -0.99
71/17 ^7Z j't 1 .J L M i I

IN 1 1
AV — 42585 1 Q

1 .y A 1 AU. 1 0 —0 80U.oU

Z joU.D J M -i T
IN 1 1

77 17ZZ 1 /
— 44565 1 .J A 1 7U. 1 Z —A Q1Kj.y 1

ZjDZ.UO M -i IIN 1 1
1 1171 JjZ 4J D J J 1 4

1 .4 n 1 7U. 1 Z —0 Q7U.7Z

2386.58 Ni I 880 — 42768 1.8 0.15 -0.81

2419.31 Ni I 1332 — 42654 2.7 0.23 -0.63
747 1 71Z'tZ 1 .Z J M -i IIN 1 1

1 117
1 J JZ — 42621 n 88U.oo n 077U.U / /

—1 1

1

1.11

7zl7 1Z^Z J. J J M -i I
IN 1 1

1 117 — 42585 n 87U.o /
A A77U.U / /

—1 1

1

1.11
7471 A/^Z'+Z J.DO Mi I

IN 1 1
77 17ZZ 1 / 4j4D4 1 1 A AQQ —1 0

1

1 .u 1

2424.03 Ni I 1713 — 42954 0.97 0.085 -1.07

2453.99 Ni I 2217 — 42954 1.5 0.13 -0.88
7477 HAZ'f / z.uo Mi I

IN 1 1
77 1

7

ZZ 1 /
— 42656 7 ^Z.J n 71U.Z J —

0

U.04

7/I7A 87 Mi I
IN 1 1

AU — 40361 C\ 7 1U. / 1 U.UOO — 1 18
1 . 1 0

ZD"D.'+5' Mi IIN 1 1
141 nj4 1

U

404844U4o4 n 40U.4U n 044U.U44 — 1 l^i1 . jO
2798.65 Ni I 880 — 36601 0.56 0.066 -1.18

2821.29 Ni I 205 - 35639 0.72 0.086 -1.07
Tore cr»
ZoDJ.JU "NT -1 I

IN 1 I
17 11
1 / 1 J

— 36601 n 1

Q

u. 1

7

A A7 4U.UZ4 —1
J .0 J

7Qn7 /I AZ 7U / .40 "NT -i I
IN 1 1

77 17ZZ 1 /
— 36601 n 74U.Z4 A A1

1

U.Uj 1
—1 ^ 1

1 .J 1

7Q 1 /I n 1
IN 1 I

1117 A A74U.U / 4 A AAQ4U.UU74 —7 01Z.UJ

2943.91 Ni I 205 — 34163 0.99 0.13 -0.89

2981.65 Ni I 880 - 34409 1.2 0.16 -0.78
7Q84 1 1 Mi I

IN 1 1
n — 33501 n 4

1

U.4 1 u.uj j 1 .zo

7007 (:r\ Mi IIN 1 1
70^ZUJ — 33611 n 8^.U. 00 n 1

7

u. 1 z —0 QAu. y^
7QQ4 4A Mi IIN 1 1

- 70^• ZUJ 1 1 <;Qn 1 7
1 . /

n 71U.Z J —0 A4U.04

3002.49 Ni I 205 — 33501 6.7 0.90 -0.04

3003.63 Ni I 880 — 34163 4.5 0.61 -0.21
in 1 7 nnjU 1 z.uu Mi I

IN 1 1
14 1 nj4 1 u - 36601 1 J

.

7 nz.u 0 1

1

U.J 1

in 1 Q 14 Mi I
IN 1 1

Au — 33112 n ^1U.J J n 077U.U / z — 1 1 A1.14
ini 1 871.0/ Mi I

IN 1 1
A
KJ 17Q71 n 1 8u. 1

0

A A7 ^U.UZ J — 1 AO
1 .DU

3037.94 Ni I 205 — 33112 2.6 0.37 -0.44

3045.01 Ni I 1332 - 34163 0.31 0.043 -1.37
in^n 87 Mi I

IN 1 1
7n^ZUJ

- 32973 J. 1
0 7

1

u. /

1

—0 1 '^
U. 1 J

in<4 17jUj4. JZ Mi T
IN 1 1

8snooU — 33611 7 AZ.O 0 17U.j /
—0 41U.4J

in<7 f^AjUj / .o4 Mi INil 17 11 34409 4 14. 1
0 <aU.JO —n 74U.Z4

IHA/I /^7 Mi IN 1 1
CCA 33501 A 8 ^U.O J A 1 7U. 1 z —A Q7U. yZ

3080.76 Ni I 1713 34163 0.98 0.14 -0.86

3097.12 Ni I 1332 3361 1 0.53 0.077 -1.12
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Wavelength Spectrum Energy Levels gA gf Loggf
AA K /sec

3099. 12 Ni I
\ 1 1^1332 - 33590 VAZ A A/;A0.060 1 OT— 1 .22

3 101.55 Ni I
o o r\880 331 12 A £L4.6 0.6 /

A 1 '7—0. 1 /

3101.88 Ni I 3410 35639 4.7 0.68 -0.17

3105.47 Ni I 2217 34409 0.56 0.081 -1.09

3 1 14. 12 Ni I 880 32982 A An0.47 A A^ O0.068 1 1 "7—1.1/

3 1 34. 1

1

Ni I 1713 - 3361 1 5.0 A QH0.o6 A r\i—0.0 /

3 145.72 Nl I
1 '5 1 "0

1 332 33 1 12 A AOO0.09o A A 1 C0.015 1 Q A—l.o4

3181.74 Ni 1 15610 47030 5.1 0.77 -0.11

3184.37 Ni I 2217 — '3361 1 0.21 0.031 -1.51
line C7
3 195.57 Nl I Ill 1 33501 A 1 10. 1 1

A A 1O.Ul / — 1. 1

1

3 1 9 /. 1 1 Nl I
1 ^7 1 '2

1/13 - 32982 O.Z /
A C\A 1U.U4

1

1 Id—i.5y
jZvZ. 14 Nl I 2 J / 54 56974 Z3. 1 c3.5 A c cU.55

3214.06 Ni I 25754 56858 73. 11. 1.05

3217.83 Ni I 25754 56821 73. 11. 1.05

3221.27 Nl I 30923 61958 56. O Qo.o A O/i0.94

3221.65 Nl I 0 - 31031 A 1
0. 16 A AO A0.024 1 /CI—1.61

3225.02 Nl I
'3 /I 1 A3410 34409 A C C0.55 A AO/CO.O06 1 f\i—1.0/

3232.96 Ni I 0 30923 1.1 0.17 -0.77

3234.65 Ni I 880 31786 0.36 0.057 -1.25

3243.06 Ni I-
O A C205 31031 0.62 A AO"?0.09 /

1 A

1

— 1 .01

3248.46 Nl I
1 ACz05 - 30980 A 1 AA

0. 100 A A 1 ^0.0 1

6

1 OA— 1 .80

3250.74 Nl I
"3 1 A3410 34163 A '2 A0.30 A A /I T0.04 / — 1.32

3271.12 Ni I 880 31442 0.11 0.018 -1.74

3282.70 Ni I 1332 31786 0.15 0.025 -1.60

33 15.66 Nl 1
O OA880 31031 U.69 A 1 1

0. 1 1
A QC—0.95

3320.26 Nl I
1 "3 T "O
1 33z - 31442 A '} O0.39 A A^ A0.064 1 1 Q— 1.19

3322.3 1 Nl I
T y1 1 A3410 33501 A /; c0.65 All0. 1 1

A Q"7—0.9 /

3361.56 Ni I 880 30619 0.31 0.053 -1.28

3365.77 Ni I 3410 33112 0.63 0.11 -0.97
11 an \ nJioo. 1 /

X.T -I ¥Nl I
1 "3 O — 31031 A '2 C0.35 A ACQ0.059 —1 .23

11 C O 13366.8

1

XT TNl I

^7 T 1z /z6

1

- 56954 Z9. A n4.9 A 00.69

336 /.o9 XT

¥

Nl 1 z05 29888 A AC 10.05 1
A AAO/;0.0006 —2.06

3369.57 Ni I 0 29669 2.1 0.35 -0.45

3371.99 Ni I 1332 30980 0.41 0.071 -1.15

33 I^.IL XT 4 ¥Nl I
OAC 29833 A '^AO.zO A A'5 A0.034 1 A1— 1 .4 /

3374.64 XT -1 ¥Nl I nzbi - 56885 57. 9.0 A QQ0.99

3380.5 /
XT 4 ¥Nl I

'3 /I 1 A3410 32982 6.

1

1 A
1 .0

A AO0.02

3380.85 Ni I 2217 31786 0.32 0.055 -1.26

3391.05 Ni I 0 29481 0.91 0.16 -0.80
1 1 c\'^ on Ni I

'I A C205 29669 '> AZA f\ A t0.41 A "3 0—0.38

34Uy. JO XT 4 ¥Nl I 0 — 29321 A AC? A A 1 C0.015 — 1 .o2
1 /I 1 1 /I o341 3.48 Ni I 1332 30619 0.32 A A C C0.055 1 0—1.26
3413.94 Ni I 880 30163 0.28 0.048 -1.31

3414.76 Ni I 205 29481 5.7 1.0 0.00

3423. /

1

XT 4 ¥Nl I
1 '7 1 11713 30913 1.7

A '3 A0.30 A CO—0.52

1 All3433. j6 Nl I
OACZ05 29321 1 o ATI0.3 1

A C 1—0.5 I

343 /.zo
XT 4 INl I 0 29084 0.62 All

0. 1 I —0.96

3446.ZD XT 4Nl I
OOAooO 29888 1 03.0 A A 1 1—0. 1 /

3452.89 Ni I 880 29833 1.0 0.18 -0.74

3458.47 Ni I 1713 30619 4.9 0.88 -0.06
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Wavelength Spectrum Energy Levels

A K

3461.65 Ni I 205 - 29084
3467.50 Ni I 1332 - 30163
3469.49 Ni I 2217 - 31031
3472.54 Ni I 880 - 29669
3483.77 Ni I 2217 - 30913

3485.89 Ni I 1713 - 30392
3492.96 Ni I 880 - 29501
3500.85 Ni I 1332 - 29888
3502.60 Ni I 0 - 28542
3507.69 Ni I 1332 - 29833

3510.34 Ni I 1713 - 30192
3513.93 Ni I 1713 - 30163
3515.05 Ni I 880 - 29321
3519.77 Ni I 2217 - 30619
3524.54 Ni I 205 - 28569

3527.98 Ni I 1332 - 29669
3548.18 Ni I 2217 - 30392
3551.53 Ni I 1332 - 29481
3561.75 Ni I 0 - 28068
3566.37 Ni I 3410 - 31442

3571.87 Ni I 1332 - 29321
3587.93 Ni I 205 - 28068
3597.70 Ni I 1713 - 29501
3610.46 Ni I 880 - 28569
3612.74 Ni I 2217 - 29888

3619.39 Ni I 3410 - 31031
3624.73 Ni I 0 - 27580
3664.10 Ni I 2217 - 29501
3669.24 Ni I 1332 - 28578
3670.43 Ni I 1332 - 28569

3674.15 Ni I 205 - 27415
3688.42 Ni I 2217 - 29321
3693.93 Ni I 880 - 27944
3722.48 Ni I 1713 - 28569
3736.81 Ni I 3410 - 30163

3739.23 Ni I 1332 - 28068
3775.57 Ni I 3410 - 29888
3783.53 Ni I 3410 - 29833
3807.14 Ni I 3410 - 29669
3831.69 Ni I 3410 - 29501

3858.30 Ni I 3410 - 29321
3889.67 Ni I 1713 - 27415
3972.17 Ni I 3410 - 28578
3973.56 Ni I 3410 - 28569
4401.55 Ni I 25754 - 48467

4459.04 Ni I 26666 - 49086
4462.46 Ni I 27944 - 50346
4470.48 Ni I 27415 - 49778
4592.53 Ni 1 28578 - 50346
4600.37 Ni I 29013 - 50745

gf Loggf
108/sec

3.2 0.57 -0.24
0.17 0.030 -1.52
0.26 0.048 -1.32
1.2 0.22 -0.65
0.58 0.11 -0.97

0.12 0.022 -1.66
3.9 0.72 -0.14
0.53 0.097 -1.01

0.036 0.0066 -2.18

0.043 0.0080 -2.10

2.3 0.43 -0.37
0.23 0.042 -1.37

4.5 0.83 -0.08

0.65 0.12 -0.92

4.6 0.85 -0.07

0.083 0.016 -1.81

0.31 0.058 -1.24
0.040 0.0075 -2.12

0.032 0.0061 -2.21

6.4 1.2 0.08

0.69 0.13 -0.88

0.065 0.012 -1.90

0.97 0.19 -0.73

0.75 0.15 -0.83

0.43 0.085 -1.07

7.5 1.5 ^0.17

0.057 0.01

1

-1.95

0.15 0.030 -1.53

0.076 0.015 -1.81

0.10 0.020 -1.69

0.1

1

0.022 -1.65

0.13 0.026 -1.59

0.043 0 0088 -2.06

0.077 0.016 -1.79

0.15 0.032 -1.50

0.034 0.0071 -2.15

0.57 0.12 -0.92

0.65 0.14 -0.85

0.63 0.14 -0.86

0.10 0.023 -1.64

1.1 0.24 -0.62

0.017 0.0039 -2.41

0.028 0.0065 -2.19

0.082 0.020 -1.71

23. 6.8 0.83

20. 6.0 0.78

5.7 1.7 0.23

1 5 4.6 0.67

12. 3.7 0.57

6.3 2.0 0.30
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Wavelength Spectrum Energy Levels

A K
gA gf Log gf

lO^/sec

4605.00 Ni I 28068 49778
4606.23 Ni I 29013 — 50717
A a AO an4648.66 Nl I 2 / jol)

46o6.22 Nl I

AlXAAl Ni I 27261 48467

4715.78 Ni I 28578 _ 49778
4756.52 Ni I 28068 — 49086
4763.95 Ni I 29481 50466
4786.54 Ni I 27580 A Ci A ^ ^48467
4807.00 Ni I 29669 50466

4829.03 Ni I 28569 49271
4831.18 Ni I 29084 - 49778
4855.41 Ni I 28569 49159

Ni I 28542 49086
4873.44 Ni I 29833 50346

4904.41 Ni I 28569 48953
4918.36 Ni I 30980 - 51306
4935.83 Ni I 3 1786 52040
4980.16 Ni I 29084 49158
4984.13 Ni I 30619 50678

5000.34 Ni I 29321 _ 49314
5012.46 Ni I 29833 - 49778
5017.59 Ni I 28542 48467
5035.37 Ni I 29321 49175
5048.85 Ni I 31031 50832

5080.52 Ni I 29481 49158
5081.11 Ni I 31031 - 50706
5084.08 Ni I 29669 49333
c r\c\c\ ^
5099.32 Ni I 29481 49086
5099.95 Ni I 29669 A^TIX

5115.40 Ni I 30923 50466
5129.38 Ni I 29669 - 49159
5137.08 Ni I 13521 32982
5142.77 Ni I 29888 49328
5 146.48 Ni I 29888 A C\'^ 1 A493 14

5155.76 Ni I 31442 _ 50832
5168.66 Ni I 29833 — 49175
5176.56 Ni I 31442 50754
5435.87 Ni I 16017 34409
5476.91 Ni I 14729 32982

5510.00 Ni I 31031 49175
5578.73 Ni I 13521 — 31442
5587.86 Ni I 15610 33501
5592.28 Ni I 15734 3361

1

5614.79 Ni I 33501 51306

5625.33 Ni I 32982 50754
5649.70 Ni I 3361 1 51306
5664.02 Ni I 36601 54251
5682.20 Ni I 33112 50706
5695.00 Ni I 32982 50537

19. 5.9 0.77

6.2 2.0 0.30
1 n

6.

1

0.78

/.J Z.J

21. 7.0
f\ Ci A
0.84

5.4 1.8 0.26

7.2 2.4 0.39

4.3 1.5 0.17

8.5 2.9 0.47

6.3 2.2
f\ ^ A
0.34

5.0 1.8 0.25

5.0 1.8 0.24
9.9 3.5 0.55

7.4 2.6 0.42

5.0 1.8 0.25

8.4 3.0 0.48

7.3 2.7 0.43

4.9 1.8 0.26
8.9 3.3 0.52

12.
A A
4.4 0.64

3.2 1.2 0.07

4.0 1.5 0.18

8.9
1 A
3.4 0.53

21. 7.9
r\ f\r\
0.90

A
4.2 1.6 0.20

21. 8.0 0.91

17. 6.7 0.82

5.4 2.1 0.32

3.6 1.4 0.15

5.3 2.1 0.32

5.3 2.1 0.32

3.7 1.4 0.16

0.055 0.022 -1.66

4.9 1.9 0.29
8.1 3.2 0.51

11. 4.3 0.63

3.2 1.3 0.11

3.5
1 A
1.4 0.15

0.029 0.013 -1.89

0.46 0.21 -0.68

1.4 0.64 -0.19
0.011 0.0051 -2.30

0.027 0.013 -1.90

0.040 0.019 -1.73

2.9 1.4 0.14

1.5 0.73 -0.14
1.3 0.61 -0.22

2.5 1.2 0.08

3.5 1.7 0.22

2.2 1.1 0.04
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Wavelength Spectrum Energy Levels
A K

5709.56 Ni I 13521 31031
5711.90 Ni I 15610 — 33112
C7 1 c no Nil 17Q71 c A/)

J / J4.00 In 1 I 1 JO 1

U

17 007

J / OU.o J In 1 I J J 1 1 z CA/i /rz:

5857.76 Ni I 3361 1
— 50678

5892.88 Ni I 16017 — 32982
0 1 UO. 1 z M -i T

l^J 1 1
11^71
1 J JZ 1

7Qfi8fizyooo
D J /O.o 1

M -1 I
IN 1 1 jZy / J 47 1 JO

^ 1 Q 1 18D 1 7 1 . 1 o In 1 I
1 1 ^7 1
1 J JZ 1

7QAAQAyooy

6256.36 Ni I 13521 — 29501
6314.66 Ni I 15610 — 31442
0D4J.04 IN 1 I

1 1 ^7 1
1 J jZ 1 zojoy

O /D /. / / IN 1 I
1 /177Q
1 4 / z.y

7 OCA 1ZVjU 1

O / iL.il. N 1 1
7 QC A 1 /I /IT A

1

44Zo J

6914.56 Ni I 15734 — 30192
7110.90 Ni I 15610 — 29669
7 177 7n
/ 1 zz.zu IN 1 I

70 C£QZOJ07 A 7 AAA4ZoUo
7107 AA

In 1 I
in 1 Q7jU 1 7Z 44 1 1 Z

7 1 Q7 A7
In 1 I

1 1 A
1 JO 1 U 7QCA 1zyju 1

Ni I 15734 — 29501
7291.45 Ni I 15610 — 29321
7 -3 Q C 7/1

In 1 1
7 7 1 A7ZZ 1 UZ 1 <A1Q3 JD

Mil 7 QAO A /I 7 AHA
7/1 AQ 1 C Nil 1 A/T 1 Q /I /I 1 1 744 1 1 Z

7414.51 Ni I 16017 — 29501
7422.28 Ni I 29321 — 42790
/ JZZ. / 0 IN 1 1 Z?JU 1 4Z / yU
7^7 ^ 17

IN 1 1
7Q17 1 /1 7AAA

7 <; ah
/ J J J.OU IN 1 1

1 1 ni 1 /1/17A144ZD3

7574.05 Ni I 30913 — 441 12

7617.00 Ni I 29481 — 42606
7^ 1 Q 7 1
/ 0 1 y.z 1 IN 1 I

7 Q/^AQZyOOy /177QA4Z /

77 1 /I 17
/ / 1 4. JZ In 1 I

1 C Z, 1 A 7 S <AQZoJ07
77 1 < <fi
/ / 1 J.JO IN 1 I

7QC11ZVo J J
/177QA4Z / yyj

7727.61 Ni I 29669 — 42606
7748.89 Ni I 29888 — 42790
77 0 0 Q/l N 1 I

1 C7 1 /I
1 J / 34 7 0 C A Qzojby

77Q7 CO Nil J 144Z /I /) 7 A 144Zd3
7917.44 Ni I 30163 42790

8809.42 Ni I 31442 42790
8862.55 Ni I 32982 44263

gf Loggf
108/sec

0 036 0 017 —1 lf\

0 07R 0 014 1 . 00
3.0 1 .5 0 1 f\

0.041 0.021- -1.69
2.2 1.1 0.05

3
'?

1 0 7 1

0 078 0 015 — 1 811 . 0 J
0 017 0 00^>Q —7 1

2.5 1.4 0.16
0.012 0.0067 -2.17

0 014 0 0081 —7 08
0 070 0 017\j. vj 1 z.

— 1 Ql1 . yJ
0 07 1 0 014 —1 86

0.038 0.026 -1.58

0.98 0.67 -0.17

0 071 0 01 f> —1 7Q

yj.yj v D 0 010 —1 QQI .yy
7 0 0 7Q

1.00 0.77 -0.11

0.013 0.010 -2.00

0 013 0 010 —1 Q91.-77

0 011 0 00R7 —7 Ofi

\J.\JJ \J 0 04^ — 1 14

1.7 1.4 0.14
2.6 2.1 0.33

VJ.\J 1 J 0011 —1 Qfi1 . yyj

7 SjL . J 7 0 0 1

1

1.4 1 71 >Z. 0 09

0.95 0.81 -0.09

3.3 2.8 0.45

1 11 . J 1 1
1 .

1

0 01

7 4 7 1Z.* 1 0 17VJ. J z.

1 .0 0 M —0 05VJ. VJJ

0.033 0.030 -1.53

0.59 0.53 -0.28

7 1 1 9 0 77VJ. z, /

7 7 7 0Z, . VJ 0 10
0 0?? 0 070 — 1 71

2.3 2.1 0.31

0.23 0.21 -0.67

0 7^U.Z J 0 7Q —0 51VJ. J3
1.8 2.1 0.33
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

2316.04 Ni II 8394 - 51558 59. 4.8 0.68

2394.52 Ni II 13550 - 55300 167. 14. 1.16

2416.14 Ni II 14995 - 56371 155. 14. 1.13

2437.89 Ni II 13550 - 54557 79. 7.0 0.85
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Log gf

200L45 Os I 0 49947 2.9 0.17 -0.76
2003.73 Os I 4159 - 54050 7.4 0.45 -0.35
zUl o. 14 Os I 0 A C\ C A49534 10. 0.63 -0.20
lull, lb Os I 2740 52162 O A

8.4 0.52 -0.29
zOzo.Zi Os I 4159 53447 10.0 0.62 -0.21

2034.44 Os I 0 _ 49138 7.1 0.44 -0.36
2048.28 Os I 2740 - 51546 5.4 0.34 -0.47

Os I
A t c a4159 52938 6.6 0.42 -0.38

2061.65' Os I 5 1229 10. 0.67 -0.18
2076. 5*5 Os I 0 48132 3.8 0.24 -0.61

2079.97 Os I 0 48062 7.5 0.48 -0.32
2082.54 Os I 4159 - 52162 3.5 0.23 -0.65
2089.03 Os I 0 47854 1.6 0.10 -0.98
2089.21 Os I 11 50589 2.7 0.18 -0.75
2097.60 Os I 5 144 52802 8.6 0.56 -0.25

2100.63 Os I 2740 _ 50330 5.9 0.39 -0.41
2117.66 Os I 2740 - 49947 2.5 0.17 -0.78
/ 1 1 /.yb Os I 0 47200 3.1 0.21 -0.68

1 ^ 1 OA2123.84 Os I 4159 5 1229 3.

1

0.21 -0.68
2137. 1

1

Os I 4159 50937 9.6 0.66 -0.18

2154.59 Os I 2740 49138 4.3 0.30 -0.52
2157.84 Os I 0 - 46328 1.1 0.079 -1.10
2158.53 Os I 21AQ A r\r\ c A49054 2.1 0. 15 -0.83
2166.90 Os I 4159 50294 7 A

l.A 0.52 -<).28

2171.65 Os I 21AQ 48773 4.0 0.28 -0.55

2184.68 Os I 0 _ 45759 0.94 0.068 -1.17
2202.49 Os I 0 - 45389 0.86 0.062 -1.20
2227.98 Os I 0 44870 0.75 0.056 -1.25
2234.61 Os I 2740 AlAll 3.1 0.23 -0.63

2252. 15 Os I 8743 53 13

1

13. 0.97 -0.01

2255.85 Os I 2740 47052 6.7 0.51 -0.29

2264.60 Os I 4159 - 48303 7.1 0.55 -0.26
2268.28 Os I 2740 46813 1.3 0. 10 -0.98

2270.17 Os I 2740 46776 3.7 0.28 -0.55

2283.67 Os I 4159 47935 4.9 0.38 -0.42

2289.32 Os I 4159 47828 3.5 0.27 -0.57

2297.31 Os I 0 - 43516 0.79 0.063 -1.20

2324.24 Os I 0 4301 1 1.5 0.12 -0.91

2325.5

1

Os I 5144 48132 1.6 0.13 -0.87

2326.99 Os I 6093 49054 A f\
4.0 0.32 f\ AC\—0.49

2334.56 Os I 2740 45562 1.7 0.14 -0.86

2338.63 Os I 0 - 42747 1.2 0.098 -1.01

2340.69 Os I 5144 47854 3.

1

0.26 -0.59

Os I 4159 46813 3.8 0.3

1

-0.50

2345.75 Os I 4159 46776 2.4 0.20 -0.70

2347.38 Os 1 8743 51329 9.5 0.78
/All-0.1

1

2351.55 Os I 10166 52678 1.7 0.14 -0.86

2351.72 Os I 11378 53887 2.0 0.16 -0.79

2352.99 Os I 8743 51229 8.5 0.71 -0.15

2357.25 Os I 8743 51152 5.9 0.49 -0.31
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

U o 1 0 473 1

7

2362.77 OS I 0 — 42310
2363.33 Os I 8743 — 51043
2369.24 OS I 8743 — 50937
2370.70 Os I 4159 — 46328

9'^71 18^.J / I. lo Da I o / HJ

2374.33 Os I 4159 — 46264
2374.51 Os I 11031 — 53131
2377.03 Os I 5144 — 47200
2377.61 Os 1 11378 — 53424

2378 14 Os r 5766 47802
2378.74 Os I \111A - 54800
2379.39 Os I 5144 — 47158
2379.64 Os I 4159 — 46170
2380.82 Os I 2740 — 44730

U o 1 1 1 '?781 1 J> / o S"? "^8J J J J o

2384.62 Os I 2740 — 44663
2387.29 Os I 0 — 41876
2394.29 Os I 11378 — 53131
2395.39 Os I 2740 — 44475

9^QS 88 Dc; I Q 41 776

2396.78 Os I 12774 — 54484
2397.61 Os I 11378 — 53073
2398.18 Os I 11031 — 52716
2401.13 Os I 8743 — 50377

2407 73 VJ O 1 41 59 45775
2403.54 Os I 10166 — 51759
2403.85 Os I 8743 — 50330
2405.45 Os I 11378 — 52938
2405.96 Os I 8743 — 50294

2408 67 WO I 11 03 11 1 WJ 1 57535
2410.98 Os I 13020 — 54484
2414.10 Os I 8743 — 50154
2414.52 Os I 2740 — 44144
2417.99 Os I 4159 — 45503

7418 SZH 1 O . JJ J U o 1 1 1 "^78 S77 1 6

2418.53 Os I 2740 — 44075
2421.15 Os I 12774 — 54064
2424.56 Os I 0 — 41232
2424.97 Os I 0 — 41225

7476 1 9 Dc; IU o 1 9.1 A'X 4QQ47

Os I 10166 — 51311
2431.19 Os I 5144 — 46264
2431.61 Os I 11378 — 52491
2435.51 Os I 5766 — 46813

2435.65 Os I 13020 54064
2436.51 Os I 13020 54050
2440.68 Os I 11378 52338
2442.00 Os I 13365 54302
2445.88 Os I 12774 53647

0 97 0 081 -1 09
2.7 0.23 -0.65

5.0 0.42 -0.38

8.2 0.69 -0.16

5.3 0.44 -0.35

1 4 1.2 0 ft7

0.91 0!077 -1.11

3.9 0.33 -0.48

39. 3.3 0.52

12. 0.99 -0.00

1 6 0.13 -0.88

4.8 0.41 -0.39

13. 1.1 0.04

2.1 0.18 -0.75

0.67 0.057 -1.24

8 1 0 69 —0 1 6

1.9 0.16 -0.79

6.0 0.52 -0.29

17. 1.5 0.16
2.3 0.20 -0.70

4 0 0 ^4 —0 46

13. 1.1 0.06

3.4 0.29 -0.54
5.4 0.46 -0.33

36. 3.1
'

0.50

3 4 0 29 -0 53

9.4 0.82 -0.09
12. 1.0 0.02

16. 1.3 0.13

7.4 0.65 -0.19

20 1 7 0 24
17. 1.5 0.18

3.6 0.32 -0.50
2.6 0.23 -0.64
7.8 0.68 -0.17

5 4J . *-r 0 48 —0 ^7

5.2 0.46 -0.34
3.8 0.34 -0.47

2.3 0.21 -0.69
6.9 0.61 -0.21

7 8z. . o 0 75 —0 60
2.7 0.24 -0.63

8.1 0.72 -0.14
27. 2.4 0.39

3.6 0.32 -0.49

13 1.1 0 06
2.6 0^23 -0.64
3.1 0.28 -0.56

8.0 0.71 -0.15

7.4 0.66 -0.18
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Wavelength Spectrum Energy Levels

A K

2446.02 OS I 2740 43611
2450.74 Os I 8743 — 49534
2451 19 VJ O 1 1 1 378 52 1 62

245 1.73 Os I 2740 43516
2453 ?9^ ^ . *— ^ Os I 5766/ \j\J 465 1 5T^W_J 1

2453.90 Os I 8743 - 49483
2456.46 Os I 2740 43437
2457. 16 Os I 13365 54050
2459.84 Os I 5766 46407
2461.42 Os I 5144 45759

2464.50 Os I 12774 - 53338
2468.09 Os I 10166 — 50671
2472 28 n<=; I 5766 46202
9474 7R Wo 1 8743 491 38

U O 1 1 1 378 51759J I 1 ^ y

2476.84 Os I 0 - 40362
2480.71 Os I 1 1031 — 51329
2482.43 Os I 2740 4301

1

2484.04 Os I 5 144 45389
2488 55 Os I 5144 453 16

2489.04 Os I 10166 - 50330
2491.02 Os I 8743 48875
2491 .69 Os I 1 103

1

5 1 152
2492.42 Os I 6093 46202
2493.83 Os I 0 40087

2498.41 Os I 8743 - 48756
2499.92 Os I 14339 — 54328
2500 91 Oq I 14091 54064
2501 84 Os IWO 1 140911 y 1 54050
2502 29 wo 1 1 1 378 5 1 329

2504.39 Os I 2740 — 42658
2504.51 Os I 4159 — 44075
2508 61 0=5 IWO 1 1 1 378 51229
2509 94 0=5 Iwo 1 1 2774 52604
2512 87 Os Iwo 1 8743 48526

2513.25 Os I 5144 -

2515.04 Os I 5144 44893
2517 61 Os IWO 1 1 3365 53073
25 17.92 Os Iwo 1 41 59 43863
2 5 1 8 44 Os I 5144 44839

Os I
- 42422

Os I 4159 43755
I'ilft 01 Os Iwo 1 2740 423 1 7

2526 83 Os Iwo 1 1 2774 52338
2527 09 wo 1 8743 48303

2532 44 wo 1 14852 54328
2534.17 Os I 10166 49615
2538.10 Os I 12774 52162
2539.73 Os I 14091 53454
2540.14 Os I 4159 43516

gA gf Log gf

IQS/sec

4 0 —0 44
50^ W. A 5 0 ^»5

6 1 0 55W. J —0 7fi

6.2 0.56 -0.25

1.7 0.15 -0.82

29 7 6 0 47
f, 1U. 1 0 55 —0 7^^

7 8 0 7

1

W. / 1 —0 1 5W. 1 J

2.9 0.27 -0.57

40. 3.6 0.56

1 81 o. 1 f\ 0 71

7 3 n f>7 —0 1 7

7 5 0 ^^9 —0 1

15. 1.4 0.13

8.7 0.80 -0.10

A A f) 40W . w —0 39
2 3 0 7 1W. 1

—0 fi8w.uo
0 14W. J? H- —0 4^^

0.73 0.067 -1.17

90. 8.4 0.92

4 7 0 43w.*+_? —0 36
14 1 3 0 12

2 1 7 0 0 30

9.4 0.88 -0.06

0.27 0.025 -1.60

1 77 1

7

1 08
38 3 f\ 0 55
1 1
1 1 • 0 99\J, y y -0 00W. V/W

6.6 0.62 -0.21

26. 2.4 0.38

A 7 0 45 —0 ^5

^ 7 0 ^5 —0 46
1 7 w. v/o

16. 1.5 0.17

30. 2.9 0.46

4 1 0 61

1 2 1 1
1 . 1 0 05W.

D . J 0 34W. J'-T —0 47

6.7 0.64 -0.20

12. 1.1 0.04

1 . o 0 1 7 —0 76W. / \j

0 9"? 0 089 —1 051 . WJ
0 14yj. i H —0 86W. OD

6.5 0.62 -0.21

5.8 0.56 -€.25

2^ 7 3 0 35W. J ^

9 0 f\l\J.\J 1
-0 1 8W. 1 o

W. D 1

1 A 0 17

2.0 0.20 -0.70

270



Wavelength Spectrum Energy Levels

A K

2540.74 Os I 1 1031 50377
2541.65 Os 1 14091 - 53424
2542.51 Os I 8743 — 48062
2543.80 Os I 1 1031 — 50330
2546.17 Os I 11031 — 50294

2547.70 Os I 13365 52604
2548.10 Os I 14339 - 53572
2554.46 Os I 2740 — 41876
2555.11 Os I 11378 — 50503
2555.27 Os I 11031 — 50154

2555.80 Os I 14339 53454
2556.08 Os I 8743 - 47854
2557.77 Os I 8743 47828
2558.09 Os I 15223 — 54302
2562.66 Os I 13365 52375

2564.37 Os I 12774 51759
2565.17 Os I 10166 — 49138
2565.72 Os I 5766 — 44730
2566.49 Os I 11378 — 50330
2566.88 Os I 10166 — 49112

2568.83 Os I 1 1031 49947
2571.14 Os I 12774 - 51656
2571.78 Os I 8743 — 47615
2573.09 Os I . 4159 — 4301

1

2573.48 Os I 14091 — 52938

2574.74 Os I 15223 54050
2578.16 Os I 11378 - 50154
2581.05 Os I 5144 — 43876
2581.96 Os I 5144 — 43863
2582.62 Os I 5766 — 44475

2587.49 Os I 13020 51656
2588.26 Os I 14091 - 52716
2589.39 Os I 10166 — 48774
2589.51 Os I 14848 — 53454
2590.76 Os I 4159 — 42747

2591.98 Os I 1 1378 49947
2593.90 Os I 16212 - 54753
2594.14 Os I 12774 — 51311
2596.37 Os I 11031 — 49534
2596.69 Os I 4159 — 42658

2597.20 Os I 2740 41232
2597.58 Os I 0 - 38486
2599.13 Os I 14339 — 52802
2599.91 Os I 1 1031 — 49482
2600.45 Os I 12774 — 51218

2602.33 Os I 8743 47158
2603.80 Os I 13365 51759
2604.60 Os I 6093 44475
2604.96 Os I 14339 52716
2609.20 Os I 8743 47057

gf Log gf

108/sec

12. 1 .2 U.Uo

7.5 (\ n '1.

\J. 1

5

A 1 A14

43. 4.2 AU.d2
8.7 0.85 -0.07

10. 1.00 -0.00

1 A
14.

A 1 O
U. 1

2

17. 1 .6
A ^ 1U.2 1

2.4 U.24 —U.63
11. 1.0 0.02

7.7 0.76 -0.12

16. 1.6
A O 1
(J.2

1

A A4.4 (\ A^U.43 A "2 n—U.3 /

1 Q U.3<5 A /IT—OAZ
14. 1.4 0.14

14. 1.4 0.15

1 U.
n QQyj.yy

A AA

/.u U. /U A 1 a—U. 10

1 .u
f> 1 A
U. lU A QQ—{j.yy

40. 3.9 0.60
15. 1.5 0.18

iU. 3.U f\ AnU.4 /

6.9 U.69 —U. 1

6

15. 1.5
A 1 "7

U. 1 /

0.90 0.089 -1.05

4.8 0.47 -0.33

3.4 U.34 A A n—u.4 /

6.2 U.62 A O 1—u.2 1

5.6 0.56 A ^ C—U.25
11. 1.1 0.06

1.9 0.19 -0.71

1 2. 1 .2
A AOU.Uo

A C.4.6 f\ An A "3 1—U.33
A O4.0 f\ AO A "3 O—U.32
6.4 0.64 -0.19

11. 1.1 0.06

1 A
14.

1 A
1 .4 A 1 /C

U. 1 O
A A4.4 A /I CU.45 A 1 C—U.3 5

13. 1 .5
AIT
U. 1

3

1.7 0.18 -0.75

1.6 0.17 -0.78

1 .

1

All
0. 11

/A A C

0.43 f\ f\A A0.044 —1.36

1 2. 1 .2
A AOU.Uo

9.7 0.98 -0.01

9.4 0.95 -0.02

A 7 0U.io A A T—U.42
C 1
o. 1

A ^1 A O 1—u.2 1

J.J
A 1 ^U.36 A A A—U.44

4.7 Ci AO A "2 ^—U.32
8.2 0.84 -0.08
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Wavelength Spectrum Energy Levels
A K

gA
108/sec

gf Loggf

2609.56 Os I 5766 — 44075 6.3 0.65 -0.19
ZolO. /o Os I 13365 5 1656 38. 3.9 0.59
2611.33 Os I 14848 53131 12. 1.3 0.10
2612.63 Os I 0 — 38264 1.5 0.15 -0.81
2613.06 Os I 5144 — 43402 25. 2.5 0.40

2614.06 Os I 10166 — 48409 2.8 0.29 -0.54
ZoJ4.jU Os I 1 1378 49615 1 o

1.8 0.18 -0.74
2615.96 Os I 12774 50990 5.5 0.56 -0.25
2617.18 Os I 13020 — 51218 4.7 0.49 -0.31
2619.94 Os I 4159 — 42317 8.0 0.83 -0.08

2620.62 Os I 2740 — 40888 1.6 0.16 -0.79
zoz 1 .oZ Os I I) 38130 1.6 0.17 -0.77
2623.61 Os I 11378 49482 4.2 0.43 -0.36
2624.57 Os I 16212 — 54302 8.6 0.88 -0.05
2628.48 Os I 8743 — 46776 14. 1.4 0.16

2632.89 Os I 13020 — 50990 9.2 0.95 -0.02
zoi4.zy Os I 14o5Z 5ZoOZ 7.2 0.75 -0.13
2634.44 Os I 15391 53338 7.7 0.80 -0.10
2637.13 Os I 0 — 37909 11. 1.2 0.07
2637.98 Os I 12774 — 50671 5.2 0.55 -0.26

2639.98 Os I 14848 — 52716 3.0 0.31 -0.51
T/; /I 1 1-7Zo41. 1 / Os I 15ZZJ j3U /3 7.4 A ^7 O0.78 All-0.1

1

2641.60 Os I 11031 48875 10. 1.0 0.02
2643.63 Os I 12774 — 50590 6.9 0.72 -0.14
2644.11 Os I 0 — 37809 5.5 0.57 -0.24

2646.89 Os I 10166 — 47935 16. 1.7 0.24
Zd4 /. /3 Os I Z /4U Af\A no 2.3 0.25 A 1—0.61

2649.34 Os I 11378 49112 24. 2.5 0.40
2650.68 Os I 15223 — 52938 7.3 0.77 -0.11

2652.98 Os I 15391 — 53073 17. 1.8 0.27

2653.78 Os I 5766 - 43437 2.1 0.22 -0.66
2655. 19 Os I 13020 5067

1

5.3 0.56 -0.25

2655.78 Os I 14848 I 52491 5.8 0.61 -0.21
2658.60 Os I 5144 — 42747 22. 2.3 0.37
2659.83 Os I 8743 — 46328 21. 2.2 0.34

2660.92 Os I 13020 - 50590 7.8 0.83 -0.08

Z661. lo Os I
/lien4159 41726 3.3

A T C
0.35 -0.45

2661.93 Os I 12774 50330 3.3 0.35 -0.45
2662.55 Os I 15391 — 52938 12. 1.3 0.12
2663.22 Os I 12774 — 50312 8.3 0.88 -0.06

2666.21 Os I 11031 — 48526 6.5 0.69 -0.16

Z66y.5i Os I
1 A 1 ^ ^10166 47615 b.l 0.72 A 1—0.14

2674.57 Os I 11378 48756 34. 3.6 0.56
2674.88 Os I 10166 — 47540 18. 1.9 0.28

2679.38 Os I 15391 — 52702 6.0 0.65 -0.19

2679.74 Os I 13365 — 50671 6.2 0.67 -0.18

2682.19 Os I 11031 48303 5.6 0.61 -0.22

2684.36 Os I 16212 53454 9.3 1.0 0.00

2688.08 Os I 14852 52043 11. 1.2 0.08

2689.35 Os I 12774 49947 7.8 0.85 -0.07

272



Wavelength Spectrum Energy Levels

A K 108/sec

gf Loggf

2689.82 Os I 5144 42310
2692.70 Os I 14091 — 51218
2694.52 Os I

t 1 A'5 1
1 lUJ 1

AQ ^4o 1 3Z

2694.75 Os I 12774 A OOT349873
2696.61 Os I 4159 41Z3Z

2699.59 Os I 2740 39772
2700.75 Os I 8743 — 45759
2702.83 Os I

1 'J A^ A13020 CAAAT5UUU /

C\ A AC2704.45 Os I
1 "5 "3 /C C13365 CAI '3 A5U33U

nub.70 Os I
AfiZ /4U 3yD /5

2707.42 Os I 11378 48302
2709.86 Os I 10166 — 47057
1

1

14.64 Us I
AU iooZo

1

1

15.36 (JS I
lie5 /oo A") CQI4Z5o J

L 1 1 5.d4 A r-. ¥US I
1 /1 1 1

Q

5 1 1 5Z

2716.80 Os I 11031 — 47828
2718.71 Os I 15391 — 52162
OTOA A/I Us I Z /4U
Z/zl.oo A ¥Us I

/I 1 <Q4i5y /•AQQO

A ¥us I
1 A 1 /Tz:lUlOD A(^Q 1 1

2728.27 Os I 2740 39383
2730.61 Os I 5144 — 41754
z / 3Z. ol) Os I

^ 1 A A
5 144 41 /Zo

Z /36.3y Os I 5 /oo A^l f\f\4ZiUU
2738.33 Os I

1 T '3 /C C13365 49o73

2738.46 Os I 15391 51897
2740.32 Os I 14848 — 51329
2740.75 Os I 1 1378 An O C A47554
2741 .38 Os I

1 1 T T O
1 1378 An O A c4 /o45

O T /i O /COZ /4Z.6y Os I
1 1 "3 ^7 O
1 13 /o An

o

2747.91 Os I 14848 — 51229
2748.86 Os I 15391 — 51759
z /4y. lo A TUs I IZ 1 1^ /I Q 1 J Q4yi JO
O ^7 C 1 1 CZ /5 1. 15 A r-i ¥Us I. IZ / /4 /I Q 1 1 O

C2 T>ZIj5. 1

Z

A r-. ¥Us I
1 AQ AQ 5 1 1 5Z

2755.59 Os I 12774 — 49054
2757.81 Os I 13365 — 49615
2 / jo.oZ Us I 1 13 /o 4/d1 J

Z /ol .Uo Os I

T7 /I 1 A"^zloiAZ Os I 4159 40362

2763.27 Os I 8743 44921
2763.94 Os I 11031 — 47200
2765.04 Os I 15391 51546
2765.45 Os I

on A8743 A A OC^"^44893
2767. 12 Os I 1 103

1

A n t C O47158

2769.88 Os I 13020 A Ci 1 1491 12

2770.10 Os I 14848 50937
2770.71 Os I 5144 41225
2773.07 Os I 14852 50903
2774.02 Os I 14339 50377

22. . 2.4 0.38

14. 1.5 0.17

7.

1

A nn TV 1 1—U. 1 1

A C4.6 A C 1U.5 1
f\ -3 r\—U.3U

ATT0.33 A A1 C0.035 1 AC—1.45

2.6 0.28 -0.55

2.9 0.32 -0.50

5.6 A 1U.ol A O 1—U.Z 1

5 Q5.y A <C<U.o5 A 1 Q—U. 1 y

Z.y A nU.3Z A <(\—U.5U

9.7 1.1 0.03

7.7 0.84 -0.07

o.o U. / J A 1 A^J. 1 4

o.o U. / J A 1 A^J. 14
1 A14. 1 .5 A 1 CU. 1 O

3.1 0.34 -0.47

11. 1.3 0.10

o.U A ATu.o /
A 1 1^J. 1 /

O.U U.OO A 1 O—U. 1 O

5. /
A (i1U.oi A TA—u.zu

0.54 0.060 -1.22

5.2 0.59 -0.23

5.Z A TJ—U.Z J
A OO A 1 A

U. lU 1 AA—1 .uu
r\ A AU.44 A 1 ^—U.35

6.6 0.74 -0.13

16. 1.8 0.26

D.Z A "7A A 1 <r—U. 15
"3 1
J. 1

C\ KU.3-> A A K—U.45
Z. 1

A Tl A ai—U.oi

14. 1.6 0.20
13. 1.5 0.17

o.Z A Q1 A A1

5.5 AU.oZ A 1 1—U.Z 1

< Qj.y U.O /
A 1 -7

6.8 0.77 -0.11

12. 1.4 0.14
C A0.4 A HA

U. /4 A 1 1—U. 13
1.6

A 1 O
U. 1 o

r\ n A—U. /4
A4.Z A y1 OU.4o A '3 1—U.3 1

10. 1.2 0.08

6.3 0.72 -0.14

34.
"i A3.9 A C A0.59

1 y1

1.4
A 1 ^
0. 16

A 'TA—0.79
C A5.4 A /C 10.61 —U.Z 1

10. 1.2 0.07

9.6 1.1 0.04

7.5 A O/CU.o6 —U.U6
10. 1.2 0.08

9.6 1.1 0.04
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Wavelength Spectrum Energy Levels

A K

2774.38 Os I 13020 - 49054
2774.90 Os I 1 1031 47057
2776.91 Os I 2740 38741
2782.55 Os I 4159 — 40087
2786.31 Os I 5144 41023

2786.80 Os I 2740 - 38614
1-^ r\ f\ c\f\2790.90 Os I 15223 51043

2793.99 Os I 11378 47158
2794.19 Os I 14852 — 50630
2796.11 Os 1 13020 _ 48774

2796.73 Os I 2740 - 38486
2801.93 Os I 1 1378 47057
2804.07 Os I 15391 51043
2806.91 Os I 0 35616
2807.48 Os I 10166 45775

2808.24 Os I 15391 - 50990
2808.94 Os I 2740 38331
2813.84 Os I 14848 50377
2814.20 Os I 2740 _ 38264
2814.84 Os I 4159 — 39675

2815.27 Os I 13365 - 48875
2815.78 Os I 2/40 38244
2817.51 Os I 14848 I 50330
2820.18 Os I 15223 — 50671
2820.56 Os I 14091 — 49534

2821.25 Os I 11378 - 46813
2824.17 Os I 1 1378 46776
2829.03 Os I 10166 45503
2829.27 Os I 4159 39494
2831.59 Os I 14848 — 50154

2832.24 Os I 11031 - 46328
2837.42 Os I 1 103

1

46264
2838.17 Os I 4159 39383
2838.63 Os I 5144 40362
2840.44 Os I 14339 — 49534

2841.60 Os I 2740 - 37922
2844.40 Os I 5144 40291
2844.68 Os I 14339 49482
2846.39 Os I 5766 40888
2846.55 Os I 8743 43863

2848.25 Os I 14848 - 49947
2849.05 Os I 15223 503 12

2849.30 Os I 10166 45252
2850.76 Os I 2740 — 37809
2855.34 Os I 8743 — 43755

2857.54 Os I 18902 — 53887
2860.06 Os I 16212 51166
2860.96 Os I 5144 40087
2864.26 Os I 15391 50294
2865.68 Os I 11378 46264

gA gf Loggf
10^/sec

6.8 0.79 -0.10
4.4 0.50 -0.30
1.2 0.13 -0.87

4.3 0.49 -0.31

4.8 0.55 -0.26

0.48 0.056 -1.25

5.9 0.69 -0.16

9.9 1.2 0.06
20. 2.4 0.37

1.3 0.15 -0.82

1.9 0.23 -0.64

4.0 0.47 -0.33

30. 3.5 0.54

4.5 0.53 -0.27

1.2 0. 14
r\ a A-0.84

2.9 0.35 -0.46

1.6 0.19 -0.71

35. 4.2 0.62

2.6 0.31 -0.52

0.22 0.026 -1.58

2.7 0.32 -0.50

1.0 0.12 -0.91

3.5 0.42 -0.38

12. 1.4 0.16

6.8 0.82 -0.09

7.5 0.90 -0.05

5.0 0.59 -0.23

0.57 0.068 -1.17

2.1 0.25 -0.60

1.7 0.21 -0.69

4.4 0.53 -0.27

8.0 0.97 -0.01

2.2 0.27 -0.57

32. 3.9 0.59

7.7 0.93 -0.03

2.4 0.29 -0.54

14. 1.8 0.24

6.1 0.74 -0.13

3.1 0.38 -0.42

2.5 0.31 -0.5

1

33. 4.0 0.61

8.0 0.97 -0.01

1.1 0.13 -0.89

4.6 0.56 -0.25

2.1 0.26 -0.59

7.4 0.91 -0.04

10. 1.3 0.10

8,7 1.1 0.03

3.5 0.44 -0.36

2.9 0.36 -0.44
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

2869.39 OS I 12774 — 47615 2.1 0.25 -0.59

2872.40 Os I 0 — 34804 0.23 0.028 -1.55

Zo / J .'4-Z no T 1 1 178 /I A 1 70 S 7 0 7

1

2874.15 Os I 13020 /1 78094 / oUZ 4.9 0.60 -0.22

2874.59 Os I 16212 ^OQQOj\jyy\j 4.0 0.50 -0.30

2874.96 Os I 8743 — 43516 5.6 0.70 -0.16

2877.35 Os I 11031 — 45775 5.6 0.70 -0.16

Lo 1 o.'tU Ub 1 J / ou 9 0z.w 0 9S —0 ^«1

2883.94 Os I 14091 A C74o / JO 2.0 0.25 -0.60

2884.41 Os I 8743 434UZ 1.3 0.16 -0.80

2886.06 Os I 1941

1

— 54050 3.1 0.38 -0.42

2886.50 Os I 14848 — 49482 3.1 0.39 -0.41
9800 8S Dc: IU o 1 41 SO 187/1 1Jc5 /4 1 0 1 7U. 1 / 0 079 —1 fifi

2891.83 Os I 25013 12. 1.5 0.18

2892.35 Os I 10166 44 / jU 1.9 0.23 -0.63

2895.06 Os I 11031 — 45562 2.7 0.34 -0.47

2896.06 Os I 13020 — 47540 12. 1.5 0.19
9001 19 U o 1 1 1090 AnAT?4 /4 / / 1 0J .\j 0 18 —0 49

2903.07 Os I 18902 S1118J J J JO 8.5 1.1 0.03

2903.21 Os I 14091 /I 8 S9 A 7.7 0.97 -0.01

2905.73 Os I 6093 — 40498 1.3 0.16 -0.79

2908.03 Os I 16212 — 50590 2.8 0.36\ -0.44
Dq I Q 1 1

1 1

.

1 4 0 1O. 1 o

Os I 11031 /t c 1 CO 2.8 0.36 -0.44

2911.34 Os I 19109 J j44 / 5.0 0.64 -0.20

2912.33 Os I 4159 — 38486 8.1 1.0 0.01

2913.84 Os I 10166 — 44475 2.9 0.36 -0.44
Dc: IU o 1 1 841 7 <97 1 AJZ / 1 O 0 1y. 1 1.2 0 07

2917.26 Os I 8743 /1 10 1 143U 1 1 7.3 0^93 -0.03

2917.83 Os I 5144 10/1 o«^ 0.63 0.081 -1.09

2919.79 Os I 15223 — 49461 155. 20. 1.30

2921.07 Os I 15391 — 49615 4.0 0.51 -0.29
9094 40 U o 1 1 1 178

I 1 J / o A ^ < A94j JOZ 1 0 0 18U.JO —O 49U.4Z

2925.28 Os I 13365 4 / j4U 2.1 0.27 -0.58

2925.57 Os I 4159 1811

1

JO J J I 1.1 0.14 -0.85

2929.51 Os I 0 — 34126 0.40 0.052 -1.28

2930.57 Os I 22616 — 56729 22. 2.9 0.46
901 1 98 Dc; I 41 SO JoZ04 1 8 0 94 —0 ^1U.O J

2932.45 Os 1 15391 AQA 87 3.1 0.40 -0.39
2933.98 Os I 18301 ^7 1 7 ^jZj / J 5.0 0.65 -0.19

2934.64 Os I 2740 — 36806 0.61 0.079 -1.10
2936.81 Os I 14091 — 48132 1.5 0.19 -0.72
9Q1^; qo^y jyj.yy U o 1 1 9774

1 z / /

1

/I 0 1 14oo 1 J S 9J.Z 0 A7U.O /
—O 1 7U. 1 /

2938.38 Os I 19109 CI 1 1

1

5.6 0.72 -0.14
2942.20 Os I 10166 A A i A A44144 2.0 0.26 -0.58

2942.85 Os I 4159 JO 1 JKJ 0.70 0.091 -1.04
2948.23 Os I 5766 39675 5.7 0.75 -0.13
2949.53 Os I 2740 36634 3.2 0.41 -0.38
2949.81 Os I 11031 44921 5.0 0.66 -0.18
2952.34 Os I 11031 44893 3.0 0.39 -0.41
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Wavelength Spectrum Energy Levels gA gf Loggf
AA K IQS/sec

2955.00 Os I 15223 - 49054 5.8 0.76 —0.12
2958.34 Os I 14339 48132 i.U U.39 -0.41
2961.01 Os I 4159 37922 U. 13 —0.89
2962.15 Os I 4159 37909 1.7 0.23 -0.64
2962.33 Os I

1 ^ r\ 115391 49138 7.4 0.97 -0.01

^ A C\/'2964.06 Os I 5766 - 39494 L.i U.3U -i).jz

2964.62 Os I
1 c o r\ 115391 3. /

C\ Ai\u.4y -0.31
2968.45 Os I 14848 I 48526 Z.U U.zo A CO—u.5y
2970.69 Os I 15223 — 48875 2.5 0.33 -0.49
2970.97 Os I 4159 37809 2.4 0.32 -0.50

2972.25 Os I 25013 — 58648 z4. 3.

1

A /* Ou.4y
2973.06 Os I

1 O ^ 118417 52043 15. 1 Qi.y
A o nU.Z9

2977.64 Os I 8743 42317 c 1
J. I U.oo A 1 n—U. 1 /

2978.21 Os I 8743 42310 1.2 0.16 -0.79
2978.53 Os I 21303 54868 15. 2.1 0.31

Os I 12774 - 46328 3.

1

n /1

1

U.41 A '7 O—U.3o
2982.90 Os I 1 1378 44893 1 T l.D A O 1U.zl

2985.61 Os I 15391 48875 Q C
O.J 1.1

A ACU.U5

2988.26 Os I 14848 48303 3.8 0.50 -0.30
2989.13 Os I 19893 53338 15. 1.9 0.29

2992.1

1

Os I 13365 - 46776 ^ 1 U.oz A AO—U.Uo
2993.57 Os I 12774 46170 3. / U.jU A 1A—U.3U
2997.65 Os I 10166 43516 A 14.

1

U.JO A o <—U.ZJ
3003.48 Os I 11378 — 44663 3.8 0.52 -0.29
o r\r\'i c\f\3007.90 Os I 18902 — 52138 12. 1.7 0.23

3013.07 Os I 2740 — 35920 v.by U.U>'4 1 Al—1 .U3

3015.65 Os I 13365 46515 U.oo A 1 T—U. 1 /

3017.25 Os I 8743 I 41876 D.J (\ COu.oy A AC^.Uj
3018.04 Os I 0 33124 4.3 0.58 -0.24

3019.38 Os I 5766 38876 2.3 0.32 -0.49

3030.70 Os I 5144 - 38130 A U.o3 A TA

3031.01 Os I 8743 41726 1.3
AIT
U. 1 /

A—U. /o
3031.30 Os I 14848 47828 4.0 A CIU.o3 A OA—U.zU
3032.81 Os I 13365 46328 4.0 0.55 -0.26

3040.90 Os I 2740 35616 5.6 0.78 -0.11

3043.50 Os I 5766 - 38614 All
U. 13 —U.O /

3043.64 Os I 10166 43011 1 Ql.O AU.Zj A ^A—u.du
3044.07 Os I 16212 49054 A C4. J A OU.OZ A T 1—U.Zl
3044.41 Os I 13365 46202 2.3 0.32 -0.49

3044.91 Os I 1 1031 43863 3.1 0.43 -0.37

3049.04 Os I 12774 — 45562 3.

1

C\ A1U.43 A^J.30
3049.46 Os I 6093 38876 1.1 A 1U. Id A fiA^J.oU
3050.39 Os I 22616 55389 A 141. 5 7 Au. /o

3051.17 Os I 5144 37909 0.43 o!o60 -1.22

3054.97 Os I 1 1031 43755 1.9 0.26 .
-0.58

3055.21 Os I 14091 46813 1 .1
1 Al.U A A1u.ui

3058.66 Os I 0 32685 /•4 1 Al.U A ATU.UZ

3060.30 Os I 4159 36826 U.oU AllU. 1 1
A

3062.19 Os I 4159 36806 11.0 U.Zz —ft A<U.OJ

3066.12 Os I 15223 47828 4.6 0.65 -0.18
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Log gf

"^069 94 Ds I 5766 3833

1

3074.08 Os I 6093 — 38614
3074.96 OS I 22616 — 55127
3077.06 Os I 8743 — 41232

Os I 11031 — 43516

^077 77 8741 41775
3078.11 Os I 5766 — 38244
3078.38 Os I 4159 — 36634
3083.74 Os I 22616 — 55034
3084.60 Os I 13365 — 45775

jUoO.Z / Ufa 1 1 577"^ 47/^1 5

3090.08 Os I 14848 — 47200
3090.30 Os I 2740 — 35090
3090.49 Os I 14852 — 47200
3091.25 Os I 17667 — 50007

3093 59 nc! I 1 8907 51718
3101.53 Os I 13020 — 45253
3104.98 Os I 13365 — 45562
3105.99 Os I 4159 — 36346
3107.38 Os I 14091 — 46264

3 1 08 98 0=! IU O 1 5766O 1 \J\J 37977
3109.38 Os I 6093 — 38244
3111.09 Os I 10166 — 42300
3114.81 Os I 12774 — 44870
3116.48 Os I 14091 — 46170

1 1 8 17J 1 1 O. i z. Uo 1 54f^77

3118.33 Os I 11378 — 43437
3129.23 Os I 17667 — 49615
3131.12 Os I 14848 — 46776
3140.31 Os I 15223 — 47057

31 57 07 U o 1 1 1 01

1

47747
3152.67 Os I 10166 — 41876
3153.61 Os I 12774 — 44475
3156.25 Os I 5144 — 36818
3156.78 Os I 23463 — 55132

31 57 74 Dt? IWo I 73463 55177
3161.44 Os I 19049 — 50671
3161.73 Os I 8743 — 40362
3164.61 Os I 15223 — 46813
3166.51 Os I 23463 — 55034

?1fi8 78 nc3 IUo 1 1 5771 to / / o
3173.20 Os I 13365 — 44870
3178.06 Os I 4159 — 35616
3180.12 Os I 19893 — 51329
3181.88 Os I 14339 — 45758

3182.57 Os I 14091 45503
3185.33 Os I 2740 34126
3186.98 Os I 11378 42747
3187.34 Os I 13365 44730
3189.46 Os I 8742 40087

0 90 0 13 -0 90
1.7 0.24 -0.62

55. 7.8 0.89
1.8 0.25 -0.60

5.3 0.75 -0.12

1

1

1 6 0 70
1.5 0.22 -0.67

0.61 0.087 -1.06
29. 4.1 0.62

2.0 0.29 -0.54

1 1J.J n 48 —0 17

12. 1.7 0.24
0.25 0.035 -1.45

6.0 0.87 -0.06

5.5 0.78 -0.11

31^ 1 • 4 5 0 65

9.3 1.3 0.13

3.2 0.46 -0.34
0.90 0.13 -0.89

2.4 0.35 -0.46

1 21 •^ 0 17 —0 77
2.6 0.38 -0.42

3.3 0.48 -0.32

3.1 0.46 -0.34

4.7 0.68 -0.17

1 81 o. 7 (\ 0 41

5.6 0.82 -0.09

11. 1.6 0.21

23. 3.4 0.53

4.9 0.73 -0.14

1 5 0 22 -0 66
3.0 0.44 -0.35

7.1 1.1 0.03

8.8 1.3 0.12

49. 7.3 0.86

26 3 9 0 59
14. 2.0 0.31

0.90 0.13 -0.87

4.2 0.63 -0.20

60. 9.0 0.95

D.U 0 91 —0 04

3.5 0.52 -0.28

0.86 0.13 -0.88
13. 1.9 0.29
8.3 1.3 0.10

5 8 0 88u.oo
0.31 0.047 -1.33

4.7 0.72 -0.14
1.5 0.24 -0.63

2.2 0.34 -0.47
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Wavelength Spectrum Energy Levels gA gf
A K 108/sec

Log gf

3194.23 Os I 14091 — 45389 10.0 1.5 0.18
3195.38 Os I 11031 — 42317 2.6 0.40 -0.40
3195 97 1 1 378J. 1 J / w 42658 1 91 * y 0 29 —0 S4W. J*T

3232 06 WO 1 41 59 35090D y\j 3 4 0 54 —0 11
3238 63 n=; 1W O 1 5766/ \J\J 36634-'WW-/" 0 80w. xjyJ 0 1 3w. 1 D —0 90w. w

3241.04 Os I 11031 - 41876 2.3 0.37 -0.43
3248.00 Os I 13365 — AA\AA 2.9 0.46 -0.34
3254.91 Os I 14848 45562 6 7w • /

1 1
1 > 1 0 02

3256.92 Os I 1 1031 41726 2.3 0 36W» w -0 44W. T*T

3260 30 Os I 8743 39406 1.2 0.19 -0 73W» / -7

Os I 4159 - 34804 5.1 0.82 -0.09
7,162.15 Os I 8743 39383 2.3 0.37 -0.43

3267.94 Os I 0 30592 1 6i. • w 0 25 -0 60W.WW
3269.21 Os I 5766 36346 1 61 • W 0 26w •^w -0 59w« ^ y

3272.16 Os I 15223 45775 7 1 1 1 0 06W»WW

3275.20 Os I 5766 — 36290 1.3 0.22 -0.66
3277.97 Os I 5766 — 36264 0.83 0.13 -0.87
3986 67 n=! I 1 ^020 4^417 1 ^ 0 2 1 —0 68
3788 84 wo 1 D / ^ 58769 8 5O.J 0 9^
3?90 ?6 \J o 1 71AO ^^

1 24D D V Z.*T 1 ^1 . D 0 2 1 —0 67W.W /

3301.56 Os I 0 - 30280 3.6 0.59 -0.23

3306.23 Os I 12774 — 43011 4.3 0.70 -0.15
3310 91 Os I 1 10311 1 W-/ J. 41225 6 5W- —

'

0 03W • WJ
331 5 42 Os I 5766~J 1 WW 35920 0.29 0 048 -1 32
3315.69 Os I 13365 435 16 1.9 0.31 -0.50

3324.33 Os I 13365 — 43437 4.9 0.80 -0.09

3327.42 Os I 14848 44893 9.0 1.5 0.18

3336.15 Os I 4159 34126 1.4 0.23 -0.65

3351 74 Os I 6093 35920 0.25 0.042 -1.38

3357.97 Os I 14091 43863 5.1 0.86 -0.06

3361.15 Os I 8743 - 38486 1.2 0,21 -0.69

3364.12 Os I 2740 — 32457 0.17 0.029 -1.54
3370 20 D"^ IWO 1 140911 *TW y 1 43755 2 7it* 1 0 46 -0.34
^370 59 W O 1 5144 ^4804-/tOWr 1 7 0 28w. ^ o —0 55W* u .J

3372 08DDI Z. .WO VJ o 1 1 ^^651. D D\j

D

4301

1

2 9 0 49 -0 31W» ~J 1

3378.68 Os I 19893 — A9AS2 12. 2.0 0.30

3384.00 Os I 12774 — 42317 4.4 0.76 -0.12
3384 60D D 0*T. iJv/ n=; IWo 1 143391 *T-? D y 43876 1 9 0 33W» ~J ^ -0 48
3385 94 n=; IW o 1 MilA 42300 2 8 0 47 -0 32W- ^
3386 14 Dc; Iwo 1 14339D D y 43863*TJ O W-J 1 9 0 33W» w/ -0 48W • I w

3387.84 Os I 10166 - 39675 4.3 0.74 -0.13

3395.72 Os I 15223 — 44663 2.7 0.47 -0.33

3401 17 wo 1 23323D D ^ D 52716 20<b«w* 3.4 0.54

3401 86 Os TWO 1 8743 38130^ W 1 w 2.8 0.48 -0.32

3402 51 Os Two 1 0w 29382 0.094 0.016 -1.79

3406 67 wo 1 14091 43437 1.9 0.33 -0.48

3408.76 Os I 10166 39A9A o!82 0.14 -0.85

3412.74 Os I 13365 42658 2.0 0.35 -0.46

3421.69 Os I 10166 39383 0.80 0.14 -0.85

3427.44 Os I 23323 52491 10. 1.8 0.26
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

3427.67 OS I 8743 37909
3435.26 Os I 12774 — 41876
1A10 AO US I o /43 3 / o\jy

344U.OU US I
1 1 (\i 1
1 1U3 1 4uUo /

1 A A A Ad3444.4o US I
1 A 8 in 43o /O

3445.55 OS I 14848 — 43863
3449.20 OS I 11378 — 40362
34j-).U3 US I 1 33oj 4Z3UU
34jo.3o Us I

"{ AQ AQ All43 / J J

340J.44 A r-. ¥Us I
1 n Clin
1 / bo /

/I A < 1 ^4oj 1

J

3478.53 Os I 17667 46407
3482.11 Os I 10166 — 38876
i4oz.z3 Us I

lino 4UUo /

j4o7.25 Os I
1 AQ AQ14o4o A1 Z i £i43 J 15

3491.5U Os I 19893 4o3Z6

3498.54 Os I 10166 38741
3501.16 Os I 14848 — 43402
3 jU4.00 A r-. ¥US I

A 141 3ZooJ
KIT QQ A C-i ¥US I 41Z3Z
3 J I 3.00 A O TUS I loziz 44003

3516.63 Os I 19049 — 47477
3523.64 Os I 0 — 28372
3 JZO.U4 A C ¥us I

1 1 ni 1
1 1U3 1 37363

3 JZO.OU A ¥us I u
3 j3U.Ud A f-. ¥us I

1 n 1 364oo

3532.80 Os I 4159 32457
3533.41 Os I 15223 — 43516
-J C /I 1 Q 1 US I

1 A no 114Uyi /I 0 1 1 "74Z3 1 /

'2 C /I O ^ 13 j4Z. /

1

Us I
1 A AO 1 y| 1 1 A4Z3 lU

3 J J j.y / Os I
A no o o

3559.79 Os I 8743 36826
3560.86 Os I 8743 — 36818
3 JOZ.34 A c:. ¥US I

Ql Alo /43 3ooUd
3 3D7. /O A IT. ¥US I 113/8 373o3
3 J /4.Uo A ¥US I

1 /Ino14337 4Z3 1

U

3586.51 Os I 18902 — 46776
3587.32 Os I 13020 — 40888
-ICQ') n337Z.3Z A ¥US I

T2T)1 ^ 1 13 1 1 jZ
A r-. ¥US I

^1 AC\Z /4U 3U3Zj
30U1 .53 A C ¥us I lUloo 3 /yzz

3616.57 Os I 10166 37809
3619.43 Os I 15391 — 43011
l/OQ QC Us I 5 144
364U.33 Os I

t A O A O14848 423 10
"3/^/10 O 1364o.o 1 Os I 19760 47158

-3 C /I /I rt36j4.4y Os I
1 d O 115391 A^'^ A"^42747

3656.90 Os I 2740 30078
3666.31 Os I 18902 46170
3670.89 Os I 11031 38264
3675.45 Os I 15223 42422

0.65 0.11 -0.94

0.87 0.15 -0.81
f\ IQ u.u /u 1 . 1

J

z.u U.3 J
A Af.

Z.6 U.J 1
_n in

3.7 0.66 -0.18

2.6 0.46 -0.33
r\ QQ n 1 8U. 1

6

A^J. / J

Z.o U.jU A -3A—U.3U
O./ 1.1 U.Uj

6.0 1.1 0.04

0.70 0.13 -0.89
n <i
U. j3 A r\Qn — l.Ul
1 A1.4 U.Zo

A CQ—U.J7
/. /

1 A1.4 n 1 <
U. 1

J

0.89 0.16 -0.79
5.1 0.93 -0.03

u.oz r» 1 1U. 1 1
A Q/f

4.

7

U.7U U.U4

Z.6 U.jZ U.Z7

4.3 0.79 -0.10

0.14 0.026 -1.58
n 80U.6Z n 1 ^U. 1

J

A O
n i/i A a/:q I 171.1/
1 Tl.Z u.zz

0.22 0.040 -1.40
2.6 0.49 -0.31

1 .U n 1 QU. 1 7 —u. / z
1 <3. J U.oj

A 1 Q—U. 1 O
n QTU.7 / U.lo

A T\—U. / 3

3.1 0.59 -0.23

4.0 0.76 -0.12

U.4U U.U/O 1. iz

z.u n iQu.3 7 —C\ A 1U.4

1

1 Q1.7 n lAU.30 A A A
/ U.44

3.7 0.71 -0.15

1.3 0.25 -0.61
Q ny.yj 1 71. / U.Z4
n 1/1U.34 n n<;7u.Uo /

1 181.16

U.6j f\ 1 7U. 1 /
A -70

1.1 0.21 -0.67

2.3 0.46 -0.34
U.U07 U.U14 1 07— 1.0 /

6.5 1 "3

1 .3
All
0. 1 1

Z.7 A CO
u.jy -0.23

3.7 0.74 -0.13

0.15 0.030 -1.52
c c
J.J 1.1 A A/(

2.2 0.45 -0.35

1.9 0.38 -0.42

279'



Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Loggf

3681.57 OS I 19109 — 46264 3.8 0.77 -0.11

JOOJ'.UO US I
1 1 ni 1 1 8 1 in 1.1 A 7 1U.Zi A C A

3698.83 OS I 14848 — 41876 0.47 0.096 -1.02
3703.25 OS I 17667 — 44663 5.3 1.1 0.04
3706.56 Os I 23323 — 50294 14. 2.8 0.45

3709.14 Os I 11378 — 38331 0.59 0.12 -0.91
17 1 T 8/1J 1 1Z.04 US I

1 CIQI
1 jjy I

/1 7 1 1 74Z J 1 /
1 7l.Z A 7 ^U.Z J A CC\

3713.73 Os I 15391 — 42310 3.3 0.69 -0.16
3718.34 Os I 11378 — 38264 0.39 0.081 -1.09
3719.52 Os I 14848 — 41726 2.6 0.54 -0.27

3720.13 Os I 8743 — 35616 0.51 0.11 -€.98

5 / Zl.yo US I
1/17 07 ^11 ^7J 1 1 jZ A n4. /

A Q7 A A1

3729.22 Os I
— 44475 1.7 0.35 -0.45

3730.73 Os I 14091 — 40888 0.82 0.17 -0.77
3746.47 Os I 14339 — 41023 1.8 0.38 -0.42

3752.52 Os I 2740 — 29382 1.4 0.30 -0.52
•3-7 CT 1 ODljl.il. US I

1 "inn A 1Q181 n ^7 A 1 AU. 14 A 8 <

3766.30 Os I 11378 — 37922 0.58 0.12 -0.91

3768.14 Os I 11378 — 37909 0.53 0.11 -0.94

3774.40 Os I 18902 — 45389 4.4 0.94 -0.03

3774.62 Os I 15391 — 41876 1.5 0.32 -0.49

3 / Ib.Zj us I 1 3U2U 1 O/l 0/1 C\ 8/1 A 1 8
U. 1(5

A K—U. ID

3776.99 Os I 10166 36634 0.87 0.19 -0.73

3782.20 Os I 4159 — 30592 1.1 0.24 -0.61

3789.11 Os I 14848 — 41232 0.91 0.20 -0.71

3790.14 Os I 14848 — 41225 6.8 1.5 0.17

D 1 yy). 1

J

us 1
1 A S ^7 /I 1 77 ^4 1 ZZ J 1 Qi.y n /i7U.4Z —A 18U.JO

3793.91 Os I 18902 — 45252 13. 2.8 0.44

3794.66 Os I 28332 — 54677 8.6 1.9 0.27

3795.67 Os I 24292 — 50630 10.0 2.2 0.33

3827.14 Os I 22616 — 48737 7.0 1.5 0.19

us I
C7/1

1

U.4j A 1 AAU. lUU 1 AAl.UU

3840.30 Os I 29099 55132 30. 6.6 0.82

3841.29 Os I 25013 — 51039 18. 3.9 0.59

3843.66 Os I 15223 — 41232 0.81 0.18 -0.75

3849.94 Os I 12774 — 38741 0.98 0.22 -0.66
1 O <7 AO Us I

A 1 CO41 iUU/o U. lU A A77
1 .OJ

3865.47 Os I 25275 51138 28. 6.2 0.79

3876.77 Os I 11031 — 36818 2.2 0.49 -0.31

3881.86 Os I 10166 — 35920 0.58 0.13 -0.89

3886.75 Os I 13020 — 38741 0.20 0.046 -1.34

Us I
1 ^771 A(\QQQ4Uooc5 A 17 A AC^ _1 A7

1 .U /

3900.39 Os I 2740 — 28372 0.038 0.0086 -2.07

3901.71 Os I 8743 — 34365 0.29 0.066 -1.18

3907.65 Os I 14091 — 39675 0.23 0.052 -1.28

3911.81 Os I 12774 — 38331 0.16 0.036 -1.45

3918.97 Os I 27954 53464 5.8 1.3 0.13

3922.03 Os I 12774 38264 0.15 0.035 -L45
3925.10 Os I 12774 38244 0.15 0.035 -1.45

3926.77 Os I 18417 43876 0.75 0.17 -0.76
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Wavelength Spectrum Energy Levels

A K 108/sec

gf Loggf

3928.41 Os I 11378 36826
3928.54 OS I 5144 — 30592
3930.00 Os I

1 AO14852
A f\r\ C\ 1402vl

393 1.52 Os I
1 1 T T O
1 1378 36806

3938.59 Os I
Ci^ A^8743 34126

3939.57 Os I 13365 38741
3949.78 Os I 13020 — 38331
3952.77 Os I 14091 39383
3955.37 Os I 15223 40498
3960.51 Os I

A f\ C A49534

3961.02 Os I 14848 _ 40087
3963.63 Os I 4159 — 29382
3964.96 Os I 2740 27954
3969.67 Os I 14852 40036

Os I YlllA 51922

^911.13, Os I 5144 30280
3979.36 Os I 30280 — 55403
3988.18 Os I 14339 39406
3988.62 Os I 1941

1

A A C44475
3991.49 Os I 2740 27787

3994.93 Os I 21303 _ 46328
3996.80 Os I 0 - 25013
3998.93 Os I 19893 A A O CX"^44893
4003.48 Os I 15391 40362
4004.02 Os I 1 1378 36346

4005.16 Os I 18902 43863
4015.04 Os I 13365 — 38264
4018.26 Os I 13365 O"^ A A38244
4029.32 Os I 30592 55403
4032.92 Os I 23985 48773

4037.84 Os I 5766 30525
4038.64 Os I 19109 - 43863
4041.92 Os I 1941

1

44144
4048.05 Os I 15391 40087
4051.43 Os I 16212 40888

4066.69 Os I 22616 47199
4070.86 Os I 14848 — 39406
4071.56 Os I 14852 39406
4074.68 Os I

1 A c\ A a
14848 39383

A f\CiCi A A4088.44 Os I 15223 39675

4091.82 Os I 6093 30525
4098.10 Os I

.
14091 - 38486

A •% f\f\ T t\4100.30 Os I 8743 33 124
4103.62 Os I 111%! 52149
41 12.02 Os I 5766 30078

4124.60 Os I 1 1378 35616
4128.96 Os I 4159 28372
4135.78 Os I 4159 28332
4137.84 Os I 15223 39383
4158.78 Os I 14091 38130

0.14 0.032 -1.50

0.024 0.0055 -2.26

0.82 -0.72

0.24 A AC C0.055 —1.26

0.35 A AC^0.082 1 An—1.09

0.47 0.11 -0.96

0.47 0.11 -0.96

0.35 0.083
1 r\Ci-1.08

0.39 0.091
1 f\ A—1.04

8.5 2.0 0.30

1.6 0.37 -0.44

0.38 0.090 -1.05

0.025 A AAZTA0.0060 —2.22

1.1 0.26
f\ CO-0.58

0.47 0.1

1

-0.95

0.35 0.084 -1.07

9.7 2.3 0.36

0.65
A 1 C0.15 A O 1-0.81

1 1
1.1

A C0.25 A ^A—0.60

0.0095 0.0023 —2.64

2.1 0.50 -0.30
0.0043 0.0010 -2.98

1.7
r\ A t
0.41 A 1 A—0.39

1.2
ATA0.30 A CI-0.53

0.27 0.066 1 1 o—1.18

3.3 0.79 -0.10

0.31 0.076 -1.12

0.73 A 1 O
0. 18

A C-0.75

12. 3.0
A AO
0.48

7.5
1 o
1.8 0.26

0.053 0.013 -1.88

1.3 0.31 -0.50
6.9 1.7 0.23

1.2 0.30 -0.52

0.55 0.14 -0.86

56. 14. 1.14

1.6 0.40 -0.40
1.2 0.3

1

A C 1-0.5

1

1.5 0.36 f\ A A—0.44
r\ AO
0.48 0.12 ^ A A^—0.92

0.26 0.067 -1.18

0.28 0.072 -1.14

0.14 0.035
1 A—1.46

8.5 2.1 0.33

0.59 0.15 -0.83

0.41 0.10 -0.98

0.053 0.014 -1.87

0.72 0.18 -0.73

0.96 0.25 -0.61

0.31 0.081 -1.09

281



Wavelength Spectrum Energy Levels
A K

4159.96 Os I 12774 - 36806
4172.57 Os I 10166 34126
4173.23 Os I 5144 29099
4175.63 Os I 8743 32685
4184.13 Os I 18417 42310

4189.91 Os I 12774 - 36634
4195.14 Os I 14091 37922
4201.45 Os I 4159 27954
4202.06 Os I 14339 38130
4211.86 Os I 23463 47199

4213.86 Os I 25013 - 48737
4215.16 Os I 14091 37809
4226.53 Os I 15223 38876
4233.46 Os I 13020 _ 36634
4260.85 Os I 0 23463

4264.75 Os I 13365 - 36806
4269.61 Os I 18902 42317
4277.15 Os I 19049 42422
4285.90 Os I 13020 36346
4293.95 Os I 14848 38130

4296.22 Os I 13365 - 36634
4308.88 Os I 19109 42310
431 1.40 Os I 5144 28332
4326.25 Os I 15223 38331
4328.68 Os I 11031 34126

4338.75 Os I 15223 - 38264
4351.53 Os I 18902 41876
4354.46 Os I 10166 33124
4357.98 Os I 15391 _ 38331
4358.14 Os I 30525 _ 53464

4365.67 Os I 13020 - 35920
4370.66 Os I 15391 38264
4376.90 Os I 37809 60649
4391.08 Os I 19109 41876
4394.86 Os I 11378 _ 34126

4397.26 Os I 14091 - 36826
4400.58 Os I 32685 55403
4402.74 Os I 28332 51039
44Q4.21 Os I 15223 37922
4411.13 Os I 16212 38876

4420.47 Os I 0 - 22616
4432.41 Os I 13365 35920
4436.32 Os I 2740 25275
4437.09 Os I 15391 _ 37922
4439.64 Os I 15391 _ 37909

4445.69 Os I 14339 36826
4447.35 Os I 14339 36818
4459.53 Os I 15391 37809
4462.29 Os I 21034 43437
4465.94 Os I 38264 60649

gA gf Loggf
lO^/sec

0.22 0.056 -1.25
0.27 0.071 -1.15
0.45 0.12 -0.93
0.62 0.16 -€.79
1.9 0.49 -0.31

0.97 0.25 -0.59
0.25 0.066 -1.18
0.048 0.013 -1.90
1.2 0.31 -0.51

75. 20. 1.30

11. 2.8 0.45

0.44 0.12 -K).94

0.33 0.088 -1.06
0.52 0.14 -0.85

0.38 0.10 -0.99

0.33 0.091 -1.04
1.9 0.53 -0.28
0.90 0.25 -0.61

0.29 0.081 -1.09
2.7 0.75- -0.13

0.21 0.059 -1.23

0.88 0.25 -0.61

0.17 0.048 -1.32

0.58 0.16 -0.79
0.53 0.15 -0.83

0.51 0.14 -0.84

1.4 0.40 -0.40

0.080 0.023 -1.64
0.23 0.066 -1.18

13. 3.7 0.57

0.56 0.16 -0.80

0.57 0.16 -0.79

16. 4.5 0.65

1.3 0.37 -0.43

0.82 0.24 -0.62

0.54 0.16 -0.81

13. 3.9 0.59
22. 6.3 0.80

0.26 0.076 -1.12
0.24 0.070 -1.16

0.31 0.090 -1.05

0.27 0.079 -1.10

0.039 0.011 -1.94
0.24 0.070 -1.16

0.47 0.14 -0.86

0.14 0.040 -1.40

0.77 0.23 -0.64

0.36 0.1

1

-0.97

0.75 0.22 -0.65

12. 3.6 0.55
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

44 /y.o 1 us I
1 TV? /I
1 Z / /4

4484.76 Os I 10166 — 32457
4488.60 Os I 2740 — 25013
4518.89 OS I 19109 — 41232
4520.32 Os I 19109 — 41225

4jz4.o / us I
I 1 r\i 1
I I \jj I

11 MAJ J I Z4
4529.67 Os I 13020 — 35090
4537.62 Os I 16212 - 38244
4539.92 Os I 25594 - 47615
4548.66 Os I 14848 - 36826

4j jU.4 1 us I
1^8 1 8jOo 1 o

4551.30 Os I 14852 — 36818
4579.04 Os I 19893 — 41726
4595.04 Os I 29382 — 51138
4597.16 Os I 11378 — 33124

Ai^f\< r\A Us I 1 OZ 1 z J IvLL
4616.78 Os I 11031 32685
4631.83 Os I 15223 — 36806
4634.77 Os I 23323 — 44893
4641.83 Os I 8743 — 30280

4ooj.oZ US I
1 1 1^8')^JOOZO

4682.31 Os 1 12774 — 34126
4692.06 Os I 11378 - 32685
4732.80 Os I 15223 - 36346
4738.04 Os I 25070 - 46170

n o Ius 1 1 / DO /
1 91A 1

4752.16 Os I 34365 — 55403
4763.10 Os I 38613 - 59602
4793.99 Os I 4159 — 25013
4813.80 Os I 14848 — 35616

4o 1 J.jU us I
1 1 1 /: c j4 1 Zo

4815.96 Os I 30280 — 51039
4826.66 Os I 14091 — 34804
4843.87 Os I 8743 — 29382
4865.60 Os I 30592 — 51138

Us I Zoj3Z 48 / J /

4912.60 Os I 12774 33124
4935.81 Os I 17667 — 37922
4942.94 Os I 15391 — 35616
4979.32 Os I 16212 — 36290

<f\1 1 81J\JJ l.OJ US 1
1 1
I jZZ J

5039.12 Os I 18902 — 38741
5072.88 Osi 16212 — 35920
5074.77 Os I 15391 — 35090
5079.09 Os I 12774 — 32457

5103.50 Os I 8743 28332
5110.81 Os I 11031 30592
5122.23 Os I 14848 34365
5145.54 Os I 18902 38331
5149.74 Os I 15391 34804

n 1 Q U.Ujo 1 7/1
1 .Z4

0.13 0.038 -1.42

0.0049 0.0015 -2.83

0.41 0.13 -0.90

0.41 0.13 -0.90

u.Uo J U.UZo
0.14 0.045 -1.35

0.15 0.045 -1.34

4.9 1.5 0.18

0.40 0.12 -0.91

1 Q
1 .y yj.jy

0.47 0.15 -0.83

0.48 0.15 -0.82

13. 4.1 0.62

0.11 0.036 -1.45

n 1 /IU. 14 n r\A 1U.U4 J —1 If,I.JO
0.19 0.060 -1.22

0.60 0.19 -0.71

1.2 0.38 -0.42

0.019 0.0062 -2.21

n AO U. 1 D —A 8n

0.048 0.016 -1.81

0.076 0.025 -1.60

0.090 0.030 -1.52

1.2 0.40 -0.40

u.zo u.vyo
7.2 2.5 0.39

12. 4.1 0.61

0.089 0.031 -1.51

0.060 0.021 -1.68

U.U 1

4

1 ST
1 .0 /

6.8 2.3 0.37

0.047 0.017 -1.78

0.010 0.0036 -2.44

17. 6.2 0.79

4 5 1 .o notU.Z 1

o!o9o 0.033 -1.49

0.15 0.053 -1.27
0.076 0.028 -1.55

0.13 0.048 -1.31

yj.ij U.Uj 1
1 OQ

0.30 0.1

1

-0.94
0.10 0.040 -1.40
0.081 0.031 -1.50
0.039 0.015 -1.83

U.U3Z U.U 1 J — i.yy)

0.038 0.015 -1.82

0.045 0.018 -1.76
0.14 0.054 -1.26
0.30 0.12 -0.92
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Wavelength Spectrum Energy Levels

A K

5152.01 Os I 36818 56223
5168.98 Os I 38486 — 57827

Ub 1
10780jUZoU

con? f^i US 1 1 U 1 oo 70187zyjoz
J Z.\JJ .Z.J Uo 1

111781 1 J / o 10S07

5255.82 Os I 19109 — 38130
5265.15 Os I 23323 — 42310
J Z.OJ .oy no IU b 1

1 QA 1 1 18111Jo J J 1

J.D J us 1 1 A? 1 9J OZ 1 Z 1 SOQO

Jz,yo. 1 o us 1 Zo J jZ Al 1 004/1 yy

5302.58 Os I 19411 — 38264
5336.23 Os I 15391 — 34126

US I
1 1 178
1 1 J / o 10078JUU / o

c-j CO 7 ^J J JZ.Z J us 1
1 7AA7
1 / DO /

1 A1/1

A

JOj40
J J / D. / 7 U S 1

1 AOQ 1 JZOo J

5403.43 Os I 36346 — 54847
5412.14 Os I 21033 — 39505

1 U. 3*+ U S I JUZoU A87174o / J /

Da IUo 1 A 1 SO4 1 J " 77^1ZZO 1 o
</l 1 7 'J 1

J / . J 1 Da TU S 1 17^;8SJZDo J S 1 1 18J 1 1 Jo

5441.82 Os I 19893 — 38264
5443.31 Os I 14091 — 32457

n o IUS 1
17A8 SjZOo J 1 010J i yjjy

^AAl 7A MoTus 1
1 1 ni 1
1 1 UJ 1

70187zyjoz
17 HalUS 1

1 411014J J7 17a;8<JZOo J

5453.40 Os I 23985 — 42317
5457.30 Os I 5144 — 23463
J'f / u.uu US 1

1 A 8/1 814o4o 111 7/1J J 1 Z4
</174 ^8J4 / H.Jo n o TUS 1

7 S/in7ZJOUz A 1 e^;i4Jo0j
JH / J. 1 j n IUS 1

7 1 1 7/1Z 1 1 Z4 10181jyjo J

5477.27 Os I 17667 — 35920
5481.85 Os I 19893 — 38130

us 1 10^07 /187174o / J /

J J 1 O.U 1 us 1
78 1 /inZo 1 4U 40Z0 J

JJZ J. J J us 1
/17 1 004/1 yy

5546.82 Os I 34125 — 52149
5549.79 Os I 33124 — 51138
^^^9 88 us 1

1 1 178
1 J J / o 70187zyJ oZ

J jOU.DZ us 1
1 'nA 1 AJ JO 1 0 <1 so<J J jyj

JJOU.DD n c! Ius I
1117/1J J 1Z4 < 1 O10

5584.44 Os I 15223 — 33124
5600.50 Os I 36826 — 54677
joZU.Uo us I lUlOO 770<;/lz / yj4
JOj /.4 1 us I

1 CIQI
1 J jy i

1117/1J J 1Z4
J04Z.JO US 1

1 Q 1 noly I \Jy ICQ")/:JOOZO

jo4j.Z J US I
1 Q 1 OQ 1 1 QJOO 1 O

5648.98 Os I 19109 36806
5674.38 Os I 18301 35920
5680.88 Os I 34804 52402
5709.37 Os I 37909 55419

gA gf Loggf
108/sec

8 SO.J 1 /IJ.

4

U.J J
0 7 1 0j.y - o <0
0 07'\U.UZ J o oi oU.U 1 u -I, noz.uu
0.13 0.054 -1.27
0.023 0.0095 -2.02

0 7^.u.zo O 1 1U. 1 1
—o o^u.yo

1 11 .

1

O A'\U.4J U.J J
O 1 1U. 1 J O OS1U.UJ J —1 78

1 .Zo

0.051 0.021 -1.67
3.0 1.3 0.10

0 081U.Uo J o oi sU.UJ J — 1 Af^1 .40
O 01 <U.UJ J O OI sU.U 1 J —1 81

1 .OJ
O OOAO o ooinu.uuJU _7 <1Z.J J

0.049 0.021 -1.68
0.15 0.063 -1.20

A A4.4 1 01 .y O 78U.Zo
O 1 7U. 1 Z O OS1U.UJ J —1 78— 1 .Zo

14 0O.U O 78U. / O

o!o034 0.0015 -2.82

4.8 2.1 0.33

O 000 O C\AAU.U44 —1 IS
1 .J J

0 0^0 O OI 1U.UJ 1
— 1 s 1i.j 1

3 8 1 7 n 0

1

U.Z J

o!o058 0!0026 -2.59
0.027 0.012 -1.93

o /10 O 1 8U. 1 o ^J. 1 J
O 0077U.UUZZ O 00008u.uuuyo —1 OIJ.Ul
O 0/17 O OI 0U.U 1 y — 1 71

1 . / J

0.42 0.19 -0.73

0.12 0.053 -1.28

0 010U.UJU O OI 1U.U 1 J — 1 88l.oo
O OQA O 0/11U.U4J —1 1A—I.JO
7 <Z.J 1 7

1 .Z O OAU.UO

0.57 0.26 -0.59

22. 9.9 0.99

A4.0 7 1Z. 1
O 11U.J J

11.0 O 71U. / J —O 1 AU. 14
O 007 1U.UU / 1

O 0011U.UUJ J —7 /1

8

Z.4o

2.8 1.3 0.11

2.7 1.3 0.11

O 1 7U. IZ U.UjO 1 7 c
1 .Z J

7 7Z.Z 1 o
1 .u 0 07U.UZ

O 0 1 7U.U 1 Z o oo<;7U.UUj /
—7 7/1—Z.Z4

0.014 0.0066 -2.18

0.098 0.047 -1.33

O 1 7U. IZ O 0<QU.UJ7 1 7 -J— 1 .Z J
n n7QU.UZ 7 O OI /IU.U14 1 8 <

1 .0 J
n 07

1

U.UZ J O OI 1U.Ul 1
_i 0/;

1 .70
^ 10.

1

1 OJ.U O AlU.4 /

3.5 1.7 0.23
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Wavelength Spectrum Energy Levels

A K

5721 93 Os I 5144 22616
OS I 17667 - 35090

5739.72 Os I 25594 — 43011
5765.05 Os I 11031 — 28372
5780.82 Os I 15391 — 32685

5800 60 Os I 15223 32457
5842.49 Os I 22564 - 39675
5857.76 Os I 15391 — 32457
5860.64 Os I 13020 — 30078
5882.92 Os I 11378 — 28372

5903.98 Os I 19893 36826
5906.84 Os I 19893 — 36818
5908.95 Os I 30280 — 47199
5981.36 Os I 18902 — 35616
5983.22 Os I 25602 — 42310

5996 00 Os I 34365 51039
6015.79 Os I 21303 — 37922
6054.63 Os I 27351 — 43863
6144.53 Os I 8743 — 25013
6158.03 Os I 34804 — 51039

6211.1Q\J i * 1 V Os I 32685 48737
6241.70 Os I 13365 - 29382
6269.41 Os I 43012 — 58957
6274.94 Os I 40291 — 56222
6286.83 Os I 18902 — 34804

6398 86 Os I 25602 41225
6403.15 Os 1 33124 — 48737
6448.13 Os I 41225 — 56729
6520.85 Os I 21303 — 36634
6528.87 Os I 21034 — 36346

6533 14 Os I 15223 30525
6538.30 Os I 14091 - 29382
6576.83 Os I 15391 — 30592
6614.56 Os I 24292 — 39406
6615.43 Os I 40291 — 55403

6661 81 Os I 13365 28372
6729.56 Os I 15223 - 30078
6791.53 Os I 8743 — 23463
6806.61 Os I 15391 — 30078
6878.70 Os I 14848 — 29382

6901.58 Os I 25602 40087
6956.02 Os I 34365 - 48737
6984.95 Os I 16212 — 30525
7060.67 Os I 15223 — 29382
7145.54 Os I 15391 — 29382

7149.89 Os I 1 1031 25013
7184.10 Os I 38486 52402
7206.33 Os I 8743 22616
7209.96 Os I 16212 30078
7251.16 Os I 21303 35090

gA gf Log gf

IQs/see

0.014 0.0067 1 O—2. 1 5

0.021 0.01

1

1 AO—1.98

0.20 0.099 1 AA—1.00

0.0092 0.0046 -2.34

0.23 0.12 -0.93

0.052 0.026 1 CA—1.59
0.079 0.041 —1.39

0.15 A A*? a0.076 1 1 ^—1.12

0.019 0.0098 -2.01

0.0047 0.0024 -2.61

0.05

1

0.027 1—1.57

0.05

1

A A'^ 10.027 1 C7-1.57
f\ CO
0.58 ATA0.30 A CO—0.52

0.022 0.012 -1.92

0.24 0.13 -0.88

13.
^ O
6.8

A O 10.83

0. 1

3

A ATA0.070 —1.16

0.23 All
0. 1

3

A AA-0.90

0.0034 0.0019 -2.71

2.2 1.2 0.09

4.3 2.5
A A r\
U.4(J

0.0040 A AAO 10.UUZ3 —2.63

10.
A

6.0
A ^7 O0.78

4.1 2.4 0.39

0.031 0.018 -1.74

0. 1

5

A AA C0.095 1 A^—1.02

2.9 1 O
1.8

A O ^0.26

3.5 2.2 0.34

0.027 0.017 -1.77

0.030 0.019 -1.72

f\ c\c\ c o0.0058 A AAT n0.0037 O A 1—2.43

0.0070 A AA A C0.0045 —2.35

o.ooyy A Arii^ A0.0064 O 1 A—2.19

0.083 0.055 -1.26

1.6 1.1 0.02

0.0032 0.002

1

—2.67

0.026 0.018 -1.75

0.0027 0.0019 —2.72

0.014 0.0098 -2.01

0.0044 0.0031 -2.51

0.075 0.054 -1.27

1.9
1 A
1.4

A 1 yl

0. 14

0.0082 A AA/: A0.0060 —2.22

0.015 0.011 -1.95

0.023 0.017 -1.76

0.003 1
A AA'1 A0.0024 —2.62

1.9
1 A
1 .4

A 1
0. 16

0.0016 0.0012 A 1—2.91

0.0065 0.005

1

O OA—2.29

0.046 0.037 -1.44
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Wavelength Spectrum Energy Levels

A K

7253.49 Os I 18902 - 32685
7375.07 Os I 18902 - 32457
/ 4U / .yj US 1

— IAS 1

8

JDO 1 0

/ OUZ,7 J US i I J LA J Zo J /

Z

-77A 1 '/I f.
1 /U1.4t) US 1 Zo J / Z

7789.96 Os I 34365 - 47199
7852.17 Os I 15223 - 27954
7981.20 Os I 24292 - 36818
8041.29 Os I 11031 - 23463

gf Log gf

108/sec

u.u 1

0

u.u 1 z _1 Q1

u.u 1

J

u.u 1 z 1 Q1

u.u / / U.U04 — 1 .zu

0.021 0.018 -1.73

0.0037 0.0033 -2.48

1 1V.J 1 .z f\ AAU.UO

u.uuJO U.UUjZ Z.Z?

U.Uj J U.Uji 1 TO— 1 .Zo

0.0015 0.0014 -2.85
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

9067 1 1 WO II 3593 5 1 952 250 16 1 20
2070.67 Os 11 3929 — 52206 144. 9.3 0.97

2194.39 Os II 3593 — 49149 73. 5.3 0.72

2282.26 Os II 0 — 43802 85. 6.6 0.82

2313.75 Os II 5592 — 48799 63. 5.0 0.70

U o 11 D J y J 1 7*^ 1

4

1 I 6

2350.23 Os II 5592 — 48128 95. 7.9 0.90

2355.28 Os II 3929 — 46374 36. 3.0 0.48

2367.35 Os II 3929 — 46157 157. 13. 1.12

Os II 13137 — 54445 267. 23. 1.37

wo 11 4Q 1 4Q 767 73 1 36

2424.02 Os II 13204 — 54445 223. 20. 1.29

2427.90 Os II 13204 — 54379 222. 20. 1.29

2454.91 Os II 3593 — 44315 53. 4.8 0.68

2468.90 Os II 11460 — 51952 298. 27. 1.44

?48f^ 74Z.*-rOvJ. Z.*-r Dc; IIVJ o 11 3593 43807 777 71 1 32

2507.18 Os II 3929 — 43802 16. 1.5 0.17

2509.71 Os II 17569 — 57403 364. 34. 1.54

2538.00 Os II 0 — 39390 98. 9.5 0.98

2548.83 Os II 17569 — 56791 147. 14. 1.15

7563 1 f\ Dc; II 1 3704 5770f^ 571 56 1 75

2578.32 Os II 15606 — 54379 659. 66. 1.82

2580.03 Os II 13204 — 51952 4; 5. 41. 1.62

2596.00 Os II 24466 — 62974 1374. 139. 2.14

2631.22 Os II 24981 — 62974 218. 23. 1.35

II 75457 ^^7974 357 38JO. 1 57

2731.36 Os 11 15606 — 52206 152. 17. 1.23

2783.88 Os II 7892 — 43802 23. 2.7 0.43

2863.37 Os II 11460 — 44. 5.4 0.73
2879.39 Os II 11654 — 44. 5.5 0.74

2880.20 Os II 17242 51952 116. 14. 1.16

3042.74 Os II 11460 44315 87. 12. 1.08

3173.93 Os II 7892 39390 36. 5.4 0.74
3213.31 Os II 13204 44315 123. 19. 1.28

3604.48 Os II 11654 39390 22. 4.2 0.62
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Wavelength Spectrum Energy Levels

A K

2135.47 p I 11362 - 58174
2136.20 P I 11376 - 58174
2149.11 P I 11362 - 57877
2152.95 P I 18722 - 65157
2154.08 P I 18748 - 65157

2534.01 P I 18722 - 58174
2535.65 P I 18748 - 58174
2553.28 P I 18722 - 57877
2554.93 P I 18748 - 57877

gA gf Loggf
108/sec

U.jZ U.Uj J 1 A <

j.Z U.J J U.4J
A4.0 U.jZ
0.73 0.051 -1.29

1.5 0.10 -0.99

1 A14. 1 11. J U. 1 1

5 1

.

J.O U.J J

Li. L.i U.J J

9.1 0.89 -0.05
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Wavelength Spectrum Energy Levels

A K

ZyjZZ.Vl rb I U A Q/1 A n

2053.27 Pb I 0 — 48687
2169.99 Pb I 0 - 46069
2246.88 Pb I 7819 - 52312
2332.44 Pb I 10650 - 53511

ZJOO.OU PK Iru 1 1 uoju 'v7 sonJZJUU
2393.79 Pb I 10650 — 52412
2399.60 Pb I 10650 — 52312
2401.95 Pb I 7819 — 49440
2411.73 Pb I 10650 — 52102

Z4ZO.O J ru 1 Z 1 4J o OZOZ 1

2443.84 Pb I 7819 — 48726
2446.19 Pb I 7819 — 48687
2476.38 Pb I 7819 — 48189
2577.27 Pb I 10650 — 49440

ZO 1 J.OJ rD I
7fi 1 Q 40U03'

2614.18 Pb I 7819 — 46061
2628.28 Pb I 10650 — 48687
2657.09 Pb I 7819 — 45443
2663.16 Pb I 10650 — 48189

icni QQzoUl .yy PK Iru I
1 HA^nlUOJu 40jZy

2823.20 Pb I 10650 — 46061
2833.06 Pb I 0 - 35287
2873.32 Pb I 10650 — 45443
3220.57 Pb I 21458 — 52500

J J /Z. /-H-
PK I 7 1 4<;8

3639.58 Pb I 7819 — 35287
3671.51 Pb I 21458 - 48687
3683.48 Pb I 7819 — 34960
3739.95 Pb I 21458 — 48189

/in 1 Q A/i PK Iru I
7 1/1^8Z 14JO 40jZy

4057.83 Pb I 10650 — 35287
4062.14 Pb I 21458 — 46069
4168.03 Pb I 21458 — 45443
5005.44 Pb I 29467 49440

5201.47 Pb I 29467 48687
6001.93 Pb I 35287 51944
7229.00 Pb I 21458 35287

gA gf Log gf

IQS/see

0.32 0.019 -1.71

0.44 0.028 -1.56

0.68 0.048 -1.32
0 22 0 017 —1 77

0.27 0.022 -1.65

0.22 0.019 -1.72

11. 0.94 -0.03

0.22 0.019 -1.73

2 7 0 23 -0.63

0.94 0.082 -1.09

0.45 0.040 -1.40

2.4 0.21 -0.67

4.3 0.38 -0.42

7 8 0 71 -0.15

8.8 0.88 -0.06

1.9 0.19 -0.72

26. 2.7 0.43

1.7 0.18 -0.76
0 050 0 00S2 -2 28

19. 2.0 0.31

43. 5.1 0.70

17. 2.0 0.30

1.8 0.22 -0.67

9.4 1.2 0.06

0^50 0.077 -1.11

12. 2.3 0.37

1.3 0.26 -0.58

3.3 0.68 -0.17

3 1 0.64 -0.20

25. 5.3 0.72

2.5 0.60 -0.22

9.2 2.3 0.35

3.2 0.79 -0.10
0 63 0 16 -0 78
1.4 0.53 -0.28

0.49 0.20 -0.70

0.23 0.12 -0.91

0.067 0.053 -1.28
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

2203.53 Pb II 14081 - 59448 5.6 0.41 -0.39
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Wavelength Spectrum Energy Levels

A K

2447 91 Pd I 0 40839
2476.42 Pd I 0 - 40369
2763.09 Pd I 0 — 36181
2922.49 Pd I 6564 — 40771
3002.65 Pd I 6564 — 39858

^009 78 Pd I 25101 583 1

7

3027.91 Pd I 7755 - 40771
3065.31 Pd I 7755 — 40369
3114.04 Pd I 7755 — 39858
3142.81 Pd I 25101 — 56911

"^947 70 Pd I 6564 37394w' / _J y^

3251.64 Pd I 10094 — 40839
3258.78 Pd I 10094 — 40771
3287.25 Pd I 6564 — 36976
3302.13 Pd I 10094 — 40369

3373 00J / _7 . \J\J Pd I 7755 37394^ 1 J y^

3404.58 Pd I 6564 — 35928
1,A1\.1A Pd I 7755 — 36976
3433.45 Pd I 11722 — 40839
3441.40 Pd I 11722 — 40771

3460 77 Pd I 6564 3545

1

3481.15 Pd I 10094 - 38812
3489.77 Pd I 11722 — 40369
3516.94 Pd I 1155 — 36181
3553.08 Pd I Will — 39858

3571 16 Pd I 10094 38088
3609.55 Pd I 7755 — 35451
3634.70 Pd I 6564 — 34069
3690.34 Pd I 11722 — 38812
3718.91 Pd I 10094 — 36976

^799 1

9

Pd I 7755 34069
3832.29 Pd I 10094 - 36181
3894.20 Pd I 11722 — 37394
3958.64 Pd I 11722 — 36976
4087.34 Pd I 11722 — 36181

4169 84 Pd I 10094 34069
Pd I 1 1722 — 35451
Pd I 11722 — 34069

4788.18 Pd I 34069 — 54948
4817.51 Pd I 34069 — 54821

4875 43 Pd I 34069 54574
5110.81 Pd I 35451 - 55012
5117.02 Pd I 38812 — 58349
5163.84 Pd I 35451 — 54811
5234.86 Pd I 35928 — 55025

5295.63 Pd I 35928 54806
5312.57 Pd I 36181 54998
5345.10 Pd I 39858 58562
5395.24 Pd I 39858 58388
5542.80 Pd I 36976 55012

gA gf Lost si'-'"6 fe*-

10«/sec

0.83 0.074 -1.13

1.1 0.10 -0.98

0.62 0.071 -1.15

0 66 0.084 -1.08

0.65 0.088 -1.06

1.8 0.24 -0.61

2.0 0.28 -0.56

1.3 0.19 -0.73

2 7 0.39 -0.41

13. 1.9 0.27

7.7 1.2 0.08

5.1 0.80 -0.09

6.3 1.0 0.00
0 29 0.047 -1.33

6.0 0.98 -0.01

3.6 0.62 -0.21

12. 2.0 0.30

8.4 1.5 0.17

9 8 1.7 0.24

12. 2.2 0.34

3.3 0.60 -0.22

11. 2.0 0.31

3.5 0.64 -0.19

6 4 1.2 0.07

18. 3.4 0.54

4.3 0.82 -0.09

9.0 1.8 0.25

6.2 1.2 0.09

6 5 1 3 0.12

0.98 0.20 -0.69

0.47 0.10 -0.99

0.86 0.19 -0.72

1.8 0.42 -0.38

1.1 0.26 -0.58

0.18 0.046 -1.34

0.032 0.0084 -2.08

1.3 0.36 -0.45

0.069 0.021 -1.68

3 2 1.1 0.04

2.7 0.93 -0.03

2.1 0.75 -0.12

3.5 1.4 0.13

6.1 2.4 0.38

9.7 3.9 0.59

3.6 1.5 0.16

7.6 3.2 0.51

1.2 0.51 -0.29

1.3 0.56 -0.25

3.2 1.4 0.15

3.8 1.7 0.24
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Wavelength Spectrum Energy Levels gA gf Log gf

A K lO^/sec

5547.02 Pd I 36976 - 54998 2.5 1.2 0.06

5619.44 Pd I 40771 - 58562 2.6 1.2 0.08

5642.69 Pd I 40839 - 58556 1.5 0.70 -0.16

5655.42 Pd I 40771 - 58448 1.3 0.61 -0.21

5670.07 Pd I 37394 - 55025 5.1 2.5 0.39

5690.14 Pd I 40839 - 58408 1.0 0.50 -0.30

5695.09 Pd I 37394 - 54948 3.8 1.9 0.27

5736.61 Pd I 37394 - 54821 1.3 0.63 -0.20

6774.54 Pd I 25101 - 39858 0.067 0.046 —1.34

6784.52 Pd I 34069 - 48804 2.1 1.5 0.17

6833.42 Pd I 40369 - 54998 0.31 0.22 -0.67

7016.44 Pd I 38088 - 52336 0.69 0.51 -0.29

7310.06 Pd 1 38812 - 52488 0.86 0.69 -0.16

7368.12 Pd 1 35451 - 49020 2.8 2.3 0.35

7391.92 Pd I 38812 - 52336 1.8 1.5 0.17

7486.90 Pd I 35451 - 48804 0.61 0.51 -0.29

7764.03 Pd I 35928 - 48804 4.5 4.1 0.61

7786.67 Pd 1 36181 - 49020 1.1 1.00 -0.00

7915.80 Pd I 39858 - 52488 3.3 3.1 0.49

7961.08 Pd I 28214 - 40771 0.081 0.077 -1.11

8132.82 Pd I 25101 - 37394 0.096 0.095 -1.02

8300.83 Pd I 36976 - 49020 1.9 2.0 0.30

8353.58 Pd I 40369 - 52336 0.68 0.72 -0.14

8532.74 Pd I 40771 - 52488 1.4 1.6 0. 19

8599.10 Pd 1 37394 - 49020 0.73 0.81 -0.09

8761.35 Pd I 37394 - 48804 2.8 3.2 0.50
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

2486.53 Pd ii 27094 - 67299 37. 3.4 0.54

2488.92 Pd II 25081 - 65247 94. 8.7 0.94

2498.78 Pd ii 32278 - 72285 48. 4.5 0.65

2854.58 Pd ii 32278 - 67299 28. 3.5 0.54
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

3650.18 Pr II 0 — 27388 0.083 0.017 -1.78
371 1.10 Pr II 442 27380 0.19 0.039 -1.41

3769.70 Pr II 442 26962 0.095 0.020 -1.69
3823.57 Pr II 0 26146 0.031 0.0067 -2.17
3826.71 Pr II 3893 30018 0.27 0.060 -1.22

3868.58 Pr II 0 - 25842 0.050 0.011 -1.95

3878.31 Pr II 1649 27425 0.1

1

0.025 -1.60

3884.04 Pr II 1649 27388 0.044 0.010 -2.00

3885.19 Pr II 1649 27380 0.51 0.11 -0.94

3889.33 Pr II 442 — 26146 0.36 0.081 -1.09

3899.56 Pr II 1744 - 27380 0.100 0.023 -1.64

3908.03 Pr II 4437 30018 1.9 0.43 -0.37

3912.90 Pr II 1649 27198 0.69 0.16 -0.80

3918.86 Pr II 2998 28509 2.0 0.46 -0.34

3920.52 Pr II 0 25500 0.17 0.039 -1.41

3925.46 Pr II 0 - 25468 0.65 0.15 -0.82

3927.45 Pr II 1744 27198 0.53 0.12 -0.91

3935.82 Pr II 442 25842 0.28 0.064 -1.19

3947.63 Pr II 1649 26974 0.65 0.15 -0.82

3949.44 Pr II 1649 26962 0.80 0.19 -0.73

3953.52 Pr II 4437 — 29724 1.7 0.41 -0.39

3962.45 Pr II 1744 26974 0.42 0.099 -1.00

3964.26 Pr II 1744 26962 0.50 0.12 -0.93

3964.83 Pr II 442 25657 0.97 0.23 -0.64

3965.26 Pr II 1649 26861 0.97 0.23 -0.64

3966.57 Pr II 2998 - 28202 0.71 0.17 -0.78

3971.16 Pr II 3403 28578 0.70 0.16 -0.78

3972.16 Pr II 442 25610 0.38 0.089 -1.05

3982.06 Pr II 3403 28509 3.0 0.70 -0.15

3989.72 Pr II 442 25500 0.80 0.19 -0.72

3994.83 Pr II 442 - 25468 0.93 0.22 -0.65

3997.05 Pr II 2998 28010 0.68 0.16 -0.79

4000.19 Pr II 1649 26641 0.51 0.12 -0.91

4008.71 Pr II 5079 30018 4.1 0.98 -0.01

4015.39 Pr II 1744 26641 0.60 0.15 -0.84

4031.76 Pr II 1649 — 26445 0.57 0.14 -0.86

4033.86 Pr II 2998 27782 1.1 0.27 -0.57

4034.30 Pr II 1744 26524 0.18 0.044 -1.36

4038.47 Pr II 0 24755 0.36 0.087 -1.06

4039.36 Pr II 1649 26398 0.37 0.089 -1.05

4044.82 Pr II 0 - 24716 0.65 0.16 -0.80

4054.85 Pr II 1744 26398 1.7 0.43 -0.37

4056.54 Pr II 5079 29724 4.5 1.1 0.04

4061.34 Pr II 5108 29724 0.22 0.055 -1.26

4062.82 Pr II 3403 28010 4.1 1.0 0.01

4081.02 Pr II 1649 26146 0.36 0.090 -1.05

4096.82 Pr II 1744 26146 0.41 0.10 -0.99

4100.22 Pr II 2998 27380 0.16 0.041 -1.39

4100.75 Pr II 4437 28816 4.5 1.1 0.06

4111.87 Pr II 442 24755 0.072 0.018 -1.74
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

41 18.48 Pr 11 442 24716 0.83 0.21 -0.68

4132.23 Pr II 1649 - 25842 0.11 0.029 -1.53

4141.26 Pr II 4437 — 28578 2.1 0.55 -0.26

4143.14 Pr II 2998 — 27128 2.6 0.68 -0.17

4148.46 Pr II 1744 — 25842 0.18 0.047 -1.32

4164 19 Pr 1 649 25657 I.l 0 28 -0 55

4168.08 Pr II 3403 - 27388 0^28 0.074 -1.13

4169.46 Pr II 3403 — 27380 0.24 0.062 -1.21

4171.82 Pr II 2998 — 26962 0.58 0.15 -0.82

4172.27 Pr II 1649 — 25610 0.47 0.12 -0.91

4179 42 Pr II 1649 25569 3.3 0.86 -0.07

4180.68 Pr II 1744 - 25657 0.044 0.011 -1.94

4189.52 Pr II 2998 — 26861 2.3 0.60 -0.22

4191.62 Pr II 1649 — 25500 0.35 0.092 -1.03

4206.74 Pr II 4437 — 28202 3.3 0.88 -0.06

4208.3

1

Pr II 1744 25500 0.31 0.082 -1.08

Pr II 17AA - 25468 0.035 0.0093 -2.03

Pr II 442 — 24115 1.6 0.43 -0.36

Pr II 0 — 23660 1.4 0.38 -0.42

Pr II 1649 — 25249 0.18 0.050 -1.30

A1A\ 02 Pr II 4437 28010 1 2 0 33 -0 48
4243.53 Pr II 3403 — 26962 0.32 0.087 -1.06

4247.66 Pr II 442 — 23978 0.35 0.094 -1.03

A2A9.AS Pr II 2998 — 26524 0.076 0.021 -1.69

4254.42 Pr II 5079 — 28578 0.75 0.20 -0.69

4261 80 Pr II 3403 26861 0 1 3 0 034 —1 47
4263.81 Pr II 2998 - 26AA5 0.22 0.061 -1.22

4272.27 Pr II 2998 — 26398 0.64 0.18 -0.75

4282.44 Pr II 4437 — 27782 0.95 0.26 -0.58

4290.99 Pr II 1649 — 24947 0.031 0.0085 -2.07

4297.76 Pr II 0 23261 0.38 0.11 -€.98

4302.10 Pr II 3403 - 26641 0.089 0.025 -1.61

4305.76 Pr II 442 — 23660 0.56 0.15 -0.81

4323.55 Pr II 5079 — 28202 0.29 0.083 -1.08

4329.42 Pr II 1744 — 24835 0.14 0.040 -1.39

4333.91 Pr II 1649 24716 0.70 0.20 -0 7

1

4338.69 Pr II 3403 - 26445 0.30 0.086 -1.07
4347.49 Pr II 3403 — 26398 0.39 0.11 -0.95

4351.85 Pr II 1744 — 24716 0.58 0.17 -0.78
4359.80 Pr II 5079 — 28010 0.53 0.15 -0.82

4368.33 Pr II 0 22886 0 38 0 1 1 -0 96
4395.79 Pr II 3403 - 26146 0.14 0.041 -1.39
4403.61 Pr II 5079 — 27782 0.21 0.061 -1.21

4405.85 Pr II 4437 — 27128 0.44 0.13 -0.89
4408.84 Pr II 0 — 22675 0.50 0.15 -0.84

4412.16 Pr II 2998 25657 0.054 0.016 -1.80
4413.77 Pr II 1744 24394 0.19 0.057 -1.25
4421.23 Pr II 2998 25610 0.11 0.031 -1.50
4429.24 Pr II 2998 25569 0.83 0.24 -0.61
4449.87 Pr II 1649 24115 0.33 0.097 -1.01
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Wavelength Spectrum Energy Levels gf Loggf
A K IQS/sec

44j4. JO Pr II 44z — ZZ006 u.uz 1 U.UU04 7 7A—Z.ZU
A A Z Q 1 A4430.34 Pr II

A A^n443 /
oz: 1— Z606I U.UoO u.uzo 1 CQI.JO

4468.71 Pr II 1744 - 24115 U.43 U. I

J

A OA

4473.84 Pr II 5079 - 27425 0.064 0.019 -1.71
A All 044/ /.ZD Pr II

^ ^ ACi1645' 0 1 AT 0— z3y/o 0.058 0.018 -1.75

44o /.OZ Pr II
/I y1 044z OOT 1 0— zz / 1

0

U.UUoO u.uuzo 7z. ji*
A A Q'~> A 144yz.4j Pr II

'2 /I Al34U3 — z565

/

u.ujy u.u I z 1 Q1
1 .5*3

4496.43 Pr II 442 - 22675 U. jZ U.Ui'o I .Ul

4501.83 Pr II 3403 - 25610 0.027 0.0083 -2.08

4j lU. Id Pr II
1 A A'334U3 — 25565' 0.54 0.16 -0.78

4j 1 /.oU Pr II
/I /1

0

44z 0 0 CT 1— ZZ J / 1 U.UDU u.u I 0 — 1 7/1
I . /4

4j34. 1 J Pr II
c A*? 05U /y 0 T 1 0— z / Izo U. JO U. I I

A AC

4535.92 Pr II 0 - 22040 U.UOO u.uzo 1 <Q
I .JO

4550.06 Pr II 5226 - 27198 0.031 0.0095 -2.02

4j jU.oo Pr II
A H AC^1645* 0 T 1 T— z36 1

/

0.013 0.0042 -2.38

4500.55 Pr 11
CATA5U /y 0 A^: 0 u.uz J u.uu / z —7 1 AZ. 14

43 /U.J / Pr II
\ n A A
1 /44 — 23616 n nilu.uz / U.UU04 7 A7Z.U /

4576.32 Pr II 3403 - 25249 u.u 1

J

—1 87
1 .0 /

4578.14 Pr II 2998 - 24835 0.032 0.0100 -2.00
A COC C?455*5.0 / Pr II

C 1 AO
5 lUo 1 z: 0 z: r\ 0.028 0.0089 -2.05

461Z.U/ Pr II U — 21676 U.UJ 1 u.u I u T AA—Z.UU
46z /.U5 Pr 11

'3 0 A'33893 0 C CAA— 25500 u.uz J A AA7 Cu.uu / J 7 11Z. I J

4628.75 Pr II 442 - 22040 u.u /u u.uzz 1 ^<
I .Oj

4646.06 Pr II 1744 - 23261 0.050 0.016 -1.79

4oj 1 .jz Pr II 1645' — 23 141 0.072 0.023 -1.63

4do4.oj rr II 34U3 AQ1 ^— 24o3j u.u / 0 u.uz J 1 ^A
1 .ou

40 /Z.Uo rr II
^'^ A A
1 /44 — 23 141 U.U5'D U.UJZ —1 '\f\1 .ju

4678.17 Pr II 4098 - 25468 U.UJ y u.u 1

J

—1 onI .yyj

4679.11 Pr II 5079 - 26445 0.036 0.012 -1.93

4 /U /. j4 Pr II
^ ACi1645* — 22oo6 0.019 0.0063 -2.20

4 /u /.y4 Pr II
A A^44/ — 216/6 u.u 1

0

U.UUj J —7 77—Z.Z /

4 / zo.6j Pr II
\n A A
1 /44 00 0 O/:— 22oo6 u.u I 5* U.UUOJ —7 7f»Z.ZU

4734.18 Pr II 2998 - 24115 u.uz 1 u.uu / z —7 1 4Z. 1

4

4744.93 Pr II 1649 - 22718 0.029 0.0098 -2.01

4 /46.y3 Pr II
0 ZT3226 — 26287 0.13 0.044 -1.36

An t^n a A4/5 /.y4 Pr II 6414 — 27425 U.Ui'O n nilU.UJ J 1 A Q— 1 .45'

4 /6z. /

i

Pr II
1 /I A'J3403 A 1 Cl A— 24394 U.UjZ u.u I 0 — 1 7<;

I . / J

4765.22 Pr II 2998 - 23978 n ni 1U.UJ 1 u.u I I
— 1 Q7

I .y 1

4779.20 Pr II 7660 - 28578 0.048 0.016 -1.79

4 /o J. J5 Pr II
0 nno 0.051 0.017 -1.76

4 /yy.y4 Pr II
1 n A A
1 /44 — ZZj I 1

A nnAOU.UU'tZ u.uu I J —7 84
/I OA 1 1 C4oU 1.15 Pr II

0 0 A138^3 ^ An \ £L— 14/ lb U.Uj I
n ni 8u.u I 0 —1 7^— I . / J

4814.34 Pr II 8958 - 29724 nilu. 1

1

U.UJ /
1 A T— 1 .4J

4839.54 Pr II 4098 - 24755 0.023 0.0081 -2.09

Pr II — Zjy/o 0.013 0.0047 -2.33

AOH C A Pr II 6414 1 z: nz:— 26^02 n OA 1u.uo 1 u.uzz 1 .00

4876.26 Pr II 5 108 — 25610 u.uz J U.UU''U —7 rxZ.UJ

4877.82 Pr II 3403 — 23898 A CiAlU.U4Z u.u I .) — 1 .0 J

4879.12 Pr II 5079 - 25569 A AAOTU.UUo J U.UU.jU 7 ca
2. J J

4886.05 Pr II 5108 - 25569 0.021 0.0075 -2.13
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Wavelength Spectrum Energy Levels

A K

4901.48 Pr II 7806 — 28202
4912.63 Pr II 7660 — 28010
4925.63 Pr ij 1 /44 ZZU4U
4943.74 Pr II 3893 Z4 1 1

5

4956.65 Pr II 5079 ZjZ47

5002.45 Pr II 6414 — 26398
5004.58 Pr II 7806 — 27782
5015.54 Pr II

i n A A
1 /44 T 1 ATAZ 1 0 /o

5034.42 Pr II 8958 Zoo 10

5064.84 Pr II 3403 011/11Z3 1 4 I

5110.38 Pr II 4098 — 23660
5110.77 Pr II 9255 — 28816
^ 1 1 O AO
5 1 1 o.UZ Pr II

A All443 / z.jy /yj

5129.52 Pr II 5226 0/17 1Z4 /Id

5135.13 Pr II 7660 07 1 OftZ / 1 Zo

5161.74 Pr II 3893 — 23261
5173.90 Pr II 7806 — 27128
5 1 /5.o3 rr II

1

A

34U3 007 18ZZ / I 0

5183.85 Pr II 5108
5195.11 Pr II 8958

5195.31 Pr II 6414 — 25657
5206.56 Pr II 7660 — 26861
COA'7 OA5ZU /.yu rr II

H A 1 Ao414 0 1 nZJO I u
5216.76 Pr II 4098 0 10 A

1

Z3ZO I

5219.05 Pr II 6414 0 ^ ^AQZ J J07

5220.11 Pr II 6418 — 25569
5251.74 Pr II 5079 — 24115
5Z5y. /4 rr II

< 1 AO5 lUo 0/1 1 1 <Z4 1 I J

5263.88 Pr II 3893 ZZooO
5292.10 Pr II 5079 01Q7AZ3 7 /U

5292.63 Pr II 5226 — 24115
5298.11 Pr II 5108 — 23978
53Uo.yo rr II

H A i Q541

0

0 ^0/1

Q

zjZ4y
5311.12 Pr II 8958 07700Z / /oZ
5312.33 Pr II 5079 0 1 8QBZ3oyo

5321.09 Pr II 4098 — 22886
5321.81 Pr II 7660 — 26445
53zz. /5 Pr II 3oy3 00A7 <ZZo /5

5331.48 Pr II 5226 01078

5352.40 Pr II 3893 00 <7 1ZZj /

1

5381.26 Pr II 4098 — 22675
5411.56 Pr II 4098 — 22571
? <AO 1 ?55Uy. 1

5

Pr II 3oy3 0 0A /I AZZl)4U

5519.38 Pr II 11611 0mo AZy /z4
5571.84 Pr II 4098 0 0A /I AZZU40

5582.40 Pr II 8490 z63yo
5610.22 Pr II 9379 27198
5621.85 Pr II 3893 21676
5662.19 Pr II 8490 26146
5677.04 Pr II 5108 22718

Log gf

IQS/sec

0.044 0.016 -1.80

0.083 0.030 -1.52

0.0078 0.0028 -2.55
n n 1 /IU.UI4 U.UUj I

—0 OQZ.Z 7

0.054 0.020 -1.70

0.086 0.032 -1.49

0.064 0.024 -1.62

0.0071 0.0027 -2.57
n ^ 1U.J 1

n on A 7 1

0.011 0.0042 -2.38

0.16 0.064 -1.20

1.1 0.43 -0.37

0.011 0.0044 -2.36
n 0 ^U.Z J n HQS

1 .Ul

0.33 0.13 -0.89

0.083 0.033 -1.48

0.75 0.30 -0.52

0.016 0.0063 -2.20
n no <U.UZ J n ni

n

— 1 QO
I .yy

0.24 0.098 -1.01

0.16 0.066 -1.18

0.41 0.17 -0.78

0.12 0.048 -1.32
n ni QU.u 1

7

u.uu / 0 z. 1 z

0.28 0.12 -0.93

0.45 0.18 -0.74

0.036 0.015 -1.83

0.36 0.15 -0.83
n nA7U.UD / U.UZo 1 .J J

0.17 0.072 -1.14

0.18 0.075 -1.12

0.12 0.049 -1.31

0.017 0.0070 -2.16
n 1 A n n^7u.uj /

— 1 0/1

0.034 0.014 -1.84

0.034 0.014 -1.84
0.041 0.017 -1.76

0.15 0.065 -1.19

U.Uj J n n 1 ^u.u I

J

— 1 81— 1 .03

0.071 0.030 -1.52

0.0065 0.0028 -2.55

0.020 0.0087 -2.06
0.021 0.0095 -2.02

U.U3D n n 1

7

u.u 1 /
1 78
1 . / 0

0.014 0.0065 -2.18

0.014 0.0067 -2.17
0.076 0.036 -1.45

0.013 0.0061 -2.22

0.016 0.0076 -2.12

0.0061 0.0029 -2.53
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Wavelength Spectrum Energy Levels

A K

5681.90 Pr II 9379 26974
5685.61 Pr II 9379 - 26962
5687.19 Pr II 4098 21676
C f CiC\ 1 o
5689.18 Pr II 1 1005 28578
5695.93 Pr II 9647 27198

5711.65 Pr II 11005 _ 28509
5719.09 Pr II 6418 - 23898
5775.92 Pr II

^ A A ^lAAl 24755
5791.38 Pr II 9379 26641
58 10.62 Pr II

1 1 1 1

11611 28816

5813.59 Pr II 11005 28202
5823.72 Pr II 8490 - 25657
5879.25 Pr II 1 1005 28010
5892.23 Pr II 11611 28578
5967.84 Pr II 9647 26398

6025.72 Pr II 11611 28202
6141.51 Pr II 9379 - 25657
6159.09 Pr II 9379 25610
6161.19 Pr II

o A f\r\8490 24716
6165.95 Pr II 7447 23660

6182.34 Pr II 11611 27782
6200.79 Pr II 11005 - 27128
6244.34 Pr II 9647 25657
6262.54 Pr II 9647 25610
6278.68 Pr II

C\ ^ A"!964/ 25569

6305.26 Pr II 11005 _ 26861
6398.00 Pr II 8490 - 24115
6454.87 Pr II 8490 23978
6475.29 Pr II 7447 22886
6564.63 Pr II 7447 22675

6850.55 Pr II 7447 22040
7021.54 Pr II 9379 23617

gf Log gf
IQS/sec

0.072 0.035 -1.46
0.017 A AAO A0.0084 -2.08
0.0065 A AA 1 1

0.003

1

-2.50
0.045 0.022 -1.66
0.031 0.015 -1.82

0.078 A AT O0.038 1 A'^-1.42

0.024 A A -1

0.012 1 A'^-1.92

0.0078 A AA 1 A0.0039 -2.41

0.053 0.027 -1.57

0.087 0.044 -1.36

0.029 A A 1 C
0.015 -1.83

0.081 A A /( 1

0.041 -1.38
f\ t A
0. 14 0.072 -1.14
0.12 0.061 -1.21

0.13 0.069 -1.16

A O0.28 A 1 C
0. 15

A O-0.82
A AO0.032 A A i O0.018 -1.74
A A 1 T0.013 A AA'70.0073 -2.14
0.14 0.080 -1.10

0.15 0.084 -1.08

A AA O0.098 0.056 —1.25

0.049 A A-^ O0.028 -1.55
f\ f\ A A0.044 A A^ ^0.026 1 C A-1.59

0.038 0.022 -1.65

0.037 0.022 -1.65

0.046 A A^ O0.028 —1.56
A A'^ A0.029 A A 1 O0.018 —1.75

0.0056 0.0035 AC-2.45

0.0041 0.0026 -2.58

0.0099 0.0064 -2.19

0.0078 0.0055 —2.26

0.035 0.026 -1.59
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

p+ IrX I
AU 4877040 1 1 y

2067.50 Pt I 0 48352
2084.59 Pt I 824 — 48779
2103.33 Pt I 824 — 48352
2128.61 Pt I 776 - 47741

Z144.ZJ p+ Ir L 1
nu 40DZZ

2165.17 Pt I 0 - 46170
2202.22 Pt I 776 — 46170
2222.61 • Pt I 6568 — 51546
2249.30 Pt I 0 — 44444

1 O T /I 1QZZ /4. JO rt I / /o 44 / 3U
2289.27 Pfl 776 — 44444
2292.40 Pt I 824 — 44433
2308.04 Pt I 6568 — 49881
2318.29 Pt I 824 - 43946

ZjZO. 1 u P+ T OjOo 4"J4j
2340.18 Pt I 6568 — 49286
2357.10 Pt I 776 - 43188
2368.28 Pt I 6568 — 48779
2383.64 Pt I 10132 - 52072

Z joO.o 1 r L 1 / /O 4ZODU
2389.53 Pt I 824 — 42660
2396.17 Pt I 13496 — 55217
2401.87 Pt I 10132 — 51752
2403.09 Pt I 6140 — 47741

Z4 1 o.UO P + Trt I
11/1 QA

2428.04 Pt I 6568 — 41141
2428.20 Pt I 10117 — 51287
2429.10 Pt I 10132 — 51287
2436.69 Pt I 776 — 41803

Z44U.UO p + Ir L 1 u 4U7 /

U

2450.97 Pt I 0 — 40788
2467.44 Pt I 0 — 40516
2471.01 Pt I 13496 - 53953
2487.17 Pt I 0 - 40194

Z47U. 1 Z p+ I 90 AoZ4 4U7 / U
2495.82 Pt I 6568 — 46623
2498.50 Pt I lie — 40788
2508.50 Pt I 6568 — 46420
2514.07 Pt I 10117 — 49881

Zj 1 j.Uj P + Trt I 1 U 1 3Z A QQ C 14700 1

2515.58 Pt I 776 — 40516
2524.30 Pt I 6568 — 46170
2529.41 Pt I 13496 — 53019
2536.49 Pt I 10132 — 49545

2539.20 Pt I 824 40194
2549.46 Pt I 13496 52708
2552.25 Pt I 10117 49286
2596.00 Pt I 15502 54011
2603.14 Pt I 10132 48536

2 9 n 1

8

U. 1 o —0 lAU. / 4
0^89 0.057 -1.24

2.5 0.16 -0.79

0.91 0.060 -1.22

1.0 0.068 -1.17

1 81 .o U. 1 J u. yyj

0.69 0.048 -1.32

0.70 0.051 -1.29

2.1 0.16 -0.80

0.27 0.021 -1.68

A 7 <U. / J A cU.Ujo 1 OA
I .Z4

0.43 0.034 -1.47

0.43 0.034 -1.47

3.4 0.27 -0.57

0.76 0.062 -1.21

1 A1 .D —0 8Q

3.1 0.25 -0.60

1.3 0.10 -0.98

3.9 0.33 -0.48

6.0 0.51 -0.29

u.zz —11. 1 J

0.66 0.056 -1.25

2.9 0.25 -0.60

3.8 0.33 -0.48

5.4 0.47 -0.33

Q Qy.y n 87U.o / u.uo

2.7 0.24 -0.62

3.6 0.32 -0.50
1.8 0.16 -0.80

1.3 0.12 -0.93

4.Z n 17U.J / U.4J

0.40 0.036 -1.45

2.7 0.25 -0.60
4.6 0.42 -0.38

5.7 0.53 -0.28

1 A1 .4 n 1

1

—0 88U.OO

5.7 0.53 -0.27

1.6 0.15 -0.82

4.1 0.39 -0.41

3.7 0.35 -0.46

A A4.4 A AOU.4Z A 18

1.5 0.14 -0.84

4.5 0.43 -0.37

4.8 0.46 -0.34
3.5 0.34 -0.47

n Qi A nOA 1 A^

2A 0.20 -0.69

3.3 0.33 -0.49

6.9 0.70 -0.15

4.1 0.42 -0.38
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Wavelength Spectrum Energy Levels gA gf Loggf
Al\ K IQS/sec

1 Q C-TZo 1 y.j / rt I OJOO — 44730 1 1
1 .

1

ft 1

1

—ft Q^iU. 70
ZoZo.Uj p+ Ir L 1

77^. JOO 1 D H.J ft A(\ —ft 11U. J J

2639.35 Pt I 6568 44444 ft 97u.z / —fl S7U.J /

2646.89 Pt I 0 — 37769 3.1 0.32 -0.49
-)f.Z(\ Of. r L I

87/1oZ4 — 38536 1.9 0.20 -0.70

ZOJO. 1 / rX I
1 n 1 171U13Z — 47741 1 ft ft 1

1

—ft 07Kj.y 1

ZOJ7.4J rt, I Q 1 7 C Q 1
5 Ijyi o.z. ft 87u. o / —ft ft/^u.uo

2674.57 Pt I 6568 — 43946 0 71 ft ft7Au.u / o —1 1

9

1 . J z

2677.15 Pt I 0 — 37342 1.2 0.13 -0.89
'>/;Q8 /I "JZD70.4J p+

1

rX I
^ 1 /inD 1 4U — 43188 2.9 0.31 -0.50

'>7n'> /inZ / UZ.4U p + Ir I. 1 lit)
— 37769 ? ft ^i8U.DO —ft 1 7U. 1 /

Z p + IrX I
87/1oZ4 177AQ5 11 by ftU.J J —ft 9Au.zo

2713.13 Pt I 10117 — 46965 z.. J ft 98w.zo U.J J

2719.04 Pt I 824 — 37591 3.9 0.43 -0.37
OTTO p+ I 0JDO — 43188 1.9 0.21 -0.68

7711 p+ I 77A
/ /O — 37342 ftJ.U ft ^(^U.JO —ft 9 SU.Z J

Z / jo.4o rt I
1 n 1 1

7

lUl 1 /
/I A/C7 14ooZ J 9 7 ft 1

1

U. J 1 —ft S 1U.J 1

2747.61 Pt I 13496 49881 J.O ft (\A —ft 9ftu.zu
2753.86 Pt I 10132 — 46434 3.0 0.34 -0.47
77^/1 Q7Z / j4.yZ p + Ir L I

10117lUl jZ — 46420 7.5 0.85 -0.07

77AQ 6/1z / oy.o4 P + Trt I
A ^A8OJOO — 42660 ft ^8U. J o ft V\AA — 1 "XfyI.JO

777 1 A7Z / / 1 .0 /
p + Irt I

77/ilib 1 A O /I c
1 9 ft 1 A —ft 8^U. O J

2773.24 Pt I 13496 49545 ftJ .u ft 'K^U.J J —ft 4SU.HJ

2774.00 Pt I 10132 — 46170 0.71 0.081 -1.09
77Q1 77 p+ Ir X I 1 3470 — 49286 3.6 0.43 -0.37

780"^ 7/1ZoUj.Z4 p + IrX I D 1 4U — 41803 1 A ft 1 7U. 1 /
—ft 78u. / o

7808 <; 1ZoUo. J 1
p+ IrX 1

1 < ^n7
1 J jUZ c 1 nQ8 1 ft ft 19U. 1 z —ft Q9u. y jl

2818.25 Pt I 824 — 36296 ft 1 1U. 1 1 ft ftlu.u 1 J —1 891 . 0 7

2830.30 Pt I 0 — 35322 2.3 0.28 -0.56
7 8'i/l 71ZO j4. / 1

p+ IrX I
1 ni 17lUl i£ — 45398 2.0 0.24 -0.62

78 "? 11Zo J J. 1 1
p+ IrX I

1 1/1
1 j470 — 48536 1 ft ft 1U. 1 J —ft Qftu. yyj

7888 7nZooO.ZU p+ IrX I
1 n 1 1

7

lUl 1 / 44 / iU ft S9 ft ft74u. u /
—1 1 31 . 1

J

2893.22 Pt I 15502 50055 9 9 ft 97 —ft ^^iU.JO

2893.86 Pt I 776 — 35322 1.0 0.13 -0.90
70Q7 C7Lay 1 .o 1

P+ ¥rX I
87/1oZ4 — 35322 0.50 0.063 -1.20

7Qn< on P + ¥rt I OJOO — 40970 ft sftU.JW ft (\(\'\U.UDJ —1 9ft1 .zu
7Q 1 7 7/;zy 1 z.zo p + Irt I

1 A 1 1 7 A A A A A44444 9 7 ft 'KAU. J H- —ft 47

2913.54 Pt I 10132 44444 9 7 ft "KAU. j4 —ft 47U.H /

2919.34 Pt I 13496 — 47741 3.8 0.49 -0.31
7 Q7 1 "JOzyz 1 .3o P+ ¥rX I

fiOJOO — 40788 0.24 0.030 -1.52

7Q7Q 7Q P + ¥rt I U — 34122 9 1 ft 1(\u.zo —ft S8U. J o
7Q/17 7/;zy4Z. /o P + ¥rt I

in 1 ^7 ^ /I 1 7 Q y,D 1 91 >z ft ft8u.uo

2944.75 Pt I 6568 40516 ft 99u.zz ft ft9Q —1 f41 . j't

2959.10 Pt I 15502 — 49286 1.9 ,0.25 -0.60
7QQ7 Q7 P+ rrX I

77Alib — 34122 2.2 0.30 -0.52

inn7 77juUZ.Z /
P + TrX I

87/1oZ4 — 34122 ft 97u.z / ft ft^7U. UJ /
—1 43

-JA1 7 oo P + TrX I
1 1/1 OA 46623 ft 1 8U. 1 o —0 75

jUjd.4j P+ ¥rX I
11/1 OA
1 3470 46420 J .H- ft 74U. / *T —ft 1 3

3042.64 Pt I 824 33681 ft 8QV/. O 7 ft 19U. 1 z —ft 91

3064.71 Pt I 0 32620 2.6 0.37 -0.43
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Wavelength Spectrum Energy Levels gA gf Loggf
A K IQS/see

3071.94 Pt I 101 17 — 42660 0.42 0.060 -1.22
3100.04 Pt I 6568 38816 0.63 0.090 -1.05
3139.39 Pt I 776 32620 0.27 0.040 -1.40
3156.56 Pt I 10132 — 41803 1.6 0.24 -0.62
3200.71 Pt I 13496 — 44730 3.2 0.49 -0.31

3204.04 Pt I 6568 — 37769 1.2 0.18 -0.74
3230.29 Pt I 13496 44444 0.74 0.12 -0.94
3233.42 Pt I 15502 46420 0.88 0.14 -0.86
3251.98 Pt I 10132 - 40874, 0.36 0.057 -1.24
3255.92 Pt I 6140 — 36845 0.46 0.074 -1.13

3281.97 Pt I 33681 — 64141 8.7 1.4 0.15

3290.22 Pt I 10132 40516 0.99 0.16 -0.79
3301.86 Pt I 6568 36845 1.5 0.24 -0.62
3315.05 Pt I 0 - 30157 0.027 0.0044 -2.35

3323.80 Pt I 10117 — 40194 0.27 0.044 -1.36

3408.13 Pt I 824 — 30157 0.16 0.027 -1.57
3427.93 Pt I 13496 42660 0.55 0.097 -1.01

3483.43 Pt I 101 17 38816 0.32 0.059 -1.23

3485.27 Pt I 10132 — 38816 0.86 0.16 -0.80
3628.11 Pt I 6568 — 34122 0.18 0.035 -1.45

3638.79 Pt I 10117 — 37591 0.28 0.056 -1.26
3643.17 Pt I 18567 46007 3.1 0.62 -0.21

3699.91 Pt I 13496 40516 0.32 0.067 -1.18
3818.69 Pt I 10117 — 36296 0.23 0.051 -1.29
3900.73 Pt I 34122 — 59751 13. 3.1 0.49

3922.96 Pt I 30157 — 55641 27. 6.3 0.80
3948.40 Pt I 13496 38816 0.21 0.050 -1.30
3966.36 Pt I 101 17 35322 0.23 0.054 -1.27
3996.57 Pt I 15502 - 40516 0.20 0.048 -1.32
4118.69 Pt I 13496 — 37769 0.52 0.13 -0.88

4164.56 Pt I 10117 — 34122 0.14 0.036 -1.45
4192.43 Pt I 13496 37342 0.17 0.045 -1.34
4327.06 Pt I 33680 56784 5.5 1.5 0.19
4391.83 Pt I 21967 — 44730 0.65 0.19 -0.73
4442.55 Pt I 10117 — 32620 0.096 0.028 -1.55

4445.55 Pt I 10132 — 32620 0.017 0.0050 -2.30
4498.76 Pt I 30157 52379 4.9 1.5 0.17
4520.90 Pt I 37769 59882 4.7 1.4 0.16
4552.42 Pt I 33680 - 55641 10. 3.1 0.50
4879.53 Pt I 36296 — 56784 4.1

, 1.5 0.17

5044.04 Pt I 15502 — 35322 0.041 0.016 -1.81

5059.48 Pt I 32620 52379 6.6 2.5 0.40
5227.66 Pt I 13496 32620 0.049 0.020 -1 69
5301.02 Pt I 36782 - 55641 13. 5.7 0.75
5368.99 Pt I 15502 — 34122 0.027 0.011 -1.94

5390.79 Pt I 34122 — 52667 2.9 1.3 0.11

5475.77 Pt I 34122 — 52379 3.3 1.5 0.18
5478.50 Pt I 38536 56784 5.4 2.4 0.38
5763.57 Pt I 35322 52667 1.6 0.78 -0.11
5840.12 Pt I 15502 32620 0.032 0.016 -1.79
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

5844.84 Pt I 38536—f KJ ^ .J \J - 55641 3.0 1 5J. • —

'

0.18
6026.04 Pt I 40194 - 56784 2.5 1.4 0.14

6318.37 Pt I 36845 - 52667 2.0 1.2 0.08

6326.58 Pt I 21967 - 37769 0.058 0.035 -1.46
6523.45 Pt I 37342 - 52667 2.7 1.7 0.23

6710.42 Pt I 37769 - 52667 3.0 2.1 0.31

6760.02 Pt I 37591 - 52379 5.9 4.0 0.61

6842.60 Pt I 37769 - 52379 18. 13. 1.10

7113.73 Pt I 18566 - 32620 0.038 0.029 -1.54

8224.74 Pt I 21967 - 34122 0.034 0.034 -1.46
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Wavelength Spectrum Energy Levels gA gf Loggf

A K 108/sec

2794.21 Pt II 13311 - 49089 120. 14. 1.15
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Wavelength Spectrum Energy Levels

A K

4201.85 Rb I 0 - 23793
4215.56 Rb I 0 - 23715
5648.10 Rb I 12579 - 30280
5724.45 Rb I 12817 - 30282
6206.31 Rb I 12579 - 28687

6298.33 Rb I 12817 - 28689
7280.00 Rb I 12579 - 26311
7408.17 Rb I 12817 - 26311
7618.93 Rb I 12579 - 25701
7757.65 Rb I 12817 - 25704

7759.43 Rb I 12817 - 25701
7800.23 Rb I 0 - 12817
7947.60 Rb I 0 - 12579

gf Log ef

IQS/sec

0.96 0.25 -0.60
0.47 0.13 -0.90
0.30 0.14 -0.84

0.51 0.25 -0.60
0.44 0.25 -0.60

0.71 0.42 -0.37

0.37 0.29 -0.53

0.54 0.44 -0.36

0.65 0.57 -0.25

1.0 0.94 -0.03

0.19 0.17 -0.77

3.0 2.7 0.43

1.3 1.2 0.08
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Wavelength Spectrum Energy Levels

A K

2003.53 Re I 0 49895
2017.87 Re I 0 49541
2049.08 Re I 0 48786
2074.70 Re I 0 48184
2083.92 Re I 0 47971

2085.59 Re I 0 47932
2097.12 Re I 0 47669
2156.67 Re I 0 46353
2167.94 Re I 0 461 12

2176.21 Re I 0 45937

2226.42 Re I 0 44901
2235.44 Re I 0 44720
2255.73 Re I 11584 55902
2256.19 Re I 0 44309
2264.39 Re I 0 44148

2274.62 Re I 0 43950
2281.62 Re I 0 43815
2287.51 Re I 0 43702
2294.49 Re I 0 43569
2299.77 Re I 11755 55224

2302.99 Re I 0 43408
2306.54 Re I 0 43342
2312.97 Re I 15058 58280
2319.19 Re I 16307 59412
2320.16 Re I 16307 59394

2322.49 Re I 0 43044
2328.66 Re I 11584 54514
2334.33 Re I 11584 54410
2335.73 Re I 11754 54554
2336.10 Re I 16619 59412

2337.95 Re I 1 1754 54514
2345.28 Re I 13826 56452
2347.06 Re I 1 1584 _ 54177
2349.39 Re I 14621 _ 57173
2352.07 Re I 1 1584 _ 54087

2356.50 Re I 11754 54177
2365.90 Re I 0 42254
2367.68 Re I 15058 57281
2369.27 Re I 11755 53949
2371.52 Re I 1 1584 53738

2375.07 Re I 14217 56308
2375.82 Re I 11584 53662
2380.22 Re I 16619 58619
2380.89 Re I 16307 58295
2381.14 Re I 1 1754 _ 53738

2383.46 Re I 14217 56160
2387.46 Re I 16307 58180
2389.11 Re I 0 41844
2391.28 Re I 11584 53390
2393.65 Re I 13826 55590

trfgl Loggf
108/sec

2.9 0.17 -0.76

2.1 0.13 -0.89

4.4 0.28 -0.56
0.82 0.053 —1.28

0.78 0.051 -1.29

2.2 0.14 -0.85

2.1 0.14 -0.87

1.2 0.084 -1.08

1.7
A 1
0. 12 A n 1—0.91

1.2 0.088 -1.05

0.87 0.065 -1.19

0.49 0.036 -1.44

2.2 0.17 -0.77

0.50 A A1 O0.038 —1.42

1.2 0.092 -1.04

1.4 0.11 -0.97

1.1 0.086 -1.07

2.1 0.17 -0.78

2.

1

A 1
0. 16 —0.79

3.2 0.25 -0.60

0.49 0.039 -1.40

0.53 0.043 -1.37

2.8 0.22 -0.65

3.0 A O /IU.z4 , —U.6/
5.2 0.42 -0.38

0.68 0.055 -1.26

3.0 0.24 -0.61

3.0 0.24 -0.61
1 A3.0 A O C0.25 A /: 1—U.ol
3.8 0.31 -0.51

3.0 0.25 -0.61

2.1 0.18 -0.76

1.7 0.14 -0.85

3.9 0.32 —0.49

8.7 0.72 -0.14

3.4 0.28 -0.55

1.3 0.11 -0.95

12. 0.99 -0.00

8.

1

A ^ O0.68 A 1 "7—0.17

3.3 0.28 -0.56

6.7 0.57 -0.25

2.3 0.20 -0.71

5.1 0.43 -0.36

1.8
A 1 C
0. 15

A—0.82

3.3 0.28 -0.56

4.2 0.36 ^.45
2.5 0.21 -0.67

0.23 0.020 -1.70

1.6 0.14 -0.87

5.7 0.49 -0.31
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Wavelength Spectrum Energy Levels
A K

2394.37 Re I 11584 - 53336
2396.79 Re I 11584 - 53294
2397.3

1

Re I 1 5 1 661^1 \J\J — 56866
2398.71 Re I 16619 - 58295
2400.72 Re I 15058 - 56699

2401.68 Re I 11754 - 53379
2405.06 Re I 11754 - 53321
2405 60 Rp I 0 — 41

2410.37 Re I 11584 - 53059
2414.59 Re I 15770 - 57173

2416.44 Re I 11584 - 52954
2417.66 Re I 16307 - 57657
241 9 40 Rp I 1 5770 — 57090
2419.81 Re I 0 - 41313
2421.38 Re I 15166 - 56452

2421.73 Re I \A(yl\ - 55901
2423.50 Re I 15058 - 56308
2426 64 Re I 16328 - 57524
2428.58 Re I 0 - 41 164
2429.65 Re I 16307 - 57453

2432.18 Re I 1 1754 - 52857
2432.70 Re I 15166 - 56260
2433 28 Rp \ 1 6307 - 57391

2436.05 Re I 16619 - 57657
2438.46 Re I 13826 - 54823

2439.06 Re I 11754 - 52741
2441.47 Re I 0 - 40946
2442 51 Rp I 1 5770 — 56699
2444.94 Re I 11584 - 52472
2446.98 Re I 15058 - 55912

2449.71 Re I 0 - 40809
2450.89 Re I 11584 - 52373
2453 14 Rp I 1 661 9 — 57372
2460.24 Re I 11584 - 52218
2461.20 Re I 11754 - 52373

2463.31 Re I 13826 - 54410
2465.13 Re I 16619 - 57173
2474 73 Rp I 1 5058
2476.28 Re I 1 1584 - 51955
2479.02 Re I 17331 - 57657

2480.^2 Re I 14217 - 54514
2483.92 Re I 11754 - 52001
248S 81 Rp I

2486.78 Re I 1 1754 - 51955
2487.33 Re I 11755 - 51946

2492.84 Re I 13826 - 53929
2495.26 Re I 11584 - 51648
2496.04 Re I 14217 - 54268
2496.70 Re I 17331 - 57372
2498.22 Re I 13826 - 53843

Loggf
IQS/sec

6.3 0.54 -0.27
6.7 0.58 -0.24
5.8 0.50 -0.30
2 5 0 22 U.DD
6.3 0.55 -0.26

4.5 0.39 -0.41

31. 2.7 0.44
1.1 0.096 -1.02
f\ 1D. 1 U.J J —A 27

4.6 0.41 -0.39

3.0 0.26 -0.58
4.8 0.42 -0.37

6.6 0.58 -0.24
2 0 0 1 8 —0 7S

6.3 0.55 -0.26

10. 0.89 -0.05

2.2 0.19 -0.72
4.1 0.36 -0.44
4 4 0 ^9 —0 41

4.8 0.42 -0.37

12. 1.1 0.03

6.2 0.55 -0.26
8.2 0.72 -0.14
4 9 n 4^

7.6 0.68 -0.17

4.2 0.38 -0.42

0.65 0.059 -1.23

11. 0.98 -0.01
8 2 —rt 1 "XU. 1 J

30. 1.1 0.43

1.3 0.11 -0.94

2.8 0.26 -0.59

4.8 0.43 -0.36
2 8

. o 0 2 S

13. 1.2 0.07

4.7 0.43 -0.37

6.8 0.62 -0.21

7.6 0.70 -0.16
2 1 0 2 1

11. 1.0 0.02

8.0 0.74 -0.13

39. 3.6 0.56
21. 1.9 0.28

Ti 0j.y —0 4S

31. 2.9 0.46

8.0 0.75 -0.13

4.5 0.42 -0.38

16. 1.5 0.16

2.1 0.20 -0.71

8.0 0.74 -0.13
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Wavelength Spectrum Energy Levels

A K 108/sec

gf Log gf

2498.86 Re I 11584 51590
2500.31 Re I 22160 - 62143
2500.57 Re I 23956 63935
2501.72 Re I 14217 54177
2505.94 Re I 1 1754

C t y A O
5 1648

2507.40 Re I 14217 _ 54087
2508.99 Re I 0 - 39845
2512.55 Re I 14621

c A A 1 r\54410
25 16. 12 Re I 1 1754 CI AO/'

5 1486
2520.01 Re I 0 39670

2521.50 Re I 14621 54268
2526.81 Re I 13826 — 53390
2529.50 Re I 14217 53738
2533.3

1

Re I 13826 53288
2534.80 Re I

1 1 ^ C A
1 1754 5 1 193

2539.33 Re I 17331 56699
2540.51 Re I 11584 - 50934
2543.67 Re I 15166 C A A /' '~l54467
2543.84 Re I 13826 53 125

2544.22 Re I 16619
c c r\ 1 ^55912

2544.74 Re I 11584 _ 50869
2545.48 Re I 11754 - 51028
2548.14 Re I 13826 c T r\ c ri53059
C A O O O2548.88 Re I 14621 53842

2549.37 Re I 17238 C yi C56452

2552.02 Re I 14217 _ 53390
2552.73 Re I 14217 — 53379
2554.93 Re I 13826 52954
2556.51 Re I 142 17 53321
2558.06 Re I 17331 C /' 1 15641

1

2559.08 Re I 0 39065
2559.71 Re I 13826 — 52881
2559.88 Re I 15770 54823
2561.46 Re I 15058 54087
2564.19 Re I 1 1584 50571

2565.84 Re I 21775 60737
2571.26 Re I 11584 - 50464
I'Sl'h.ld Re I 14217 53059
2574.21 Re I 16619 55454
2576.32 Re I 1733

1

56134

2579.01 Re I 15166 53929
2580.31 Re I 15770 - 54514
2581.44 Re I 1 1584 C 1 1503 1

1

2584.77 Re I 15166 53842
2586.79 Re I 11754 50401

'1 c OT f\r\2587.00 Re I 13826 52469
2591.13 Re I 17331 55912
2591.59 Re I 11584 50159
2592.84 Re I 11755 50311
2594.85 Re I 11584 50110

3.3 0.31 -0.51

5.6 0.52 -0.28
t 1

1 1. 1.0 0.01

16. 1.5
A 1
0. 16

8.2 0.77 —0. 1

1

6.2 0.58 -0.24

3.0 0.28 -0.55

3.2 0.30 AO—0.52

3.6 0.35 f\ A a—U.46
0.87 U.Uo3 1 AC—l.Uo

23. 2.2 0.34

2.4 0.23 -0.64
c c
5.5 A CO A O O—U.2o
5.7 A C /I

U.54
1 1.

1 A
1.0

A A 10.01

6.0 0.58 -0.23

16. 1.5 0.18

4.9 0.47 —0.32

2.3 0.23 —0.65
C
5.6 0.55 —0.26

20. 2.0 0.29

10. 1.0 0.00
A 1
4.

1

0.4U A 1 A

6.

1

A CO A 0 1—U.23
3.3 A 1 OU.3Z A A O

12. 1.1 0.05

1.4 0.14 -0.85

2.3 A OOU./z —U.o5
A 141. A A4.U U.dU

7.9 A T O0.78 All—0. 1

1

0.32 0.032 -1.50

2.7 0.27 -0.57
1 A
3.4 0.33 -0.48

6.3 0.62 -0.21

9.0 0.89 -0.05

5.3 0.53 -0.28

3.8 0.38 -0.42

5.6 0.55 —0.26
LA 0.24 —0.62

3.9 0.39 —0.41

6.2 0.62 -0.21

4.4 0.44 -0.35

3.7 U.37 —0.43

3.1 U.J 1
A C 1—0.5

1

11. 1 1
1.1

A Al0.03

2.6 0.26 -0.58

3.8 0.39 -0.41
A O4.5 A /I A0.49 —0.3

1

2.5 0.25 -0.60
4.2 0.42 -0.37
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Wavelength Spectrum Energy Levels gA Loggf
AA 1 Aft « «lU^/sec

2595.23 Re I 0 - 38521 0.22 0.023 -1.64

2596.78 Re I 15770 - 54268 7.6 0.77 -0.11

2596.95 Re I 16327 - 54823 5.8 0.58 -0.23

2599.86 Re I 13826 - 52278 11. 1.1 0.05

2600 87 Re I 14621 - 53059 Z.o -4\ S4

2601.87 Re I 16307 - 54730 4.6 0.46 -0.33

2602.93 Re I 15770 - 54177 4.3 0.44 -0.36

2613.74 Re I 15770 - 54018 5.3 0.54 -0.26

2614.56 Re I 14621 - 52857 6.4 0.66 -0.18

2617.44 Re I 16619 - 54813 U.'to w. J

2620 03 Re I 14217 - 52373 6.5 0.67 -0.18

2620.34 Re I 21775 - 59927 13. 1.3 0.13

2623.28 Re I 11754 - 49863 2.3 0.24 -0.62

2625.04 Re I 1 1584 - 49667 1.1 0.12 -0.94

2630.75 Re I 15058 - 53059 U.Z. J

2631.57 Re I 11584 - 49573 2.2 0.23 -0.64

2633.01 Re I 15770 - 53738 2.1 0.22 -0.67

2633.61 Re I 15166 - 53125 5.8 0.60 -0.22

2636.64 Re I 0 - 37916 0.60 0.063 -1.20

2642.75 Re I 1 1754 - 49583 D. /
rt 70 —0 16

Re I 0 - 37766 0.16 0.017 -1.77

2649.05 Re I 14217 - 51955 9.9 1.0 0.02

2649.58 Re I 17238 - 54969 2.4 0.25 -0.60

2651.90 Re I 0 - 37698 0.68 0.072 -1.14

2652.91 Re I 15058 - 52741 J.J U. J.O

2654.12 Re I 1 1584 - 49250 9.4 0.99 -0.00

2655.18 Re I 13826 - 51477 1.5 0.16 -0.79

2655.84 Re I 16307 - 53949 2.1 0.23 -0.65

2659.02 Re I 14621 - 52218 2.6 0.27 -0.56

2659 79 Re I 26349 - 63935 D.J U.D /
—0 17W. 1 /

2663 63 Re I 11755 - 49286 5.3 0.56 -0.25

2664.22 Re I 15770 - 53294 3.0 0.32 -0.50

2664.81 Re I 16327 - 53842 3.2 0.34 -0.47

2667.13 Re I 17331 - 54813 3.5 0.38 -0.42

2670.24 Re I 1 1584 - 49023 1 c
V.J U. 1 o —0 79

Re I 14217 - 51648 4.0 0.42 -0.37

2671.84 Re I 1 1754 - 49171 3.6 0.39 -0.41

2674.34 Re I 0 - 37381 0.89 0.096 -1.02

1611.16 Re I 14621 - 51955 5.0 0.54 -0.27

2679.10 Re I 15058 - 52373 J.J n S7 -0 24

2679.91 Re I 22160 - 59464 12. 1.3 0.11

2683 56 Re I 22160 - 59412 10. 1.1 0.05

2688.53 Re I 15770 - 52954 9.6 1.0 0.02

2690.25 Re I 16307 - 53467 5.1 0.56 -0.26

2694 39 Re I 1 1754 - 48858 1 7 -0 73

2695 56 Re I 15770 - 52857 6.6 0.72 -0.14

2697 26 Re I 0 - 37064 0.077 0.0084 -2.07

2698.79 Re I 16619 - 53662 2.1 0.23 -0.64

2699.58 Re I 11754 - 48786 0.73 0.079 -1.10

2704.37 Re I 16327 - 53294 6.0 0.66 -0.18
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Wavelength Spectrum Energy Levels

A K

2706.06 Re I 15058 — 52001
2712.48 Re I 14621 51477
2713.02 Re I 16619 53467
2713.16 Re I 17331 54177
2715.47 Re I 11754 48570

2715.77 Re I 14217 - 51028
2716.75 Re I 16327 53125
2719.54 Re I 16619 53379
2722.70 Re I 14217 50934
2723.84 Re I 15770 52472

2727.55 Re I 14217 - 50869
2728.63 Re I 13826 50464
2729.64 Re I 16327 52952
2730.83 Re I 14621 51230
2732.21 Re I 15058 — 51648

Re I 14621 — 51183
2738.32 Re I 15770 52278
2741.97 Re I 22160 58619
2743.87 Re I 16307 52741
2747.44 Re I 1 1584 47971

2752.85 Re I 11584 - 47899
2753.05 Re I 14621 50934
2755.21 Re I 13826 50110
2758.00 Re I 14621 50869
2758.71 Re I 16619 52857

2761.93 Re I 11584 - 47780
2763.30 Re I 1 1754 47932
2763.79 Re I 15058 51230
2766.39 Re I 27130 63268
iiei.iA Re I 11584 47704

2768.85 Re I 11754 - 47860
2770.42 Re I 1 1584 47669
2773.11 Re I 17238 53288
2777.71 Re I 17331 53321
2778.50 Re I 14218 50197

2781.43 Re I 14217 — 50159
2783.57 Re I 1 1754 47669
2785.21 Re I 14217 501 10
2786.14 Re I 21775 57657
2786.56 Re I 15058 50934

2789.27 Re I 13826 - 49667
2790.94 Re I 15770 51590
2791.29 Re I 16307 52122
2798.10 Re I 17331 53059
2807.86 Re I 1 1754 47358

2812.07 Re I 17331 52881
2812.36 Re I 16328 51874
2813.11 Re 1 14621 50159
2813.96 Re I 17331 52857
2814.68 Re I 11584 47102

gA gf Loggf
lO^/sec

1.7 0.19 -0.73

2.4 0.26 -0.58

4.1 0.46 -0.34

3.4 0.37 -0.43

28. 3.1 0.49

5.9 0.65 -0.19

3.0 0.33 -0.48

2.0 0.23 -0.64

6.2 0.68 -0.16
4.1 0.46 -0.34

3.6 0.40 -0.40

1.3 0.15 -0.82

2.9 0.33 -0.49

1.5 0.17 -0.77

8.1 0.91 -€.04

1.9 0.21 -0.67

3.6 0.40 -0.40
5.0 0.57 -0.25

3.8 0.43 -0.37

2.7 0.30 -0.52

1.4 0.16 -0.79

4.4 0.50 -0.30

1.6 0.18 -0.74

7.3 0.83 -0.08

2.4 0.28 -0.56

2.0 0.23 -0.64

1.6 0.19 -0.72

7.3 0.84 -0.08
19. 2.2 0.35

5.5 0.63 -0.20

4.1 0.47 -0.33

6.2 0.72 -0.14
7.7 0.89 -0.05

3.6 0.42 -0.38

2.3 0.26 -0.58

5.2 0.60 -0.22

9.8 1.1 0.06
4.5 0.52 -0.28

4.0 0.46 -0.33

4.1 0.47 -0.32

2.4 0.28 -0.56
5.3 0.62 -0.20

8.9 1.0 0.02

4.6 0.53 -0.27

1.6 0.20 -0.71

2.5 0.29 -0.53

3.0 0.36 -0.44

1.6 0.19 -0.71

7.4 0.88 -0.05

3.5 0.41 -0.39
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Loggf

2816.32 Re I 22160 - 57657 12. 1.4 0.16
2816.96 Re I 14621 501 10 2.9 0.35 -0.46
2819.95 Re I 11754 47206 14. 1.7 0.23
2822.12 Re I 13826 — 49250 2.8 0.33 -€.48
2824.25 Re I 21775 — 57173 7.8 0.93 -0.03

2825.46 Re I 16619 - 52001 4.0 0.48 -0.32
2827.52 Re I 14217 49573 3.0 0.35 -0.45
2834.08 Re I 14621 49896 8.8 1.1 0.03

2837.55 Re I 22160 57391 14. 1.7 0.24
2840.35 Re I 13826 49023 4.8 0.58 -0.24

2843.00 Re I 15770 - 50934 7.6 0.92 -0.04
2844.16 Re I 1 1584 46133 1.2 0.15 -0.83
2850.98 Re I 11584 46649 3.7 0.46 -0.34
2852.84 Re I 17331 52373 3.8 0.46 -0.34
2860.07 Re I 14217 49171 1.4 0.17 -0.77

2860.25 Re I 14621 - 49573 1.5 0.18 -0.74

2864.56 Re I 27244 62143 5.3 0.65 -0.19
2867.19 Re I 16619 51486 9.1 1.1 0.05

2871.82 Re I 14217 — 49028 3.8 0.47 -0.33

2872.30 Re I 15058 — 49863 1.6 0.20 -0.71

2872.67 Re I 15770 - 50571 1.4 0.18 -0.75

2875.28 Re I 1 1584 46353 2.6 0.32 -0.49

2879.27 Re I 16307 51028 2.3 0.29 -0.54

2883.44 Re I 17331 52001 8.1 1.0 0.01

2884.04 Re I 23956 58619 5.3 0.66 -0.18

2887.31 Re I 17331 - 51955 2.7 0.34 -0.47

2887.68 Re I 1 1754 46374 38. 4.8 0.68

2889.45 Re I 1 1754 46353 1.2 0.15 -0.83

2891.48 Re I 16619 51193 3.6 0.45 -0.34

2891.88 Re I 14217 48786 4.1 0.52 -0.28

2892.63 Re I 19458 - 54018 8.2 1.0 0.01

2894.32 Re I 15770 5031

1

3.5 0.44 -0.36

2895.65 Re I 15058 49583 1.2 0.15 -0.82

2896.01 Re I 0 34520 0.22 0.028 -1.55

2898.79 Re I 20482 54969 2.0 0.25 -0.61

2902.48 Re I 18950 — 53392 41. 5.2 0.71

2905.58 Re I 14621 49028 5.2 0.66 -0.18

2906.02 Re I 14621 49023 4.4 0.55 -0.26

2909.82 Re I 16307 — 50663 18. 2.3 0.37

2910.08 Re I 11584 45937 0.64 0.081 -1.09

2913.15 Re I 17331 - 51648 2.6 0.33 -0.48

2918.88 Re I 16619 50869 2.3 0.29 -0.53

Re I 16327 50571 3.3 0.42 -0.38

2924.60 Re I 11754 45937 1.8 0.23 -0.64

2925.20 Re I 26661 60837 11. 1.4 0.16

2926.93 Re I 17331 51486 2.5 0.33 -0.49

2927.42 Re I 11754 45904 9.5 1.2 0.09

2929.53 Re I 15770 49895 5.2 0.67 -0.17

2930.61 Re I 15058 49171 6.8 0.88 -0.06

2932.31 Re I 15770 49863 1.9 0.25 -0.60
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Log gf

Z7 JO.jU Ke I
1 1 Q
1 DO 1 y

2941.56 Re I 20482 — 54467
2943.14 Re I 14217 - 48184
2944.32 Re I 13826 — 47780
2946.57 Re I 20482 - 54410

TQ/iQ no
1 1 / J J I

2949.88 Re I 16307 — 50197
2950.83 Re I 11584 - 45463
2954.34 Re I 13826 — 47665
2961.74 Re I 14217 — 47971

1 HJ J JZ
2962.87 Re I 22160 — 55901
2965.1 1 Re I 14217 — 47932
2965.76 Re I 11754 - 45463
2967.25 Re I 16619 - 5031 1

Zl'Oo.U't R oKe 1
1 47 1 7

1 Q>yy

2975.02 Re 1 17331 — 50934
2975.25 Re I 19458 - 53059
2976.29 Re I 0 - 33589
2977.30 Re 1 16619 - 50197

Z7 / 0. 1 J R aKe I 1 DjZ /

2980.82 Re I 11584 — 45122
2981.01 Re I 19758 - 53294
2984.75 Re I 19458 - 52952
2988.47 Re I 14217 — 47669

9QQ? '\f\L.yy A., j\j R o T
1 Q

2995.40 Re I 30560 — 63935
2999.60 Re I 11754 — 45083
3001.14 Re I 14621 - 47932
3004.14 Re I 14621 — 47899

Ro T
1 1 J oZD Al 1 07^ 1 I uz

3006.42 Re I 15770 — 49023
3011.92 Re I 11754 — 44946
3013.14 Re I 13826 — 47004
3016.02 Re I 11754 - 44901

-JAI A ZlQJul Ki.^y R a I
1

1 47 1 7
1 "^Z 1 /

/1 71 ^ 84 / J J o

3016.97 Re I 1 1584 — 44720
3021.88 Re I 14621 — 47704
3022.99 Re I 17331 - 50401
3030.45 Re I 14217 - 47206

'JA'J 1 77 Ror\e 1
7 "J 1 ^ <Z J 1 J J JO 1 j4

3032.79 Re I 16619 — 49583
3034.55 Re I 20448 - 53392
3036.55 Re I 16327 — 49250
3037.96 Re I 13826 - 46733

3040.03 Re I 14217 47102
3041.00 Re 1 15058 47932
3041.99 Re I 16307 49171
3044.08 Re I 15058 47899
3047.25 Re I 28030 60837

4. J n ^8U.JO —0 74U.Z'4

2.5 0.33 -0.49

9.3 1.2 0.08

1.3 0.17 -0.78

3.8 0.49 -0.31

A SM-. J yj.jy —0 71

2.1 0.27 -0.57

1.4 0.18 -0.75

2.3 0.30 -0.53

2.9 0.38 -0.42

Z..O V/. J J —0 Af,

4.4 0.58 -0.24

14. 1.9 0.28

16. 2.1 0.32

2.8 0.38 -0.43

J.J n Af\ —0 11U.J J

2.8 0.37 -0.43

5.9 0.79 -0.10
0.11 0.015 -1.83

2.1 0.28 -0.55

D.J n RA —0 08u.uo

2.1 0.28 -0.56

3.3 0.44 -0.35

3.2 0.43 -0.37

4.2 0.56 -0.25

\).\J V n 087 —1 OS1 .uo

18. 2.4 0.38

52. 7.0 0.84
7.2 0.97 -0.01

4.4 0.60 -0.22

1 1
1 .

1

0 1 sU. 1 J —0 87u. OZ
5.1 0.69 -0.16
1.3 0.18 -0.75
3.4 0.47 -0.33

4.9 0.67 -0.17

j.y O 8 1U.o 1
—O OQU.U7

0.38 0.051 -1.29
2.6 0.35 -0.45
2.2 0.30 -0.52
7.2 1.00 -0.00

A f\ 0 filW.OJ —O 70u.zu
1.9 0.26 -0.58
7.4 1.0 0.01

1.8 0.25 -0.61
1.7 0.24 -0.63

7 A 0 ^4W.Jt —0 47U.t /

2.3 0.31 -0.50
1.8 0.25 -0.61

2.3 0.31 -0.50
25. 3.5 0.55

311



Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Loggf

3053 63 Re I 21775 54514 6.6 0.92 -0.04

3054.90 Re I 11584 — 44309 1.1 0.15 -0.81

3057.66 Re I 16327 — 49023 2.6 0.36 -0.44
3058.78 Re I 13826 — 46509 3.2 0.43 -0.34

3060.32 Re I 16619 — 49286 3.9 0.55
t

-0.26

3061.61 Re I 22160 54813 6.8 0.95 -0.02

3064.60 Re I 17238 — 49860 2.4 0.33 -0.48

3067.40 Re I 0 — 32592 0.50 0.070 -1.15

3069.94 Re I 11584 — 44148 2.6 0.37 -0.43

3071.16 Re I 16619 — 49171 7.7 1.1 0.04

3072 96 Rp I 1 733

1

49863 6 8 0 96 -0 02
3076.14 Re I 15166 - 1.9 0.28 -0.56
3078.86 Re I 11754 — AA115 0.83 0.12 -0.93

3082.43 Re I 14217 — 46649 9.3 1.3 0.12

3084.21 Re I 15770 — 48184 4.4 0.62 -0.20

3087 15 Re I 14621 47004 1.7 0.24 -0.62

3088.76 Re I 11584 - 43950 2.6 0.38 -0.42

3089.94 Re I 22160 — 54514 7.3 1.0 0.02

3093.64 Re I 13826 — 46141 3.0 0.42 -0.37

3095.06 Re I 15058 — 47358 4.0 0.58 -0.24

3095.79 Re I 14217 46509 2.9 0.42 -0.37

3096.41 Re I 13826 — 46112 1.5 0.21 -0.68

3100.67 Re I 16327 — 48569 19. 2.7 0.43

3104.65 Re I 15770 — 47971 3.3 0.47 -0.33

3108.81 Re I 14217 — 46374 11. 1.6 0.21

3 1 1 0 86 Rp I 14217 46353 5 4 0 78 -0 1

1

3111.56 Re I 15770 - 47899 3.2 0.47 -0.33

3118.19 Re I 11754 — 43815 2.6 0.37 -0.43

3121.36 Re I 14621 — 46649 5.8 0.85 -0.07

3123.16 Re I 15770 — 47780 1.6 0.23 -0.64

3125 52 Re I 1 1584 43569 0.49 0.072 -1.14

3128.94 Re I 16619 - 48569 11. 1.7 0.22

3134.02 Re I 15770 — 47669 5.7 0.84 -0.07

3139.79 Re I 17331 — 49171 2.1 0.31 -0.50

3139.94 Re I 15166 — 47004 1.3 0.19 -0.71

3141.38 Re I 11584 43408 1.7 0.25 -0.60

3151.16 Re I 19458 - 51183 3.1 0.45 -0.34

3151.64 Re I 14217 — 45937 6.1 0.91 -0.04

3153.79 Re I 11754 — 43453 2.3 0.34 -0.47

3158.31 Re I 11754 — 43408 2.4 0.37 -0.44

3164 52 Re I 15058 46649 3 8 0.57 -0.24

3167.16 Re I 16619 - 48184 1.2 0.19 -0.73

3168.37 Re I 16307 — 47860 16. 2.4 0.39

3173.09 Re I 13826 — 45332 1.6 0.25 -0.61

3174.61 Re I \A61\ — Aeni 3.3 0.50 -0.30

3174.78 Re I 27130 58619 14. 2.1 0.31

31,77.71 Re I 11584 43044 2.7 0.41 -0.39

3178.61 Re I 15058 46509 4.4 0.66 -0.18

3182.66 Re I 19458 50869 2.9 0.45 -0.35

3182.87 Re I 18950 50359 23. 3.5 0.54
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

3 184.76 Re I 18950 50341 A O42.
A

6.4
not0.81

3185.57 Re I 18950 50333 42. 6.4 0.81

3186.29 Re I 27244 — 58619 12. 1.8 0.25

3190.17 Re I 16328 — 47665 3.4 0.51 -0.29

3190.78 Re I 17238 — 48569 7.1 1.1 0.04

3 192.36 Re I 14621 45937 3.6 0.56 —0.25

3193.20 Re I 22160 53467 8.5 1.3 0.11

3194.50 Re I 15058 — 46353 3.2 0.50 -0.31

3198.58 Re I 14621 — 45876 3.0 0.47 -0.33

3199.49 Re I 14217 — 45463 0.86 0.13 -0.88

1 c\c\ r\ A3200.04 Re I 16619 47860 3.5 0.54 —0.27

3200.72 Re I 15770 47004 1.9 0.29 -0.53

3204.25 Re I 16307 — 47507 24. 3.7 0.56

3205.42 Re I 24724 — 55912 5.5 0.85 -0.07

3211.75 Re I 14217 — 45343 1.7 0.26 -0.59

3212.94 Re I 14217 45332 1 A
1.4 0.22 r\ y. y-0.66

3214.11 Re I 26349 I 57453 11. 1.7 0.22

3227.46 Re I 15166 — 46141 2.3 0.36 -0.44

3228.73 Re I 15770 — 46733 1.3 0.20 -0.70

3235.94 Re I 13826 — 44720 3.8 0.60 -0.22

3237.51 Re I 15058 45937 2.1 0.33 -0.48

3241.47 Re I 14621 I 45463 0.99 0.16 -0.80
3248.55 Re I 16327 — 47102 1.6 0.25 -0.60
3252.26 Re I 15770 — 46509 2.6 0.41 -0.39

3258.85 Re I 16327 — 47004 12. 1.9 0.27

Ke I
n AO0.48 —0.32

3261.56 Re I 15166 45817 2.8 0.44 -0.36
3262.77 Re I 17331 — 47971 2.9 0.47 -0.33

3266.85 Re I 17331 — 47932 2.9 0.47 -0.33

3268.48 Re I 16619 — 47206 3.1 0.49 -0.31

3268.89 Re I 15770 46353 5.0 0.80 -0. 10
3277.71 Re I 14621 45122 1.8 0.29- -0.53

3285.64 Re I 17238 — 47665 3.7 0.60 -0.22
3287.13 Re I 27244 — 57657 7.5 1.2 0.08

3294.83 Re I 15770 — 46112 3.1 0.51 -0.29

3296.70 Re I 18950 49275 C\ 1

9.1 1.5 0.17
3296.99 Re I 16327 I 46649 5.1 0.82 -0.08
3300.97 Re I 15058 — 45343 0.98 0.16 -0.80
3301.60 Re I 14621 — 44901 3.0 0.49 -0.31

3302.23 Re I 15058 — 45332 2.9 0.48 -0.32

3303.75 Re I 1 1584 41844 1.3 0.21 -0.68
3307.01 Re I 27161 57391 7.4 1.2 0.08
3312.29 Re I 16327 — 46509 1.4 0.23 -0.64
3313.95 Re 1 15770 — 45937 3.5 0.57 -0.24
3318.67 Re I 13826 — 43950 1.3 0.22 -0.66

3322.48 Re I 11754 41844 2.8 0.46 -0.34
3324.93 Re I 16307 46374 1.2 0.20 -0.71

3331.52 Re I 14217 44225 1.8 0.30 -0.52
3335.36 Re I 11584 41557 0.68 0.11 -0.95
3338.18 Re I 20448 50396 81. 14. 1.13
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Wavelength Spec
A

trum Energy Levels

K
gA. gf

108/sec

Log gf

3339.68 Re I 17238 47173 2.9 0.49 -0.31

3342.24 Re I 20448 - 50359 65. 11. 1.03

3344.32 Re I
f\ A A a20448 50341 32.

C A
5.4 0.73

3346.20 Re I 13826 A3/02 2.5 0.42 -0.38
3353.21 Re I 16327 A ^ 1 A 146141 2.1 0.35 -0.45

3355.29 Re I 22423 _ 52218 8.7 1.5 0.17
3356.33 Re I 22160 - 51946 13. 2.1 0.33

3358.02 Re I 1733

1

47102 4.1 0.70 -0.16
3359.22 Re I 23632 53392 10. 1.7 0.23

3361.14 Re 1 13826 43569 1.2 0.20 -0.69

3362.74 Re I 11584 41313 0.80 0.14 -0.87

3365.73 Re I 23155 - 52857 9.5 1.6 0.21

3377.74 Re I 16307 45904 3.5 0.60 -0.22

3379.70 Re I 1 1584 41 164 1.2 0.21 -0.67

3384.45 Re I 27161 56699 14. 2.5 0.39

3385.76 Re I 14621 44148 1.8 0.31 -0.51

3389.43 Re I 17238 - 46733 4.5 0.78 -0.11

3390.25 Re I 22160 51648 10. 1.7 0.24

3394.12 Re I 21775 5 1230 3.8 0.65 —0. 18

3397.21 Re 1 26349 55777 6.6 1.1 0.06

3399.30 Re I 11754 _ 41164 16. 2.7 0.43

3404.72 Re I 11584 - 40946 2.4 0.41 -0.38

3405.89 Re I 14217 43569 5.0 0.87 -0.06

3408.67 Re I 14621 43950 2.0 0.36
C\ A C—0.45

3409.83 Re I 1733

1

46649 6.0 1.0 0.02

3413.74 Re I 16619 45904 1.2 0.21 -0.68

3417.77 Re I 15058 - 44309 3.0 0.53 -0.28

3419.41 Re I 14217 43453 6.0 1.0 0.02

3420.75 Re I 1 1584 40809 0.56 0.099
1 f\f\—1.00

3424.62 Re I 1 1754 40946 29. 5.2 0.71

3426.19 Re I 17331 46509 7.2 1.3 0.10

3427.61 Re I 15058 - 44225 2.8 0.49 -0.31

3437.71 Re I 14621 43702 2.6 0.46 —0.34

3AA1.91 Re I 16307 45343 0.77 0. 14 —0.87

3449.37 Re I 15166 44148 3.7 0.65 —0. 19

3451.88 Re I 0 28962 2.0 0.36 -0.44

3453.28 Re I 15770 - 44720 0.86 0.15 -0.81

3453.50 Re I 14621 43569 1.9 0.33 C\ AO—0.48

3458.88 Re I 17238 46141 2.6
f\ A ^
0.47 —0.32

3460.46 Re I 0 28890 6.8 1.2 0.09

3464.73 Re I 0 28854 4.9 0.88 -0.05

3467.96 Re I 20448 - 49275 14. 2.5 0.39

3472.72 Re I 14621 43409 1.2 0.22 -0.67

Re I 15058 43815 2.0 0.36
f\ A A-0.44

3A11.\A Re I 55912 6.9 1.2 0.10

3480.38 Re I 16619 45343 5.2 0.94 -0.03

3480.85 Re I 14621 43342 2.3 0.43 -0.37

3482.23 Re I 22160 50869 11. 2.0 0.30

3490.86 Re I 17238 45876 1.7 0.30 -0.52

3494.72 Re I 17331 45937 1.2 0.22 -0.65
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Wavelength Spectrum Energy Levels

A K

3502.73 Re I 20482 49023
3503.06 Re I 15770 - 44309
3512.28 Re I 16619 — 45083
3516.65 Re I 13826 — 42254
3517.33 Re I 14621 — 43044

3520.72 Re I 15058 43453
3529.21 Re I 16619 - 44946
3534.82 Re I 16619 — 44901
3537.46 Re I 1 1584 — 39845
3539.33 Re I 19458 — 47704

3539.94 Re I 22160 50401
3549.89 Re I 11754 - 39916
3551.29 Re I 22160 — 5031

1

3553.65 Re I 17331 — 45463
3558.94 Re I 1 1754 — 39845

3564.73 Re I 15770 43815
3568.23 Re I 24724 — 52741
3570.26 Re I 17331 — 45332
3579.12 Re I 15770 — 43702
3580.97 Re I 16307 — 44225

3583.02 Re I 1 1754 39656
3590.88 Re I 22423 — 50263
3595.16 Re I 21775 — 49583
3596.39 Re I 11754 — 39552
3598.77 Re I 23155 — 50934

3604.39 Re I 22423 50159
3610.49 Re I 16307 — 43996
3617.08 Re I 15770 — 43409
3617.25 Re I 15770 — 43408
3621.46 Re I 16619 44225

3625.91 Re I 15770 43342
3629.20 Re I 19458 - 47004
3637.06 Re I 13826 — 41313
3637.84 Re I 1 1584 — 39065
3642.99 Re I 1 1754 — 39197

3651.66 Re I 16619 43996
3651.97 Re I 16327 - 43702
3653.62 Re I 23632 — 50994
3660.52 Re I 27244 — 54554
3662.13 Re I 27514 — 54813

3669.78 Re I 16327 43569
3670.36 Re I 23956 - 51193
3670.53 Re I 14217 — 41453
3672.41 Re I 14621 — 41844
3676.00 Re I 16619 — 43815

3680.21 Re I 24425 51590
3681.28 Re I 26132 53288
3689.50 Re I 14217 41313
3691.48 Re I 16327 43409
3697.71 Re I 27141 54177

gA gf Loggf
IQS/sec

0.49 ATI—0.3 1

5.4 1 A1.0 A AA0.00

1.2
A ^ O0.22 A ^ C—0.65

1.7 0.32 -0.49

2.2 0.40 -0.39

0.61 All
0. 1

1

—u.y4
(J./O

AIT
0. 13 A O O—U.oo

1 A
1 .4 0.26 A C O—U.JO
0.89 0.17 -0.78

4.0 0.75 -0.12

2.6 n ACkUAy A 1 1—U.3 1

0.68 AIT0.13 A on—v.oy
6.8 1.3

All
(J. i 1

2.2 0.41 -0.38

0.45 0.085 -1.07

0.69 All
U. 13

A O O—0.88
Q Qy.y 1 Q

1 .y
A ^ OV.Zo

5.1 A z: 10.61 A—0.22
3.0 0.58 -0.24

6.3 1.2 0.08

2.

1

r\ A t0.41 A O A—0.39
3.0 A C O0.58 A O yl—0.24

3.0 A C O0.58 A O '5—0.23

0.42 0.081 -1.09
3.8 0.74 -0.13

3.4 A ^ C0.65 A 1 O—0.18

1.5
A ^ nU.Zy A C /i—0.54

2.5 n ACi0.49 All—0.3 1

0.62 0.12 -0.91

1.6 0.31 -0.51

1 ^
1 .z U.Z4 -0.62
1 "7

1.3 A ^ z:0.26 A C A—0.59
A /: 1U.6 1

A 1
U. I z A m—o.y2

1.8 0.36 -0.44
0.084 0.017 -1.78

0.74 A 1 C
0. 15 A O 'I—0.83

3.8 0.75 A 1 ^—0.12

3.y A m0.79 A 1 A—0. 10
4.7 0.95 -0.02

3.2 0.65 -0.19

A on A OA0.20 A ""7A-0.70
A 1
4.

1

A0.82 A AA—0.09
1.5

A o nU.Zy A CI—0.53

0.41 0.082 -1.09
0.53 0.11 -0.97

1 Q
1 .y —0.41
^ AZA ATI—0.3

1

3.7 0.76

.

—0. 12

IZ.
O AZ.4 ATA0.39

7.6 1.6 0.20
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Loggf

3703.24 Re I 13826 — 40822 2.0 0.41 -0.39
i / U4.o4 Ke I

A no 1 f\ U.Z3 f\ f\AnU.U4/ 1 TO—1.33
3705.02 Re I 13826 — 40809 0.38 0.079 -1.10
3709.93 Re I 14217 — 41164 1.0 0.21 -0.68
3715.02 Re I 17238 — 44148 0.34 0.071 -1.15

3717.28 Re I 17331 — 44225 3.6 0.75 -0.12
5

/

Zj. /o Ke I
O ^ '2 OZ5bil jU4o4 1 oi

1 oi. 38. 1 CO
1.58

3731.87 Re I 16619 43408 1.1 0.23 -0.63
3732.28 Re I 15058 — 41844 0.72 0.15 -0.82
3735.01 Re I 11754 — 38521 0.49 0.10 -0.99

3735.31 Re I 23632 — 50396 36. 7.6 0.88

3 1 Jo.o4 Ke I Z4//4 c -x Ann
J 14 / / z.z f\ A CU.45 —0.34

3740.10 Re I 14217 40946 3.6 0.76 -0.12
3740.41 Re I 23632 — 50359 6.3 1.3 0.12

Re I 14621 — 41313 1.3 0.28 -0.55

3755.62 Re 1 17331 — 43950 0.75 0.16 .
-0.80

in AQ Ke I
1 /I 11462 1

A t t H A41 164 U.6U 0.13 Aon—0.89
Re I 17238 43702 1.2 0.26 -0.58

3787.52 Re 1 15058 — 41453 3.3 0.71 -0.15
3796.59 Re I 11584 — 37916 0.28 0.060 -1.22

3797.59 Re I 14621 — 40946 0.65 0.14 -0.85
1cm 1

A

Ke I 1 jUjo 4 1 J 1

J

U.oo A 1 Q A ni—U. 15

3815.66 Re I 14621 _ 40822 0.47 0.10 -0.98

3836.30 Re I 14434 — 40494 0.43 0.096 -1.02

3869.94 Re I 16307 — 42140 1.4 0.31 -0.50

3875.26 Re I 11584 — 37381 0.36 0.082 -1.09

3o /O.OD Ke I 1 J / /U 41 J J /
1 o
1 .z

A nn A cn—0.57
3887.49 Re I 27\4\ 52857 5.5 1.2 0.09
3887.95 Re I 17331 — 43044 0.60 0.14 -0.86
3889.96 Re I 22160 — 47860 2.0 0.45 -0.34

3896.11 Re I 20482 — 46141 1.5 0.34 -€.47

iyyjO.y 1 Ke I l4Zl /
n n cO.Zj A f\Z£iU.Ujo —l.ZJ

3901.09 Re I 11754 37381 0.061 0.014 -1.85

3908.21 Re I 27161 — 52741 6.8 1.6 0.19

3913.92 Re I 15770 — 41313 0.61 0.14 -0.86

3917.27 Re I 16619 — 42140 2.2 0.51 -0.29

Ke I
O'TO A AZ /Z44 <^n A 1jZ /4i A 14.

1

A QA A A1—U.U3
3927.59 Re I 14217 39670 0.21 0.048 -1.32

3929.85 Re I 14217 — 39656 1.6 0.37 -0.43

3931.20 Re I 21775 — 47206 1.5 0.34 -0.46

3936.90 Re I 15770 — 41164 0.63 0.15 -0.84
'2 O /I 1 Z A3^41.j4 Ke I 1 y /JO 4J iZZ r\ onV.oZ A 1 O

u. ly A nn—U. 1

Z

3944.72 Re I 27514 52857 7.6 1.8 0.25

3945.91 Re I 14217 — 39552 0.51 0.12 -0.92

3950.64 Re I 14621 — 39927 0.22 0.052 -1.28

3954.43 Re I 22423 — 47704 0.98 0.23 -0.64

3961.04 Re I 13826 39065 0.70 0.16 -0.78

3962.48 Re I 16327 41557 1.8 0.42 -0.38

3963.27 Re I 16619 41844 0.33 0.077 -1.11

3964.81 Re I 23956 49171 1.2 0.27 -0.57

316



"Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Loggf

3967.39 Re I 22160 — 47358
3975.65 Re I 16307 41453
3991.03 Re I 14621 39670
4004.93 Re I 19758 _ 44720
4012.26 Re I 26661 _ 51578

4018.40 Re I 27244 - 52122
4022.96 Re I 18950 43801
4023.31 Re I 14217 39065
4028.53 Re I 23155 47971
4029.63 Re I 13826 _ 38635

4033.31 Re I 15058 — 39845
4037.49 Re I 15166 39927
4048.99 Re I 16307 40998
4061.86 Re I 15058 39670
4081.43 Re I 16327 40822

4083.36 Re I 16327 — 40810
4083.58 Re I 16327 40809
4089.92 Re I 14621 39065
4104.42 Re I 19458 _ 43815
41 10.89 Re I 17238 41557

4113.40 Re I 14217 38521
4121.64 Re I 20448 44703
4132.28 Re I 13826 38019
4133.42 Re I 16307 40494
4136.45 Re I 1 1754 35923

4137.60 Re I 21775 - 45937
4144.36 Re I 17331 41453
4149.96 Re I 13826 37916
4152.29 Re I 33589 _ 57665
4152.63 Re I 15770 _ 39845

4159.92 Re I 27161 — 51193
4170.40 Re I 27514 51486
4182.90 Re I 15770 39670
4183.06 Re I 14621 38521
4194.67 Re I 17331 41164

4204.52 Re I 22160 - 45937
4213.27 Re I 27141 50869
4221.08 Re I 1 1584 35268
4227.46 Re I 18950 42598
4232.96 Re I 17695 41313

4236.24 Re I 16327 — 39927
4238.59 Re I 18950 42536
4241.16 Re I 17238 40810
4241.39 Re I 17238 40809
4246.82 Re I 34520 58061

4255.75 Re I 17331 40822
4257.60 Re I 14217 37698
4291.17 Re I 16619 39916
4291.65 Re I 14621 37916
4299.92 Re I 23956 47206

1.8 0.43 -0.37

0.17 0.041 -1.39

0.10 0.025 -1.60
1.2 0.30 -0.52

3.5 0.85 -0.07

2.2 0.54 -0.27

1.4 0.33 -0.48

0.25 0.062 -1.21

1.8 0.44 -0.35

0.25 0.060 -1.22

0.70 0.17 -0.77

0.36 0.087 -1.06
0.88 0.22 -0.66

0.15 0.038 -1.42

1.0 0.25 -0.60

0.21 0.053 -1.28

0.21 0.053 -1.28

0.10 0.026 -1.59

1.4 0.35 -0.46

1.3 0.32 -0.50

0.11 0.028 -1.55

2.4 0.62 -0.21

0.097 0.025 -1.60
0.94 0.24 -0.62

1.9 0.50 -0.30

0.91 0.23 -0.63

3.6 0.92 -0.03

0.27 0.068 -1.16

8.3 2.1 0.33

0.16 0.042 -1.37

5.2 1.3 0.13

9.7 2.5 0.40
0.69 0.18 -0.74

0.50 0.13 -0.88

0.43 0.11 -0.94

1.7 0.44 -0.36

3.9 1.0 0.01

0.59 0.16 *-0.80

26. 7.0 0.84
0.18 0.047 -1.32

0.14 0.037 -1.44

0.21 0.058 -1.24

0.39 0.11 -0.97

0.66 0.18 -0.75

8.7 2.4 0.37

0.18 0.048 -1.32

0.47 0.13 -0.89

0.41 0.11 -0.94

0.16 0.043 -1.36

0.81 0.23 -0.65
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Wavelength Spectrum Energy Levels
A K

gA gf

108/sec

Log gf

4304.40 Re I 16619 - 39845 0.68 0.19 -0.73
43^4.58 Re I 21775 44946 0.43 0.12 -0.92
4318.58 Re I 27514 50663 4.4 1.2 0.09
4319.53 Re I 14621 37766 0.076 0.021 -1.67
4332.25 Re I 14621 37698 0.37 0.10 -0.98

4358.69 Re I 11584 - 34520 0.29 0.083 -1.08

4367.58 Re I 16307 39197 0.54 0.16 -0.81

4391.34 Re I 11754 34520 0.11 0.031 -1.51

4392.45 Re I 14621 37381 0.12 0.035 -1.46
4394.38 Re I 15770 38521 0.86 0.25 -0.61

4396.80 Re I 16327 - 39065 0.17 0.048 -1.32

4402.60 Re I 15058 37766 0.15 0.045 -1.35

4406.40 Re I 16307 38995 0.30 0.087 -1.06
4415.82 Re I 15058 37698 0.34 0.100 -1.00
4440.44 Re I 17331 39845 0.21 0.062 -1.21

4453.92 Re I 35923 - 58369 4.0 1.2 0.08

4454.62 Re I 14621 37064 0.048 0.014 -1.85

4463.53 Re I 35268 57665 3.8 1.1 0.06

4467.54 Re I 24724 47102 0.82 0.25 -0.61

4467.92 Re I 16619 38995 0.22 0.066 -1.18

4475.08 Re I 17331 - 39670 0.50 0.15 -0.82

4477.99 Re I 17331 39656 0.27 0.080 -1.10

4478.39 Re I 15058 37381 0.21 0.063 -1.20

4496.43 Re I 19758 41991 0.16 0.049 -1.31

4507.04 Re 1 28854 51035 7.3 2.2 0.35

4508.01 Re I 28854 - 51031 3.0 0.93 -0.03

4513.31 Re I 20448 42598 20. 6.1 0.79

4516.64 Re I 28854 50988 16. 4.8 0.68

4519.76 Re I 28854 50973 4.8 1.5 0.17

4522.73 Re I 28890 50994 30. 9.3 0.97

4523.88 Re I 28890 - 50988 7.3 2.2 0.35

4526.01 Re I 20448 42536 0.61 0.19 -0.73

4528.97 Re I 28962 51035 4.3 1.3 0.12

4529.95 Re I 28962 51031 7.3 2.3 0.35

4530.89 Re I 22160 44225 0.61 0.19 -0.72

4541.80 Re I 28962 - 50973 2.4 0.75 -0.12

4545.17 Re I 15770 37766 0.20 0.062 -1.21

4559.27 Re I 15770 37698 0.098 0.030 -1.52

4559.68 Re I 13826 35751 0.079 0.025 -1.61

4565.30 Re I 15166 37064 0.082 0.026 -1.59

4580.68 Re I 11584 - 33409 0.070 0.022 -1.65

4591.68 Re I 20482 42254 0.18 0.056 -1.25

4605.73 Re I 14217 35923 0.14 0.046 -1.34

4614.66 Re I 17331 38995 0.071 0.023 -1.64

4621.38 Re I 21775 43408 0.99 0.32 -0.50

4625.96 Re I 15770 37381 0.045 0.015 -1.84

4630.82 Re I 16327 37916 0.17 0.054 -1.26

4652.33 Re I 14434 35923 0.11 0.035 -1.45

4662.49 Re I 13826 35268 0.040 0.013 -1.88

4682.32 Re I 19458 40809 0.24 0.079 -1.10
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Wavelength Spectrum Energy Levels gf Log gf
AA K 108/sec

4687.86 Re I

^ A A - 48570 1 n U.J J —A 48U.4o
A f\ A C\C\4694.99 Re I

1 CT7A
1 5770 37064 U.Ul'f 1 . OO

4700.44 Re I 21775 43044 U. jO n 1

9

U. 1 Z —A Q7

4705.04 Re I 22160 — 43408 0.61 0.20 -0.70

4725.93 Re I 23 155 — 44309 0.33 0.11 -0.96

Re I 16619 — 37766 U. 1 z U.UhZ 1 .JO

4748.38 Re I 37381 nilU. 1 1 u.UJ o — 1 AO
1 .4Z

4749.03 Re I \A1\1 I 35268 u.uzo U.UUo /
—7 AAZ.UO

4758.83 Re I 1 1584 — 32592 0.019 0.0066 > -2.18

4763.67 Re I 17238 — 38225 0.047 0.016 -1.79

A^ C\ 1 A'^ Re I
1 C A C O15058 — 35923 V.Z.H n OS?U.UoZ —1 AQ

1 .Ui'

4889. 14 Re I 0 f\ A AOZ044o U.UJO u.U 1 J —1 8Q

4915.02 Re I 12251 32592 U.UZ J U.UU7U —7 A/lZ.U4

4923.90 Re I 14217 — 34520 0.19 0.069 -1.16
A n A Z'4946.72 Re 1 15058 — 35268 0.086 0.031 -1.50

4956.76 Re I 23632 - 43801 KJ.jy u.zz —A AAU.OO
A no c no4985.98 Re I 17331 3738

1

u. 1 0 u.UJ o — 1 711 .Z J

5058.56 Re I 13826 33589 u.uz / u.U 1 u — 1 Q8
1 .70

5096.50 Re I 16307 — 35923 0.093 0.036 -1.44

5 120.32 Re I
^ A A^ C2AA25 — 43950 0.26 0.10 -1.00

C 1 1 Z' c5161.65 Re I
1 T A C17695 — 37064 U.U4D u.U 1 y —1 711 . / J

5178.89 Re I 16619 T C A'^ 135923 n c\'\AU.UJ4 u.uzz — 1 AA
1 .DO

5181.74 Re I 22160 I 41453 v. I J U.UjZ — 1 70
1 .Z7

5234.31 Re I 23155 — 42254 0.28 0.12 -0.93

5248.86 Re I 21775 — 40822 0.27 0.11 -0.95

5270.95 Re I 23632 - 42598 1 z. A Q A AQU.D7

5275.56 Re I 0 1 O A C A18950 u.U 1 o u.uu / p
—7 1 7Z. 1 Z

5278.24 Re I 16327 35268 n 1 1 n A/I 8 1 -J7
J . JZ

5317.28 Re I 26661 — 45463 0.41 0.17 -0.76

5321.28 Re I 1462

1

— 33409 0.024 0.010 -1.99

Re I 1 3826 — 32592 u.uz /
A A 1 7U.U I Z 1 QA

1 .74
^ O T 1 C\f\5331 .90 Re I

1 C ^^A
1 5770 O /I C ^ A34520 u.U 1 y A AA8AU.UUOU —7 1 AZ. 1 U

5333.85 Re I 27161 I 45904 U.40 A 7AU.ZU n 7A^J. /U

5369.48 Re I 24425 — 43044 0.36 0.16 -0.80

5369.80 Re I 13826 — 32444 0.026 0.011 -1.95

5377. 10 Re I 1733 1
- 35923 C\ \ AU. 1

4

A AA 1U.UO 1
— 1 77

1 .ZZ
C yl 1 1 OA543 1.90 Re I 39656 58061 A n^.u 1 8

1 .o A 7 ^U.Z J

5437.03 Re I 22423 40810 u.U / 7 A A1U.Uj J — 1 /I A
1 .40

5447.92 Re I 15058 — 33409 0.0098 0.0043 -2.36
C A C\ Z' A5460.64 Re I

1 A /< C O19458 — 37766 0.060 0.027 -1.57

COA AC5520.05 Re I
O A'> A28030 - 46141 V.J /

A 1 7U. 1 /

C 1 1 A5521.10 Re I
O C A*^28542 A Z' A C\A66A9 u. /b U.J J n /lA

5532.68 Re I 21775 I 39845 u.zz A T AAU. 1 UU 1 AA
1 .UU

5563.24 Re I 14621 — 32592 0.028 0.013 -1.88
C C7 O A^ Re I 17331 — 35268 0.030 0.014 -1.85

C C O A5584.72 Re I

1 /' 1 A16619 — 34520 U.UZ4 A A 1 !U.U I 1
1 Q/l
1 .74

C /" AT 15607.2

1

Re I 215 14 45343 n 1

1

U.Z 1
A AQC 1 A 1— 1 .U

1

5667.88 Re I 15770 33409 u.U / J A A1 ^U.Uj J 1 A A
1 .40

5711.43 Re I 22423 39927 n 1 1U. 1 1
A A</;U.Ujo 1 7 ^— 1 .Z J

5716.95 Re I 26661 44148 0.27 0.13 -0.87
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Wavelength Spectrum Energy Levels

A K

5752.93 Re I 11584 — 28962
J 1 Ib.oi Ke I

1 1 ^ O /I
J 1 jo4 T OQ onZooyu

5791.60 Re 1 16327 — 33589
5815.92 Re I 17331 - 34520
5834.31 Re I 11754 — 28890

5919.86 Re I 24425 — 41313
Ke I

1 Klin JZ J 7Z

5950.21 Re I 28542 — 45343
5969.77 Re I 26661 - 43408
5989.99 Re I 23155 — 39845

5995.73 Re I 27141 — 43815
(LI A AOl 14.ZZ Ke I I 1 Z JO 3 J J07
6145.81 Re I 27141 — 43408
6146.82 Re I 16327 — 32592
6203.24 Re I 16327 — 32444

6217.97 Re I 17331 — 33409
ozzy.4z Ke I Zooj4 A A Qni

6243.24 Re I 28890 — 44903
6271.37 Re I 28962 — 44903
6278.76 Re I 21775 — 37698

6286.41 Re I 27141 — 43044
Ke 1 Zo ID A A 1 0004 1 77Z

6307.70 Re I 28854 — 44703
6321.90 Re I 28890 - 44703
6350.75 Re I 28962 — 44703

6382.94 Re I 29800 — 45463
CA 1 1 Al041 1.4/ Ke I ZDOD 1 4ZZj4
6511.47 Re I 17238 — 32592
6515.25 Re I 30560 — 45904
6544.91 Re I 22423 — 37698

6577.11 Re I 28854 — 44054
ojyz. jz Ke I Zooyu 44Uj4
6605.19 Re I 13826 — 28962
6623.91 Re I 28962 — 44054
6637.25 Re I 19458 — 34520

6652.39 Re I 13826 — 28854
ODO J.Zo Ke I ZZ4Z J J / JO 1

6711.30 Re I 17695 — 32592
6761.19 Re I 20482 — 35268
6813.41 Re I 14217 — 28890

6829.90 Re I 14217 — 28854
07 / 1 . J J Ke I

1 Af.') 114oZ 1 Zo j'oz

7006.63 Re I
— 28890

7024.15 Re I 14621 — 28854
7246.67 Re I 15058 — 28854

7292.72 Re I 28890 — 42598
7578.73 Re I 15770 28962
7611.89 Re I 19458 32592
7620.25 Re I 15770 28890
7640.94 Re I 15770 28854

gf Log gf

lu /sec

0.023 0.011 -1.94
0.023 0.011 -1.94
0.014 0.0071 -2.15

0.010 0.0052 -2.29
nil —1 911 .Z J

0.070 0.037 -1.43

0.036 0.019 -1.72

0.22 0.12 -0.93

0.23 0.12 -0.91

U.U'f /
—1 AA

1 .OU

0.26 0.14 -0.85

0.025 0.014 -1.86

0.46 0.26 -0.58

0.031 0.018 -1.75

U.Ul 1 u.uuoJ —1 OA

0.020 0.012 -1.94

0.61 0.36 -0.45

0.72 0.42 -0.38

0.37 0.22 -0.66

U.U'4-O A 090\}.\}Ly

0.12 0.072 -1.14

0.091 0.054 -1.27

3.9 2.3 0.37

3.9 2.3 0.37

1 .D A Q'C —A A?U.UZ

0.39 0.24 -0.62

0.14 0.086 -1.07

0.033 0.021 -1.68

0.40 0.25 -0.60

U.Uj4 A ATOU.UZZ l.DO

0.59 0.39 -0.41

0.68 0.44 -0.35

0.024 0.016 -1.80

0.51 0.34 -0.47

U.U J z A AA77 Z. 1 1

0.0071 0.0047 -2.33

0.042 0.028 -1.55

0.0068 0.0046 -2.34

0.0088 0.0060 -2.22
n H/iQU.U47 A (YXAU.Uj4 — 1 Al

0.068 0.047 -1.32

0.025 0.019 -1.73

0.010 0.0074 -2.13

0.020 0.015 -1.83

U.UZ 1
A AiU.U 1 o — 1 7Q

0.20 0.16 -0.80

0.014 0.012 -1.92

0.012 0.011 -1.97

0.0022 0.0019 -2.72

0.016 0.014 -1.85
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Wavelength Spectrum Energy Levels gA gf Loggf
AA K 108/sec

KG I 16327 - 28962 0.023 0.022 —1 66
iyo\). 1 1 Ke 1 16327 - 28854 0.011 0 01

1

—1 97
8417.13 Re I 1 1754 - 23632 0.0034 0.0036 —2 44
8527.73 Re 1 17238 - 28962 0.011 0.012 -1.93
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Loggf

2214.26 Re II 0 — 45148 15. 1.1 0.05
2275.25 Re II 0 43938 28. 2.2 0.33
2298.09 Re II 27628 71128 53. 4.2 0.62
2368.53 Re II 14930 57139 32. 2.7 0.43
2370.76 Re II 14883 57050 37. 3.1 0.49

2373.48 Re II 14930 - 57050 26. 2.2 0.35
2378.53 Re II 27746 69776 22. 1.9 0.28
2386.90 Re II 20976 62859 52. 4.4 0.65
2403.04 Re II 23341 64942 28. 2.4 0.39
2418.20 Re II 25988 67328 29. 2.6 0.41

2449.03 Re II 18846 — 59666 46. 4.1 0.61
2449.52 Re II 26237 67049 61. 5.5 0.74
2455.83 Re II 14352 55059 73. 6.6 0.82
2467.57 Re II 14930 55444 76. 6.9 0.84
2467.85 Re II 26768 67276 88. 8.1 0.91

2469.36 Re II 18846 - 59330 77. 7.1 0.85
2470.61 Re II 20463 60927 70. 6.4 0.81

2471.05 Re II 19140 59596 39. 3.6 0.56
2475.17 Re II 23894 64282 106. 9.7 0.99
2490.16 Re II 30982 71128 58. 5.4 0.73

2502.35 Re II 20976 — 60927 328. 31. 1.49

2504.60 Re II 17224 57139 106. 10. 1.00

2534.10 Re II 14352 53802 49. 4.7 0.67
2550.09 Re II 20463 59666 88. 8.6 0.93

2553.59 Re II 17224 56372 64. 6.3 0.80

2554.63 Re II 20463 59596 203. 20. 1.30

2568.64 Re II 14883 53802 183. 18. 1.26

2571.81 Re II 14930 53802 125. 12. 1.09

2608.50 Re II 14352 52677 220. 22. 1.35

2616.72 Re II 18846 57050 81. 8.4 0.92

2635.83 Re II 17224 55151 138. 14. 1.16

2637.01 Re II 19140 57050 99. 10. 1.02

2641.02 Re II 14824 52677 30. 3.1 0.49

2648.46 Re II 14930 52677 22. 2.3 0.37

2731.56 Re II 18846 55444 95. 11. 1.03

2733.04 Re II 17224 - 53802 243. 27. 1.43

2753.64 Re II 19140 55444 53. 6.0 0.78
2803.28 Re II 13777 49439 26. 3.0 0.48

2819.78 Re II 17224 52677 28. 3.3 0.52

2888.06 Re II 14824 49439 29. 3.6 0.56

2916.73 Re II 25321 - 59596 46. 5.9 0.77

2957.91 Re II 23341 57139 79. 10. 1.02

3103.06 Re II 17224 49439 36. 5.2 0.72

3303.21 Re II 14883 45148 30. 5.0 0.69

3379.06 Re II 14352 43938 22. 3.8 0.58

3580.15 Re II 17224 45148 82. 16. 1.20

3742.26 Re II 17224 43938 9.9 2.1 0.32
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Wavelength Spectrum Energy Levels

A K

ZZoo. J /
RV\ I ZJ 70 '+DZOU

2309.82 Rh I 3473 — 46753
2318.36 Rh I 5691 — 48811
2319.10 Rh I 5691 — 48798
2321.73 Rh I 1530 - 44588

LjLL.jo P Vi IKn I Q /no/i9'4-jU'+Z

27,26.41 Rh I 3310 — 46280
2328.64 Rh I 7791 — 50721
2352.47 Rh I 0 - 42495
2359.18 Rh I 1530 - 43905

ZjO 1 ."Z x\n 1 Q 49 ^9 S'tZJZ J

2368.34 Rh I 3473 — 45683
2382.89 Rh I 0 — 41953
2384.65 Rh I 7791 — 49713
2407.88 Rh I 1530 — 43048

Rh I 1 s^o 4'?049

2410.25 Rh I 3310 — 44787
2419.75 Rh I 3473 — 44787
2427.68 Rh I 2598 — 43777
2429.52 Rh I 3473 — 44621

1A11 (^(^ZH-jZ.DD Rh Ir\n 1 jOjo H-0 / J J

2437.08 Rh I 7791 — 4881 1

2440.34 Rh I 1530 — 42495
2448.84 Rh I 2598 — 43421
2449.04 Rh I 5691 - 46511

9470 1Q R h IrvJl I
1 O 4^777HJ III

2A1\A1 Rh I 2598 — 43048
2473.09 Rh I 1530 - 41953
2483.33 Rh I .3473 — 43729
2492.30 Rh I 3310 — 43421

9 509 4^ JaII 1 H-jH-Z 1

2505.67 Rh I 2598 — 42495
2509.70 Rh I 2598 — 42431
2515.75 Rh I 3310 — 43048
2525.99 Rh I 9221 — 48798

95"^ 1 74 Rh IKn 1 Joy I
4 < 1 7843 1 / o

2555.36 Rh I 3310 — 42431
2565.79 Rh I 5658 - 44621
2566.04 Rh I 3473 - 42431
2575.75 Rh I 14788 — 53600

9A99ZOZZ. JO P h IKn 1 JOJO 4 1777

2625.88 Rh I 5658 — 43729
2630.42 Rh I 2598 — 40603
2647.28 Rh I 5658 - 43421
2652.66 Rh I 2598 - 40285

2659.01 Rh I 1530 39127
2671.06 Rh I 3473 40900
2676.11 Rh I 5691 43048
2680.63 Rh I 3310 40603
2681.78 Rh I 14788 52065

gf Log gf

10^/sec

0.82 0.064 -1.19

0.93 0.075 -1.13

0.94 0.076 -1.12

1.5 0. 12 A—O.yZ
0.50 0.040 -1.39

1.2 0.098 -1.01

1.3 0.11 -0.98

1.9 0.15 -0.82

0.25 0.020 1 z: A—1.69

0.37 0.031 -1.51

1.3 0.11 -0.95

1.3 0.11 -0.96

1.5 0.13 -0.89

1.6 U. 14 —U.OD
0.84 0.073 -1.14

0.25 0.022 -1.66

0.41 0.036 -1.44

0.86 0.076 -1.12
^ 1
2.

1

0.18 —0.74

4.6 0.41 -0.39

1.5 0.14 -€.87

1.2 0.11 -0.98

4.4 0.39 -0.41
1
1.2 0. 1

1

—0.97

2.3 0.21 -0.68

1.6 0.15 -0.84
1.5 0.14 -0.86

1.6 0.15 -0.84
1 r\
l.U u.uy /

1 A 1— l.Ul

0.60 0.056 -1.25

2.4 0.23 -0.64

2.2 0.21 -0.68

5.1 0.49 -0.31

3.5 A 'J "3

0.33 f\ AO—0.48

1.0 0.098 -1.01

0.40 0.039 -1.41

8.2 0.81 -0.09
1.4 0.14 -0.86

0.66 A A^ C0.065 1 1 A—1.19

4.5 0.45 -0.35

3.4 0.35 -0.46
5.0 0.52 -0.29

0.92 0.096 -1.02

2.3 0.24 —0.62

3.4 0.36 -0.45

0.19 0.020 -1.69
0.32 0.034 -1.47

1.2 0.13 -0.90
0.94 0.10 -1.00
4.8 0.51 -0.29
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Wavelength Spectrum Energy Levels

A K

2694.31 Rh I 3473 40577
2703.73 Rh I 3310 - 40285
2707.23 Rh 1 2598 — 39525
2714.41 Rh I 11968 — 48798
2717.51 Rh I 0 — 36787

2718.54 Rh I 5658 42431
2720.52 Rh I 13975 - 50721
2728.94 Rh I 2598 — 39231
2736.76 Rh I 2598 — 39127
2741.75 Rh I 9221 — 45683

2767.73 Rh I 2598 38718
2771.51 Rh 1 2598 - 38669
2778.06 Rh I 7791 — 43777
2779.54 Rh I 10313 — 46280
2783.03 Rh I 3310 — 39231

2791.16 Rh I 3310 39127
2796.63 Rh I 11006 - 46753
2826.43 Rh I 10313 — 45683
2826.68 Rh I 9221 — 44588
2827.31 Rh I 3310 — 38669

2834.12 Rh I 1 1006 46280
2835.44 Rh I 1530 - 36787
2836.69 Rh I 5658 — 40900
2856.16 Rh I 3473 — 38474
2860.68 Rh I 5658 — 40605

2862.94 Rh I 5658 40577
2864.40 Rh 1 3310 - 38211
2878.66 Rh I 3310 — 38038
2880.76 Rh I 3310 — 38013
2882.37 Rh I 9221 — 43905

288S 97 Rh I 7791 4243

1

2889.11 Rh I 1530 — 36133
2889.84 Rh I 5691 — 40285
2899.96 Rh I 10313 — 44787
2904.81 Rh I 14382 — 48798

2907.21 Rh I 2598 36985
2912.62 Rh I 5658 - 39981
2915.42 Rh I 5691 — 39981
2923.10 Rh I 9221 — 43421
2924.02 Rh I 2598 — 36787

2929.1

1

Rh I 5658 39788
2931.94 Rh I 5691 - 39788
2955.41 Rh I 9221 — 43048
2968.66 Rh I 3310 — 36985
2974.03 Rh I 11006 — 44621

2977.68 Rh I 5658 39231
2986.20 Rh I 3310 36787
2986.99 Rh I 5658 39127
2987.45 Rh I 10313 43777
3004.46 Rh I 9221 42495

gA Log gf

108/sec

0.47 0.051 -1.29

3.5 0.38 -0.42

0.26 0.029 -1.54

6.6 0.73 -0.14

0.24 0.027 -1.57

2.8 0.31 -0.51

3.9 0.44 -0.36
1.1 0.12 -0.93

0.24 0.027 -1.57

3.0 0.34 -0.47

0.28 0.033 -1.49

0.56 0.065 -1.19

1.2 0.14 -0.86

3.7 0.43 -0.37

0.83 0.096 -1.02

0.16 0.019 -1.73

4.2 0.50 -0.30

6.2 0.75 -0.13

5.3 0.64 -0.19

0.18 0.021 -1.67

3.8 0.46 -0.34

0.15 0.018 -1.75

0.81 0.098 -1.01

0.27 0.034 -1.47

0.50 0.061 -1.21

2.7 0.34 -0.47

0.32 0.039 -1.41

0.55 0.068 -1.17

0.36 0.045 -1.34

3.5 0.44 -0.36

1.3 0.16 -0.80

0.21 0.027 -1.57

0.69 0.087 -1.06

2.1 0.26 -0.58

2.3 0.30 -0.53

0.60 0.076 -1.12

0.64 0.082 -1.09

0.75 0.096 -1.02

0.71 0.091 -1.04

0.61 0.078 -1.11

1.0 0.13 -0.88

1.0 0.13 -0.88

0.64 0.084 -1.07

0.84 0.11 -0.95

0.81 0.11 -0.97

1.2 0.15 -0.82

1.6 0.21 -0.67

0.60 0.081 -1.09

1.3 0.17 -0.77

2.0 0.27 -0.56
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Loggf

3019.54 Rh I 10313 43421
3023.91 Rh I 5658 38718
3028.43 Rh I 5658 38669
3045.77 Rh I 3310 36133
3046.76 Rh I 7791 40603

3057.89 Rh I 161 19 4881

1

3067.30 Rh I 12723 45316
3083.96 Rh I 1530 33946
3087.42 Rh I 5658 38038
3114.91 Rh I 3310 35404

3121.76 Rh I 3310 35334
3123.70 Rh I 0 32004
3130.79 Rh I 3473 35404
3137.71 Rh I 3473 35334
3151.36 Rh I 14788 46511

3 152.60 Rh I 5658 37369
3155.78' Rh I 9221 40900
3179.73 Rh I 7791 — 39231
3185.59 Rh I 9221 40603
3189.05 Rh I 2598 — 33946

3191.19 Rh I 5658 36985
3197.13 Rh I 2598 33867
3214.32 Rh I 0 31 102

3237.66 Rh I 7791 38669
3263.14 Rh I 3310 33946

3271.61 Rh I 3310 33867
3280.55 Rh I 1530 32004
3281.70 Rh I 11968 42431
3283.57 • Rh I 2598 — 33044
3289.14 Rh I 3473 33867

3289.64 Rh I 14788 45178
3294.28 Rh I 12723 43070
3296.72 Rh I 12723 43048
3300.46 Rh I 10313 40603
3323.09 Rh I 1530 — 31614

3331.09 Rh I 5658 35670
3331.24 Rh I 9221 39231
3338.54 Rh I 1530 31474
3342.90 Rh I 9221 39127
3344.20 Rh I 1 1006 40900

3359.90 Rh I 13975 43729
3360.80 Rh I 5658 35404
3362.18 Rh 1 3310 33044
3368.38 Rh I 2598 32277
3369.68 Rh I 10313 39981

3372.25 Rh I 2598 32243
3377.14 Rh I 12723 42325
3377.71 Rh I 11006 40603
3385.78 Rh I 13521 43048
3396.85 Rh I 0 29431

1.2 0.16 -0.80

0.78 0.11 -0.97

0.31 0.042 -1.37

0.094 0.013 -1.88
0.33' 0.046 -1.33

2.5 0.35 -0.46

2.5 0.36 -0.45
0.29 0.041 -1.39

0.16 0.023 -1.63

0.19 0.027 -1.56

0.37 0.054 -1.27

0.24 0.035 -1.45

0.095 0.014 -1.86
0.25 0.037 -1.44

3.0 0.45 -0.35

0.22 0.033 -1.48

1.7 0.25 -0.61

0.57 0.086 -1.07

0.98 0.15 -0.83

0.26 0.039 -1.41

2.0 0.3 1 -0.51

0.33 0.051 -1.29

0.058 0.0090 -2.05

0.57 0.090 -1.04
0.96 0.15 -0.81

0.94 0.15 -0.82

2.5 0.41 -0.39
2.2 0.35 -0.46
3.4 0.55 -0.26
0.52 0.084 -1.08

2.

1

0.34 -0.47

5.2 0.85 -0.07

1.2 0.19 -0.73

3.2 0.52 -0.28

4.1 0.69 -0.16

0.18 0.030 -1.52

0.40 0.066 -1.18

0.31 0.052 -1.28

0.58 0.097- -1.01

1.1 0.19 -0.73

1.8 0.30 -0.52

0.81 0.14 -0.86
0.087 0.015 -1.83

0.51 0.086 -1.06
0.49 0.084 -1.07

1.3 0.23 -0.65

2.2 0.37 -0.43

1.0 0.18 -0.75

2.7 0.46 -0.34

3.1 0.53 -0.28
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Wavelength Spectrum Energy Levels

A K

3399.70 Rh I 2598 32004
3406.55 Rh I 14382 — 43729
3412.27 Rh 1

1 A 1 O16018 453 16

3410. 16 Rh I 12 Hi 41953
i424.3o Rh I / /y I

1 AO C36985

3434.89 Rh I 0 29105
3440.53 Rh I 16121 — 45178
3442.63 Rh I 14382 A 1 A'^ t434/1
1 A An HA344 /. /4 Rh I / ly\ 1 £."7 on
A AO CO Rh I

^ An o

o

14/88 A 1 1n n43777

3450.29 Rh I 13521 42495
3451.15 Rh I 3310 - 32277
3455.22 Rh I

T 1 A3310 32243
•"i A C C A^3455.42 Rh I

1 1 A O
1 1 968 A AAAA40900

1 A C"! f\'~f3457.07 Rh I
1 AT 1 O103 1 3

1 A^ T 13923 1

3457.93 Rh I 13521 42431
3462.04 Rh I 2598 - 31474
3469.62 Rh I

1 AT 1 T
103 1

3

39127
3470.66 Rh I 3473 32277
3472.25 Rh I 922 I

T O A 1 T3801

3

3474.78 Rh I 3473 32243
3478.91 Rh I 3310 — 32046
1 A O A r\ A3484.04 Rh I 33 1

0

'5 O AA A321)04
1 ACi t f\n Kh I 1 1 Vd8 /I A/; A C

1 A Ci A A A34^4.44 Rh I 1 1 y68 405 / /

3498.73 Rh I 3473 32046
3502.52 Rh I 0 — 28543

Rh I

3507.32 Rh I

oil AO
3 1 lUz

O C 1 1 ^7 0
35 1 1 .78 Rh I

1 z^ 1 '^ 116121 /I /i c o o44588

3513.10 Rh I 13975 42431
3519.54 Rh I 10313 - 38718
3528.02 Rh I

1 C "5 A1530 29866
3538. 14 Rh I 5691 33946
3541.91 Rh I

1 1 AAz^
1 1006 T AO 13923 1

3543.95 Rh I 5658 33867
3549.54 Rh I 3310 - 31474
3564. 1

3

Rh 1 14382 A"^ A "J ^4243 1

3570. 1

8

Rh I
1 Al54/5 't An A314/4

1 C O '5 1 A3583. 10 Rh I
1 CI A1530 2^43 1

3583.53 Rh 1 10313 3821 1

3596.19 Rh I 2598 — 30397
3597.15 Rh I

1 1 1 A3310 '2 11 AO
3 1 lUz

3605.86 Rh I
1 AT 1 T10313 T O A1 O38038

3612.47 Rh I 3473 'J 1 1 A"!
3 1 147

3614.78 Rh I 16121 A "J n 1

1

43777
3620.46 Rh I 7791 35404
3626.59 Rh I 9221 36787
3627.80 Rh I 11968 39525
3639.51 Rh I 11006 38474

gf Log gf

108/sec

0.92 0.16 -0.80
5.0 0.88 -0.06

39. 6.9 0.84
1.1 0.19 -0.72

0.54 0.095 -1.02

4.1 0.73 -0.14

66. 12. 1.07

1.0 0.18 -0.75

0.51 0.092 -1.04

1.8 0.33 -0.48

2.6 0.46 -0.34

0.072 0.013 -1.89

0.49 0.087 -1.06
0.82 0.15 -0.83

1.5 0.28 -0.56

4.8 0.86 -0.06

5.8 1.0 0.02

1.5 0.27 -0.57

5.8 1.0 0.02

0.73 0.13 -0.88

5.8 1.0 0.02

2.5 0.44 -0.35

0.1

1

0.020 -1.71

1.1 0.20 -0.71

1.4 0.25 -0.60

1.4 0.25 -0.60

2.6 0.47 -0.33

0.57 0.10
f\ AO-0.98

2.5 0.47 -0.33

2.4 0.44 -0.36

1.3 0.24
f\ Z'-0.62

0.45 0.084 -1.08

5.6 1.0 0.02

1.8 0.33 -0.48

2.5 0.48 -0.32

2.3 0.44 -0.36

1.8 0.34 -0.47

5.2 1.00 -0.00

1.2 0.23 -0.64

2.7 0.52 -0.29

0.80 0. 15 -0.81

3.5 0.69 -0.16

5.4 1.0 0.02

2.0 0.39 -0.41

2.9 0.56 -0.25

7.7 1.5 0. 18

0.62 0.12 -0.91

8.1 1.6 0.20

0.94 0.18
^7 1-0.73

2.3 0.45 -0.35
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

3654.87 Rh I 5691 33044 0.57 0.11 -0.94

3657.99 Rh I 1530 — 28860 4.1 0.82 -0.09

J OD 1 . OO Rh I 1 A 1 9 1
1 D I Z 1

4149 1HJH-Z 1
8 SO.J 1 7 0 91U. jL J

jDDD.ZZ Phi 9 ^08ZJ"o 908AAZ7000 0 8Su.o J 0 1 7U. 1 /
—0 7Au. / o

1AAA Q 1 Rh I 1 1 0A8
1 1 700 109 1

1

J"Z J 1
1 A1 .0 0 11U. J J —O 48U.40

3674.76 Rh I 1 1006 — 3821

1

0.98 0.20 -0.70

3681.04 Rh I 1 1968 — 39127 5.1 1.0 0.02

jO"U. IV Rh I 1110J J 1 u 10107juJ y 1 1 .J 0 10U. J u —0 SIU.J J

1AQ7 1A Rh I 0u Z. I\J 1 J 9 8z.o 0 S8U.Jo —0 94U. ZH
lAQzl Rh I 1 1 9 1

1 J jZ 1 40S77'+UJ / /
0 80U.oU 0 1 AU. 1 o —0 78u. / O

3695.52 Rh I 16018 — 43070 26. 5.3 0.73

3698.26 Rh I 11006 — 38038 1.9 0.39 -0.41
"JAQS AOjO"o.OU Rh Ir\ii 1

1 A01 81 OU 1 O 41048HjUHo 1 01 u. 9 1Z. 1 0 11U. J J

^700 01 Rh IAll 1 1 S101 J JU 98S41ZoJ^J 1 SJ . J 0 79 —0 1 4U. 1 H

J / 1 J.UZ Rh Ii\ll 1 1471Jf / J 10107JUJ y 1 0 71u. / J 0 1 SU. 1 J —O 89u.oz.

3713.43 Rh I 16121 — 43042 1.6 0.33 -0.48

3714.83 Rh I 9221 — 36133 0.18 0.038 -1.42
Rh Inil 1 1 1 0A8 18807JooU / 0 14U. 1 0 090u.uz^ —1 S4

1 . J*T

Rh 1 1 1S9 11 J JZ 1 409 8 SM-UZO J 8 9o.z 1 71 . / 0 94yj. L.'-T

17'?7 97 Rh 1 1 1 0A8 187 1 8J O / 1 o 1 SJ . J 0 79u. / z —0 1 4U. 1 H

3744.17 Rh I 11968 — 38669 3.4 0.72 -0.14

3748.22 Rh I 10313 — 36985 5.9 1.2 0.10
"^VS^ 1 9 Rh Tr\ii 1 1 107'^1 J 7 / J 40A0S^UOUJ 1 1J . J 0 AOU.O" —0 1 AU. 1 o
"^7^4 97 Rh Inil 1 1 107S1 J 7 / J 40A01HUDUJ s 1J.J 1 1 0 OSU. UJ
J / J J.Jo Rh Ii\ll 1 JOJo 19977JZZ / /

0 AAu.oo 0 1 4U. 1
—0 8AU.OO

3760.40 Rh I 5658 — 32243 1.3 0.28 -0.55

3765.08 Rh I 5691 — 32243 3.1 0.66 -0.18
'J7A0 07 Rh I 1 4189

1 ^4J OZ 40000^U"UU 7 S
/ . J 1 A1 .0 0 9 1U.Z 1

^77S 79J / ij.il Rh Irs.li 1 1 A01 81 OU 1 o 4940S 1 71 . /
0 1AU.JO —O 44U.44

J / / o . 1 J Rh Imil 1 1S9 11 JJZ 1 1008 1jyyo I 4 4 0 OSu. yj —O 09u.uz

3788.47 Rh I 5658 — 32046 1.3 0.27 -0.57
3792.18 Rh I 11006 — 37369 7.3 1.6 0.20
'Xl^'X 99J 1 y J .ll. Rh Imi 1 SAO 1J O 7 1 1904

A

JZU^O 4 8 1 0
1 .u 0 0 1U.U 1

^700 1 1J / y y . D 1 Rh IAll 1 S^i0

1

J U 7 1 19004J Z,UUH f, 9o.z. 1 11 . J 0 1

1

U. 1 J

D oyjj . yz. Rh Imil 1 1S9 11 J J Z 1 10788jy 1 OO 8 Ao.o 1 01 . y 0 97U.Z /

3806.76 Rh I 2598 — 28860 0.67 0.15 -0.84
3809.50 Rh I 11968 — 3821

1

0.34 0.074 -1.13
'?8 1 9 4SJ O 1 Z .'H-

J

Rh Imi 1
1 4189
1 J oZ 40A0S'tUOUJ 1 1

1 .J 0 90U.Z7 —O S4U. J4
"^8 1 S 01JO 1 J .U 1

Rh Imi 1 1 A 1 9 1 4919 S'fZ JZ J 9 4Z.f 0 17U.J /

18 1 A 47J O 1 Ci- /
Rh Imi 1

1 4189
1 'fJoZ 40S77'tUJ / /

1 f
1 1

.

9 4 n 17U.J /

3818.19 Rh I 9221 — 35404 4.2 0.93 -0.03

3822.26 Rh I 7791 — 33946 8.2 1.8 0.25
1898 48J oZo.'+o Rh IAll 1

099 1yzz 1
J s 1 "J /iJ J J J4 7 A I 7 O 99u.zz

1811 80Jo J J.07 Rh Imi 1
770 1
1 /y I

1 "J 8A7J JoO / 4. J U. 74 A A-3^J.Uj
1814 7^J o J'+. / J Rh Imi 1

1 1 OAS
1 1 7DO JoUjo O 11U.J J O 079U.U / Z 1 1 A

18^A '>9Jo JO.JZ Rh IAll 1
SAO 1JO" 1

1 I A 1 4J 1 O 1
A 70. / 1 .J 0 17U. 1 /

3870.01 Rh I 16121 41953 10. 2.3 0.37
3872.39 Rh I 5658 31474 0.077 0.017 -1.76
3877.34 Rh I 5691 31474 0.41 0.093 -1.03
3888.34 Rh I 13521 39231 0.69 0.16 -0.80
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Wavelength Spectrum Energy Levels

A K

3904.22 Rh I 13521 39127
3912.83 Rh I 3310 _ 28860
3913.51 Rh I 1530 - 27075
3922.19 Rh I 5658 — 31 147
3934.23 Rh I 5691 — 31102

3934.98 Rh I 14382 39788
3935.84 Rh I 1 1968 37369
3942.72 Rh I 10313 - 35670
3958.24 Rh I 13975 — 39231
3958.86 Rh I 7791 — 33044

3975.31 Rh I 13521 38669
3984.40 Rh I 10313 35404
3995.61 Rh I 10313 - 35334
3996.15 Rh I 1 1968 — 36985
4023.14 Rh I 14382 — 39231

4048.41 Rh I 13975 38669
4049.04 Rh I 13521 3821 1

4053.44 Rh I 11006 - 35670
4056.34 Rh I 9221 — 33867
4077.57 Rh I 13521 — 38038

4082.78 Rh I 7791 32277
4084.28 Rh I 2598 27075
4087.79 Rh I 16121 - 40577
4088.50 Rh I 7791 — 32243
4097.52 Rh I 1 1006 — 35404

4107.49 Rh I 14788 39127
41 16.33 Rh I 14382 38669
4119.68 Rh I 16018 - 40285
4121.68 Rh I 7791 — 32046
4128.87 Rh I 7791 — 32004

4135.27 Rh I 5691 29866
4154.37 Rh I 12723 36787
4196.50 Rh I 9221 - 33044
4206.62 Rh I 3310 — 27075
421 1.14 Rh I 5691 — 29431

4230.20 Rh I 10313 33946
4244.44 Rh I 10313 33867
4273.43 Rh I 13975 - 37369
4278.60 Rh I 11968 — 35334
4288.71 Rh I 7791 — 31 102

4296.77 Rh I 13521 36787
4342.44 Rh I 9221 32243
4373.04 Rh I 11006 - 33867
4374.80 Rh I 5691 — 28543
4379.92 Rh I 9221 — 32046

4433.32 Rh I 16119 — 38669
4492.47 Rh I 9221 31474
4503.78 Rh I 14788 36985
4528.72 Rh I 7791 29866
4544.27 Rh I 14788 36787

gf Loggf
lO^/sec

0.28 0.064 -1.19
0.012 0.0029 -2.54
0.038 0.0087 -2.06
0.24 0.055 -1.26

2.0 0.47 -0.33

0.55 0.13 -0.90
0.29 0.067 -1.17

2.1 0.50 -0.30
0.94 0.22 -0.66
6.6 1.5 0.19

3.2 0.76 -0.12

0.80 0.19 -0.72

0.79 0.19 -0.72

2.0 0.48 -0.32

1.2 0.29 -0.54

0.51 0.13 -0.90

0.18 0.044 -1.35

0.15 0.038 -1.42

0.053 0.013 -1.88

0.52 0.13 -0.89

0.82 0.20 -0.69

0.0063 0.0016 -2.80

0.71 0.18 -0.75

0.085 0.021 -1.67

0.50 0.12 -0.90

0.47 0.12 -0.92

0.63 0.16 -0.80

1.6 0.42 -0.38

1.5 0.37 -0.43

2.1 0.53 -0.27

1.6 0.40 -0.39

1.2 0.32 -0.49

0.61 0.16 -0.79

0.024 0.0065 -2.19

2.2 0.59 -0.23

0.071 0.019 -1.72

0.097 0.026 -1.58

0.38 0.10 -0.99

0.21 0.058 -1.24

0.90 0.25 -0.60

0.38 0.11 -0.97

0.036 0.010 -1.99

0.11 0.033 -1.48

2.3 0.66 -0.18

0.14 0.039 -1.40

0.22 0.066 -1.18

0.045 0.014 -1.87

0.18 0.054 -1.27

0.019 0.0059 -2.23

0.095 0.029 -1.53
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Wavelength Spectrum Energy Levels

A K 10«/sec

Loggf

4548.73 Rh I 11968 — 33946
4551.64 Rh I 10313 32277
4560.89 Rh I 16119 38038
4565.19 Rh I 1 1968 33867
4569.00 Rh I 9221 31102

4608.12 Rh I 13975 - 35670
4643.18 Rh I 16944 38474
4675.03 Rh I 5691 27075
4721.00 Rh I 9221 30397
4745.1

1

Rh I 7791 _ 28860

4755.58 Rh I 14382 - 35404
4810.49 Rh I 27075 47857
4842.43 Rh I 9221 29866
4843.99 Rh I 27075 47714
4963.71 Rh I 1 1006 31 147

4977.75 Rh I 10313 - 30397
4979.18 Rh I 1 1968 32046
5090.63 Rh I 9221 28860
5120.69 Rh I 13521 33044
5130.76 Rh I 14382 33867

5155.54 Rh I 11006 — 30397
5157.09 Rh I 28543 47928
5158.69 Rh I 28860 48239
5175.97 Rh I 28543 47857
5177.27 Rh I 32046 51356

5184.19 Rh I 7791 - 27075
5193.14 Rh I 28543 47793
521 1.52 Rh I 31 102 50285
5212.73 Rh I 1 1968 31147
5214.79 Rh I 28543 47714

5222.66 Rh 1 32277 - 51419
5230.62 Rh I 32243 51356
5237.16 Rh I 31 102 50191
5269.27 Rh I 28860 47832
5280.12 Rh I 31474 50408

5292.14 Rh I 12723 - 31614
5314.79 Rh I 31474 50285
5329.74 Rh I 29105 47862
5331.08 Rh I 29105 _ 47857
5349.31 Rh I 29105 _ 47794

5354.40 Rh I 31614 - 50285
5356.47 Rh I 31614 50278
5379.10 Rh I 31614 50199
5390.44 Rh I 10313 _ 28860
5404.73 Rh I 29431 47928

5424.07 Rh I 29431 47862
5424.72 Rh I 11968 30397
5425.45 Rh I 29431 47857
5439.52 Rh I 12723 31102
5441.36 Rh I 29866 48239

0.091 0.028 -1.55

0.067 0.021 -1.68

0.15 0.048 -1.32

0.042 0.013 -1.88

0.15 0.047 -1.33

0.13 0.040 -1.40

0.22 0.072 -1.14

0.059 0.019 -1.72

0.019 0.0062 -2.21

0.045 0.015 -1.81

0.048 0.016 -1.79

3.2 1.1 0.04

0.018 0.0065 -2.19

6.2 2.2 0.34

0.075 0.028 -1.55

0.061 0.023 -1.64

0.068 0.025 -1.60
0.049 0.019 -1.72

0.053 0.021 -1.68

0.054 0.021 -1.67

0.063 0.025 -1.60
2.1 0.83 -0.08

6.5 2.6 0.41

8.5 3.4 0.53

3.3 1.3 0.12

0.015 0.0060 -2.22

13. 5.5 0.74
3.9 1.6 0.20

0.025 0.010 -1.99

2.3 0.95 -0.02

5.4 2.2 0.34

5.3 2.2 0.34
11. 4.5 0.66

2.1 0.86 -0.06

2.6 1.1 0.04

0.022 0.0092 -2.03

3.4 1.4 0.16

6.2 2.6 0.42

2.1 0.90 -0.05

1.4 0.60 -0.22

32. 14. 1.13

5.7 2.5 0.39

11. 4.9 0.69

0.069 0.030 -1.52

3.6 1.6 0.20

8.9 3.9 0.60
0.021 0.0094 -2.03

2.9 1.3 0. 10

0.016 0.0072 -2.14
2.0 0.87 -0.06
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Wavelength Spectrum Energy Levels
A K

gA gf Log gf

108/sec

5444.32 Rh I 29431 — 47794 1.4 0.63 -0.20
j4oo. 1 1 Kn I Zy45 1 4 / / 14 3.5

1 /'

1.6 0.19
5470.85 Rh I 32004 50278 8.8 3.9 0.60
5476.12 Rh I 14788 — 33044 0.028 0.013 -1.89
5481.42 Rh I 32046 — 50285 2.9 1.3 0.12

5484.23 Rh I 32004 — 50233 4.1 1.8 0.26
J jU4.D J Kh I 3zU46 jUzUo Z.5 1.1

A AO0.02
5535.04 Rh I 29866 47928 4.6 2.1 0.33
5544.58 Rh I 29866 — 47897 3.3 1.5 0.18
5599.42 Rh I 9221 — 27075 0.075 0.036 -1.45

5607.71 Rh I 33946 — 16119 0.00013 0.00006 -4.20
joUo. J J ID V. ¥Kn I 16 Iz 1

lid AC.
J 3^46 0.053 A A'^ C0.0/5 —1.61

5632.77 Rh I 16119 33867 0.015 0.0070 -2.15
5659.62 Rh I 14382 — 32046 0.018 0.0085 -2.07
5686.38 Rh I 13521 — 31102 0.060 0.029 -1.54

5702.47 Rh I 33946 — 51478 3.0 1.4 0.16
J 11 /.3U Kn I 14/00 1'^^ A15ZZ45 0.012 A f\f\ C O0.0058 —2.23
5192.11 Rh I 14788 32046 0.057 0.029 -1.54
5806.91 Rh I 14788 — 32004 0.079 0.040 -1.40
5821.84 Rh I 13975 — 31 147 0.0088 0.0045 -2.35

5831.58 Rh I 12723 — 29866 0.037 0.019 -1.72

Kh I 1 6 1 z 1
11 CiA A A A 1 O0.01 O A AAA^0.00^6 O AO—Z.Oz

5918.54 Rh I 11968 28860 0.0075 0.0040 -2.40

5941.46 Rh I 31102 — 47928 1.2 0.63 -0.20
5983.60 Rh I 12723 — 29431 0.12 0.066 -1.18

5991.19 Rh I 14788 — 31474 0.016 0.0086 -2.07
/; 1 "7")
o 1 Uz. /

Z

Kh 1 zy IUj A f\1 1 U.Ul /
1 n c—1

. lb

6116.15 Rh I 13521 29866 0.0065 0.0036 -2.44

6128.06 Rh I 14788 — 31102 0.013 0.0072 -2.14
6186.89 Rh I 16119 — 32277 0.018 0.010 -1.98

6199.99 Rh I 16119 — 32243 0.031 0.018 -1.75

6/ J J. /Z Kh I 1601 O 1 onn A3zU04 A f\1 A0.034 A AO AO.OzU 1 ^A— 1 . /O

6276.66 Rh I 16119 32046 0.0098 0.0058 -2.24
6277.46 Rh I 16121 — 32046 0.017 0.010 -1.99

6293.38 Rh I 16119 — 32004 0.012 0.0072 -2.14

6319.53 Rh I 12723 — 28543 0.023 0.014 -1.86

6414. 11 Rh I zoo6U A A A A C44445 A O '3

O.o3 A C 10.5 1
A O O—u.zy

6510.41 Rh I 16119 31474 0.030 0.019 -1.71

6519.70 Rh I 16944 — 32277 0.044 0.028 -1.56

6627.80 Rh I 16018 — 31 102 0.016 0.010 -1.98

6630.16 Rh I 14788 - 29866 0.022 0.015 -1.83
^ '7 C O 1 Z Kh I Z /U/5 4 1 oo 1 z. 1

1 A1.4 A 1 C
U. 1 o

6796.65 Rh I 35334 50043 4.2 2.9 0.46

6827.33 Rh I 14788 — 29431 0.020 0.014 -1.84

685^.68 Rh I 29866 — 44445 1.2 0.88 -0.06

6879.94 Rh I 16944 — 31474 0.057 0.041 -1.39

6965.67 Rh I 12723 27075 0.054 0.039 -1.41

6972.91 Rh I 31414 45812 1.3 0.97 -0.01

6979.15 Rh I 31147 45471 2.4 1.8 0.25

7001.58 Rh I 16119 30397 0.034 0.025 -1.60
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Wavelength Spectrum Energy Levels

A K

Rh I 3 1 1 47

7101.64 Rh I 30397 — 44475
7104.45 Rh I 14788 — 28860
7142.55 Rh I 31474 — 45471
7219.06 Rh 1 16018 — 29866

/ zoo. 1 o Rh I 1 H / oo O J H-

J

7270.82 Rh I 28543 — 42293
7271.94 Rh I 161 19 — 29866
7273.03 Rh I 16121 — 29866
7375.57 Rh I 13521 — 27075

TlQf. (.A
1 joD.O'+ Rh I 19'>77JAZ. 1 1

4^8 1 9

7430.80 Rh I 1694^4 — 30397
7442.39 Rh 1 28860 — 42293
7446.77 Rh 1 32046 — 45471
7475.74 Rh I 31102 — 44475

Rh I 98543 41 88

1

7542.02 Rh I
— 50043

7557.67 Rh I 32243 — 45471
7577.22 Rh I 32277 — 45471
7690.05 Rh I 31474 — 44475

7779 QO Rh 1

7791.61 Rh 1 31614 — 44445
7824.91 Rh I 29105 — 41881
7846.50 Rh I 16119 — 28860
8029.91 Rh I 29431 — 41881

oUjO. 1 1
Rh 1 AAAA'\

8045.40 Rh I 29866 — 42293
8063.50 Rh I 32046 — 44445
8136.20 I^h I 14788 27075
8193.63 Rh I 32243 44445

8369.55 Rh 1 33867 45812
8425.51 Rh I 33946 45812

of Log gf

108/sec

0.038 0.029 -1.54
2.8 2.1 0.32

0.028 0.021 -1.67

1 2 0 QA —n 09

0.024 0.019 -1.72

0.032 0.025 -1.60
3.1 2.4 0.39
0.031 0.024 -1.61
n m 9 n nnQ8v.wyo —9 01

0.011 0.0093 -2.03

1.1 0.92 -0.04
0.029 0.024 -1.62

1.6 1.3 0.12

1 .J I .J U. 1 1

2.0 1.6 0.21

0.94 0.79 -0.10

5.4 4.6 0.66

2.4 2.0 0.30
1 8
1 .o 1 .o 0 90U.ZU
1.8 1.6 0.20

1.6 1.5 0.17

5.0 4.6 0.66
4.4 4.1 0.61

U.Uj 1 n 09 0U.UZ7 — 1
J .JH

1.8 1.7 0.23

1.9 1.8 0.26
2.8 2.8 0.44
1.3 1.2 0.09
n n9n V.V ly — 1 71

1.3 1.3 0.11

1.3 1.3 0.13

2.2 2.4 0.38
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Wavelength Spectrum Energy Levels

A K

2276.21 Rh II 28835 71359
2334.77 Rh 11 16885 - 59702
2415.84 Rh II 19793 — 61 173
2420.18 Rh II 33845 — 75152
2420.98 Rh II 20647 — 61940

2427.1

1

Rh n 18540 59729
2431.85 Rh II 21 180 62288
2455.70 Rh II 20647 — 61356
2458.90 Rh II 19792 — 60448
2461.04 Rh II 18540 — 59161

2475.64 Rh II 31730 72112
2490.77 Rh II 16885 - 57021
2503.84 Rh II 20647 60573
2505.10 Rh II 19792 59699
2510.66 Rh II 18540 58358

2520.53 Rh II 16885 56547
2537.04 Rh II 34243 - 73646
2566.92 Rh II 38687 — 77633
2587.29 Rh II 27439 — 66078
2603.32 Rh II 32605 — 71006

2606.44 Rh II 41045 79399
2638.74 Rh II 34243 72128
2705.63 Rh II 25377 62326
2715.31 Rh II 25377 62194
2910.17 Rh II 25377 59729

gA gf Log gf

108/sec

25. 0.28
A A44. 3.6 0.55

49. A T
4.3 0.63

43. 3.8 0.57

44. 3.9 0.59

45. A r\4.0 0.6U
51. Z.y (\ A a0.46

3 1

.

Z.o C\ AC

60. 5.4 0.73

78. 7.1 0.85

Zv. 1 o U.Z /

11

.

l.Z U.o6

1 J.
1 A1.4 U. 14

35. 3.3 0.52

43. 4.1 0.61

Q f\
y.K)

159. 13. 1 1 o
1. ly

37. i.o U.56
47. 4.7 0.68

44. 4.5 0.65

1 IZ.
1

1

1 1

.

1 .Uo

45. A n4.7 0.67
A "J43. A O4.0 l).6o

lie
1 15. 13.

1111.11

68. 8.6 0.94
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Wavelength Spectrum Energy Levels

A K 108/sec

gf Log gf

2076.43 Ru I 0 48144
2083 77 Rii I 1191 _ 49165
2255 52 Ru I 0 44322
2259.53 Ru I 0 44243
2272 09 Ru I 0 43999

2nSA9 Ru I 1191
I

45071
2285 38 Ru I 0 43743
2302.54 Ru I 1191 44608
2317.80 Ru I 1191 44322
2322 01 Ru I 1191 44243

2340.69 Ru I 2092 44801
2349.34 Ru I 1191 43743
2351.33 Ru I 2092 44608
2360 56 Ru I 2092 44442
2370.17 Ru I 2713 44891

2375.27 Ru I 2713 44801
2392.42 Ru I 3105 I 44891
2429 60 Ru I 8575 49722
2432.93 Ru I 6545 47635
2447.45 Ru I 9492 50339

2450.58 Ru I 6545 47339
2454.92 Ru I 8044 I 48766
2458 62 Ru I 7483 48144
2462.94 Ru I 8575 49165

Ru I 8044 48604

lAlAm Ru I 9620 50028
2475.41 Ru I 7483 47868
2476 88Li~ 1 \J*\J\j Ru I 8044 48405
2489!91 Ru I 6545 46695
2491.78 Ru I 9184 49304

2494.02 Ru I 9058 49141
'2496 56 Ru T 7483 47526^ 1 ^ Li\J

2500 84 Rn T 9073 49048
2501 48 Rn T 9073 49037
2501 89 Rn 1 91 84 49141

2508.27 Ru I 7483 — 47339
2509 07Li^ \J ^ t\J 1 Rii I 9121y \. Li 1. 48964
2512.81 Ru I 8084 47868
2515.28 Ru I 8044 47789
2517.62 Ru I 9058 48766

2521.61 Ru I 9121 48766
2525.17 Ru I 8575 48165
2526 83 Ru I 7483 47047
2528 88 Ru I 9073 48604
2530.64 Ru I 8044 47547

2533.24 Ru I 7483 46947
2541.28 Ru I 8771 48109
2544.22 Ru I 8575 47868
2546.67 Ru I 8084 47339
2549.48 Ru I 7483 46695

4.0 0.26 -0.58

6 3 0.41 -0.39

3.5 0.27 -0.57

1.5 0.12 -0.93

4.3 0.33 -0.48

1.9 0.15 -0.82

1.0 0.079 -1.10

3.0 0.24 -0.62

5.2 0.42 -0.38

1.6 0.13 -0.90

3.7 0.30 -€.52

2.4 0.20 -0.70

5.3 0.44 -0.36

2.5 0.21 -0.67

3.8 0.32 -0.49

5.6 0.48 -0.32

4.9 0.42 -0.38

6.5 0.58 -0.24

6.3 0.56 -0.25

6.4 0.58 -0.24

3.5 0.31 -0.51

9.5 0.86 -0.06

8.4 0.76 -0.12

8.9 0.81 -0.09

12. 1.1 0.04

6.1 0.56 -0.25

14. 1.2 0.10
14. 1.3 0.1

1

3.0 0.2'8 -0.55

3.1 0.29 -0.54

13. 1.3 0.10
7.4 0.69 -0.16
5 1—' • X 0.48 -0.32

121. Li* 1 1X • X 0 04
9.0 0.84 -0.07

14. 1.3 0.13
17X / • 1 6 0.22

14. 1.3 0.12

7.9 0.75 -0.12

8.4 0.80 -0.10

8.4 0.80 -0.10

3.7 0.35 -0.45

7.6 0.73 -0.14

8.1 0.78 -0.1

1

6.4 0.62 -0.21

4.6 0.45 -0.35

6 1vl • X 0.59 -0 23\J. Lt .J

35. 3.4 0.53

13. 1.3 0.11

26. 2.6 0.41
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Wavelength Spectrum Energy Levels

A K

2549.58 Ru I 6545 45756
2556.00 Ru I 9492 — 48604
2556.31 Ru I 9058 48165
2558.54 Ru I 8084 47157
2560.26 Ru I 8771 47818

2563.15 Ru I 8044 47047
2564.58 Ru I 9184 — 48165
2566.59 Ru I 8575 47526
2568.77 Ru I 7483 46401
2569.74 Ru I 8044 46947

2572.28 Ru I 8771 47635
2572.41 Ru I 8084 — 46947
2575.24 Ru I 6545 45365
2578.57 Ru I 8575 47345
2578.95 Ru I 8575 47339

2579.22 Ru I 8044 46804
2579.53 Ru I 8771 — 47526
2580.80 Ru I 9073 47809
2581.14 Ru I 9058 47789
2581.91 Ru I 8084 46804

2583.04 Ru I 8044 46746
2584.14 Ru I 8575 - 47262
2585.74 Ru I 8084 46746
2589.57 Ru I 9184 47789
2590.97 Ru I 7483 46067

2591.12 Ru I 8575 47157
2591.64 Ru I 8771 — 47345
2592.02 Ru I 8771 47339
2593.70 Ru I 12817 51360
2594.85 Ru I 6545 45071

2597.33 Ru I 9058 47547
2605.35 Ru I 8575 — 46947
2605.86 Ru I 9184 47547
2609.06 Ru I 8084 46401
2609.48 Ru I 10624 48934

2611.05 Ru I 9058 47345
2612.07 Ru I 7483 - 45756
2614.07 Ru I 1 191 39434
2614.59 Ru I 2713 40949
2615.09 Ru I 8575 46804

2617.79 Ru I 9620 47809
2619.67 Ru I 9184 - 47345

Ru I 8044 46191
2623.83 Ru I 16191 54292
2627.65 Ru I 7483 45529

2631.30 Ru I 7483 45476
2631.57 Ru I 9058 47047
2632.13 Ru I 10624 48604
2632.50 Ru I 8771 46746
2633.46 Ru I 11447 49409

gA gf Loggf
108/sec

4U. u.jy
A C n AnU.4 /

f» -J 1

< nj.U n 1

1

—U.J 1

4.9 0.49 -0.31

16. 1.6 0.20

1 oIZ. 1.

1

U.Uo
1 QJ.O U.i /

TV A 1—U.43
O.J (\ f.A —U. 1 y

14. 1.4 0.14

2.8 0.28 -0.55

1 1j.i U.J J n A c

J. 1 U.JO ^.Z J

U. 1 o ^J. 1 J

11. 1.1 0.06
6.2 0.62 -0.21

4.0 n A(^U.40 n iAj4
1 oIZ. 1 o

1 .z (\ noU.Uo
1 TIZ. 1 0l.Z U.U /

9.3 0.93 -0.03

6.4 0.64 -0.19

C AJ.

4

n KAU.j4 ^J.Z /

O.Z U.oZ
A K4. J C\ A^U.4j (\ IA^J.j4

13. 1.3 0.11

5.3 0.53 -0.27

1 Qlo. 1 cl.o U.Zo
A O4.Z (\ A1U.4Z J /

1 A14. 1 A1.4 (\ \ AU. 14

25. 2.5 0.41

6.6 0.67 -0.17

c c
3. J U.JO —U.Z J
/.O U. /o n 1 1—U. 1

1

1 .

1

0. /y n 1 (\^j. lU

33. 3.4 0.53

7.5 0.77 -0.12

yj.y /
n n 1

ol. O.Z U. /y
1 1
1.1 nilU. IZ n QT^j.yj

1.0 0.11 -0.97

10. 1.0 0.02

Q Ay.4 u.y / ^J.Ul

1 1. 1.1 U.U4

7.1 U. /i —U. 14
10. 1.1 0.02

3.8 0.40 -0.40

1 J.
1l.o u.zu

U.oZ n o '1

—U.Z 1

n 1
/.I U. /i ^J. 1

J

A C4.0 r\ AQU.4o U.JZ

5.0 0.52 -0.29
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

2635.86 Ru I 9620 47547
2636.67 Ru I 12207 — 50122
2638.51 Ru I 9058 — 46947
2639.12 Ru I 9620 — 47501
2640.33 Ru I 9184 — 47047

2642.96 Ru I 8575 46401
2646.02 Ru I 10624 - 48405
2647.32 Ru I 9184 46947
2648.45 Ru I 8044 45790
2648.78 Ru I 12207 49949

2649.51 Ru I 9058 46789
2651.29 Ru I 8084 — 45790
2651.84 Ru I 6545 44243
2656.69 Ru I 8771 — 46401
2658.40 Ru I 9184 — 46789

2659.62 Ru I 7483 45071
2664.76 Ru I 1191 — 38706
1661.91 Ru I 9058 — 46528
2673.48 Ru I 9073 — 46466
2673.60 Ru I 8084 — 45476

2686.29 Ru I 8575 45790
2688.11 Ru I 26118 - 63308
2689.90 Ru I 10624 — 47789
2693.29 Ru I 9073 46191
2699.88 Ru I 8044 45071

2701.34 Ru I 9184 46191
2702.83 Ru I 8084 — 45071
1101.91 Ru I 2092 39009
2709.20 Ru I 8575 — 45476
2713.19 Ru I 9620 — 46466

2717.40 Ru I 3105 39895
2719.52 Ru I 7483 — 44243
2721.56 Ru I 9058 — 45790
1111.65 Ru I 9073 — 45790
1114.06 Ru I 9492 — 46191

2728.83 Ru I 9121 45756
2729.46 Ru I 8575 - 45202
2730.33 Ru I 2092 — 38706
2730.93 Ru I 9183 — 45790
2733.59 Ru I 9620 — 46191

2735.72 Ru I 0 36543
2739.22 Ru I 8575 - 45071
2743.94 Ru I 6545 — 42978
2744.45 Ru I 8771 — 45197
2762.31 Ru I 8044 44235

2763.42 Ru I 1191 37367
2785.65 Ru I 9184 45071
2792.64 Ru I 8044 43842
2802.81 Ru I 8575 44243
2810.03 Ru I 2092 37668

27. 2.8 0.45

34. 3.6 0.55

9.7 1.0 0.00
8.9 0.93 -0.03

12. 1.2 0.10

42. 4.4 0.64
4.1 0.43 -0.37

12. 1.2 0.09
2.4 0.26 -0.59

5.5 0.58 -0.23

6.5 0.69 -0.16
8.3 0.88 -0.06

16. 1.7 0.23

1.2 0.13 -0.90
4.7 0.50 -0.30

25. 2.7 0.42

2.1 0.22 -0.65

3.5 0.38 -0.43

5.2 0.56 -0.25

3.2 0.34 -0.46

17. 1.8 0.26
23. 2.5 0.39
2.4 0.26 -0.58
3.2 0.35 -0.45

5.8 0.63 -0.20

9.8 1.1 0.03

6.9 0.76 -0,.12

0.42 0.046 -1.34
12. 1.3 0.11

7.0 0.78 -0.11

0.67 0.075 -1.13

34. 3.8 0.58

7.1 0.79 -0.10

10.0 1.1 0.04
6.6 0.73 -0.14

4.2 0.47 -0.32

1.5 0.17 -0.77
0.58 0.065 -1.19
7.1 0.80 -0.10
4.1 0.46 -0.34

11. 1.2 0.07
11. 1.2 0.07
2.6 0.29 -0.53

8.5 0.96 -0.02
1.9 0.21 -0.67

1.9 0.22 -0.67

3.6 0.42 -0.38
1.7 0.20 -0.70
7.1 0.84 -0.08
2.8 0.33 -0.48
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Wavelength Spectrum Energy Levels
A K

gA gf Log gf

108/sec

2810.55 Ru I 1191 36760 11. 1.3 0.11

2817.09 Ru I 2713 — 38200 0.69 0.082 -1.08

Ru I 0 1 z An 'I

J j4/ 1
1 c
I.

J

A 1 0 —U. /4

Ru I
Qnn 1(Sill 44Z3 J

1 Qi.y A 0 -3

U.Z3 A /T /i—0.64
OCT) r\iZoZZ.Uj Ru I

Qr\Q AoUo4 A 1 CAO4j juy A -7
4. / U.JO —U.Z5

2827.87 Ru I 1191 36543 1.2 0.14 -0.84
2829.16 Ru I 6545 — 41881 11. 1.3 0.11

Z034.UU Ru I 37367 A Ci^v.yo A 1U.lz A A'^

Zoib.J 1 Ru I
A Ami443U1 1 A

I.y U.Z4 A—0.63

Zo4U.54 Ru I
C Z A Z.6545 /I 1 T3 A41739 -3 03.8 A AH0.46 —0.34

2843.17 Ru I 9073 44235 3.8 0.47 .
-0.33

2846.32 Ru I 9121 - 44244 1.9 0.23 -0.63
O O y1 O CO2848.58 Ru I 3 105

'3 OOAA38ZUU A -7A0.79 A AA^0.096 1 AO—1.02
o o c /IZoj4.l)/ Ru I zuyz "3 T t 1 Q

3 / 1 ly A <4.J A C CU.55 —U.Zo
ZooU.UZ Ru I Zl 15 3 /ooo 1. J

A 1 0
u. ly —D. /3

2861.41 Ru I 6545 — 41483 10. 1.3 0.10

2866.64 Ru I 2092 — 36965 3.7 . 0.46 -0.34
0 CAO 1 QZoDO. 1 y Ku I y iZl 43y /o A A4.U A <AU. jU A 1C\—U.3U
-tOHA noZo /4.yo Ku I U 1 /I -7-7-334 / /3 0. /

A Q1U.o3 A AO—U.Uo
Zo /y. /o Ru I

/I 1 -) AA C A U.o3 —U.ZU

2881.28 Ru I 3105 37802 0.40 0.049 -1.31

2883.60 Ru I 2092 — 36760 0.83 0.10 -0.99

Ru I
A10 A"^ 1 A y—3.U ^ A A 0HJ.4Z

Ru I
'jn'i An3/34/ 5.6 A TA

U. /U —(J. Id

2888.00 Ru I
1 1 n 11191 35807 A T ^0.36 A A /I C0.045 —1.34

2891.65 Ru I 15550 50122 8.3 1.0 0.02

2896.53 Ru I 3105 — 37620 0.60 0.076 -1.12

Ru I
on A AoU44 4Z534 1 01.0 A 0 "3

U.Z3 —U.o4
TQA1 OA Ru I

ono A y1 -) C'3 /I4Zj34 3.0 f\ A£i C\ 1 A—U.34
ZyyjZAyj Ru I

1 A A cdn 1
3. /

f\ AnU.4/ —U.3 3

2903.08 Ru I 9073 43509 0.80 0.10 -1.00

2905.65 Ru I 2713 — 37119 0.99 0.13 -0.90
OQAC 0'2 Ru I

C /I c A AO/1 0 1 A1.4 A 1 -7
U. 1 /

(\ nc—U. /O
ZyVo.iZ Ru I

n A01/4oi /1 1 0 0

1

0 Az.u U.Zo —u.5y
oorio oo Ru I

'3 1 A C
3 105 37473 -) Az.y A -3 "7

U.3 /
A A 1—U.43

2909.22 Ru I 8575 42939 1.2 0.15 -0.82

2913.17 Ru I 11786 — 46103 3.4 0.44 -0.36

Zy 14. iU Ru I
1 1 T CI
1 1753 46056 "3 A3.4 U.43 f\ -3 n

—U.3 /

zy lo.zo Ru I
1 1 n 1
1 ly 1

"J c An 1354/1 5.U U.64 —U.ZU
Zyi 1 . 1

1

Ru I
OAO A A'^1 An4Z34 /

A 0-7
U.o /

All
U. 1 1 —u.yb

2919.61 Ru I 3105 37347 1.1 0.14 -0.84

2927.12 Ru I 14700 - 48854 5.0 0.64 -0.20

zy3y.y4 Ru I
1 1 o ^
1 1786 A C?OA45790 "3 1

3.1
A yj AU.4U f\ A A—U.4U

Zy4U.36 Ru I
n A017483 A t A O'J41483 1 A1.4 A 1 0

0. lo —U. /j
'^Ci Al (\1ZyAi.yZ Ru I 8575 A^ Z "J A42534 2.5 A -3

U.3Z n cA—U.5U

Zy4o.yy Ru I
OAO A8084 A AA*?42007 C "3

5.3 A ^Au.6y —U. lo
2949.50 Ru I 6545 40439 6.8 0.89 -0.05

2952.50 Ru I 3105 36965 0.26 0.034 -1.47

2954.49 Ru I 8043 41881 4.1 0.54 -0.27

2958.00 Ru I 8084 41881 2.1 0.27 -0.57
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Wavelength Spectrum Energy Levels

A K

2959.74 Ru I 7483 41260
2961.69 Ru I 11447 45202
2963.72 Ru I 6545 — 40277
2965.16 Ru I 2092 — 35807
2968.48 Ru I 10624 — 44301

2968.95 Ru I
Of\0 A8084 41756

2973.99 Ru I 9492 43108
2974.34 Ru I 10624 — 44235
2976.92 Ru I 1191 — 34773
2979.72 Ru I 15054 — 48604

o no 1 a A2981.94 Ru I
nil

2988.95 Ru I 0 33447
2989.66 Ru I 8044 — 41483
2993.27 Ru I 8084 — 41483
2994.96 Ru I 2092 — 35471

2996.90 Ru I,

c\r\ c o9058 42416
2997.43 Ru I 10624 43976
3001.64 Ru I 8575 — 41881
3006.59 Ru I 2713 — 35964
3008.26 Ru I 9184 — 42416

3008.80 Ru I 9121 A"^ 'J42347
3012.92 Ru I 8575 41756
3013.36 Ru I 8084 — 41260
3017.24 Ru I 3105 — 36239
3019.37 Ru I 8771 — 41881

iUZU.oo Ru I Z/ 13 1 com
3033.45 Ru I 7483 40439
3034.06 Ru I 9058 — 42007
3035.47 Ru I 9073 — 42007
3038.18 Ru I 8044 — 40949

3040.3

1

Ru I 1191 34072
3042.48 Ru I 3105 35964
3042.83 Ru I 10655 — 43510
3045.71 Ru I 9184 — 42007
3048.50 Ru I 7483 — 40277

3048.78 Ru I 2092 34882
3054.94 Ru I 8044 40768
3064.84 Ru I 9121 — 41739
3073.34 Ru I UAAl — 43976
3080.90 Ru I 11786 — 44235

3086.07 Ru I
t t A A^
1 1447 A O A43842

3089.14 Ru I 9121 41483
3089.80 Ru I 8084 — 40439
3090.23 Ru I 17097 — 49448
3091.87 Ru I 2713 — 35047

3096.57 Ru I 12207 44492
3097.60 Ru I 10624 42897
3099.28 Ru I 1191 33447
3100.84 Ru I 1191 33431
3110.55 Ru I 9121 41260

gA Loff sf

108/sec

0.65 0.085 -1.07

5.2 0.69 -0.16

0.98 0.13 -0.89
7 R V/. J I

—0 44

3.1 0.40 -0.39

2.2 0.30 -0.53

1.5 0.19 -0.71

1.5 0.20 -0.70
7 1 0 28 —0 56

13. 1.7 0.23

0.32 0.042 -1.37

3.6 0.48 -0.32

0.93 0.12 -0.91
2 8 0 37 —0 43

2.1 0.29 -0.54

1.8 0.24 -0.61

1.4 0.19 -0.72

1.6 0.21 -0.68
—0 49

1.2 0.16 -0.78

1.8 0.24 -0.61

1.5 0.21 -0.69

1.3 0.18 -0.75

1.9 0 Jf\ —0 58

0^52 0.072 -1.14

1.6 0.22 -0.66

4.6 0.63 -0.20

1.9 0.26 -0.58
1 6 0 23 —0 65

1.2 0.17 -0.77

0.58 0.081 -1.09

1.1 0.15 -0.82

2.5 0.35 -0.46
0 42 —0

\J, J o

1.0 0.14 -0.85

0.40 0.056 -1.25

2.9 0.41 -0.39

10. 1.4 0.16
4 —0 2

1

4.7 0.67 -0.18

2.8 0.40 -0.40

4.1 0.58 / -0.23

2.1 0.31 -0.51
1 ? 1.7 0 23

0.23 o!o34 -1.47

19. 2.7 0.44
4.3 0.62 -0.21

2.1 0.31 -0.52

1.9 0.27 -0.57

2.0 0.30 -0.53
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Wavelength Spectrum Energy Levels

A K

3124.17 Ru I 2092 34091
3125.96 Ru I 2092 — 34072
3 1 32 88 Rii I 1 0694 495^4*tz.^ J*T

a 1 ^f.J 1 J\J' ~J\J Rn T 8044 19917
Rn I Ql 9 1 40949

3-144.26 Ru I 14700 — 46495
3150.69 Ru I 8044 — 39774
^ 1 8? Rn T 8044 jy / T-z.

J 1 _J o. o ^ Rn Tr\u. 1 9191-7 1 z, 1 40768
Rn I 9099 J J / L,y

3168.52 Ru I 11447 — 42998
3186.04 Ru I 2713 — 34091
J 1 OO. Jf T?11 Tr\u 1 90Q9 -1 ^447
1 1 8Q Q8 Rn Tr\U 1 90Q9 'X'XA'K 1J J 1

Rn T 1 0S 14180

Ru I 9121 — 40235
3216.52 Ru I 2092 — 33172
3223 27 Rn I1\ U. 1 271 3 33729
3226 37 Rn I 3105 34091
"XTll 88 Rn I 8771 39742

3228.53 Ru I 8044 — 39009
3238.53 Ru I 15054 — 45923
3241 24 Rn T 9073 39917
3243 50 Rn T 6545 37367
1954 54 Rn I 971

1

1141

1

3254.71 Ru I 9058 — 39774
3260.35 Ru I 1191 — 31853

Rn TIxU 1 1 0S 11799
Rn T 41 960

^?^\8 9 1 Rn Tr\U. 1 1 ^646 449 IS

3273.08 Ru I 8044 — 38587
3274.71 Ru I 10655 — 41183
^277 57 Rn I 14700 4S202

Rn Ir\u. 1 0 10148
Rn I 1 lfi4fi 4197fi

3297.96 Ru I 9121 — 39434
3301.59 Ru I 0 — 30280

Rn Tr\u. 1 8771O / / 1 J?9009

1 5 05 Rn Tf\U. 1 8044 18200
Rn Trvu. 1 1 1 91 1 1 14f^

3316.39 Ru I 10624 — 40768
3317.89 Ru I 8575 — 38706
"^^18 89 Rn T 1 4700 44891
"^^9^ no Rn T 1 OS 111 79
"^1^9 n^ Rn T ni?s 61 188D 1 JOG

J J J J.07 Rn Tr\u. 1 1 1 786 41 7S6H 1 / JO
3339.55 Ru I 8771 38706
3341.66 Ru I 9121 39037
3344.53 Ru I 0 29891
3361.15 Ru I 17046 46789

gf Loggf
108/sec

rt 1 Q U.jUZo 1 CO—I.JO

U.JO U.Uj3 1 T 0—l.Zo

L.y A /1

1

U.43 TV 0/-—U.35
1.4 0.21 -0.68
1.9 0.28 -0.55

1 A1.4 A 1 >fU.14
r» Q

1

AllU. 1

3

—U.O /

l.O A T7u.z / —U.J /

1.2 0.18 -0.74

0.83 0.12 -0.91

/.J 1.1 A A<CU.U5

U.5 J A AO y1U.Uo4 1 AT—l.U/
A AQ/Iu.uy4 1 Al—1.U3

0.61 0.094 -1.03

0.60 0.092 -1.03

1.1 A 1 £
U. 15 —u. /y

U. 14 A ATT —1.5j

U.J 1
A ATQu.u/y 1 1 A—1. lU

0.34 0.053 -1.27

1.5 0.24 -0.62

L. 1 U.43 ,

A 11
1 Qly. 1 A3.U (\ AQU.4o

1 Ql.y AllU.3

1

A C 1^J. J 1

0.95 0.15 -0.83

0.21 0.033 -1.48

u.y4 A 1 <U. 1 J A CI

r\ AnU.4 /
A AT <U.U/j —1.13

U.34 A AC ?U.Uj J —1.Z5

2.9 0.46 -0.34
11. 1.8 0.25

z.z U.35 A A A

4. /
A K
v. /J n 1 o—U. IZ

/.J 1 2 A ATU.U /

0.55 o!o9o -1.05

3.1 0.51 -€.30

AU.OO r\ 1 AU. 14 A 0 C—U.oj
U.41 A A^QU.U5o 1 IT—1.1/

Z.o f\ AiiU.45 —U.34
0.61 0.10 -1.00

0.44 0.073 -1.14

5.3 1 Al.U A AOu.uz
ATI
U. / 1

AIT
U. IZ n Qi—u.y3

y< A4.U 0.66 —U. lo
0.25 0.041 -1.39

30. 4.9 0.69

3.4 AU.j5 —U.Zj
1 1. l.y

A '>TU.Z /

1 1
3.1

A
U.jZ —U.Zo

A ACA A AAOOu.uuyy T AA—Z.UU
24. 4.0 0.60
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

11 f.^ r\f\ KU 1
1 J AAl Alls'?

1 1 O J

3368.45 Ru I 2713 — 32392
3371.86 Ru I 9058 — 38706
3374.65 Ru I 8044 — 37668
3378.02 Ru I 0 — 29595

iiiQ An 1 OAS *5

3380.18 Ru I 8044 — 37620
3385.14 Ru I 12207 — 41739
3388.71 Ru I 11447 — 40949
3389.50 Ru I 2713 — 32208

IIQ 1 fiQjjy 1 .07 KU 1

3392.54 Ru I 0 — 29468
3401.74 Ru I 9620 — 39009
3409.28 Ru I 8044 — 37367
3411.64 Ru I 8044 — 37347

KU I ZU"Z J 1 j40
3420.08 Ru I 11786 — 41017
3428.31 Ru I 0 — 29161
3428.63 Ru I 1191 - 30348
3429.54 Ru I 10624 - 39774

r\U 1 Z / 1 J J I OJ J

3432.21 Ru I 9073 — 38200
3432.74 Ru I 9121 — 38243
3433.26 Ru I 10624 — 39742
3435.19 Ru I 3105 — 32208

KU 1
1 1 Q

1

1 1 1 JUZoW
3438.37 Ru I 8044 — 37119
3440.20 Ru I 7483 - 36543
3448.95 Ru I 11447 - 40433
3452.90 Ru I 2092 - 31044

1A AT D 1 1 IKU I
1 'Cn^/l
1 3Uj4 A 1Q7A

3463.14 Ru 1 2092 — 30959
3473.75 Ru I 10655 — 39434
3481.30 Ru I 8044 — 36760
3483.16 Ru I 1191 — 29892

'XAflT. '>Q KU 1
1 1 Q

1

1 1 7 1
'JQSQ 1Ayoy 1

3494.25 Ru I 9058 — 37668
3495.97 Ru I 8771 - 37367
3498.94 Ru I 0 - 28572
3502.42 Ru I 8575 — 37119

•3 C 1 /I /IQ Pi 1 1 ZU"Z
3519.64 Ru I 1191 — 29595
3528.68 Ru I 2713 - 31044
3531.39 Ru I 9058 - 37367
3532.81 Ru I 14700 - 42998

3535.37 Ru I 1191 29468
3535.83 Ru I 9073 37347
3537.95 Ru I 2092 30348
3539.37 Ru I 2713 30959
3541.63 Ru I 6545 34773

1 A
1 .4 U.Z'4 U.O 1

0.76 0.13 -0.89

1.2 0.20 -0.69

1.2 0.20 -0.70

0.11 0.019 -1.73

1 .o n "^9

1.1 0.20 -0.71

3.7 0.63 -0.20

2.9 0.51 -0.30

0.19 0.033 -1.48

J.J u.ou —A 99u.zz

0.34 0.058 -1.23

4.2 0.73 -0.14

2.7 0.46 -0.34

1.6 0.27 -0.56

A Q4.7 C\ 8^ —O 07

1.6 0.29 -0.54

4.1 0.73 -0.14

0.15 0.026 -1.58

3.1 0.55 -0.26

U.Oo U. I o —f> 81U. o 1

1.1 0.19 -0.73

3.4 0.60 -0.22

3.1 0.55 -0.26

0.31 0.055 -1.26

7 A
1 .4 1 1

1 .J nil
2.0 0.36 -0.44

1.5 0.26 -0.59

3.2 0.57 -0.25

0.14 0.025 -1.60

1 8J.O n A8 —n 1

7

0.097 0.017 -1.76

3.9 0.71 -0.15

1.7 0.31 -0.51

0.13 0.024 -1.61

U.UZ4 —1 1
1 .0 1

1.2 0.22 -0.66
1.1 0.20 -0.69

6.0 1.1 0.05

0.56 0.10 -0.99

0 8 1U. o 1 U. 1 J —0 89u. oz
0.32 0.060 -1.22

0.29 0.054 -1.27

1.1 0.21 -0.68

0. 1.9 0.28

\j.\}yj U.U 1 /

1.1 0.21 -0.68

0.47 0.089 -1.05

1.1 0.21 -0.67

0.83 0.16 -0.81
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Wavelength Spectrum Energy Levels

A K

3550.27 Ru I 2092 — 30250
3553.85 Ru I 11786 — 39917
3556 63 Rll T 1 1 786 39895J y \j y u

3564 56 Rll I 9073 371 1 9^ 1 y V y

3567 1 6 Rll 1 1 3982 42007

3570.59 Ru I 15550 - 43549
3574.58 Ru I 8575 — 36543
3579 77 Rll I 2092 3001 8^ \J\J 1 O

3587 20 Ru I 16240 44109
3589 22 Ru I 3105 30959^ \j y ^> y

3593.02 Ru I 2713 - 30537
3596.18 Ru I 2092 — 29891
3599.76 Ru I 8771 36543
3605 64 Ru I 9620 37347
3608.73 Ru I 9058 36760

3616.95 Ru I 9121 - 36760
3619.20 Ru I 12817 — 40439
3620 28 Rll I1\U I 1 3646 41 260
3623 64 Rll I 1 06551 \J\J ^ ^ 38243
3625 20 Rll I 1 06241 \J\j L.*^ 38200

3626.74 Ru I 17097 - 44662
3627.29 Ru I 13699 — 41260
3631 71 Rn \ 6545
3633.92 Ru I 17097 44608
3634.93 Ru I 2092 29595

3635.52 Ru I 9620 - 37119
3637.47 Ru I 13699 41183
3638.02 Ru I 15054 42534
3640.64 Ru I 12817 40277
3646 1

1

Rn I 128171 ^ O 1 / 40235

3650.32 Ru I 8084 — 35471
3652.32 Ru I 2713 30085
3654 40 Rll I 1 6240 43597
3660 81 Rll I 16240 43 549
3661 35 Rll I 1 191 28495

3663.37 Ru I 7483 —

3669.49 Ru I 12207 — 39451
3678 32 Rll I 271 3 29892^ y ij y

3685 95 Rll I 1 3646 40768
3696 59 Rll 1 1 0624 37668

3697.76 Ru I 8771 - 35807
3700.99 Ru I 17097 — 44109
3702 24 Rll I 8044 35047

30 Rll I1\ LI 1 1 7046 43976
371 5 56 Rll I 9058 35964

3716 18 Rll I1\ Ll 1 6545 33447
3717.00 Ru I 8575 35471
3719.33 Ru I 17097 43976
3724.97 Ru I 8044 34882
3725.49 Ru I 11753 38587

gA gf Log gf

108/sec

U. 1

J

A AT 0U.UZo 1 c c—1 .J J

L.i (\ A AU.44 A 1 C—U.36
1 Q1.0 A T "2

U.3 J
A A O—U.4o

1.0 0.20 -0.70
4.2 0.80 -0.10

5 J. D.O A OU.oZ
1 A
1 .4 U.Z6 A C O—U.JO
U.U / /

A A 1 CU.Ul J — 1 .o3

23. 4.5 0.65
9.3 1.8 0.25

i.l A T /IU.Z4

6.y 1 "2

1.3 AIT
U. 1

3

Q ny.yj 1 6l.O A 0 /tU.Z4

1.1 0.22 -0.66

0.74 0.14 -0.84

U.44 A A0"7U.Uo / —\ .U6
T 1Z. 1

A /I 1U.4i A "JQ—u.3y
1 ^
1 .0 AllU.3 1

A ^ 1

—U.J 1

0.68 0.13 -0.88

3.8 0.75 -0.13

ZJ. A O4.y
1 1

i . 1
A O 1U.Zl —U.oo

u.jy AIT
U. IZ

A QT—u.y3
5.4 1.1 0.03

3.0 0.59 -0.23

A QQ\j.yy A OA A ~l 1

j.Z 1 A A A1U.Ui

1 .J A TAU.3U A OjZ
3.8 0.76 -0.12

3.2 0.63 -0.20

1 c
1 .J

A T Qu.zy A </1—U. j4
A a<;q A A 1 /IU.U14 — 1 .oo

1 J. 3.

1

A /I Q

2.5 0.51 -0.29

4.4 0.88 -0.06

3.4 Au.6y A 1 A—u. 1 o
9.6 1 Qi.y

A O Qu.zy

U.Z4 U.U4o —1.3 1

0.94 0.19 -0.72

2.3 0.48 -0.32

A COU.JO AITU. IZ A Q1

1 .L
AITU. 1 /

A 1 O
U. IZ A AT AU.UZ4 —1 .6Z

5.8 1.2 0.08

0.30 0.063 -1.20

A "JAU.3U A A<CTU.UOZ 1 0 1
1 .Z 1

O AZ.U A /I OU.4Z A 1 C—U.3o
1 A14. Z.y A A(^U.4D
A '70
U. /Z A 1 C

U. 1 J A CI—U.o3
0.64 0.13 -0.88
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Wavelength Spectrum Energy Levels

A K

3726.10 Ru I 12207 - 39037
3726.93 Ru I 1191 28015

0 26816
3730.43 Ru I 2092 _ 28891
3732.03 Ru I 13646 40433

3733.05 Ru I 9184 - 35964
3737.40 Ru I 9058 35807

Rn IFvU. 1 9492 36239
3738.63 Ru I 13699 40439
3738.91 Ru I 16240 42978

3739.46 Ru I 13699 - 40433
3742.28 Ru I 2713 29427

Rn IX\U. 1 1 5550 42261
3744.22 Ru I 8771 35471
3744.40 Ru I 16240 42939

3745.59 Ru I 12207 — 38898
3753.54 Ru I 12817 39451
^755 09 Rn I 91 84 35807
3755.93 Ru I 12817 _ 39434
3759.84 Ru I 7483 34072

3760.03 Ru I 3105 - 29694
3761.51 Ru I 13699 40277
3767 35 Rn I 1 3699 40235
3773.17 Ru I 10624 _ 371 19

7>111.59 Ru I 3105 _ 29570

Ru I 12817 - 39273
3781.18 Ru I 20056 46495
3787 74 Rn 1 27789 53718
3786.06 Ru I 27\3 291 19

3790.51 Ru I 2092 28466

3794.92 Ru I 16191 — 42534
3795.18 Ru I 10624 36965
3798 05 Rn I 3105 29427
3798.90 Ru I 1191 27507
3799.35 Ru I 0 26313

3800.26 Ru I 8575 - 34882
3803.20 Ru I 20242 46528
3808 68 Rn I 1 47001 *T- / yjyj 40949
3812.72 Ru I 12817 39037
3814.86 Ru I 15054 41260

3817.27 Ru I 15550 - 41739
3819.03 Ru I 2713 28891
38 1 9 77 Rn I 1 1447 37620
3822.09 Ru I 16191 42347
3824.93 Ru I 10624 36760~J\J 1 \J\J

3828.71 Ru I 8771 34882
3831.80 Ru I 12207 38297
3835.05 Ru I 14700 40768
3838.07 Ru I 8044 34091
3839.70 Ru I 12207 38243

ef T iOff erf

108/sec

7.3 1.5 0.18

5.2 1.1 0.03

4.6 0.96 -0.02

5.4 1.1 0.05

1.7 0.36 -0.44

0.49 0.10 -0.99

1.5 0.32 -0.50

0.33 0.069 -1.16

0 86 0.18 -0.74

4.4 0.93 -0.03

8.2 1.7 0.24

3.1 0.65 -0.19

29. 6.1 0.78

1.4 0.29 -0.54

17. 3.5 0.54

36. 7.7 0.88

11. 2.4 0.39

1.6 0.35 -0.46

13. 2.8 0.44
4.0 0.84 -0.08

0.36 0.076 -1.12

11. 2.4 0.38

11. 2.4 0.38

0.43 0.091 -1.04

1.4 0.30 -0.52

2.2 0.47 -0.33

52. 11. 1.05

254. 54. 1.74

3 2 0.70 -0. 16

4.1 0.89 -0.05

8.7 1.9 0.27

0.66 0.14 -0.85

0.69 0.15 -0.83

4.0 0.87 -0.06

2.9 0.62 -0.21

1.3 0.28 -0.56

10. 2.2 0.34

7.1 1.5 0.19

8.2 1.8 0.25

3.9 0.85 -0.07

22. 4.9 0.69
0.59 0.13 -0.89

0.50 0.11 -0.96
23 5 0 0 70
3.9 0.86 -0.07

0.55 0.12 -0.91

8.5 1.9 0.27

4.9 I.l 0.03

1.0 0.23 -0.64
10. 2.2 0.35
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Loggf

3840.82 Ru I 8044 34072 0.52 0.11 -0.94
3843.16 Ru I 3105 — 29119 0.073 0.016 -1.79
3846 68 r\u. 1 9058yyjj o 15047 7 1 0 47 —O 17

3850 4^ Rn T 748"^
1 HO J J 1 7 7 0 48 —O 17

JO J ^* 1 *T Rn T 1 7046 47998 J.J 1 71 .z n no

3856.46 Ru I 2092 — 28015 0.29 0.066 -1.18
3857.55 Ru I 14700 — 40616 28. 6.3 0.80
3860 72 Rn fr\u. 1 1 5054 40949*-ryjyHy 5 7 1 7 0 06u.uo
3862 69 Rn I 1 7097 47978 77 6 10.

1

0 79\j. 1 y
3865 40 Rn f 91 84 15047 0 59\j*jy 0 11U. 1 J —0 88

3867.84 Ru I 6545 — 32392 2.8 0.62 -0.21

3873.52 Ru I 9073 — 34882 1.1 0.25 -0.60
'\9.1f\ OR Rn 1 1 "^987 19774Dy t 1

H

0 56U.JO 0 1

1

U. 1 J —0 90u. y\)

^ O O^. v7 1 Rn 1 11 1 ^ 0 069 0 016U.U 1 o —1 811 . o 1

3884 07J 00*+. V/Z, Rn 1 147001 T" / \j\J 40419 7 7 0 61 —0 7

1

3884.68 Ru I 13699 — 39434 1.5 0.34 -0.46
3887.77 Ru I 15054 — 40768 2.2 0.50 -0.30
"1800 70 Rn I 91 84y 1 ot 14887 0 66w.oo 0 1 5V/- 1 J —0 81

3891 41 Rn IrvLl 1 16191 41 881 7 0 0 46 —0 14
1807 T 1D o y 1 Rn I 11779J J / z.y 7 0 0 46 —0 14

3892.77 Ru I 20242 — 45923 3.2 0.72 -0.14

3894.24 Ru I 11447 — 37119 0.26 0.060 -1.22
-ICQ7J oy 1 .z.*T Rn frvU. 1 9171 14771 0 41 0 091 —1 01

J O . _7 u Rn I 8084 11779J J 1 ^y 0 1

1

0 070 —1 16

3901 74 Rn f 1191 76816 0 068 0 015 —1 81

3908.76 Ru I 14700 — 40277 2.6 0.59 -0.23

3909.08 Ru I 13699 — 39273 11. 2.6 0.42
3917 11 Rn T 9497y^y^ 15047 0 44 0 10 —0 99\j. y y

3914 85 Rn T 8044 11580 0 46 0 1 1 —0 98\j> yo
3Q70 97 Rn T OJ 1 J 0 ? 1 w.uo

3923.47 Ru I 12817 — 38297 17. 4.0 0.60

3924.63 Ru I 20056 — 45529 5.7 1.3 0.12
Rn fI\U 1 0 7 54A5 1 00 0 71U.Z.J —O 64

J 7J 1 . / o Rn I 9^;70 1 5047 7 7 0 61U.DJ —O 70

J7J J. J J 7097 77507 0 17U. 1 /
0 018U.Uj o —1 41

3937.90 Ru I 8044 — 33431 0.35 0.081 -1.09

3941.65 Ru I 8084 — 33447 0.19 0.044 -1.35
^947 06 Rn I ^ 1 05 78466 0 067 0 015 —1 84

Rn T 8084 0 1 9\j. X y 0 044 —1 35
Rn T 1 ^i740 41 S78 J . X 0 71

3946.31 Ru I 11786 — 37119 0.31 0.073 -1.14

3949.42 Ru I 11447 — 36760 0.49 0.11 -0.94
"^950 04 Rn I 7005*^ 45165 1

0

7 4 0 37
^950 7 1 Rn I ^>545 1 1 851 0 85w.O J 0 20 -0 70
"^950 41 Rn Tr\U. 1 9071y\j 1

J

14180JHD 0\J 0 58V. J o 0 14 -0 87

"^95 1 7 1 Rn Tr\U. 1 8771O / / 1 14077 0 71 0 053 —1 27X • ^ 1

3952.68 Ru I 16191 41483 8.6 2.0 0.30

3957.45 Ru I 9620 34882 0.17 0.039 -1.41

3964.90 Ru I 0 25214 0.13 0.031 -1.51

3969.79 Ru I 10624 35807 0.19 0.044 -1.36
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Wavelength Spectrum Energy Levels

A K

3974.50 Ru I 8575 33729
3978.44 Ru I 8044 — 33172
3979.42 Ru I 1191 — 26313
3984.86 Ru I 8084 — 33172
3987.80 Ru I 16191 — 41260

3993.53 Ru I 9058 34091
3995.98 Ru I 9073 - 34091
3996.51 Ru I 9058 — 34072
4005.64 Ru I 8771 — 33729
4006.60 Ru I 9120 — 34073

4007.54 Ru I 14827 39774
4008.27 Ru I 13646 - 38587
4013.50 Ru I 7483 — 32392
4021.00 Ru I 15054 — 39917
4022.16 Ru I 8575 — 33431

4023.83 Ru I 1191 26036
4031.00 Ru I 6545 - 31346
4032.20 Ru I 2713 — 27507
4037.74 Ru I 9620 — 34380
4039.21 Ru I 14700 — 39451

4040.48 Ru I 22519 47262
4045.76 Ru 1 17046 - 41756
4049.41 Ru I 15054 — 39742
4051.40 Ru I 8771 — 33447
4052.20 Ru I 9058 — 33729

4054.05 Ru I 8771 33431
4062.85 Ru I 20056 - 44662
4062.99 Ru I 13982 — 38587
4064.10 Ru I 9492 — 34091
4064.46 Ru I 8575 — 33172

4067.61 Ru I 16191 40768
4068.37 Ru I 14700 - 39273
4071.40 Ru I 13646 — 38200
4073.00 Ru I 9184 — 33729
4076.73 Ru I 9058 — 33580

4080.60 Ru I 6545 31044
4082.79 Ru I 11753 - 36239
4085.43 Ru I 16713 — 41 183
4091.06 Ru I 17046 — 41483
4097.03 Ru I 8771 — 33172

4097.79 Ru I 9184 33580
4100.37 Ru I 2092 - 26473
4101.74 Ru I 9058 — 33431
4102.28 Ru I 7483 — 31853
4107.84 Ru I 14700 — 39037

4109.65 Ru I 9120 33447
4112.74 Ru I 8084 32392
4113.38 Ru I 16713 41017
4114.13 Ru I 8044 32343
4118.50 Ru I 1191 25464

gf Log gf

IQS/sec

0.28 0.066 -1.18

1.6 0.39 -0.41

0.24 0.056 -1.25

2.4 0.57 -0.25

0.73 0.17 -0.76

0.19 0.046 -1.34

1.0 0.24 -0.62

0.096 0.023 -1.64

0.45 0.1

1

-0.96

0.31 0.074 -1.13

0.96 0.23 -0.64

1.1 0.26 -0.58

0.19 0.046 -1.33

1.0 0.24 -0.61

4.5 1.1 0.04

0.22 0.053 -1.27

0.14 0.035 -1.46

0.085 0.021 -1.68

0.15 0.036 -1.44

4.9 1.2 0.08

4.8 1.2 0.07

5.4 1.3 0.12

1.2 0.28 -0.55

4.2 1.0 0.02

0.56 0.14 -0.86

2.1 0.52 -0.28

3.9 0.96 -0.02

1.5 0.38 -0.42

0.39 0.097 -1.01

1.0 0.25 -0.59

4.6 1.2 0.06

12. 2.9 0.47

1.8 0.44 -0.36

0.64 0.16 -0.80

3.1 0.76 -0.12

9.2 2.3 0.36

0.51 0.13 -0.90

8.2 2.0 0.31

3.2 0.80 -0.10

0.30 0.077 -1.11

2.9 0.73 -0.14

0.032 0.0081 -2.09

1.1 0.27 -0.58

0.15 0.037 -1.43

1.9 0.49 -0.31

0.083 0.021 -1.68

4.2 1.1 0.03

4.2 1.1 0.03

0.073 0.018 -1.73

0.021 0.0053 -2.27
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Wavelength Spectrum Energy Levels
A K

gA gf

108/sec

Log gf

4120.99 Ru I 8084 32343 0.36 0.093 -1.03
4123.06 Ru I 9184 — 33431 0.50 0.13 -0.90
41 23 81 Rn I 16191I. \j I. y X 40431 1 4 —0 44
41 27 44 Rii I 2092 761 1

1

0 049 0 012 —1 QO
AMI 87 Rn I 1 39821 Jf y ij Am 18200 1 4 0 l^i —0 45

4137.23 Ru I 8044 — 32208 0.21 0.054 -1.27
4144.16 Ru I 8084 — 32208 4.2 1.1 0.04
4145 74 Rn I1 \ Ll 1 9058 11 1 72 1 9I »y 0 48 —0 12

41 46 77 Rn Ii \ Ll 1 9620 11779 0 87V/. o, / 0 22\J. Z,Z. —0 f^5

4148 38 Rn I 9073y\j 1 J 11 1 72 0 25 \j.\J\j'-r
— 1 20

4150.30 Ru I 9492 — 33580 0.17 0.045 -1.35
4159.17 Ru I 16240 — 40277 0.69 0.18 -0.75
4161 66 Rn I 1 1646 17f^68 1 1 0 14 —0 4(\

41 66 88*T 1 Uv). oo Rn 1r\ Ll 1 ^i545 D\jJ J 1 0 1 5 0 018 — 1 42
41 67 51 Rn I1 \ Ll 1 91 84 2 5 0 ^^5 —0 1 9

4170.05 Ru I 13646 — 37620 1.1 0.28 -0.55
4175.43 Ru I 20056 — 43999 3.3 0.86 -0.06
41 87 Af\ Rn II\ LI 1 1 7n4f» 40Q4Q 2 8 0 71 —0 14

41 87 64 Rn 1r\ Ll 1 7481 11185 0 1 1 0 010 — 1 51

41 89 46 Rn I 7481 1 1 14^^ 0 015 — 1 81

4196.87 Ru I 13982 — 37802 1.6 0.43 -0.37

4197.58 Ru I 8575 — 32392 1.3 0.33 -0.48
41 98 88 Rn I1\ Ll 1 8044 31853 1 11.1 0 28 —0 55

41 99 90 Rn I1 \ Ll I 6545 30348 9 9y . y 2 6 0 42
4206 02 Rn I1 \ Ll I 8084 31853 3 0 0 80 -0 10

4207.64 Ru I 14828 - 38587 2.5 0.65 -0.19

4212.06 Ru I 6545 — 30280 6.9 1.8 0.27
A2]d 44 Rn T1\ Ll I 1 3646 37167 7 2 1 9i »

y

0 28
4217 27 Rn 1 6545 10250 1 2 0 3

1

-0 51

4220 68 Rn I 1 3982 17668 3 8J . 0 1 01 .\j 0 01W. W 1

4225.09 Ru I 20242 — 43903 6.5 1.7 0.24

4226.66 Ru I , 15054 — 38706 1.0 0.28 -0.55
4279 11 Rn Trs. u. 1 1 19821 J yO^ i7^>2n 1 91 . y 0 50 —0 10

Rn 1 OJ 1 J 12208 0 12 —0 49
Rn IrvU. 1 8771o / / 1 121Q2 0 095 — 1 02

4236.67 Ru I 14700 — 38297 1.3 0.36 -0.44

4241.05 Ru I 8771 — 32343 1.7 0.47 -0.33
4241 06 Rn Ir\ LL 1 7481 1 1 044 1

2

1 . ^ 0 33 -0 48
4244 81 Rn Ir\ Ll 1 9620 11 1 72 0 12 0 085 —1 07
4246 33 Rn I1 \ Ll 1 14700IT" / \J\J 38243 2 2 0 61 -0 22

4246.73 Ru I 20056 - 43597 20. 5.5 0.74

4248.14 Ru I 15054 — 38587 0.51 0.14 -0.86
42 58 99 Rn IrvLi 1 1 1646 171 1 9 2 7Zo • / 0 74 -0 1 3

4260 00'~T^\J\J . \J\J Rn IrvLi 1 1 0624 14091 0 29 0 078 -1 1 11 • 1 1

4263 40 Rn Ii\ Ll 1 1 0624 14072J '~T\J 1 0 12 0 033 —1 48

Rn Ir\Li 1 1 O^SS1 \JVJJ J 14091 0 29 0 079 -1 101 . 1

4277.26 Ru I 14827 38200 0.39 0.11 -0.97

4278.69 Ru I 13982 37347 0.36 0.099 -1.00

4281.93 Ru I 15550 38898 0.64 0.18 -0.75

4282.22 Ru I 6545 29891 0.088 0.024 -1.61
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Loggf

4284.33 Ru I 9058
4287.05 Ru I 13646 36965
4293.28 Ru I 9058 32343
4294.79 Ru I 8575 31853
4295.93 Ru I 9121 32392

4297.71 Ru I 8084 31346
4307.60 Ru I 9183 32392
4309.21 Ru I 26036 49235
4314.30 Ru I 25214 48386
4316.64 Ru I 9184 32343

4318.43 Ru I 9058 32208
4319.87 Ru I 8044 31186
4320.58 Ru I 17097 — 40235
4321.30 Ru I 9073 32208
4322.96 Ru I 25201 48327

4325.05 Ru I 13646 36760
4326.82 Ru I 10624 33729
4327.43 Ru I 8084 31186
4331.16 Ru I 8771 — 31853
4332.50 Ru I 23453 46528

4336.42 Ru I 7483 30537
4337.27 Ru I 6545 29595
4338.68 Ru I 20934 43976
4340.34 Ru I 16240 39273
4341.04 Ru I 16713 39742

Ru I 9184 32208
4346.48 Ru I 8044 31044
4349.70 Ru I 13982 36965
4354.13 Ru I 8084 31044
4354.80 Ru I 10624 33580

4361.21 Ru I 6545 29468
Ru I 8084 30959

4371.20 Ru I 17046 39917
4372.21 Ru I 7483 30348
4381.27 Ru I 16191 39009

4383.36 Ru I 10624 33431
4385.39 Ru I 7483 30280
4385.65 Ru I 9058 31853
4386.27 Ru I 14827 37620
4388.99 Ru I 22419 45197

4390.44 Ru I 8575 31346
4391.03 Ru I 7483 30250
4394.96 Ru I 15550 38297
4397.80 Ru I 9121 31853
4399.59 Ru I 9620 32343

4404.82 Ru I 17046 39742
4410.03 Ru I 9184 31853
4420.84 Ru I 8771 31385
4421.46 Ru I 8575 31186
4424.78 Ru I 11786 34380

1 o
1.8 0.49 -0.3

1

1.6 0.44 -0.36

0.51 0.14 -0.85

0.53 0.15 -0.83

1.3 0.36 -0.45

6.5 1.8 0.26

2.2 0.61 -0.22

9.2 2.6 0.41

22. 6.2 0.79

0.18 0.050 -1.30

0.83 0.23 -0.63

0.92 0.26 -0.59

0.83 0.23 -0.64

0.074 0.021 -1.69

6.6 1.8 0.26

1.4 0.40 -0.40

0.60 0.17 -0.77

0.18 0.052 -1.29

0.20 0.056 -1.25

5.0 1.4 0.15

0. 1

1

0.030 —1.52

0.19 0.053 -1.27

2.0 0.58 -0.24

0.72 0.20 -0.69

0.72 0.20 -0.69

1.2 0.35 -0.46
0.18 0.050 -1.30
3.0 0.86 -0.07

1.2 0.33 -0.48

0.47 0.13 -0.87

0.91 0.26 -0.58

0.052 0.015 -1.82

1.3 0.38 -0.43

3.2 0.93 -0.03

0.51 0.15 -0.84

0.32
f\ C\C\ 1
0.091

1 /\ A-1.04
1.2 0.33 -0.48

2.7 0.78 -0.11

1.0 0.30 -0.53

2.4 0.70 -0.15

3.1 0.90 -0.04
0.11 0.033 -1.48

0.42 0.12 -0.92

0.36 0.10 -0.98

0.091 0.026 -1.58

0.63 0.18 -0.74
3.4 0.99 -0.00
0.12 0.035 -1.46
0.28 0.083 -1.08

0.16 0.048 -1.32
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Wavelength Spectrum Energy Levels &A gf Loggf
A K IQS/sec

4428.46 Ru I 8771 - 31346 U.59 0. 17 -0.76
4439.76 Ru I 10655 - 33172 1 A

1 .4 U.41 —0.39
4444.51 Ru I 8044 - 30537 U. 1 3 0.037 —1.43
4449.34 Ru I 8575 - 31044 0.73 0.22 -0.67
4460.04 Ru I 8771 - 31 186 1.9 0.57 -0.25

4467.26 Ru I — AibiX O.yb A O Au.zy —0.54
4473.93 Ru I 6545 - 28891 U. I /

A A? 1U.Uj 1
1 oo—i.zy

4479.41 Ru I 13646 - 35964 A 1 O A AC CU.U55 —1.26
4480.45 Ru I 15054 - 37367 1.5 0.46 -0.34
4482.03 Ru I 1 1786 - 34091 0.13 0.039 -1.41

4488.39 Ru I 8771 - 31044 OA J
f\ C\A AU.U44 —1.35

4490.24 Ru I 8084 - 30348 U.U / J
A AO 1U.UZ J

1 A—1.64
4491.68 Ru I 13982 - 36239 U.iz A AA^u.uy6 —1.02
4498.14 Ru I 9121 - 31346 0.64 0.19 -0.71

4510.10 Ru I 8084 - 30250 0.16 0.049 -1.31

451 1.20 Ru I 13646 - 35807 U.JO A 1 '7
U. 1 / —U. lb

4516.89 Ru I 1 1447 - 33580 U. / j
A O TU.Zj f\ n A—U.64

4517.82 Ru I 9058 - 31186 U.JO A 1
U. IZ ^\ Al—u.yj

4520.95 Ru I 9073 - 31186 0.19 0.059 -1.23

4530.85 Ru I 15054 - 371 19 0.62 0.19 -0.72

4543.69 Ru I 9184 - 31 186 U.U4o A A 1 CU.Ul J — l.OJ

4547.33 Ru I 7483 - 29468 U. 1 y u.Ujy —1 .Zj

4547.85 Ru I 13982 - 35964 U. /4 U.Zj —U.o4
4549.43 Ru I 8044 - 30018 0.035 0.011 -1.97

4549.96 Ru I 23393 - 45365 4.2 1.3 0.12

4552.1

1

Ru I 8575 - 30537 f\ r\c AU.Uo4 A AOAU.UZU 1 TA— 1. /U

4554.51 Ru I 6545 - 28495 A Z4.5 1 A
1 .4

A 1 C
U. 1 J

4559.98 Ru I 9121 - 31044 A 1 Q
U. 1 y A ACQU.Ujo 1 O/l—1.Z4

4562.60 Ru I 15054 - 36965 0.20 0.062 -1.21

4564.69 Ru I 9058 - 30959 0.064 0.020 -1.70

4580.07 Ru I 1 1753 - 33580 A TI A AT)U.U/Z —1.14

4584.44 Ru I 8084 - 29891 z.z A /COU.oo A 1 "7—U. 1 /

4587.10 Ru I 11786 - 33580 A 1 C
U. 1

5

A A/1 OU.U4o 1 1

0

—1 .iZ

4591.10 Ru I 9184 - 30959 0.18 0.058 -1.24

4592.52 Ru I 10624 - 32392 0.38 0.12 -0.92

4596.71 Ru I 23453 - 45022 < 0J.O 1 c1.0 U.Z /

4599.08 Ru I 10655 - 32392 A OU.oz A OAU.Zo A CQ—U.JO

4601.76 Ru I 11447 - 33172 A 1 "7

U. 1 /
A AC /IU.Uj4 1 OA—

1 .Zo

4605.66 Ru I 15054 - 36760 0.33 0.11 -0.98

4612.32 Ru I 8575 - 30250 0.030 0.0096 -2.02

4635.69 Ru I 9620 - 31 186 A OU.Zo A ACQu.uoy 1—1 .Uj

4645.09 Ru I 20056 - 41578 O.J T AZ.U AllU.J 1

4647.61 Ru I 8084 - 29595 A n a
U. /O U.Zj A A 1U.D 1

4654.32 Ru I 9058 - 30537 0.40 0.13 -0.89

4669.14 Ru I 14827 - 36239 0.17 0.054 -1.27

4669.98 Ru I 7483 - 28891 A A/;oU.UoZ A AO AU.UZU — 1 AQ

4674.65 Ru I 1 1786 - 33172 AU.Zo A AO 1u.uy 1
— I (\A

1 .U4

4681.79 Ru I 9184 - 30537 A y1 AU.4U AllU. 1

J

^J.OO

4684.02 Ru I 8084 - 29427 A 1 Q U.U04

4690.11 Ru I 8575 - 29891 0.33 0.11 -0.96
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Wavelength Spectrum Energy Levels

A K

4709.48 Ru I 9121 30348
4720.92 Ru I 16191 — 37367
/mi IT473 l.Ji Ru I

A 1 1y izi 'J AO C A30250
4733.52 Ru I

onn 1877

1

1 AO A 1

4743.02 Ru I 225 19 43597

4756.23 Ru I 8575 29595
4757.84 Ru I 7483 — 28495

Ru I 27507 A Ct A C\/\48490
4769.30 Ru I 6545 27507
4773.15 Ru I 1 1447 32392

4774.00 Ru I 20242 41183
4784.27 Ru I 11447 — 32343
An a A TO Ru I

o c n c8575 29427
4795.57 Ru I

0/\A A8044 o o A 128891
4 /yo.44 Ru I 9058 zy8y2

4804.88 Ru I 8084 28891
4815.52 Ru I 11447 — 32208
AO t ^ 1 A4o 1 /.i4 Ru I

1 CA C /I "5 c onn
y1 O 1 O A 1 Ru I 263 13 A a c\n

/I o 1 rt 'in403". / / Ru I 877

1

c\ A'^n29427

4844.56 Ru I 9058 29694
4854.56 Ru I 26313 — 46906
4861.87 Ru I 10624 3 1 186
4869. 15 Ru I

n A o7483 28015
A Of\C TO4895.32 Ru I

OA A A8044 O o >i y Z"28466

4895.60 Ru I 10624 _ 31044
4899.25 Ru I 11447 - 31853
4903.05 Ru I 10655 t f\ A A31044
4905.02 Ru I

Of\0 A8084 28466
4907.89 Ru I

Arv c o9058 29427

4921.07 Ru I 8575 28891
4938.43 Ru I 9184 - 29427
4955.26 Ru I 26816 A y AA 146991
4959.86 Ru I 26816 /< yAT^46972
AC\iLO C\C\4968.90 Ru I 8771 ^ O O A 128891

4974.12 Ru I 22162 42261
4976.20 Ru I 26816. - 46906
A C\OC\ 1 c Ru I 9620 29694
4983.45 Ru I

AA C O9058 A ^ 1 A291 19
4987.26 Ru I 9073 291 19

4992.74 Ru I 7483 27507
5011.23 Ru I 9620 — 29570
5014.95 Ru I 9184 291 19

5026. 18 Ru I 8575 28466
5028. 16 Ru I

1 Ay c c10655 30537

5040.35 Ru I 20934 40768
5040.74 Ru I 9058 28891
5047.31 Ru I 9620 29427
5057.33 Ru I 6545 26313
5062.64 Ru I 13982 33729

gA gf Loggf
108/sec

1 Q A (^1 n TA—U.ZU
A AQ^ 1 (V)

1 .UZ
f\ 1 Q '

U. 1 7 A A*;') 111
1 .Z i

0.14 0.047 -1.33

2.0 0.68 -0.17

n nil A AT/;U.UZo 1— 1 .58

U.4U A 1 1U. 1 J —U.o /

4.5 1 5 A 1 CU. 1 o

0.057 0.020 -1.71

0.051 0.018 -1.76

I .u A "J <U.J J (\ AC.—U.4o
nilU. 1

1

A A1Q 1/11— 1.41

U.U3 /
A A1 1U.Ul J 1 OQ—1.07

0.032 0.011 -1.96

0.057 0.020 -1.71

U.Uj J A A 1 QU.Ul y 1 TX

u.ou A 0 1U.Z 1
(\ /TO

U. 1 z A A/ITU.U4Z 1 1

C

I.JO

7.1 2.5 0.40
0.020 0.0070 -2.15

U. 14 A A/1CU.U4o 1 n
1 .jZ

1 ^J.J 1 T
1 .Z A 1 AU. 1

U

n 1 /IU. 1

4

A A^ 1U.Uj 1
1 TO
1 .Ly

0.39 0.14 -0.86
0.058 0.021 -1.68

U.Z4 A Afi^U.Uoo —l.uo
n 1 ^U. 1

5

A (\<AU.U54
U. /Z A T/;u.zo —u.5y
0.029 0.010 -1.98
0.11 0.041 -1.38

u.zz A AfiAU.UoU 1 1 A
1 . 1 u

U. 1 o A AA^U.UO 3 1 1 fi
1 . 1 o

A 14. /
A AOU.oo

6.4 2.4 0.37
0.13 0.049 -1.31

1 .Z (\ A<U.4j —U.J J
1 1 A 14. /

A ATU.O /

U. 1 /
A A^TU.UOZ 1 T 1— 1 .Z 1

0.047 0.018 -1.75
0.047 0.018 -1.75

U.Udo A AT ^U.UZj 1 AA
1 .oU

u. 1 o A AA 1U.UO 1
1 T 1— l.Z 1

U.Uo J A A1 1U.Uj 1
1 ^A— 1 .5U

0.069 0.026 -1.58
0.089 0.034 -1.47

n fin A lAU.3U —U.5Z
U.UZo A A 1 1U.U 1 1 —

1 .y /

n n/;<

.

U.Uoj A ATU.UZ5 1 AA—
1 .oU

A 1 8U. 1 o A AT 1U.U/ 1
1 1 ?—1.15

0.071 0.027 -1.57
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Wavelength Spectrum Energy Levels

A K

5072.97 Ru I 9184 — 28891
jU /o.jz. KU I I UOJ J mi A QJKJJHO

5093.83 Ru I 9492 — 29119
5107.07 Ru I 12817 — 32392
5123.73 Ru I 1 1447 - 30959

5127.26 Ru I 9620 — 29119
< 1 "2"J CO r\U 1

"1^17?JJl/Z.

5136.55 Ru I 8044 — 27507
5142.76 Ru I 8575 — 28015
5147.24 Ru I 8084 — 27507

5151.07 Ru I 9058 — 28466
Rn I 1 1 78^i T. 1 1 8^^J 1 1 OD

5155.14 Ru I 9073 — 28466
5160.00 Ru I 9121 — 28495
5171.03 Ru I 7483 — 26816

5195.02 Ru I 8771 — 28015
< 1 QQ 87 KU 1 Zy I OU
5202.12 Ru I 20056 — 39273
5213.43 Ru I 28495 - 47671
5223.55 Ru I 12207 - 31346

5242.38 Ru I 10624 — 29694
J Z.J l.O 1

Rn II\U 1 1 zo 1 /
1 1 8S^J 1 O J J

5257.07 Ru I 30537 — 49554
5266.47 Ru I 20934 — 39917
5266.83 Ru I 20056 — 39037

5280.82 Ru I 8575 — 27507
Rn It\U 1 OJHJ

5291.16 Ru I 9121 — 28015
5304.86 Ru I 9620 — 28466
5309.27 Ru I 7483 — 26313

5315.33 Ru I 20934 — 39742
Rn TKU I jLiyL

5335.93 Ru I 8771 — 215^1
5377.84 Ru I 28495 - 47085
5385.88 Ru I 13646 - 32208

5401.39 Ru I 13699 — 32208
J't 1 o.oD Rn IKU 1

Q0S8 77^07

5427.59 Ru I 28572 — 46991
5452.71 Ru I 28572 — 46906
5454.82 Ru I 31186 — 49513

5456.13 Ru I 9184 — 27507
</17^ 1 8J t / J . 1 o Rn IKU 1

5479.40 Ru I 31346 — 49591
5480.30 Ru I 30280 — 48522
5484.32 Ru I 8084 — 26313

5484.64 Ru I 12817 — 31044
5496.69 Ru I 20056 38243
5501.02 Ru I 30348 48522
5510.71 Ru I 12207 30348
5512.37 Ru I 30250 48386

gA gf Loggf
10®/sec

0.079 0.030 -1.52

0.15 0.059 -1.23

0.18 0.071 -1.15

0.18 0.072 -1.15

0.037 0.014 1 OA-1.84

0.049 0.019 -1.72

0.19 0.076 -1.12

0.31 0.12 -0.91

0.12 0.046 -1.34

0. 15 0.059 —1.23

0.081 0.032 -1.49

0.088 0.035 -1.46

0.39 0.15 -0.81

0.041 0.016 -1.79

0.45 0. 18 —0.75

0.13 0.051 -1.29

16. 6.5 0.81

0.76 0.31 -0.51

8.0 3.2 0.51

0.12 0.048 -1.32

0.044 0.018 -1.74

0.11 0.045 -1.35

10. 4.2 0.63

0.79 0.33 -0.48

0.62 0.26 —0.59

0.024 0.0100 -2.00

0.045 0.019 -1.73

0.028 0.012 -1.94

0.063 0.027 -1.58

0. 11
f\ f\ AO0.048 —1.32

0.25 0.11 -0.97

0.096 0.041 -1.39

0.064 0.027 -1.56
10. 4.4 0.65

0.15 0.066 1 1 O—1.18

0.092 0.040 -1.40

0.024 0.011 -1.97

8.1 3.6 0.55

2.0 0.88 -0.05

21.
C\ A.
9.4 {j.y/

0.057 0.026 -1.59

3.6 1.6 0.21

14. 6.4 0.81

5.8 2.6 0.42

0.035 0.016 —1.80

0.031 0.014 -1.85

0.34 0.16 -0.81

2.9 1.3 0.12

0.18 0.084 -1.07

4.2 1.9 0.29
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Wavelength Spectrum Energy Levels

A K

5517.86 Ru I 15054 - 33172
5521.78 Ru I 31186 49291
5530 99 Ru I 20934 39009
5540 66 Ru I 12207 30250
5556.52 Ru I 8044 26036

5559.75 Ru I 7483 — 25465
5569.03 Ru I 8084 26036
5603 14 Ru I 10624 28466
5606 73 Ru I 29160 46991
5629 79 Rii I 22519 40277

5636.24 Ru I 8575 - 26313
5641.66 Ru I 12817 30537
5649 56 Ru I 9121 26816
5653 30 Ru I 12207 29891
5665 20 Ru I 13699 31346

5679.63 Ru I 22293 - 39894
5699.05 Ru I 8771 26313
5724.82 Ru I 12817 30280
5725.73 Ru I 8575 26036
5745.99 Ru I 13646 31044

5747.47 Ru I 21643 — 39037
5752.02 Ru I 8084 — 25465
5756 83 Ru I 1 1753 291 19

5161.92 Ru I 1 1786 291 19

5804 39 Rh I 23393^ J J y J 40616

5814.98 Ru I 9121 - 26313
5828.06 Ru I 15054 — 32208
58^^ 7 1 Rii 1 30^48 47487H" / *-rO /

591 9 34^ y 1 y • Ru I 8575 25465
5921 45 Rn T \ 0624 27507

5926.87 Ru I 16713 - 33580
5932.38 Ru I 9184 26036
5936.65 Ru I 30348 47188
5951.15 Ru I 15054 31853
5973 38 Ru I 30348 47085

5914A1 Ru I 20934 — 37668
5988.67 Ru I 8771 25465
5993 65 Rn I 1 1786 28466
61 16 77 Ru I1 \ Ll 1 9121 25465
6199.42 Ru 11 \ Ll 1 17046 33 172

6225.20 Ru I 11447 - 27507
6284.49 Ru I 22293 — 38200
6295 22 Ru I 23393 39273
6330 62 Ru I 25465 41 256
6336 12 Ru I1 \ Li 1 22519 38297J Kj y 1

6363 41 Rn T 441 76

6376.45 Ru I 12817 28495
6390.23 Ru I 23393 39037
6417.57 Ru I 34773 50351
6444.84 Ru I 27507 43019

gf Loggf
108/sec

0.025 0.01

1

-1 95X t y ^

3 1-J • 1 1.4 0.15

0.19 0.088 -1.05

0.033 0.015 -1.82

0.0050 0.0023 -2.64

0 033 0 015 -1.82
0 0044 0 0021 -2 69
0 018 0 0083 -2 08
2.1 0.98 -0.01

0.25 0.12 -0.93

0.13 0.064 -1.20

0.016 0.0076 -2.12
0 003 5 0 001

7

-2 78
0.0083 0.0040 -2.40

0.020 0.0097 -2.01

0.34 0.16 -€.79

0.086 0.042 -1.38

0.019 0.0093 -2.03

0.0057 0.0028 -2.55

0.028 0.014 -1.86

0 27 0 13 -0 88
0 0039 0 001

9

—2 71/ 1

0 01

1

V-V 1 1 0 0054\J • \J\J^ T -2.27

0.011 0.0055 -2^26
0.42 0.21 -0.67

0 03

1

0 016 -1.80
0 020 0 010 -2 00L. . \J\J

2.9 1 51 • 0 17W- 1 /

o!o2o 0.011 -1.98

0.053 0.028 -1.55

0 079 0 042 -1 38
0 012 0 0062 -2.21

1.4 0.73 -0 13V/- X ^

o!oi8 0!0097 -2.01

3.6 1.9 0.29

0.095 0.051 -1.29
0 0061 0 0033xJ . \J\J^ _J -2 49
0.030 0.016 -1.80

0.0072 0.0041 -2.39

0.092 0.053 -1.27

0 019 0 01

1

\J*\J X X -1 96I . y\j

0 14v. 1 ^ 0 080 -\ 10X ' X\J

0 37 0.22 -0 66
0.46 0^28 -0.56
0.14 0.084 -1.07

0 74 0 45 -0 35
0 0089\j . \J\J vj y 0 0054\J • \J\J^" -2 27
0 30 0 18V/. 1 o -0 74
2 9 1 81 • LJ 0 25

1.5 0.96 -0.02

349



Wavelength Spectrum Energy Levels gA gf Logg]
A IV lO^/sec

6496 44\.f^ y \j • 1 1 Rn T1\ U. 1 27507 47895 0.45 0.29 -0.54
6560 45 Rn T 23005 38743 0.061 0.040 -1.40
6593.74 Ru I 17046 — 32208 0.011 0.0073 -2.14
6618.20 Ru I 16240 — 31346 0.021 0.014 -1.87
6663 14 Rn I 7801 S 4'^01 9 1.6 1.1 0.03

6690 00 Rn I 263 1 3 41 7 S6 2.4 1.6 0.21
6707 52 Rn I 23393 38797jy o^y f 0.21 0.14 -0.84
6718.30 Ru I 28015 — 42895 1.1 0.74 -0.13
6730.45 Ru I 16191 — 31044 0.038 0.026 -1.58
6756 54 Rn I1\ Li. 1 32392^ J y £m 471 88 1.8 1.3 0.10

6766 95\J / \J\J • y ~J Rn I1 \ LI 1 291 1

9

^ y V V y 43892 2.1 1.4 0.15
Ru I 1 7097 3 1 853 0.10 0.072 -1.14

6787.23 Ru I 15550 - 30280 0.027 0.019 -1.73
6813.51 Ru I 22293 — 36965 0.12 0.082 -1.08
6823 88 Rn I 296946m yyj y^ AA2AA 1.7 1.2 0.06

6824 1 7 Rn T 28466 43 1 1 6 1.7 1.2 0.07
6831 52 Rn I 2 5643 40777 0.26 0.18 -0.73
6911.48 Ru I

— 43892 3.2 2.3 0.36
6923.23 Ru I 26816 — 41256 6.0 4.3 0.64
6982 01 Rn I 27507 41 875 1.8 1.3 0.12

7027 98/ VJZ. 1 ,y\j Rn I 78891^ O O -7 1 4^ 1 1 6 2.6 1.9 0.28
7086 06 Rn I 1 uz-Hv 0.024 0.018 -1.75
7087.35 Ru I 12207 — 26313 0.01

1

0.0080 -2.10
7141.72 Ru I 17046 — 31044 0.012 0.0089 -2.05
721 9 26 Rn I 75603 3945

1

0.22 0.17 -0.76

Rn I 2801 5 41 825 2.5 1.9 0.29
7322 56 Rn T 1 6240 29891^ y \j y I 0.019 0.016 -1.81

7393.93 Ru I 29595 — 43116 1.6 1.3 0.13
7468.91 Ru I 30959 — AA3AA 2.6 2.2 0.34
7485 79 Rn I 30537 43892 3.4 2.9 0.46

7499 75/ y y * 1 ^ Rn I 28495 41 825 5.1 4.3 0.64
1521 07 Rn I y 1 38200 0.19 0.16 -0.80
7559.61 Ru I 29891 — 43116 2.8 2.4 0.38
7612.94 Ru I 31044 — 44176 0.76 0.66 -0.18
7621 50 Rn Ifx U. 1 3 1 8S3 44970 3.2 2.8 0.44

7722 87 Rn I 1 5550 78495 0.031 0.027 -1.56
7779 Ql Rn rrv u 1 D\jy J y 4'^897J o yz. 0.71 0.64 -0.20
7791.86 Ru I 31346 — 44176 3.2 2.9 0.47
7806.82 Ru I 37367 — 50173 2.8 2.6 0.41

/ O 1 J) .HJJ Rn T 7n9'l4 jj/ L^y 0.020 0.019 -1.73

7829 8

1

Rn !1 \ U. 1 30250 4301 9 0.47 0.43 -0.37
7833 39 Rn I 37708 44970 0.98 0.90 -0.05

7841.90 Ru I 36543 — A'^l^X 3.4 3.1 0.49
7847.80 Ru I 30280 — 43019 3.3 3.0 0.48
7881 49 Rn Irv u. 1 78S77 41 756 5.2 4.8 0.68

7890 37 Rn Ir\u. 1 30348 4301 9 1.7 1.6 0.20
7924 43 Rn I 30780 47896*-rZ,0 y\j 1.6 1.6 0.19

Rn I J Z.J yjL 0.99 0.94 -0.03

7967.84 Ru I 30348 42895 0.92 0.88 -0.06
8112.47 Ru I 31853 AAlie 1.3 1.3 0.12
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Wavelength Spectrum Energy Levels

A K

8264.96 Ru I 29161 - 41256
8348.98 Ru I 31044 - 43019
8352.94 Ru I 32208 - 44176
8435.77 Ru I 3 1044 - 42895
8473.64 Ru I 33172 - 44970

8483.56 Ru I 32392 - 44176
8710.84 Ru I 30348 - 41825
8724.98 Ru I 20934 - 32392
8777.36 Ru I 33580 - 44970

gA gf Log gf

108/sec

1.2 1.2 0.09

1.2 1.3 0.10
0.97 1.0 0.01

0.39 0.42 -0.38

2.1 2.3 0.36

1.7 1.8 0.26

1.9 2.1 0.33

0.083 0.095 -1.02

1.8 2.1 0.32
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Wavelength Spectrum Energy Levels

A K

2334.96 Ru II 10151 — 52964
T T
11 1 U 1 .3 1 jzozu

2357.91 Ru II 9152 — 51549
2375.63 Ru II 11604 — 53685
2396.71 Ru II 9152 — 50863

2402.72 Ru II 9152 — 50758
ZfU / . y Z. r\U 11 I 1 'XC\AI I jyJH JZOZU
2414.82 Ru II 10151 — 51549
2455.53 Ru II 10151 — 50863

Ru II 10852 — 51549

2456.57 Ru II 10151 — 50845
•7/178 Q1 KU II 1 na <7

I UojZ ^ 1 1 7QJ I 1 / 7

2481.11 Ru II 29019 — 6931 1

2493.69 Ru II 26109 - 66199
2494.48 Ru II 11304 - 51380'

2495.69 Ru II 27545 — 67602
74QR A7 I\U 11 1 1 mA

1 1 jyJH ^ 1 1 7J 1 J 1 /

2498.57 Ru II 10852 — 50863
2507.01 Ru II 11304 — 51 179
2513.32 Ru II 11604 — 51380

2517.32 Ru II 11604 — 51317
Z J J J . J 7 rvU 11 ZD-' 1 1 DO J J o

2543.25 Ru II 25952 — 65260
2656.25 Ru II 25952 — 63588
2661.17 Ru II 25952 — 63518

2661.61 Ru II 9152 — 46711
ZOO / .'fVJ RnI\U 11 7A 1 HQZO 1 Vy /^"X <;88Dj Joo
2678.76 Ru II 9152 — 46471
2687.50 Ru II 26109 - 63308
2692.06 Ru II 10151 — 47285

2712.41 Ru II 10852 — 47708
777 '\ Al RnKU T T

11 1 1 "ICiA

2734.35 Ru II 10151 — 46711
2747.97 Ru II 11604 — 47984
2752.45 Ru II 10151 — 46471

1151.11 Ru II 19379 — 55695
Z / OJ.^H Rn 70^ 1 SZUJ 1 J JOOO J

2768.93 Ru II 11604 — 47708
2778.38 Ru II 11304 - 47285
2787.83 Ru II 10852 — 46711

2806.74 Ru II 21646 — 57263
7 8/11 ^8Zo'+ 1 .Do RnKU II ZUj 1 J J J07J
2882.12 Ru II 19379 — 54065
2927.54 Ru II 20515 — 54663
2945.67 Ru II 19379 — 53317

2963.40 Ru II 21246 — 54981
2965.55 Ru II 20515 54225
2976.59 Ru II 19379 52964
2977.23 Ru II 21646 55224
2979.96 Ru II 21246 54794

gf Loggf
lu /sec

27. 2.2 0.34
46. 3.8 0.58

38. 3.2 0.51

30. 2.5 0.40
7Z.D (\ A 1U.41

247. 21. 1.33

67. 5.8 0.77

23. 2.0 0.29

103. 9.3 6.97
Q7y L. 8 1O.J n Q7

205. 19. 1.11
164. 15. 1.18

54. 5.0 0.70

119. 11. 1.04
78Zo. 7Z.O n /i7U.4Z

158. 15. 1.17

84. 7.9 0.90

78. 7.3 0.87

154. 15. 1.16

Oo. O.J n 8

1

U.o 1

68. 6.5 0.81

277. 27. 1.43

118. 11. 1.06

50. 5.3 0.72
A 14 I

.

A A n A/iU.04

85. 9.0 0.95

58. 6.2 0.79

167. 18. 1.25

50. 5.4 0.73
QQyy. 1

1

1 1

.

67. 7.4 0.87

49. 5.5 0.74

82. 9.2 0.96

13. 1.5 0.17
1 a
I o. 7 1Z. 1

n 17

85. 9.6 0.98

46. 5.3 0.73

31. 3.6 0.56

31. 3.6 0.56
1 <D.J n <AU.J4

49. 5.8 0.77

44. 5.3 0.72

56. 7.0 0.85

41. 5.2 0.72
1 7 <
I / J. 7

1

Z J. 1 iA
1 .jO

21. 2.8 0.45

177. 23. 1.37

127. 17. 1.23

55. 7.3 0.86

84. 11. 1.05
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Wavelength Spectrum Energy Levels

A K

2991.62 Ru II 21246 - 54663
3177.05 Ru II 19379 - 50845

gA gf Loggf
108/sec

42. 5.6 0.75

40. 6.0 0.78
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Wavelength Spectrum Energy Levels

A K

2029.49 Sb I 16396 _ 65653
2039.77 Sb I 9854 _ 58863
2049.57 Sb I 8512 - 57287
2068.33 Sb I 0 48332
2098.41 Sb I 8512 56152

2118.48 Sb I 18464 65653
2127.39 Sb I 0 46991
2139.69 Sb I 8512 55233
2144.86 Sb I 8512 55121
2175.81 Sb I 0 45945

Sb I 9854 55728
2201.32 Sb I 16396 61809
2208.45 Sb I 9854 — 55121
2220.73 Sb I 8512 53528
2224.93 Sb I 8512 53443

Sb I 16396 60581
2288.98 Sb I 9854 53528
2293.44 Sb I 9854 - 53443
2306.46 Sb I 16396 59738
231 1.47 Sb I 0 43249

2360.50 Sb I 16396 58747
2373.67 Sb I 18464 60581
2383.64 Sb I 18464 - 60404

Sb I 18464 59738
Sb I 16396 57597

2445.51 Sb I 8512 49391
2474.57 Sb I 18464 58863
2478.32 Sb I 16396 - 56733
2480.44 Sb I 16396 56699
2510.54 Sb I 8512 48332

2528.52 Sb I 9854 49391
2554.64 Sb I 18464 57597
2574.06 Sb I 16396 — 55233
2598.05 Sb I 8512 46991

Sb I 18464 56733

2652.60 Sb I 18464 56152
2670.64 Sb I 8512 45945
2682.76 Sb I 18464 — 55728
2692.25 Sb I 16396 53528
2718.90 Sb I 18464 55233

2727.23 Sb I 18464 55121
2769.95 Sb I 9854 45945
2851.11 Sb I 18464 — 53528
2877.92 Sb I 8512 43249
3029.83 Sb I 16396 49391

3232.52 Sb I 18464 49391
3267.51 Sb I 16396 46991
3383.15 Sb I 16396 45945
3637.83 Sb I 18464 45945
3722.79 Sb I 16396 43249

gA gf Loggf
lU°/sec

1.5 0.090 -1.05
2.2 0.13 -0.87
5.4 0.34 -0.47

'

6.3 0.41 -0.39
3.6 0.24 -0.62

1.5 0.10 -0.99
0.43 0.029 -1.53

3.4 0.23 -0.63
3.4 0.23 -0.64
2.5 0.18 -0.75

2.5 0.18 -0.74
1.4 0.100 -1.00
2.4 0.18 -0.75

1.5 0.11 -0.97

0.72 0.054 -1.27

3.7 0.29 -0.54
0.60 0.047 -1.33

2.1 0.16 -0.78
2.1 0.16 -0.78

1.5 0.12 -0.93

0.99 0.083 -1.08

2.2 0.19 -0.73
2.2 0.19 -0.72
2.2 0.19 -0.72

2.8 0.25 -0.60

3.0 0.27 -0.56

0.94 0.087 -1.06
8.1 0.74 -0.13

1.6 0.14 -0.84

0.42 0.040 -1.40.

56. 5.4 0.73

0.59 0.058 -1.23

3.3 0.32 -0.49

64. 6.4 0.81

16. 1.6 0.22

15. 1.5 0.19

3.0 0.33 -0.49

6.2 0.67 -0.17

1.8 0.19 -0.72

7.3 0.81 -0.09

2.1 0.24 -0.62

7.5 0.86 -0.06

2.6 0.32 -0.50

5.7 0.70 -0.15

10. 1.4 0.16

22. 3.5 0.54

11. 1.8 0.26

1.0 0.17 -0.76
^

1.1 0.22 -0.66

0.26 0.054 -1.27
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Wavelength Spectrum Energy Levels gA gf Loggf

A K 108/sec

4033.55 Sbi 18464 - 43249 0.23 0.055 -1.26
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Wavelength Spectrum Energy Levels gA gf Loggf
A K lO^/sec

2692.78 Sc I 0 1 2 0 1 3 —0 89VJ. O y

2706 77 Sc I 0 — 36934 3 4 0 ^7 —0 4^

2101.95 Sc I 168 - 37086 2.0 0.22 -0.66
2711.35 Sc I 168 - 37040 5.6 0.62 -0.21
2965 86 Sc 1 0 - 33707 1 4 0 18 —0 7^

2974.01 Sc I 0 - 3361

5

4 9 0 65 —0 1 9W. 1 y

2980 75 Sc I 1 68 — 33707 6 0 0 80 —0 10

2988.95 Sc I 168 - 33615 1.4 0.18 -0.74
3015.36 Sc I 0 - 33154 7.8 1.1 0.03
301 9 34 Sc I 1 68 — 33279 9 9y . y 1 4 0 1 ^

3030 76 Sr TO O 1 1 681 \j\J — 33 1 54 1 31 . 0 1 8 —0 74
325S 69J J .\jy 0 — ^0707 0 57

3269.91 Sc I 0 - 30573 9.1 1.5 0.16
3273.63 Sc I 168 - 30707 12. 1.9 0.28
3416 68 Sc I 1 5757 - 45016 1

1

2 0 0 29V/. ^ y

3418 51 Sc Ikj O 1 1 5882 - 45126 171 / < 3 0 0 48
341 9 36 Sc I 1 5673 — 44910 8 1 1 4 0 1 5

3429.21 Sc I 15757 - 44910 25. 4.3 0.64
3429.48 Sc I 15673 - 44823 24. 4.2 0.63

3431 36 Sc I 15882 - 45016 34 5 9 0 77

3435 56 Sc I 16027 - 45126 70 12 1 09
1 5757 — 44823 1 1 1 9 0 28

3448.49 Sc I 16027 - 45016 8.5 1.5 0.18

3457.45 Sc I 16211 - 45126 35. 6.3 0.80
3462 1 9 Sr I 16141 — 45016 23 4 1 0 61

^469 f>5 Sc I 1 601

0

- 44823 1

6

2 9^ . y 0 46
^471 n Sc IO O 1

— 4482^ 1

1

7 4 0 39

3498.91 Sc I 16027 - 44599 23. 4.2 0.62

3907.49 Sc I 0 - 25585 12. 2.7 0.44
"^Ql 1 81J y I i . o i Sc I1 1 681 uo — 95775 1 J

.

0 57

3933 38 Sc I 1 68 — 25585 2 7 0 62 -0 21

3996 61J y y\j»\j 1 Sc I 0 — 25014 2 9y 0 69 -0 16

4020.40 Sc I 0 - 24866 10. 2.4 0.39

4023.69 Sc I 168 - 25014 10. 2.5 0.41

4030 67 Sc I 16023 — 40826 10J. yjt 2 5 0.39

4031 39 Sc I 1 5757 - 40555 6 1 1.5 0.17

4034 23 TKJ\J 1 16022 - 40803 4 5 1 11 • 1 0.04

4043.80 Sc I 15882 - 40604 9.5 2.3 0.37

4046.48 Sc I 16097 - 40803 9.1 2.2 0.35
4047 79 Sc I 1 68 — 24866 1 4 0 33 -0.48

4049 95 Sc I 16141 — 40826V7O V7 5 6 1 4 0.14
Sc I 0 — 74657 7 7 0 66 -0 18

4056.59 Sc I 16027 - 40671 9.7 2.4 0.38

4074.97 Sc I 16022 - 40555 6.6 1.7 0.22

4078 57'-T\J /O.J/ Sc I 16010 — 40521 6 6 1 6 0.21

Sc I 1 UO — 74657 7 9y 0 74 -0 13

Sc I 1 U 1 H-

1

HUUU*T 8 7O. / 2 2 0 34
Sc I I Dii. 1 1

— 40671 1 8 4.4 0.65

4093.13 Sc I 16097 - 40521 1.6 0.41 -0.38

4094.85 Sc I 16141 - 40555 2.9 0.72 -0.14
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Loggf

4098.35 Sc I 1621

1

40604
4100.33 Sc I 15042 39424
4133.00 Sc I 15673 — 39861
4140.30 Sc I 15757 — 39903
4147.40 Sc I 15757 — 39861

4152.36 Sc I 15882 39958
4161.88 Sc I 15882 39903
4165.19 Sc I 16027 — 40028
4171.56 Sc I 15757 — 39722
4187.62 Sc I 15882 — 39755

4205.20 Sc I 16027 39800
4212.34 Sc I 16022 I 39755
4212.49 Sc I 16023 — 39755
4216.10 Sc I 16010 — 39722
4218.26 Sc I 16022 — 39722

4219.73 Sc I 16010 39701
4221.88 Sc I 16022 39701
4225.59 Sc I 16141 — 39800
4233.61 Sc I 16141 39755
4238.05 Sc I 16211 39800

4239.57 Sc I 16141 7)9111

AlA(i.\l Sc I 16211 39755
4348.53 Sc I 15882 — 38872
4358.64 Sc I 16023 — 38959
4389.60 Sc I 16097 — 38872

4542.55 Sc I 14926 36934
4544.68 Sc I 15042 I 37040
4557.24 Sc I 21400 — 43337
4573.99 Sc I 21480 — 43337
4592.94 Sc I 21400 — 43167

A C C\Ci AC4598.45 Sc I 21480 AillX
4609.95 Sc I 21480 I 43167
4706.97 Sc I 18516 39755
4709.34 Sc I 18571 — 39800
4728.77 Sc I 11610 32752

Sc I 1 1558 32697
4732.30 Sc I 16023 37148
4734.10 Sc I 11520 32637
4737.65 Sc I 11558 32659
4741.02 Sc I 11610 32697

A^ A'^ O 14743.81 Sc I 1 1677 32752
4753.16 Sc I 0 21033
4779.35 Sc I 168 — 21086
4791.50 Sc I 168 — 21033
4827.28 Sc I 17948 — 38658

4833.67 Sc I 17919 38602
4839.44 Sc I 18000 38658
4840.47 Sc I 17948 38602
4847.68 Sc I 17948 38571
4852.68 Sc I 18000 38602

2.4 0.61 -0.22

2.1 0.52 -0.28

16. 4.0 0.61

19. 4.9 0.69
2.4 0.61 -0.21

11. 6.9 0.84
3.2 0.84 -0.08

42. 11. 1.04

2.3 0.60 -0.22

2.3 0.61 -0.21

2.8 0.73 -0.13

2.3 0.62 -0.21

1.6 0.42 -0.38

2.7 0.72 -0.14

3.9 1.0 0.01

3.9 1.0 0.01

1.3 0.36 -0.44

3.2 0.85 -0.07

7.1 1.9 0.28
14. 3.9 0.59

3.1 0.84 -0.08

3.5 0.96 -0.02

0.79 0.22 -0.65

3.2 0.92 -0.04

1.3 0.37 -0.44

1.1 0.35
f\ AC—0.45

1.6 0.49 , -0.31

13. 4.0 0.60
16. 5.1 0.71

6.7 2.1 0.33

6.8 1.1 0.33

4.5 1.4 0.15

5.2 1.7 0.24
5.3 1.8 0.25

1.2 0.41 -0.39

3.0 1.0 0.00

0.84 0.28 -0.55

3.5 1.2 0.08

4.2 1.4 0.15

4.8 1.6 0.21

7.3 2.5 0.39
0.045 0.015 -1.82

0.050 0.017 -1.76
0.020 0.0070 -2.15

3.3 1.1 0.06

3.2 1.1
<*

0.05

5.6 2.0 0.29

1.3 0.46 -0.34

2.6 0.91 -0.04

2.6 0.92 -0.04
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Wavelength Spectrum Energy Levels gf Loggf
A K 10^/sec

4906.67 Sc I 16141 - 36516 1.5 0.53 -0.28
4909.76 Sc I 1621

1

- 36573 1.7 0.60 -0.22
4922.84 Sc I 16023 - 36330 1.7 0.63 -0.20
4934.25 Sc I 17919 - 38180 2.9 1.1 0.03

4935.74 Sc I 16022 - 36277 0.86 0.31 -0.50

4941.33 Sc I 17948 - 38180 2.4 0.86 -0.07

4954.06 Sc I 18000 - 38180 5.6 2.1 0.31

4973.66 Sc I 17025 - 37126 3.1 1.1 0.06
4980.37 Sc I 17013 - 37086 3.7 1.4 0.14

4983.45 Sc I 17025 - 37086 2.0 0.73 -0.14

4991.92 Sc I 17013 - 37040 3.4 1.3 0.11

5018.39 Sc I 17013 - 36934 1.9 0.71 -0.15

5021.51 Sc I 17025 - 36934 1.9 0.72 -0.15

5064.32 So I 11610 - 31351 1.2 0.47 -0.33

5070.23 Sc I 1 1558 - 31275 2.6 0.99 -0.00

5075.81 Sc I 1 1520 - 31216 1.2 0.46 -0.34

5081.56 Sc I 1 1677 - 31351 11. 4.1 0.61

5083.72 Sc I 11610 - 31275 6.0 2.3 0.37

5085.55 Sc I 1 1558 - 31216 5.1 2.0 0.30

5086.95 Sc I 1 1520 - 31 173 3.6 1.4 0.14

5087.14 Sc I 20237 - 39889 22. 8.4 0.92

5089.89 Sc I 20240 - 39881 15. 5.7 0.76

5096.73 Sc I 11558 - 31173 1.8 0.72 -0.14

5099.23 Sc I 11610 - 31216 3.0 1.2 0.06

5101.12 Sc I 1 1677 - 31275 1.8 0.71 -0.15

5210.52 Sc I 20237 - 39424 19. 7.9 0.90

5219.67 Sc I 20240 - 39392 14. 5.7 0.76

5258.33 Sc I 20237 - 39249 14. 5.6 0.75

5284.97 Sc I 20237 - 39153 1.7 0.69 -0.16

5285.76 Sc I 20240 - 39153 9.9 4.2 0.62

5301.94 Sc I 0 - 18856 0.0054 0.0023 -2.64

5331.77 Sc I 15673 - 34423 o;88 0.37 -0.43

5339.41 Sc I 15757 - 34480 1.2 0.53 -0.28

5341.05 Sc I 15673 - 34390 1.5 0.65 -0.19

5342.96 Sc I 0 - 1871

1

0.014 0.0062 -2.21

5349.30 Sc I 14926 - 33615 3.5 1.5 0.18

5349.71 Sc I 168 - 18856 0.018 0.0076 -2.12

5350.30 Sc I 15882 - 34567 0.80 0.35 -0.46

5355.75 Sc I 15757 - 34423 2.6 1.1 0.06

5356 10 Sc 1 15042 - 33707 5.4 2.3 0.37

5375.35 Sc I 15882 - 34480 3.4 1.5 0.17

5392.08 Sc I 16027 - 34567 4.9 2.1 0.33

5416.12 Sc I 16022 - 34480 0.57 0.25 -0.60

5425.57 Sc I 16141 - 34567- 0.58 0.26 -0.59

Sc I 16010 - 34423 0.56 0.25 -0.61

5432.94 Sc I 16022 - 34423 0.45 0.20 -0.70

5433.23 Sc I 16023 - 34423 0.67 0.30 -0.53

5438.22 Sc I 16097 - 34480 0.57 0.25 -0.60

5439.03 Sc I 16010 - 34390 0.67 0.30 -0.53

5442.60 Sc I 16022 - 34390 0.67 0.30 -0.53
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

5446.20 Sc I 1621

1

34567
5447.39 Sc I 14926 _ 33279
5451.34 Sc I 16141 — 34480
5455.21 Sc I 16097 — 34423
5465.20 Sc 1 18856 — 37148

5468.40 Sc I 16141 344z3
Sc I 16211 34480

5481.99 Sc I 15042 — 33279
5484.62 Sc I 14926 — 33154
5514.22 Sc I 14926 — 33056

C C 1 C TO55 15.39 Sc I 1 j6 /3 1 1 TOO33 lyy

5520.50 Sc I 15042 33151
5526.06 Sc I 15673 — 33764
5541.04 Sc I 15757 — 33799
5546.40 Sc I 15882 — 33906

5550.40 Sc I 1 8504 36516
5553.59 Sc I 18571 36573
5561.10 Sc I 18516 — 36493
5564.86 Sc I 15882 — 33847
5571.24 Sc I 18571 — 36516

5579.76 Sc I 15882 T T T C\C\33799
5591.33 Sc I 16027 I 33906
5593.38 Sc I 21086 — 38959
5604.19 Sc I 21033 — 38872
5631.02 Sc I 16010 — 33764

5646.36 Sc I 16141 T T O yf T33847
5647.60 Sc I 16097 33799
5649.56 Sc I 16211 — 33906
5671.81 Sc I 11677 — 29304
5686.84 Sc I 11610 — 29190

5700.2

1

Sc I
1 1 c c o
1 1558 29096

5708.61 Sc I 11677 I 29190
5711.75 Sc I 11520 — 29023
5717.28 Sc 1 11610 — 29096
5724.08 Sc I 11558 — 29023

5919.1

1

Sc 1 18856 35746
5961.49 Sc I 21086 I 37856
5969.19 Sc I 21033 — 37781
5988.42 Sc I 17013 — 33707
6026.18 Sc I 17025 — 33615

62 10.68 Sc I 0 16097
6239.41 Sc I 0 16023
6239.78 Sc I 0 — 16022
6249.96 Sc I 18571 — 34567
6258.96 Sc I 168 — 16141

6262.25 Sc I 18516 34480
6276.31 Sc 1 168 16097
6305.67 Sc I 168 16023
6344.83 Sc I 0 15757
6378.82 Sc I 0 15673

3.5 1.6
A 1 n
0. 1 9

0.16 0.072 -1.14

1.5 0.66 -0.18

0.39 0.18 -0.76

0.49 0.22 -0.66

U.oo A 1AU.3U A

0.80 0.36 -0.44

7.0 3.1 0.50

4.7 2.1 0.33

5.0 2.3 0.36

U. 1 /
A ATO 111— 1 . 1

1

6.0 2.7 0.44

0.47 0.22 -0.66

0.57 0.26 -0.58

0.35 0.16 -0.80

f\ A t0.41 A 1 n0.19 —0.72

0.84 0.39 -0.41

0.37 0.17 -0.77

0.78 0.36 -0.44

0.41 0.19 -0.71

0. 1

5

A AT'^0.072 1 ^ A—1.14

1.2 0.56 -0.25

1.7 0.78 -0.11

1.0 0.48 -0.32

0.24 0.11 -0.94

A /I Q A T /IU.Z4 —U.o3
0.18 0.084 -1.08

0.60 0.29 -0.54

4.7 2.3 0.35

3.7 1.8 0.26

3.

1

1.5
A 1 O
U. 1 O

0.59 0.29 -0.54

2.6 1.3 0.10

0.68 0.33 -0.48

0.51 0.25 -0.60

A zT0.62 ATT0.33 —0.49
1.3 0.69 -0.16

1.3 0.68 -0.17

1.0 0.54 -0.27

0.69 0.38 -0.42

0.046 A A^ n0.027 1 CO—1.58

0.0064 0.0037 -2.43

0.023 0.013 -1.87

1.6 0.94 -0.03

0.019 0.011 -1.96

0.92 A C /I0.54 —0.27

0.0040 0.0023 -2.63

0.055 0.033 -1.49

0.0017 0.0010 -2.98

0.0039 0.0024 -2.62
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Wavelength Spectrum Energy Levels

A K
gA gf Log gf

108/sec

6413.35 Sc I 168 - 15757 0.0058 0.0036 -2.44
6819.52 Sc I 21086 35746 1.2 0.85 -0.07
6829.54 Sc I 21033 35671 0.70 0.49 -0.31
7138.14 Sc I 24866 38872 0.83 0.63 -0.20
7169.13 Sc I 25014 38959 0.96 0.74 -0.13

7257.57 Sc I 31351 - 45126 4.9 3.9 0.59
7275.57 Sc I 31275 45016 3.0 2.4 0.37

7300.62 Sc I 31216 44910 1.2 0.93 -0.03
7524.13 Sc I 25585 38872 0.87 0.74 -0.13
7553.96 Sc I 25725 38959 1.0 0.86 -0.06

7574.44 Sc I 24657 - 37856 0.82 0.71 -0.15
7617.45 Sc I 24657 37781 0.57 0.49 -0.31

7665.72 Sc I 20237 33279 0.21 0.18 -0.74
7697.73 Sc I 25585 38572 2.0 1.8 0.26
7729.72 Sc I 25725 — 38658 1.3 1.1 0.05

7741.17 Sc I 20237 -
• 33151 0.78 0.70 -0.15

115Q31 Sc I 29023 41922 0.93 0.84 -0.08

7752.72 Sc I 29190 42085 0.97 0.88 -0.06

7771.06 Sc I 29096 41961 1.1 0.97 -0.01

7785.17 Sc I 25014 37856 0.84 0.77 -0.11

7794.68 Sc I 29190 - 42016 1.4 1.2 0.10

7800.44 Sc I 20240 33056 0.44 0.40 -0.40

7821.64 Sc I 29304 42085 2.0 1.8 0.25

8196.98 Sc I 25585 37781 0.61 0.61 -0.21

8241.13 Sc I 25725 37856 0.89 0.91 -0.04

8761.40 Sc I 24866 36277 0.76 0.88 -0.06

8794.72 Sc I 29304 40671 2.1 2.5 0.39

8834.45 Sc I 25014 36330 1.2 1.5 0.16
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Wavelength Spectrum Energy Levels

A K
gA

lO^/sec

gf Log gf

2545.22 Sc II 68 39345 3.4 0.33 -0.48

2552.37 Sc II 178 — 39345 18. 1.8 0.25

2555.82 Sc II 0 391 14 3.2 0.32 -0.50

2560.25 Sc II 68 391 14 13. 1.3 0.11

2563.21 Sc II 0 39002 6.4 0.63 -0.20

2611.22 Sc II 26081 64366 15. 1.5 0.18

2684.23 Sc II 39345 - 76588 8.8 0.96 -0.02

2819.54 Sc II 27918 63374 13. 1.5 0.19

2822.15 Sc II 28021 63444 16. 1.9 0.27

2826.68 Sc II 28161 63528 26. 3.1 0.50

3039.93 Sc II 32350 65236 15. 2.1 0.31

3045.72 Sc II 27444 — 60267 29. 4.1 0.61

3052.93 Sc II 27602 60348 A
34. 4.8 0.68

3065.1

1

Sc II 27841 60457 C A
54. 7.6 0.88

3 139.75 Sc II 28161 60002 20. 2.9 0.46

3251.32 Sc II 68 30816 0.85 0.13 -0.87

3343.28 Sc II 27841 - 57743 45. 7.6 0.88

3352.05 Sc II 0 0.18 0.030 -1.53

3353.73 Sc II 2541 32350 14. 2.3 0.36
3359.68 Sc II 68 1.3 0.23 -0.65

3361.27 Sc II 0 1.1 0.18 -0.74
3361.94 Sc II 0 - 19136 1.1 0.18 -0.74
3368.95 Sc II 68 29742 2.6 0.44 -€.35

3372.15 Sc II 178 29824 4.4 0.76 -0.12

3535.73 Sc II 2541 30816 2.5 0.46 -0.33

3558.55 Sc II 68 28161 2.9 0.56 -0.25
3567.70 Sc II 0 - 28021 2.6 0.50 -0.31

3572.53 Sc II 178 28161 5.9 1.1 0.05

3576.35 Sc II 68 28021 4.3 0.82 -0.09

3580.94 Sc II 0 27918 3.2 0.62 -0.21

3589.64 Sc II 68 _ 27918 1.7 0.32 -0.49
3590.48 Sc II 178 - 28021 1.7 0.33 -0.48
3613.84 Sc II 178 27841 1 1. 2.2 0.35

3630.75 Sc II 68 27602 1.1 1.5 0.18
3642.79 Sc II 0 21AAA A f\

4.9 0.98 -0.01

3645.31 Sc II 178 lldi)! 2.6 0.51 -0.29
3651.80 Sc II 68 — 21AAA 2.0 0.39 -0.40
3664.25 Sc II 2541 29824 0.081 0.016 -1.79
3666.54 Sc II 178 27444 0.1

1

0.022 -1.67
3675.26 Sc II 2541 29742 0.039 0.0080 -2.10

3678.35 Sc II 32350 59528 20. 4.0 0.60
3833.07 Sc II 0 - 26081 0.070 0.016 -1.81

3843.03 Sc II 68 26081 0.16 0.036 -1.45

3923.51 Sc II 2541 28021 0.021 0.0048 -2.32
3989.06 Sc II 2541 27602 0.019 0.0045 -2.35

4014.49 Sc II 2541 27444 0.22 0.052 -1.28
4246.83 Sc II 2541 26081 4.5 1.2 0.09
4294.77 Sc II 4883 28161 0.15 0.042 -1.37
4305.71 Sc II 4803 28021 0.18 0.051 -1.30
4314.09 Sc II 4988 28161 2.3 0.63 -0.20
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Wavelength Spectrum Energy Levels

A K

4320.74 Sc II 4883 28021
4325.01 Sc II 4803 — 27918
A'l 1'fJ J'f.O 1 OC 11 778/1 1Z / 1

A'XlA Af^ Q IIoC 11 4Q88 7784 1Z / o't 1.

HJ O't. O 1
Qr* ITOO 11 77A07Z / OVJZ

4400.37 Sc II 4883 — 27602
4415.56 Sc II 4803 — 27444
AA1C\ Q IfOC 11 4088 77A07z / ouz
'tfJ 1 . J D oO 11

488'?'+00 J 77444

M-D / VJ.HV OO 11 1 0Q4^ jZ J JU

4698.29 Sc II 4803 — 26081
5031.02 Sc II 10945 — 30816
"NnAS 8Ajuoo.oo oC II 1 An7i

1 OUZ J

oC II
1 1 71

A

11/ JO I AO 1 ^:jUo 1 O

j3 1 O.J J oC II
7 /I 7zy /4Z

5334.23 Sc II 12074 — 30816
5357.19 Sc II 12154 — 30816
J jZD.oZ oC II 1 4ZO 1

171JZ J jU
J J JZ.ZJ Q IIoC 11 1 1 71

A

1 1 / JO 7Q747Z7 / 'tZ

SA40 Q8 Q IIOO 11 1 7 1 O 1
1 Z 1 U 1

7Q874

5657.88 Sc II 12154 — 29824
5658.34 Sc II 12074 — 29742
SAA7 1AJOD /.ID OO 11 1 Z 1 U 1 7Q747Ly 1 HZ

Clr' TiOO 11 17 1011 Z 1 U 1 7Q71AZ7 / JO
70JDO't.ZU Qr* IIOO 11 1 7 1 '^4

1 Z 1 Jt 7Q747Z" / '+Z

6245.63 Sc II 12154 — 28161
6279.76 Sc II 12101 — 28021
Aion 70 OC 11 1 Z 1 34 7S07 1ZoUZ 1

6309.90 Sc II 12074 27918
6320.85 Sc II 12101 27918

6604.60 Sc II 10945 26081

gA gf Loggf
108/sec

1 7 0 48 —O 17^J. JZ
1 71 . z O 14U. J'f —O /17^J.4 /

0 088 0 07 <;U.UZ J — 1 AO
1 .ou

0.99 0.28 -0.55

0.062 0.018 -1.75

0 ^7U. J z 0 1 sU. 1 J —O 87U.oZ
0 40 0 1 7U. 1 z —O Q4U. 7'+

0 011U.U 1 J 0 0018U.UUJo —7 47Z.HZ
0.020 0.0059 -2.23

0.75 0.25 -0.61

0 018U.U 1 o 0 OO'nQU.UUJ " —7 71Z.Z J
0 88U.oo OilU.J J —O 48
0 ^1U.J J 0 7 1U.Z 1

—O AQ

0.61 0.25 -0.60
0.029 0.012 -1.92

O 07 ^U.UZ J noilU.U 1 1
—1 08

O 07 <U.UZ J O O 1 1U.U 1 1
1 07— 1 .y 1

1 9 O 8'^U.O J —O 07U.U /

o!o072 0.0033 -2.48

0.11 0.053 -1.27

0 ISU. J J 0 1 7U. 1 /
—0 78u. / o

0 08SU.Uo J 0 041U.UH 1
— 1 IQI .J 7

0 071U.U / J 0 01

S

U.UJ J — 1 4S1 .fj

0.097 0.047 -1.33

0.13 0.065 -1.19

O 1 7U. 1 z 0 070U.U / u — 1 1 <»
1 . 1

J

0 041U.UH 1
0 07SU.UZ J — 1 A11 .0 1

O 0 1 7U.U 1 /
0 OOQQU.UU77 —7 OOz.uu

0.024 0.015 -1.84

0.015 0.0088 -2.06

0.035 0.023 -1.64
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Wavelength Spectrum Energy Levels
AA K

1960.26 Se I 0 — 50997
2039.85 Se I 1989 - 50997

Se I 2534 - 50997
Se I 0 - 48182

8918.80 Se I 48182 - 59391

gA gf

108/sec

10. 0.59 -0.23

13. 0.78 -0.1

1

4.8 0.30 -0.52

0.56 0.036 -1.44

16. 20. 1.29
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Wavelength Spectrum Energy Levels gA gf Log gf

A K lO^/sec

21 24 11 O X 1 6299 J J J yjA^ 4 4 0 30 —0 5^

2207 97 9i I 0 0 09? —1 67

2210.88 Si I 11 - 45294 0.30 0.022 -1.66
2216.67 Si I 223 - 45322 0.53 0.039 -1.41

9 i IO -L 1 6299 — 47"? 52 7 6 0 67 —0 1 7

2S0fi QO O -L 1 111 1
_ 1QQ55jyy J J 6 ^ 0 60 —0 22

2 514 1,7 O J. 1 0 — 39760 5 7 0 54 —0 27

2516.11 Si I 223 - 39955 13. 1.3 0.11

2519.21 Si I 11 - 39760 4.3 0.41 -0.39
2S24 1 1 11 8 4 0 80 —0 1 0

2'n?8 51 oil 22'^ jy 1 ou 7 1
/ . 1

0 68 —n 1

7

2^i^1 28 O X 1
— 5'?'?87J J J o / 22 2 1 0 ^6

2881 ^^0 O X 1 ^i299 — 40992 \ S1 J

.

1.9 0 27

2987.65 Si I 6299 - 39760 0.63 o!o85 -1.07

3905.53 Si I 15394 - 40992 0.86 0.20 -0.71
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Loggf

3245.80 Sm I 1490 32290
3680.98 Sm I 3125 30284
3690.08 Sm I 2273 29365
3721.03 Sm I 1490 28356
3730.74 Sm I 2273 29070

3745.46 Sm I 1490 28181
3748.52 Sm I 293 26962
3756.41 Sm I 812 27426
3803.94 Sm I 0 26281
3806.47 Sm I 4021 30284

3813.83 Sm 1 4021 30234
3818.36 Sm I 1490 27671
3832.81 Sm I 2273 — 28356
3834.48 Sm I 4021 — 30093
3846.76 Sm I 293 — 26281

3853.30 Sm I 3125
c\ /~v^ r\

29070
3854.56 Sm I 1490 27426
3858.52 Sm I 1490 27399
3858.74 Sm I 2273 28181
3877.49 Sm I 4021 29803

3909.95 Sm I 3125 28694
3925.22 Sm I 812 26281
3949.85 Sm I 2273 27583
3974.66 Sm I 2273 27426
4079.83 Sm I 2273 26777

4135.50 Sm I 1490
4183.33 Sm I 1490 25387
4219.31 Sm I 293 23986
4226.18 Sm I 812 24467
4230.73 Sm I 0 23630

4240.45 Sm I 1490 25065
4266.31 Sm I 812 24245
4271.86 Sm I 2273 25676
4282.21 Sm I 3125 26471
4282.83 Sm I 2273 25616

4283.50 Sm I 812 24151
4296.74 Sm I 4021 27288

Sm I 293 23547
4301.28 Sm I 812 24054
4312.85 Sm I 2273 25453

4319.53 Sm I 1490 2A63A
Sm I 2273 25391

4330.02 Sm I 293 23381
4336.14 Sm I 3125 26182
4338.96 Sm 1 812 23852

4339.92 Sm I 812 23847
4350.82 Sm I 1490 24467
4357.90 Sm I 3125 26066
4362.91 Sm I 0 22914
4365.95 Sm I 812 23710

4.1 0.64 -0.19
4.1 0.84 -0.08

2.0 0.41 -0.38

1.5 0.32 -0.50

1.1 0.23 -0.65

15. 3.1 0.49
1.8 0.38 -0.42

10. 2.2 0.34

1.5 0.33 -0.49

5.4 1.2 0.07

3.1 0.67 -0.18

0.65 0.14 -0.85

1.8 0.40 -0.40

16. 3.4 0.53

1.5 0.34 -0.47

1 1. 2.5 0.39

6.3 1.4 0.15

2.4 0.54 -0.26

6.5 1.5 0.16

6.2 1.4 0.15

1.5 0.35 -0.46
2.6 0.60 -0.22

0.66 0.15 -0.81

7.6 1.8 0.25

1.1 0.27 -0.57

0.34 0.088 -1.06

1.5 0.39 -0.41

0.25 0.068 -1.17

0.83 0.22 -0.65

0.23 0.062 -1.21

0.30 0.080 -1.10

0.63 0.17 -0.76
0.41 0.11 -0.94

7.1 2.0 0.29

3.7 1.0 0.01

1.2 0.34 -0.47

21. 5.7 0.76

0.39 0.11 -0.96
0.23 0.063 -1.20
1.8 0.50 -0.30

2.9 0.80 -0.10
1.8 0.50 -0.30
1.9 0.53 -^.28

8.3 2.3 0.37

0.43 0.12 -0.91

0.18 0.051 -1.29

0.14 0.039 -1.41

0.22 0.062 -1.21

1.7 0.48 -0.32

0.21 0.060 -1.22
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Wavelength Spectrum Energy Levels gA gf Loggf
A K lO^/sec

4380.42 Sm I 1490 — 24312 3.0 0 86 -0 07
4386.22 Sm I 2273 0.82 0 24 -f) 63
4393.35 Sm I 1490 — 24245 1.1 0.33 -0.48
4397.34 Sm I 812 — 23547 1.3 0.39 -0.41

4401.17 Sm I 3125 — 25840 3.6 1.0 0 02

441 1.58 Sm I 1490 — 24151 1.6 0.46 -0.33
4419.33 Sm I 293 77914 1.8 0.53 -0 28
4423.38 Sm I 293 — 22893 0.28 0.082 -1.09
4429.66 Sm I 812 — 23381 2.1 0.61 -0.22
4433.08 Sm I 293 — 22844 0.44 0 13 -0 88

4441.81 Sm I 1490 — 23997 2.8 0.82 -0.09
4442.28 Sm I 812 7^^ 1 7jL^J 1 / 1.9 0 56 -0 25
4443.27 Sm I 2273 — 24773 0.33 0.099 -1.00
4445.15 Sm I 3125 — 25616 5.8 1.7 0.24
4452.95 Sm I 4021 — 26471 2 6 0 78 -0 1

1

4459.29 Sm I 812 — 23231 1.1 0.3

1

-0 50
4463.90 Sm I 2273 0. 19 0.056 -1 25
4470.89 Sm I 2273 — 24634 5.1 L5 0.18
4477.50 Sm I 3125 — 25453 0.41 0.12 -0.91

4480.32 Sm I 0 — 22314 0.39 0.12 -0.94

4490.02 Sm I 3125 — 25391 0.21 0.063 -1.20
4499.1

1

Sm I 1490 237 1

0

1.8 0.54 -0.26

4503.38 Sm I 293 - 22492 0.81 0.25 -0.61

451 1.33 Sm I 4021 — 26182 1.2 0.35 -0.45

4522.55 Sm I 1490 — 23595 0.28 0.086 -1.07

4527.42 Sm I 812 — 22893 0.23 0.070 -1 15

4532.44 Sm I 1490 0.34 0.1

1

-0.97

4533.80 Sm I 2273 — 1.7 0.53 -0.28

4550.03 Sm I 2273 — 1A1A5 0.25 0.079 -1.10
4566.77 Sm I 1490 — 23381 0.27 0.083 -1.08

4569 58 Sm I 2273 — 24151 0.21 0.065 -1.19

4581 58 Sm I 812 1.1 0.34 -0.47

4581.73 Sm I 4021 — 25840 4.0 1.3 0.10

461 1.25 Sm 1 812 — 22492 0.26 0.083 -1.08

Sm I 4021 — 25616 0 25 0 081 -1 09

4645.40 Sm I 293 — 21813 0.87 0.28 -0.55

4649.49 Sm I 812 J 1 H 1.3 0.42 -0.38

4663.56 Sm I 2273 — 23710 1.5 0.48 -0.31

4670.75 Sm I 1490 — 22894 1.9 0.62 -0.21

4681.55 Sm I 1490 — 22844 1.3 0.42 -0.37

4688 73 Sm I 2273 — 23595 2.7 0.91 -0.04

4716.10 Sm I 3125 ?4^?4. 6.7 2.2 0.35
4717.07 Sm I 0 — 21194 1.0 0.35 -0.46

4718.64 Sm I 3125 — 24312 0.27 0.089 -1.05

4728.42 Sm I 1490 — 22632 4.4 1.5 0.17

4750.72 Sm I 2273 — 23317 1.0 0.34 -0.46

4760.27 Sm I 812 21813 3 3 1.1 0.05
4770 20 Sm IO ill I 23231 0 73 0 25 -0.60

4783.10 Sm I 293 21194 2.2 0.77 -0.11

4785.86 Sm I 812 21701 1.6 0.54 -0.27
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Wavelength Spectrum Energy Levels

A K

4789.96 Sm I 3125 — 23997
4841.70 Sm I 4021 — 24669
/1 8/1 fi n4o4o. onl 1 ZZ / J 99801

4883.77 Sm I 293 907^^1

4883.97 Sm I 3125 9is0'=;J yj

4904.97 Sm I 812 — 21194
4910.40 Sm I 2273 — 22632
/I Q 1 Q QQ om 1

1 A on 9 1811z 1 o 1

J

4924.04 Sm I 4021 9419/1ZtJZ'f
4946.32 Sm I 1490 9 1 701Z, 1 / W 1

4975.98 Sm I 0 — 20091
5044.28 Sm I 1490 — 21308
JU47.J 1 Olll 1 20091

5060.93 Sm I 1490 21 243

5088.32 Sm I 812 20459

5122.14 Sm I 3125 — 22643
5172.74 Sm I 2273 — 21600
^ 1 87 noJ 1 o / .yjy om 1

1 AQC\ 90761

5200.59 Sm I 1490 907 1 ^

5251.92 Sm I 2273 9 1 ^081 jyJO

5265.67 Sm I 0 — 18986
5271.40 Sm I 812 — 19777
jZoZ.7 1 om 1

1 /ion 9041 1

5320.60 Sm I 2273 9 1 O^^l

5341.29 Sm I 293 1 001 01 yyj I \j

5348.08 Sm I 293 — 18986
5349.14 Sm I 812 — 19501

J jOo.jO oin 1 4UZ 1 99^.41

5403.70 Sm I 1490 1 0000I yy yyj

5405.23 Sm I 293 1 878R1 o / o o

5411.39 Sm I 3125 — 21600
5421.57 Sm I 2273 — 20713
JtJ j.oz Olll 1

8 1 9o 1

Z

1 09 1 0

5453.00 Sm I 3125 9 1 450
5466.72 Sm I 1490 1 QUI

5485.42 Sm I 0 — 18225
5493.72 Sm I 812 — 19010

Qm rom I
901Zyj 1 847 ^

5511.09 Sm I 2273 904 1 1

5512.10 Sm I 812 1 80401 oy^y

5516.09 Sm I 2273 — 20397
5550.40 Sm I 1490 — 19501
J JO 1 . J / om I

8 1 9o 1

Z

1 8788
1 o / oo

5573.42 Sm I 3125 9 1 OAIZ 1 UOJ
5574.89 Sm I 293 1899^

1 oZZ J

5588.20 Sm I 2273 901 ^^1ZU 1 O J
5621.79 Sm I 293 18076
5626.01 Sm I 0 17770
5659.86 Sm I 812 18475
5686.98 Sm I 4021 21600

gA ef Los fff

108/sec

1.3 0.46 -0.34

10. 3.6 0.55

1.7 0.61 -0.22
0 75 0 27 -0 57

5.6 2.0 0.31

0.69 0.25 -0.60

3.8 1.4 0.13

2.0 0.73 -0.13
1 01 . yj 0 37W.J/ -0 43

0.58 0.21 -0.67

0.69 0.25 -0.59

2.2 0.86 -0.07

0.17 0.067 -1.18

0 40 0.15 -0.81

0.26 0.10 -1.00

2.9 1.1 0.06

1.5 0.62 -0.21

0.22 0.087 -1.06
1 2 0 49 -0 3

1

1.5 0.63 -0.20

0.077 0.032 -1.49

1.5 0.63 -0.20

1.1 0.47 -€.33

1 0 0 44 -0 35

0.34 0.15 -0.84

0.090 0.039 -1.41

0.13 0.056 -1.25

1.3 0.55 -0.26

0.39 0 17 -0.77

0.39 0.17 -0.77

0.38 0.17 -0.78

0.22 0.098 -1.01

0.061 0.027 -1.57

1.4 0.62 -0.21

0.55 0.24 -0.61

0.17 0.076 -1.12

0.74 0.34 -0.47

0.22 0.100 -1.00
0 14 0 063 -1 20
0.25 0.11 -0.94

1.1 0.50 -0.30

0.54 0.25 -0.60

0.044 0.021 -1.69
0 25 0 12 -0 93

0.076 0.035 -1.45

0.16 0.077 -1.12

0.13 0.061 -1.22

0.17 0.081 -1.09

0.41 0.20 -0.70

0.100 0.048 -1.31
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Wavelength Spectrum Energy Levels
A K

5706.20 Sm I 1490 19010
5711.45 Sra I 2273 — 19777
J /ZU. 1 y Cm Tom I

7 QlZ7 3 I 1 1 iKJ

CT-JT QC
J

/

iL.yj om 1
/in7

1

4UZ 1
7 T /I <QZ 1 4j 7

^7/1 1 1 Q3/41.17 Qm I 8 1 70 1 Z 1 877 C
1 oZZ J

5779.24 Sm I 1490 — 18788
5788.38 Sm I 3125 — 20397
JoUZ.o4 om I

7771ZZ / J
1 QCA 1
1 7JU 1

JOOU. /

0

Cm Tom I
1 1 7 <i 1 Z J 7A 1 81ZU 1 0 3

JOD /. / 7 Cm ¥om I
1 1 7 cJ 1 Z J 7 A 1 AlZU 1 OJ

5868.61 Sm I 4021 _ 21056
5871.06 Sm I 3125 — 20153
JO bm I

0170 Iz 1 701

1

1 /o J 1

JO IJ.yZ bm I
1 A OA 1 0 CA1

1 0jUj
5702.61) om I ZZ / J

1 07 1 AI7ZIU

5906.05 Sm I 1490 — 18417
5916.36 Sm I 293 — 17190
CQ-7Q -JO Cm ¥om I

1 A QA
1 47U 1 07 1 A

1 oZ 1

U

^QQ^ nojyyj.yjy Cm ¥om I
7771ZZ / J 1 8Q/1

Q

1 0747
oUU4. 1

0

Cm Tom I
8 1 70 1 Z 1 7/1 /:7

1 /4oZ

6027.16 Sm I 3125 — 19712
6045.00 Sm I 2273 — 18811
ou / u.uo Cm Iom 1 1 47U 1 TQCQ

1 / 7J7
DUo4. 1

Z

Cm Iom 1
8 1 70 1 z 1 11 A A

1 / Z44
OU77. 7U Cm Tom I

7 Q1Z7J 1 oooZ

6159.56 Sm I 2273 — 18503
6174.45 Sm I 812 — 17003
C 1 Q/l 1Q0 1 74.J7 Cm ¥om I

1 1 7 cJ 1 Z J 1 Q7^C
1 7ZOJ

OZZO. /U Cm ¥om I
7771ZZ / J 1 017Q

1 0jzy
OJO /.41 Cm ¥om I

1 A QAI47U 17 1 QA1/1 7U

6371.01 Sm I 4021 19712
6509.44 Sm I 293 — 1565.1

ojZo.UZ Cm ¥om I
7771 1 7 C 07

1 / JO /

ojjZ.Zj Cm ¥om I
8 170 IZ 1 A 1 1 ^

1 0 1 1 0
^ C C 1 OAOJ J l.oU Cm ¥om I

1 A QA147U 1 A 010 /4o

6588.91 Sm I 3125 — 18298
6671.51 Sm I 4021 — 19006
o/Ui.ol Cm ¥om I 1 /O J J 17 <A8JZJDO
^70/1 710 / Z4. ID Cm Iom I

1 ^8 <QlOoJ7 1 1 77 AJ 1 / ZO
(Ln-) cooD / ZJ.OO Cm ¥om 1

AU 1 A Qf^A
1 4004

6759.25 Sm I 4021 — 18811
6802.96 Sm I 812 — 15507
DOUO. J 1 om I

1 C CA7
1 jjU/ 1 A 1 Q 1jU 1 7 1

Dozu.y 1 bm I
1 y1 1 0 A 7 QA1

7

zyuj /

0 1 A z ADO jU.j4 bm I
i AQ \ C 7 Q C ^7Z7J jZ

oo41. /j om I 1 J J ly 1 A 1 Q 1jUl 7I

6858.12 Sm I 16345 30922
6860.93 Sm I 293 14864
6879.50 Sm I 17194 31726
7088.30 Sm I 812 14916

gf Log gf

108/sec

n 7QU.Z7 0 1 AU. 1 4 —0 8^U.O J

u.uou 0 070U.UZ7 —1 '!;i
1 .J J

u.uo 7 0 014U.UJ4 —1 471.4/

0.34 0.17 -0.78

0.027 0.013 -1.87

U. 1

4

0 O^Q — 1 1 fy1.10
0 ?QV/.Z,7 0 1U. 1 J —0 84U.04
V/.Z, J 0 1

1

W. 1 J —0 80U. 07
0.17 0.089 -1.05

0.31 0.16 -0.80

0 77\J. z, /
0 1 AU. 1 4 —0 8^iu. 00

n 1

7

u. 1 /
0 08QU.U07 —1 OS1 .UJ

n 1

1

u. 1

J

0 06^u.uo J —1 1 81.10

0.039 0.020 -1.70
0.11 0.055 -1.26

U.UJ J 0 078U.UZO —1
1 .JO

0 010 0 01U.U 1

0

—1 80
1 .ou

0 07

1

U.U /

1

0 018U.UJ 0 —1 471 .4Z,

0.100 0.054 -1.27

0.050 0.027 -1.57

0 OSQw.uJ y —1 7^1 .Z. J

0 1

7

0 001U.U7J —1 01i .UJ
0 1

1

U. 1 J 0 074U.U / 4 —1 1

1

i . 1

J

0.095 0.053 -1.28

0.026 0.014 -1.84

0 1 AU. 1 4 0 077U.U / /
—1 1

1

0 017U.UJ /
0 07 1U.UZ 1

—1 f\i1.0/
0 070 0 041U.U4 1

—1 "^0
1 . J 7

0.054 0.032 -1.50

0.033 0.020 -1.70

0 n7AU.UZD 0 01 ^>U.U 1

0

— 1 80
1 .OU

0 01^U.UJO 0 071U.UZ. J — 1 f\A1 .04
0 047U.U4 /

0 010U.UJU —1 S7

0.028 0.018 -1.75

0.026 0.017 -1.78

0 0Q1U.U7 1 0 O'\0U.UJ 7 — 1 711 .Z J

0 70u.zu OilU. 1 J —0 88u.oo
7 Az.o 1 81.0 0 74U.Z4

4.1 2.8 0.45

0.019 0.013 -1.89

0 0^»8u.uoo 0 04^;U.U40 1 . J J

0 07AU.UZ.O 0 018U.U 1

0

—1 741 . / 4
7 0z.u 1 41 .4 0 1 Su. 1

J

0.98 0.68 -0.17

1.4 0.99 -0.00

7 0z.u 1 41 .4 0 1 fiu. 1

0

1 71 .z 0 81u. 0 J —0 08u.uo

u. 1

1

0 078U.U / 0 —1 1 1

2 1 1 5 0 17u. 1 /

0!027 o!o2i -1.68
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Wavelength Spectrum Energy Levels gA gf
A K 108/sec

Loggf

7091.16 Sm I 4021 - 18119 0.058 0.044 -1.36

7095 50 Sm I 1490 - 15579 0.047 0.036 -1 45
7096 33 Sm I 293 - 14380 0.013 0.0099 -2.01

7104 54 ill 1 2273 - 16345 0.066 0.050 -1.30
7106 23 Sm I111 1 3 125 - 17194 0.055 0.041 -1.38

7131.80 Sm I 1490 - 15507 0.018 0.014 -1.85
71 72 67 Sm IO 111 1 2273 - 1 62 1

1

0 020 0 016Vy . v/ 1 V J -1 81±•01.

72 13 82 2273 - 16132 0 043 0.033 -1 48
1220 07 Sm TO 111 1 1634S - 30191 1 4 1 1 0 05Vy \J^

7279 25 Sm IO ill 1 3125 — 16859 0 033Vy • vy ^ 0 026 -1 58

ll'il.lX Sm I 17194 - 30922 1.1 0.85 -0.07

7332.65 Sm I 4021 - 17655 0.043 0.035 -1.46

7347.30 Sm I 18119 - 31726 4.5 3.6 0.56

7794.50 Sm I 1621

1

- 29037 0.89 0.81 -0.09

7801.54 Sm I 19753 - 32568 2.4 2.2 0.34

7859.53 Sm I 19006 - 31726 1.2 1.1 0.05

7895.96 Sm I 16891 - 29552 1.6 1.5 0.18

7931.92 Sm I 17587 - 30191 1.1 1.0 0.02
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Wavelength Spectrum Energy Levels

A K
3065.78 Sm II 327 32935
3096.68 Sm II 1489 — 33773
3 1 06 S7 OiU IT11 7738 I y

1 1 S OSD 1 1 ^ .\JJ Oill TT
11 77"? 8

Oill IT
11 768Q ^4454

3152.10 Sm II 3053 — 34768
3162.15 Sm II 2238 — 33853
J 1 U -7. OO 9mOlil TT

11 77^8
1 70 7 1 9m IT

1

1

77^8
^178 17.J 1 / 0 . 1 z. 9m 1111 1 4.8Q

3187.01 Sm II 1489 — 32858
3187.22 Sm II 3053 — 34419
3 1 87 79 9m IT

1

1

7738 33599J J jy y

3 1 88 72 9mkJ ill
TT
1

1

2689 ^4040
3 1 96 18 oill I T1

1

3053 3433 1

3204.90 Sm II 2689 — 33882
3207.18 Sm II 0 — 31171
37 14 17 9m If1

1

7003 33 1 07
37 1 5 76 9mOiU TT

1

1

3053 341 45

_? Z. 1 U. O J 9mOIU TI
1

1

OJO

3228.78 Sm II 4386 — 35349
3230.56 Sm II 1489 — 32435
373 1 53 9mOIU 1

1

838 3 1 775
373 1 9S 9mOUl IT11 7003 37935D ^y D o

3737 89 9mOUl 1

1

1

1

3499 34375

3239.66 Sm II 3910 — 34768
3241.16 Sm II 327 — 31171
^741 59 9mO lii

TT
i 1 15181 _J 1 O 32359

3250 37 9mO ill
T T
1

1

0 30757
3253 94 9m JJ 3053

3254.38 Sm II 327 — 31045
3255.63 Sm II 2238 32945
3758 75 9mOIU If11 7003 37686
^7^7 7R 9mOIU IT

11 7689^\joy 3^333D D J J J

9mOUl Ifii 7738 37858

3272.81 Sm II 3052 - 33599
3273.32 Sm II 3499 — 34040
^775 87 9mOUl 11 1 48Q "^7007

"^776 75 9mOlil T T ^44 1 9

jZoJ.OO 9mom T T
11 1 zl8Q ^1916J 1 " 1 o

3286.23 Sm II 3910 — 34331
3286.54 Sm II 2689 — 33107
^7Q^ ^7 9mOill

IT
11 700^ '^7'^ 59

'?7Q5 8 1 9mOUl IT
11

8'?8 ^1171

3300 98 9mOUl TI11 1489 3 1 775

9mOUl If
XI J y lyj 341 89

3304.52 Sm II 0 30253
3305.18 Sm II 2689 32935
3306.39 Sm II 3910 34145
3309.52 Sm II 838 31045

gf Log gf
IQS/sec

0.16 0.023 -1.64
0.21 0.030 -1.52
0.72 0. 10 -0.98

0.17 0.024 -1.62
0.52 0.077 -1.11

0.71 0. 1

1

-0.98

0.26 0.038 -1.42

1.1 0. 16 -0.79

0.25 0.038 -1.42

0.43 0.065 -1.19

0.72 0.1

1

-0.96

1.6 0.24 -0.62

1.0 0. 16 -0.80

0.27 0.042 -1.38

1.3 0.19 -0.71

0.45 0.069 -1.16

0.52 0.081
1 f\r\—1.09

0.36 0.056 -1.25

0.89 0.14 -0.86

0.95 0.15 -0.83

1.3 0.20 -0.71

1.5 0.24 -0.63

0.62 0.098 -1.01

0.35 0.054 -1.27
0.52 0.082 -1.09

2.9 0.46 -0.34

0.77 0.12 -0.91

0.37 0.058 —1.24

0.94 0.15 -0.83

0.81 0.13 -0.89

1.2 0.19 -0.72

0.26 0.042 1 'I o—1.38

0.19 0.030 -1.52

0.98 0.16 -0.81

1.0 0.16 -0.78

1.3 0.20 -0.69

0.28 0.045 -1.35

0.16 0.025 -1.60

1.6 0.26 -0.59

0.33 0.053 -1.27

1.6 0.25 -0.60

0.22 0.035 -1.46

0.50 0.081 -1.09

0.64 0.10 -0.98

0.30 0.049 -1.31

1.2 0. 1

9

—0.72

0.39 0.064 -1.20

0.83 0.14 -0.87

5.8 0.95 -0.02

0.49 0.080 -1.10
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Wavelength Spectrum Energy Levels

A K

3310.66 Sm II 2238 32435
3312.42 Sm II 1489 31670
3320.16 Sm II 1489 31600
3321.18 Sm II 3053 33154
3329.62 Sm II 3910 33935

3332.70 Sm II 2689 32686
3333.64 Sm II 4386 34375
3336.12 Sm II 2238 32204
3340.58 Sm II 327 _ 30253
3341.43 Sm II 838 30757

3344.35 Sm II 3053 32945
3346.35 Sm II 5318 35192
3347.30 Sm II 3910 33776
3354.18 Sm II 3053 32858
3367.27 Sm II 3910 33599

3368.57 Sm II 2238 31916
3369.46 Sm II 2689 32359
3370.59 Sm II 327 29986
3371.21 Sm II 4386 34040
3376.48 Sm II 3499 33107

3377.81 Sm II 2003 31600
3382.40 Sm II 1489 31045
3384.66 Sm II 3053 32589
3385.39 Sm II 2238 31768
3389.32 Sm II 4386 33882

3391.11 Sm II 1489 30969
3396.19 Sm II 3499 32935
3402.46 Sm II 3053 32435
3413.90 Sm II 2238 _ 31522
3418.51 Sm II 3910 33154

3429.75 Sm II 838 29986
3435.27 Sm II 5318 34419
3437.10 Sm II 2689 31775
3438.06 Sm II 3053 32131
3440.50 Sm II 5318 _ 34375

3449.56 Sm II 2689 31670
3452.78 Sm II 3053 32007
3454.97 Sm II 3499 32435
3462.69 Sm II 5318 34189
3464.43 Sm II 1489 30346

3467.87 Sm II 5318 34145
3473.96 Sm II 3053 31830
3479.53 Sm II 2238 30969
3492.62 Sm II 1489 _ 30113
3500.54 Sm II 4386 _ 32945

3506.85 Sm II 3499 32007
3511.23 Sm II 838 29310
3512.93 Sm II 5318 33776
3525.51 Sm II 2689 31045
3530.60 Sm II 1489 29805

gA sf

108/sec

1.8 0.30 -0.53

1.0 0.17 -0.77

0.73 0.12 -0.92
—O 98

0.28 0.046 -1.34

0.19 0.032 -1.49

0.63 0.10 -0.98

0.34 0.057 -1.25

u. yo W. 1 o —fl 78

0.11 0.019 -1.72

0.60 0.10 -1.00

0.40 0.066 -1.18

0.53 0.089 -1.05
1 on n 1

7

—0 77u. / /

0.44 0.074 -1.13

0.63 0.11 -0.97

0.72 0.12 -0.91

0.18 0.031 -1.50
1.2 —O 7 1

038 0.065 -1.19

0.12 0.021 -1.67

1.8 0.30 -0.52

1.2 0.20 -O.70
0 1 1 yj. \j I y — 1 7^

1.3 0.23 -0.64

0.21 0.036 -1.44
1.0 0.18 -0.75

1.3 0.23 -€.64
0 id 0 09 S — 1 ^^0

1 .DU

1.2 0.20 -0.69

0.11 0.019 -1.73

0.23 0.041 -1.38

0.27 0.047 -1.33

W. 0 O^ilVJ.UD 1 —1 99

0.92 0.16 -0.79

0.13 0.023 -1.64
0.17 0.030 -1.53

0.19 0.034 -1.47

U. ^ 1 0 0S'^ —1 9^1

0.089 0.016 -1.79

0.61 0.11 -0.96

0.25 0.045 -1.34
0.20 0.036 -1.45
\j.\jyy 0 018u.u 1 o — 1 lA

0.44 0.081 -1.09

0.24 0.044 -1.35

0.32 0.058 -1.23

0.56 0.10 -0.99

0.13 0.024 -1.62

0.34 0.063 -1.20
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Wavelength Spectrum Energy Levels gf Loggf
A K IQS/sec

J J J j.oj Cm II 1/1 QQ3477 — 31775 0 50 —1 011 .UJ

J j4Z.40 Cm Itom 11
1Q1 A3y lU JZ, 1 J 1 0 1 8 0 0^^ —1 481 .Ho

3552.30 Sm II 0 — 28143 0 01^V7.U 1 O —1 811 .o 1

3554.15 Sm II 2689 — 30817 0.35 0.066 -1.18
J J JO. /4 OlB II

7710ZZ3o — 30346 0.21 0.041 -1.39

J J J /.Jo Cm IIom II
1773Z /

— 28429 n 1

7

0 074 —1 61I .OJ

J JDO.Z /
Cm IIom II

1Q1 A 3 1 976 8 AO.'-T 1 6 0 70u.zu
3577.79 Sm II 0 — 27942 0 17yj* 1 / J J —1 48

3583.39 Sm II 1489 — 29388 0.31 0.059 -1.23
J J04.ZO Cm IIom 11

SISo3o — 28730 0.14 0.026 -1.58

Cm IIom 11
818o3o — 28672 0 067 0 01 —1 88

1 <;q7 Cm IIom 11 IA'nI3Uj3 30880 6 ^O. J 1 7 0 09

3593.73 Sm II 4386 — 32204 0 1 8 0 03 5 —1 45

3601.69 Sm II 1489 — 29246 0.32 0.062 -1.21

jOU4.Zo Cm IIom 11
1Q1 A3 7 I

U

— 31646 3.1 0.61 -0.21

Cm IIoni 11 7718ZZ3o — 29935 3 9 0 76V/. / U —0 17yj. I ^

JO 1 J.Z4 Cm T Tom II
7 AA1ZUU3 Z.7DJO 0 14 0 078 1 . J o

3620.10 Sm II 327 — 27942 0 1 1\J. 1 1 0 077 1 .DO

3620.58 Sm II 3910 — 31522 0.43 0.085 -1.07
1^7 171JOZ 1 .Z J om II

C1Co3o — 28445 1.3 0.25 -0.60

JoZZ.jU om II
17 73Z /

— 27924 0 1 1V/. 1 1 0 077 —1 661 .oo

JOZ j.JZ C* Wl ¥ ¥om II
0 1 Qo3o W. 1 o 0 0^6W. WJ o —1 45

3627.01 Sm II 2238 — 29801 0 94 0 1 8 —0 71U. / J

3627.97 Sm II 838 — 28394 0.13 0.025 -1.60
If.T.A 7Q 1 /I 8Q1407 — 28997 3.0 0.59 -0.23

KLIA QlJo34.yj om II
1773Z /

— 27830 0 1 5 0 030 —1 57
'jA/17 7/;3o4Z. /

O

C*m ITom II
A 18^43oo 3 1 830 0 33 0 066 —1 1 81 • 1 O

3645.29 Sm II 1489 — 28914 0 3

1

0 063 —1 70
3645.39 Sm II 2689 — 30113 0.37 0.073 -1.14
ifiA < on Cm TTom II

1 ^ 1 s
1 J 1 o — 28939 0.15 0.029 -1.53

304y. j3 Sm II
1A<13Uj3 — 30446 0 89yj. o 7 0 1 8XJ. 1 o —0 75W. / J

JO jU. 1 y Cm ITom II
7AA1ZUU3 7Q^Q1Z. 7J 7 1 0 34 0 067V/. \J\J I

—1 17

3651.00 Sm II 4386 — 31768 0 33 0 066yj. y/\j\j -1 18

3654.86 Sm II 2238 — 29591 0.14 0.028 -1.55
1 CO C") Sm II

1 A QQ3477 — 30817 0.25 0.051 -1.30

iooI.iD Sm II
1773Z /

— 27631 1 31 . J 0 77 -f) 58yj, o

iODZ.Z / Sm II
7^0QZD07 0 70 0 040\J.\J'-T\J —1 40

3662.90 Sm II 3053 — 30346 0 77 0 044 -1 35

3667.93 Sm II 2238 — 29494 0.35 0.070 -1.15

3o /U.o4 Sm II
Q 1 Qo3o — 28073 1.5 0.30 -0.52

3o/4.U/ Sm II
AU — 27210 0 091 0 019 —1 73

3000.4Z Sm II
018o3o 77947Z. / 7HZ, 0 1 8 0 036 —1 44

3690.93 Sm II 838 — 27924 0 056 0 011 -1 94L t y^

3692.22 Sm II 2238 — 29314 0.26 0.053 -1.27

ioyj.yy Sm II
Au — 27063 0.54 0.11 -0.96

5 /UU.oU Sm II
1 A QQ345*7 — 30514 0 ^7 0 075 -1 12

3 /Ul.JO Sm II
7710ZZ3o 29246 0 093 0 019 -1 72

17A/C 7^3 /Uo. / J om II
IQ 1 A37lU 30880 0 67 0 14 -0.86

3707.17 Sm II 2689 29656 0 1 1 0.022 -1.66

3708.41 Sm II 327 27285 0.24 o!o50 -1.30
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

3708.65 Sm II 1489 28445
3710.87 Sm II 1489 - 28429
3711.54 Sm II 2003 — 28939
3712.76 Sm II 2003 28930
3718.88 Sm II 3053 29935

3724.90 Sm II 327 27165
3726.80 Sm II 1489 - 28314
3727.38 Sm II 2689 29510
3728.47 Sm II 5318 — 32131
3731.26 Sm II 838 27631

3735.98 Sm II 2238 28997
3737.48 Sm II 3053 - 29801
3743.87 Sm II 2689 — 29391
3747.62 Sm II 2238 — 28914
3751.57 Sm II 327 — 26974

3754.86 Sm II 1518 28143
3755.28 Sm II 2689 - 29310
3758.45 Sm II 0 — 26599
3760.04 Sm II 3053 — 29641
3760.69 Sm II 1489 — 28072

3762.59 Sm II 2003 28513
3764.37 Sm II 2689 — 29246
3767.36 Sm II 3910 30446
3770.73 Sm II 5318 31830
3774.29 Sm II 2238 28726

3774.68 Sm II 0 26485
3779.56 Sm II 5318 - 31768
3780.93 Sm II 3053 — 29494
3782.42 Sm II 4386 — 30817
3783.06 Sm II 2003 — 28429

3783.36 Sm II 1518 27942
3787.20 Sm II 327 — 26724
3788.12 Sm II 2003 — 28394
3792.02 Sm II 327 — 26690
3793.97 Sm II 838 — 27188

3797.28 Sm II 838 27165
3799.54 Sm II 1518 — 27830
3800.37 Sm II 3499 29805
3800.89 Sm II 2238 28540
3805.63 Sm II 838 27108

3806.77 Sm II 3053 29314
3807.92 Sm II 0 - 26254
3808.46 Sm II 2689 — 28939
3809.75 Sm II 2689 — 28930
3809.88 Sm II 838 — 27078

3812.07 Sm II 838 27063
3814.63 Sm II 2238 28445
3824.18 Sm II 1489 27631
3826.20 Sm II 4386 30514
3830.29 Sm II 838 26938

0.65 0.13 -0.87

0.11 0.023 -1.64

0.39 0.080 -1.10

0.28 0.058 -1.24

1.00 0.21 -0.68

0.21 0.044 -1.36

0.13 0.026 -1.58

0.051 0.01

1

-1.98

3.2 0.66 -0.18

1.2 0.25 -0.60

1.3 0.28 -0.56

0.33 0.069 -1.16

1.1 0.23 -0.63

0.39 0.082 -1.09

0.075 0.016 -1.80

0.10 0.022 -1.66
0.72 0.15 -0.81

0.19 0.040 -1.39

0.34 0.073 -1.14
1.2 0.25 -0.60

0.48 0.10 -0.99

1.0 0.21 -0.67

0.60 0.13 -0.89

0.25 0.053 -1.28

0.23 0.048 -1.32

0.077 0.016 -1.79

0.24 0.052 -1.28

0.41 0.088 -1.06
0.13 0.028 -1.55

0.066 0.014 -1.85

0.083 0.018 -1.75

0.14 0.030 -1.52

1.0 0.22 -0.65

0.12 0.025 -1.60
0.80 0.17 -0.76

0.21 0.046 -1.34
0.31 0.066 -1.18

0.28 0.061 -1.22

0.59 0.13 -0.89

0.16 0.034 -1.47

0.12 0.027 -1.57

0.072 0.016 -1.80

0.35 0.077 -1.12

0.26 0.057 -1.24
0.16 0.034 -1.47

0.25 0.054 -1.27
0.31 0.067 -1.17

0.31 0.067 -1.17
2.1 0.45 -0.34
0.25 0.055 -1.26
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Loggf

3831.50 Sm II 3499 29591 1.1 0.25 -0.60
3833.83 Sm II 2238 — 28314 0.37 0.082 -1.09
JOJJ. t L Olll 11 1 ASO1 4o " 97^^1Z / J J J 0 9 1U.Z 1

0 04AU.U4D — I .J J

J O J o. "'f C:m IIOUl 11 9^^80 9S7inZo / jU 0 40 0 088U.Uoo 1 .uD
CJm IIoin 11 197 9^;i s8ZD J JO 0 1U. 1 0 0 oi*;U.UjD 1 A c

3842.36 Sm II 2238 — 28256 0.18 0.041 -1.39
3843.50 Sm II 3499 — 29510 1.6 0.35 -0.46
'X'i.A'X 11 CJm IIom 11 9nni 98ni 9ZoU 1 z 0 1

7

u. 1 /
0 01

8

U.Ujo —1 /19
1 .4Z

18/1/1 C;m IIom 11 1 /180
1 407 97/101Z / 47 J 0 O^Q 0011U.U 1 J — 1 88

1 .00
"20/17 < 1J o't / . J I

C^m IIom 11 9 A80zoo " 98A79ZOO / z 0 41U.4

1

0 009U.U7Z — 1 04
1 .U4

3851.88 Sm II 2238 — 28192 0.29 0.064 -1.19

3855.90 Sm II 327 — 26254 0.31 0.070 -1.15

J o J I ,y L
CIm ITom 11 9918ZZ JO 981^1Z 0 1 J 1 0 19U.jZ 0 079U.U / z —1 1

4

1.14

J ODZ,.UJ c;m TIO ill 11 818O J 0 9^^794zo / ZM- 0 10W.JU 0 067U.UO /
— 1 1 71.1/

dm IIom 11 9^80zoo 7 98S71zo J / J 0 lf\u.zo 0 O'=i0U.UJ 7 —1 911 .Z J

3865.24 Sm II 327 — 26191 0.12 0.028 -1.56

3865.69 Sm II 3053 — 28914 0.067 0.015 -1.83
1871 78J o / 1 . / o CIm IIom 11 1 4.801 407 97110Z / J 1 u 0 49U.4Z 0 oosU.U7J —1 09

1 .uz
1871 9?JO 1 J.I.Z,

C^m IIom 11 1400j4-7 7 901 1 0Ly J 1 u 0 1 9U. 1

Z

0 09 8U.UZO —1
1 .J J

187'n '\/1 C;m IIom 11 1 /180
1 407 9798^Z / Zo J 0 10U. jU 0 C\(^lU.UO /

— 1 1

8

1 . 1

0

3880.77 Sm II 838 — 26599 0.35 0.079 -1.10

3881.38 Sm II 2689 — 28445 0.33 0.075 -1.12
Cm TIom II zooy 98/I9QZo4Z7 0 0 1 QU.U I 7 A r\c\A AU.UU44 —9 1^Z.jD

1 88 90 Qm ITom II
1 Q 1 njy \\) 9 Q^/l 1Z704 1

1 8J.O 0 87U.o /
—0 OA

188^ Q

1

Cm IIom 11
/1 1 8 A4J OO 10 1 1 1jU 1 I J 0 98U.Zo U.UD4 —1 T 01 . 1 7

3889.16 Sm II 2689 — 28394 0.48 0.11 -0.96

3890.08 Sm II 1489 — 27188 0.32 0.072 -1.14
18Q 1 9 1J o " 1 .Z 1

Cm IIom 11 1^181 J I 0 979 1 0Z / Z 1 u 0 1 7U. 1 /
0 018U.Uj 0 —1 491 .4Z

1804 Cm IIom 11 in^i 9079^Z 0 / ZD 0 19U.jZ 0 079U.U / z — 1 1 41.14
Cm IIom 11 197J z / 9 S080Z J 7OU 0 SOU.J 7 0 1

1

U. 1 J —0 87u. 0 /

3897.26 Sm II 5318 — 30969 0.070 0.016 -1.80

3900.89 Sm II 2003 — 27631 0.16 0.036 -1.45
1009 1? Cm IIom 11 1 480140" 97 1 08z / 1 Uo 0 014U.Uj4 0 0077u.uu / /

—9 1 1z. X 1

lon^ 8

1

Cm IIom 11 1 4801 40 " 97078Z / U / 0 0 097u.uz /
0 00^^ 1U.UUO i

—9 91z.z 1

101 n nojy I \}.\)y Cm IIom 11 9^>80Z007 989 SfiZOZJD 0 OS/^u. UJ 0 0 011U.U 1

J

—1 801 .07

3910.92 Sm II 5318 — 30880 0.068 0.016 -1.80

3912.98 Sm II 4386 — 29935 0.12 0.028 -1.56
1 Q 1 7 A Ajyi / .44 Cm TTom II 8180 JO 9^1 'n8ZD J JO 0 91U.Z J 0 0^1U.Uj J — 1 98

1 .Zo
1Q 1 8 ^9iyV o.oZ Cm TTom II

1 /I 8Q
1 4o7 97001Z / UU

I

n 08<U.Uo J 0 090u.uzu — 1 7 11 . / 1

Cm TTom II ZUUj 97/1 Q1Z /47

J

0 0Q8U.U70 0 09

1

u.uz J — 1 6S
1 .DJ

3922.40 Sm II 3053 — 28540 1.7 0.40 -0.40

3922.70 Sm II 1489 — 26974 0.039 0.0090 -2.04
1Q98 98 Cm IIom II 1 4o 7 9^01 8ZD7 J 0 0 84U.o4 0 1

0

U. 1 7 —0 7

1

u. /

1

1Q1 1 1jyi 1 . 1

D

Cm TTom II 1/1QQj4y 7 98010Zo7jU 0 098U.UZo U.UUOD —9 1 8z. 1

0

1Q19 Q7 Cm TTom II
/1 1 8 A4JOO 9Q80^Z7oUj 0 087U.Uo /

0 090U.UZU —1 601 .07

1Q11 <BJ7j J.JO Cm IIom II 418A4joD 90801Z70U

1

0 90U.Z7 0 067U.UO /
—1 1 71.1/

3935.18 Sm II 3910 29314 0.044 0.010 -1.99

3935.76 Sm II 2238 27638 0.25 0.059 -1.23

3938.43 Sm II 2689 28073 0.018 0.0042 -2.38

3939.64 Sm II 838 26214 0.018 0.0043 -2.37

374



Wavelength Spectrum Energy Levels

A K

3941.87 Sm II 0 25361
3943.24 Sm II 838 — 26191

O 111 11 1 489 2682 1

'^m IIO ill 11 2689 2801

2

3948 1 1 9m ITO ill 11 818 261 60

3954.20 Sm II 1489 - 26772
3958.72 Sm II 2689 — 27942
396? 24 "^m 11oil! 11 1499 28710
"XQf^f, 04 9m ITO 111 11 2001 272 1

0

19^ifi 14 9m IIOlll 11 4186 29591

3967.68 Sm II 5318 — 30514
3970.53 Sm II 0 — 25178
1971 40 9m IIO ill 11 1499 28672
197S 11 9m IIOlll XI 7718 jL. 1 DO 1

X^lf\ 11jy 1 yj.z. 1
9m TTolll 11 818OJO

3976.43 Sm II 2689 — 27830
3979.20 Sm II 4386 — 29510
1981 14 9m IIO 111 11 lOSl 78 1 S 1z,o 1 J i

1986 00 9m IIO HI 11 1 S 1 81 J 1 o 76599z.yjj yy
1986 68 9m IIO 111 11 1 4891 to 76S66

3987.43 Sm II 2238 - 27310
3990.00 Sm II 0 — 25056
1991 11 9m IIOlll 11 127 25161
4001 46 9m TiO HI 11 2001 26974
4004 26 9m IIOlll 11 15181 _/ 1 O 26485

4006.60 Sm II 838 - 25790
4006.82 Sm II 2238 — 27188
4007 48 9m IIOlll 11 1499 78445
4008 10 9m IIOlll 11 7689 7761

1

401 1 I'X 9m IIOlll 11 0 74970

4015.77 Sm II 3499 — 28394
4019.84 Sm II 2238 — 27108
401 9 98 9m IIO 111 11 1 4891 ^oy 76158Z.O J J o
409? 71 9m IIOlll 11 177 75 1 78Z, J I/O
4021 21 9m IIO 111 11 177 75175Z, J V / J

4035.11 Sm II 2689 — 27464
4037.10 Sm II 2238 — 27001
4018 10 9m IIO 111 11 1499 78756
4041 68 9m IIOlll 11 15181 J 1 O 76754
4042 72 9m IIOlll 11 75056D \J ~J U

4042.90 Sm II 838 — 25566
4045.05 Sm II 838 — 25553
4046 16 9m IIOlll 11 8180-5 O 7 5 546
4047 16 9m IIOlll 11 1 489 76191zo 1 ;7 1

4047 IS 9m IIOlll 11 7718 76918zo"J o

4048 69 9m IIom 11 1499 98 1 Q9zo 1 yZ.

4049.58 Sm II 2003 26690
4049.81 Sm II 0 24686
4058.87 Sm II 3910 28540
4063.54 Sm II 327 24929

gA gf Log gf

108/sec

U.J J U.UoZ 1 AO— I .Uo

U.ZZ U.Uj 1
_1 OQ

1 .Ly
C\ 0 1U.z 1 U.UjU 1 -3 A— 1 . jU
0.18 0.041 -1.39

0.26 0.061 -1.21

n n5n n n 1

9

U.U 1 z 1 .7J

U.UO" U.U 1 o — 1 70i. ly

U.UOJ U.U I J — 1 .OZ

0.30 0.070 -1.16

0.083 0.020 -1.71

U. J /
c\ ^ AU. 1

4

—A 87

n 7nU.zU U.U4 /
—111

1 .J J

u.z J A /:a

o!o82 0.019 -1.71

0.32 0.077 -1.11

U.J 7 (\ ^ AU. 14 A OC

U.oo notU.Z 1
A (LQ—U.OO

U.40 rt 1 1U. 1

1

A

0.060 0.014 -1.85

0.30 0.070 -1.15

U. 1 o U.U4J —1 lA
1 .jO

U.J 7 u.uyz — 1 (\A
1 .U4

u.z 1 U.UjU 1 -J A
1 . jU

0.13 0.030 -1.52

0.020 0.0049 -2.31

U.UDz U.Ul J 1 81
1 .0 J

U.U4z U.U I u 1 QQi.yy

U. jz n n78U.U / o 111
1 . 1

1

0.080 0.019 -1.71

0.022 0.0054 -2.27

U.U4U A nnQ/:u.uuyo 7 A7Z.UZ

U.Ujo U.U 1

3

1 07— l.O /

nilU. I 1 U.UZo 1
1 .jy

0.024 0.0059 -2.23

0.24 0.059 -1.23

U.J 7 U.U74 1 ni
I .Uj

U.Uo 1 u.uzu _i 7n
1 . /u

u.uyo U.UZ4 —1 ^1
1 .Oj

0.22 0.054 -1.27

0.20 0.048 -1.32

u.z / u.uoo _1 1 8
1 . 1 O

n 1

7

U. 1 / U.U4Z — 1 18I.JO

U. 1 J n nilU.Uj J 1/18
1 .40

0.27 0.066 -1.18

0.047 0.011 -1.94

U. 1 J U.Uj j — I ACt
1 .4?

U.Uj 1 u.uu / o 7 1 7Z. IZ

U. 1

4

U.U3 J —1 .45

0.31 0.078 -1.11

0.14 0.036 -1.45
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Loggf

4064.58 Sm II 2689 — 27285 0.70 0.17 -0.76
4066.74 Sm II 2238 26821 0.36 0.088 -1.05
4068.33 Sm II 3499 28073 0.44 0.1

1

-0.96

4075.84 Sm II 4386 28914 0 64 0 16 -0 79V/« / y

4076 65 Sm II 838 25361 0.082 0.020 -1 69

4076.86 Sm II 327 - 24848 0.022 0.0056 -2.25

4080.56 Sm II 2689 27188 0.12 0.029 -1.54
4081 97 Sm IIO ill i 1 1489 25980 0.046 0.012 —1 94X • y^
4082 60 Sm Fi 53 1

8

29805 0.42 0 1

1

-0 98
4083 24 Sm II 53 1 8 29801 0.090 0 023 -1 65

4083.58 Sm II 2003 - 26485 0.11 0.028 -1.55

4084.40 Sm II 2689 27165 0.11 0.027 -1.57

4092.27 Sm II 0 24430 0.23 0.058 -1.23

4093.04 Sm II 3499 27924 0.031 0.0078 -2.11

4094.05 Sm II 2689 27108 0.14 0.036 -1.45

4098.97 Sm II 2689 - 27078 0.056 0.014 -1.85

4104.13 Sm II 327 24686 0.057 0.014 -1.84

4106 62 Sm II 4386 28730 0.067 0.017 -1.77

4107.28 Sm II 838 25178 0.23 0.057 -1.24

4107.80 Sm II 838 25175 0.016 0.0042 -2.38

4108.32 Sm II 3053 - 27387 0.069 0.017 -1.76

4109.40 Sm II 2238 26566 0.17 0.043 -1.36

4110 19 Sm TiO 111 li 53 1 8 29641 0 28 0 070 -1 16X • X\J

4113 90 Sm IT 1 489 25790 0 14 0.035 -1 46
til VJ.*-HJ Sm TTO ill 11 2689 26,974 0 089 0 023 -1 65

4118.55 Sm II 5318 - 29591 1.9 0.47 -0.32

4119.57 Sm II 2238 — 26506 0.060 0.015 -1.82

4121 36 Sm ITKjiil 11 3053 273 10 0.21 0.054 -1.27

4121 54 Sm II 327 24583 0.028 0.0071 -2.15

A\T1.5\ Sm II 2003 26254 0.11 0.027 -1.57

4123.96 Sm II 3910 - 28151 0.46 0.12 -0.93

4129.23 Sm II 2003 26214 0.11 0.027 -1.57

4133.19 Sm II 2003 26191 0.039 0.0099 -2.01

4135.14 Sm II 5318 29494 0.24 0.061 -1.21

4138.97 Sm II 4386 28540 0.037 0.0096 -2.02

4146.75 Sm II 1489 - 25598 0.051 0.013 -1.88

4147.71 Sm II 327 0.074 0.019 -1.72

41 49 83 Sm TIOiil 11 838 24929 0.21 0.055 -1.26

415? 21 Sm TTOiXX 11 14891 'TO ^ 25566 0 37 0.096 -1.02
zll S"^ '^^

Olll 11 ^ -J 1 o 29388 0 49 0 1 3 -0.90

4155.22 Sm II 4386 — 28445 0.40 0.10 -0.99

4156.25 Sm II 3499 — 27553 0.073 0.019 -1.72

41 59 40 Sm TTOil! 11 15181 _/ 1 O 25553 0 032 0.0084 -2.08

41 S9 1 Sm TTO 111 11 2689 0 045 0.012 -1.93

41 fi^ 77 Sm TTO 111 11 838O J O 24848 0 027 0.0069 -2.16

41 69 48 Sm II|y_) ill 11 2003 25980 0.29 0.075 -1.12

4171.57 Sm II 3499 27464 0.22 0.058 -1.24

4174.43 Sm II 3053 27001 0.091 0.024 -1.62

4178.02 Sm II 4386 28314 0.30 0.080 -1.10

4181.10 Sm II 2689 26599 0.23 0.059 -1.23
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Wavelength Spectrum Energy Levels gA gf
A K 108/sec

Log gf

4183.76 Sm II 327 — 24222
H I OO. L D TT 4186 28256
H- 1 yz. . 1 u Oiil 11 818O J O 24686
41 97 90 9m IIOiii 11 1 4891 '-rO y 25304
41 99 45 ^in IIOlll 11 4386 281 92

AlQX.ll Sm II 2689 —
_ 26485

4202 92 9m IIOiil 11 3910 27696
420^ 05 9m IIO iii 11 1499 27285
4204 82 9m IIO iii 11 3053 26828

9m IIO iii 11 3053 2682 1

Sm II 4386 — 28151
42 1 0 3 5 9m IIOlli 11 838O J O 24583Z.*TJ O J

9m IIO iii 11 1910 776'^Q

9m IIOiil li 1499j^yy Z, / 1 oo
4770 66 9m IIOlii 11 4186

4223.70 Sm II 2689 — 26358
4224 2^^ 9m ITolll 11 1499jHyy 27 1 ^.5

422S W 9m ITolll 11 15181 J 1 o 25 1 78i-J I/O
4229 70 9m ITOlll 11 127 219^^2
42'^4 57 9m ITOlli 11 1499 21 1 08Z. 1 I uo

4236.74 Sm II 5318 — 28914
4237 66 9m IIOiii 11 818O J O 24410
4244 70 9m IIO ill 11 2218 25790Z._J / y\J

did') 1 8 9m IIO iii 11 2001 25551L. J J J J

4247 39 9m ITOlii 11 15181 _J 1 O 25056

4249.55 Sm II 2689 —

4251 78 9m ITO lli 11 1051 26566J \J\j

4253 72 9m IIO lli 11 1499 27001
4256 39 9m IIO ill 11 1051 26540
4258 58 9m ITO ill 11 1499j'-ryy ^yjy 1 T-

4259.39 Sm II 2689 — 26160
4262 68 9m ITO ill 11 1051 2^i50^^

42^^5 08 9m ITOlll 11 1 4891 HO y 24910
42^^9 77 9m TTolll 11 2001 2 5417
4270 I'K 9m ITOlll 11 1 4891 *+o y 24898

4270.84 Sm II 5318 — 28726
4272 01 9m ITOlll 11 15181 J 1 o 24920
4279 68 9m ITOiii 11 2218 25598
4279 94 9m IIOlll 11 2001 25161
4280 32 9m IIOlli 11 818O J O 241 94

4280.79 Sm II 3910 — 27263
4285 50 9m IIO ill 11 2238 25566^ J J \J\J

4286 64tHJ. 9m IIOlli 11 3499 2ft9,2 1

4292 18 Olll 11 Z,UO y ^JyOxJ
4295 74 O ill 11 J'-ryy

4299.34 Sm II 4386 27639
4304.94 Sm II 5318 28540
4309.01 Sm II 1489 24690
4313.73 Sm II 2003 25178
4318.94 Sm II 2238 25385

0.12 0.030 -1.52
0 70 0 18 —0 74W. / T"

0 040 0 01 1 —1 97I • y /

0 013 0 0035 —2 Aft

0 18 0.047 -1 33

0.011 0.0029 -2.54
0 38 0 100\J * 1 \J\J -1 001 -WW

0 57 0 1 5 -0 82
0 023 0 0062 —2 21^ • Z' 1

0 30 0 080 —1 101 . 1 w

0.18 0.047 -1.33
0 16 0 043 —1 371 . J /

0 059\j < \jJ y 0 016 —1 801 • ow
0 089 0 024 —1 621 . uz.

0 48 0 1 3 -0 89W» O J?

0.059 0.016 -1.80
0 026 0 0069 —2 16

0 10 0 079W. \j 1 y —1 101 . 1 w
0 1 5\J* 1 J 0 040
V/. D 1 0 OR^ —1 OS1 .wo

0.97 0.26 -0.58
0 12 0 031 —1 501 . -JW
0 21 0 057 -1 24
0 038 0 010 -1 99L * y y

0 014\j 'Vj y^r 0 0039 —2 41

0.080 0.022 -1.67

0.1

1

0.029 -1 54
0.028 0 0077 -2 1

1

0 88 0 24 —0 62w. wz.

0 099\j -yj y y 0 027 —1 57

0.020 0.0054 -2.27
0 53 0 14- —0 84W. OH-

0 14 0 0'^7 —1 41
0 01 1v. *J 1 1 0 OO'^ 1 —2 50

0 00^ R —2 42Z..HZ>

0.12 0.032 -1.50
0 014v. \j y-r 0 0018 —2 42

0 39 0 1

1

—0 97W. y /

0 072 0 020 —1 701 • / W
0.019 0.0054 -2.27

1.2 0.32 -0.50
0.017 0 0046 -2 34
0. 16 0 045 -1 35
0 1 3 0 036 — 1 45
0 027 0 0075 —2 1 3

0.052 0.014 -1.84
0 24 —1 171.1/

0.23 0.063 -1.20
0.052 0.014 -1.84
0.60 0.17 -0.78
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Wavelength Spectrum Energy Levels gf Loggf
A K 108/sec

4323.28 Sm II 838 - 23962 A 1
0. 12 A AT A0.034 —1.46

4327.51 Sm II 2689 - 25790 U.Ul J
A AA A T0.0043 —2.36

4329.02 Sm II 1489 - 24583 U.44 A 1
0. 12 —0.91

4334.15 Sm II 2238 - 25304 0.40 0.11 -0.94
4345.86 Sm II 838 - 23842 0.11 0.032 -1.49

4346.49 Sm II 4386 - 27387 o.o4y A A 1 yl0.014 1 O—1.86
4347.80 Sm II 3053 - 26046 0.42 A 1

0. 12 A AT—0.93
4350.46 Sm II 3910 - 26889 \).21

A AT ZT0.076 —1.12
4360.72 Sm II 2003 - 24929 0.15 0.044 -1.36
4361.07 Sm II 4386 - 27310 0.12 0.034 -1.47

4362.04 Sm II 3910 - 26828 0.38 All
0.1

1

A AZ"—0.96
4363.45 Sm II 1518 - 24430 A ACT0.053 A A 1 C0.015 —1.82
4368.03 Sm II 3053 - 25940 A 1 O

0. 1

8

A A C T0.053 1 ^ O—1.28
4369.92 Sm II 2689 - 25566 0.068 0.020 -1.71

4370.48 Sm II 5318 - 28192 0.031 0.0088 -2.06

4373.46 Sm II 3499 - 26358 0. 1

8

A ACT0.053 —1.28
4374.98 Sm II 327 - 23177 0.055 A A 1 ^0.016 1 OA—1.80
4378.24 Sm II 5318 - 28151 A ^ 10.61 AIT

0. 17 —0.76
4384.29 Sm II 4386 - 27188 0.15 0.045 -1.35
4390.86 Sm II 1489 - 24257 0.37 0.11 -0.97

4392.60 Sm II 0 - 22759 A AA'3 1U.OOi 1
A AAAAA T AC—3.05

4399.88 Sm II 4386 - 27108 f\ f\A ^0.046 A A 1 T0.013 1 o o—1.88

4403.06 Sm II 1489 - 24194 A 1 O
U. 1 O A A0.053 —1.27

4403.36 Sm II 1518 - 24222 0.094 0.027 -1.56
4405.67 Sm II 3499 - 26191 0.015 0.0043 -2.37

4407.52 Sm II 2003 - 24686 A A 1 C0.015 A AA A C0.0045 —2.35
4409.33 Sm II 2689 - 25361 A 1 ^

0. 16 f\ f\ A10.047 1 T '>—1.32

441 1.83 Sm II 2238 - 24898 A AT '7

0.033 A AAA C0.0095 AT—2.02

4417.58 Sm II 3910 - 26540 0.17 0.049 -1.31

4420.53 Sm II 2689 - 25304 0.46 0.13 -0.87

4421.14 Sm II 3053 - 25665 ATT0.33 A Am0.097 1 A

1

—1.01

4424.34 Sm II 3910 - 26506 1 T
1.3

A T O0.38 A A'^—0.42

4427.58 Sm II 2003 - 24583 A A /I C0.045 A A 1 "5

0.013 1 o o—1.88

AA11.%\ Sm II 2238 - 24816 0.020 0.0059 -2.23
A A 'y "y o o
4433.88 Sm II 3499 - 26046 0.62 0.18 -0.74

Sm II 3053 - 25598 A /CA A 1 O A n c—U. /5

4446.96 Sm II 3499 - 25980 A A 1 '7
0.01 /

A AACA0.0050 O 1 A—2.30
4452.73 Sm II 2238 - 24690 A T C0.35 A 1 A

0. 10 A OO—o.y©
4454.63 Sm II 4386 - 26828 0.57 0.17 -0.77

4456.1

1

Sm II 4386 - 26821 0.043 0.013 -1.90

4458.52 Sm II 838 - 23261 A 1 O A A C /* 1 O T—1 .2 /

4467.34 Sm II 5318 - 27696 1 A
1.4 0.41 A '3 O—o.3y

4472.43 Sm II 1489 - 23842 A AAO0.098 A A'5 A0.030 — 1.53

4473.02 Sm II 2238 - 24588 0.16 0.048 -1.32

4475.18 Sm II 838 - 23177 0.013 0.0038 -2.42

4495.14 Sm II 2689 - 24929 0.0067 0.0020 —2.69

4499.48 Sm II 2003 - 24222 A AO ^0.086 A A'^ ^0.026 —1 .5o

4501.38 Sm II 2689 - 24898 A A 1 A AAC 10.005 1 —2.3U
4505.05 Sm II 2003 - 24194 A A /f 10.041 A A 1 ^0.012 1 OA—i.yo

4511.83 Sm II 1489 - 23647 0.11 0.034 -1.47
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Wavelength Spectrum Energy Levels

A K

4519.63 Sm II 4386 26506
4523.04 Sm II 327 - 22429
4523.91 Sm II 3499 — 25598
4536.51 Sm II 838 22875
4537.95 Sm II 3910 25940

4540.19 Sm II 2238 24257
4543.95 Sm II 2689 - 24690
4544.83 Sm II 2689 24686
4545.81 Sm II 5318 27310
4552.66 Sm II 2003 23962

4554.45 Sm II 838 22789
4560.43 Sm II 327 - 22248
4561.19 Sm II 3499 — 25417
4564.10 Sm II 0 — 21904
4566.21 Sm II 2689 — 24583

4577.69 Smii 2003 23842
4584.83 Sm II 3499 — 25304
4591.82 Sm II 1489 — 23261
4593.54 Sm II 3053 — 24816
4595.29 Sm II 3910 — 25665

4598.35 Sm II 2689 24430
4604.18 Sm II 327 - 22040
4606.51 Sm II 0 21702
4613.50 Sm II 2689 24358
4615.44 Sm II 4386 26046

4615.69 Sm II 1518 23177
4616.49 Sm II 0 - 21655
4624.97 Sm II 10214 — 31830
4630.21 Sm II 838 22429
4642.24 Sm II 3053 — 24588

4646.68 Sm II 2238 23753
4647.53 Sm II 5318 - 26828
4648.16 Sm II 0 — 21508
4655.13 Sm II 3910 25385
4665.13 Sm II 3499 — 24929

4669.40 Sm II 838 22248
4669.65 Sm II 2238 — 23647
4674.60 Sm II 1489 — 22875
4676.91 Sm II 327 — 21702
4682.69 Sm II 3499 — 24848

4687.18 Sm II 327 21655
4689.57 Sm II

_

327 - 21645
4693.63 Sm II

'

1489 — 22789
4699.34 Sm II 2689 — 23962
4704.40 Sm II 0 21251

4710.64 Sm II 5318 26540
4713.06 Sm II 4386 25598
4714.62 Sm II 3053 24257
4715.26 Sm II 838 22040
4717.72 Sm II 3499 24690

gA gf Log gf

108/sec

n /in U. 1 z —A Q7u.yz

yJ.VOJ U.U 1 y — 1 77— 1 . / Z

u.zz U.UO J'
— 1 1 A

1 . 10

0.043 0.013 -1.88

0.27 0.084 -1.08

u.u / u u.uzz 1 .00

u.zz n OAKu.uoo — 1 1 71.1/

U.UZo U.UUoO —7 A7Z.U /

0.017 0.0051 -2.29

0.091 0.028 -1.55

n OA? U.U 1 J — 1 801 .oy

V.VjZ. U.U 1 uu T HA—Z.UU
U.UUj 7 A AA 1 8U.UU I o —7 7/1Z. /4
0.0073 0.0023 -2.64

0.12 0.039 -1.41

v. i J A A/IAU.U4U 1 .4U

U. 1 o A A'\7U.Uj /
—1 7/1— 1 .Z4

U.Uj4 A A 1 7U.U I /
1 -7-7
I. 1 1

0.11 0.034 -1.47

0.20 0.064 -1.20

A AA7 1U.UU / 1
—7 1 ^Z. 1 J

U.UZ 7 A AAQ 1u.uuy 1
—7 A/tZ.U4

U.Uj J A A 1 1U.U I I 1 .yO

0.018 0.0059 -2.23

0.12 0.038 -1.42

U.UOH- A A77U.UZ /
—1 ^7

1 .J /

A AOI 1U.UU 1 1
—7 Q*^

A Al AU.U 1 O — 1 8 11 .0 1

0.021 0.0069 -2.16

0.24 0.076 -1.12

u.uoz A A? AU.UZU —1 7A
1 . / U

U.U44 A A 1 /IU.U 14 —1 8/1— 1 .84

U.UZo A AA8^U.UUoO 7 A7Z.U /

0.049 0.016 -1.79

0.022 0.0071 -2.15

U. I u A AllU.Uj J —1 AH—1 .40

U. 1 J A A/17U.U4Z 1 -J QI. JO
u.z /

A A88U.Uoo — 1 A<— 1 .Uj

0.12 0.040 -1.39
0.034 0.011 -1.95

u.uoo A A77U.UZZ 1 .00

U.UUD7 A AA71U.UUZ J —7 A/1—Z.04
U.Uj 1

A A1 AU.U i U —1 QQ—l.yy

0.040 0.013 -1.88

0.086 0.028 -1.55

U.U4Z A A 1 /IU.U 1 4 — 1 8A
1 .00

U. 1 J A A'nAU.UjU — 1 1A
1 . jU

U.UZ7 A AAQ7U.UU7 /
—7 A1Z.U 1

U.UZ J A AA8/IU.UUo4 —7 A7Z.U /

0.091 0.030 -1.52
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Wavelength Spectrum Energy Levels gf Loggf
A 10'*/sec

4718.33 Sm II 5318 - 26506 0.14 0.046 -1.34
4719.84 Sm II 327 - 21508 0.047 0.016 -1.80
4720.12 Sm II 4386 - 25566 0.018 0.0062 -2.21

4721.39 Sm II 2003 — 23177 0.0081 0.0027 -2.57
4726.02 Sm II 2689 - 23842 U.U4Z U.UI4 l.OJ

4741.72 Sm II 3499 - 24583 0.020 0.0068 -2.17

4745.68 Sm II 838 - 21904 0.091 0.031 -1.51

4755.37 Sm II 2238 - 23261 0.011 0.0038 -2.42
4774. 15 Sm II

1 A OCi1489 — 22429 0.024 0.0083 -2.08

4777.85 Sm II 327 - 21251 U.U3/ U.Ul i

4781.84 Sm II 3910 - 24816 0.030 0.010 -1.98

4791.58 Sm II 838 - 21702 0.043 0.015 -1.83

4804.90 Sm II 838 - 21645 0.0028 0.00098 -3.01
A O t C O 14815.81 Sm II

1 A o r\1489 — 22248 0.093 0.032 -1.49

4816.01 Sm II 3499 - 24257 a nil u.u 1 z I .yj

4829.57 Sm II 3053 - 23753 0.042 0.015 -1.83

4833.32 Sm II 8046 - 28730 0.053 0.018 -1.73

4834.62 Sm II 3910 - 24588 0.033 0.011 -1.94

4836.67 Sm II 838 1 CAO— 21508 0.0060 0.0021 -2.68

4837.65 Sm II 10214 - 30880 U.Uj4 —1 An1.4/

4844.21 Sm II 2238 - 22875 0.081 0.029 -1.54

4847.76 Sm II 5318 - 25940 0.084 0.030 -1.53

4854.36 Sm II 3053 - 23647 0.038 0.013 -1.87

4859.55 Sm II 2689 — 23261 0.026 0.0090 -2.04

4869.98 Sm II 9407 - 29935 U. 1 J U.UJ J V.LI

4893.35 Sm II 4386 - 24816 0.035 0.013 -1.90

4894.30 Sm II 2003 - 22429 0.0079 0.0028 -2.55

4900.73 Sm II 8046 - 28445 0.049 0.018 -1.75

4901.90 Sm II
A A AT9407 AO A 1— 29801 0.045 0.016 -1.79

4913.25 Sm II 5318 - 25665 u.zu u.u / 4

4914.30 Sm II 3499 - 23842 0.0047 0.0017 -1.11

4920.38 Sm II 8679 - 28997 0.12 0.042 -1.38

4923.83 Sm II 4386 - 24690 0.026 0.0094 -2.03

4929.56 Sm II 5318
'^ c c AO— 25598 0.017 0.0061 -2.22

4936.03 Sm II 3499 - 23753 u.uzu U.UU / J —9 1 AZ. 1

4

4938.10 Sm II 2003 - 22248 0.035 0.013 -1.90

4948.63 Sm II 4386 - 24588 0.10 0.037 -1.43

4952.37 Sm II 2689 - 22875 0.041 0.015 -1.82

4953.03 Sm II 1518
^ 1 TA^— 21702 0.011 0.0041 -2.39

4961.94 Sm II 3499 - 23647 u.u / / u.uzy — T '^A1 .j4

4964.56 Sm II 1518 - 21655 0.011 0.0041 -2.39

4972.16 Sm II 7525 - 27631 0.080 0.030 -1.53

4973.74 Sm II 2689 - 22789 0.013 0.0047 -2.33

4981.73 Sm II 53 18 - 25385 0.032 0.012 -1.93

4989.44 Sm II 2003 - 22040 n n 1 nu.u 1 u U.UUJ o Z.4 1

4992.02 Sm II 8046 - 28072 0.11 0.042 -1.37

5001.22 Sm II 1518 - 21508 0.011 0.0040 -2.40

5016.61 Sm II 7135 - 27063 0.051 0.019 -1.71

5023.50 Sm II 2003 - 21904 0.016 0.0060 -2.22

5028.44 Sm II 12045 - 31926 0.68 0.26 -0.59
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Wavelength Spectrum Energy Levels

A K

5031.18 Sm II 12045 31916
5052.76 Sm II 11094 — 30880
jUj / . /4 Qmoin II oo / y 9844^Lo'iHJ

OUl 11 9949Qzz'tz y

JUDO.oO 11 1 1 7Q

1

11/71 'X 1 S99J 1 _) zz

5069.46 Sm II 10214 — 29935
5087.08 Sm II 2003 — 21655
snsR Q7 Qm 1 T

1 1 1 97Qn1 z, / y\j "^94^ SJZ*+J J
1 no 7? Qm T T11 1 Z WH-

J

1 f\Af\J I UHU
Qm 11 y-rXJ 1 98997Z O 7 7 /

5104.48 Sm II 8046 — 27631
5116.70 Sm II 7525 — 27063
J 1 J J .UJ Qmom 11 oo / y 98079zou / z

J 1 J / .u /
Qm T I

11 1 U"OU
J 1 Ou.uO Qmoin XT

11 I 1 C\QA
I I yjy^ 1044^.

5202.73 Sm II 2689 — 21904
5252.77 Sm II 8046 — 27078
J J IZ.Z J Qmom 1

1

9^8Q 9 1 ^08z 1 jUo
<;/170 9QJ't / O.Zi' Qm

1 1 1 U 1 o 1 9849QZo'+z 7
^^"17 07J J J 1 .\j 1

Qm T T
11 1 j'fOD 1 *\99J 1 JZZ

5600.86 Sm II 11791 — 29641
5738.01 Sm II 14504 — 31926
S74^J / fJ . J J Qmom 11 1 4 1 1 S1 f 1 1 J 1 S99J 1 J zz
J / jy.jA Qm 1 1 1 9Q881 Z700 JUJ'+O
J / OO. 70 Qm 11 1 'X(\CiA1 jOU'+ 10880

5801.66 Sm II 10960 — 28192
5831.02 Sm II 12790 — 29935
Jo J 1 . /

Qmolll
¥¥
11 1 4.S041 ^jyjH J 1 Ofo

^8"^^; "^7 QmOlU I T
11 8046 9 S 1 7 SZ J 1 / J

Qm 11 oo /
" 9 S7Q0z J / yy)

5848.67 Sm II 12842 — 29935
5860.42 Sm II 7135 — 24194
J o / o. 1 1

Qmom II
1 A 1 fi 1
I U 1 O 1

97 188Z / 1 OO
Joy 1 .jy Qmom II 1 zU4J 98QQ7Zo77 /

J yJ L.yyj Qmom 11 1 97QO
1 z / yyj Z^Of 1

5938.90 Sm II 7525 — 24358
5957.52 Sm II 9410 — 26191
J yyjJ.LL Qmom 11 199^91 ZZ J z 980Q7Zo77 /

J yyjj. 1 1
QmOlll

¥ I
1

!

1 0874
1 Uo / ^ 97^1

1

Z / D J 1

J ^Do.oZ. Qmom 11 1 1 7Q

1

ZojfU

5994.64 Sm II 11395 — 28072
6011.22 Sm II 11799 — 28429
DU 1 / . J QmOlll

T 1
1 1

1 09 1 41 uz 1 96898ZOoZo
60"^ 9"? QmOlll 1 1

Q4 1 0
1 u 9 *\Q80Zj 70U

oil U.DD Qmom 1 I
11 1 1 7Q

1

11/71 9 8 1^1Zo 1 J 1

1 14 S8D I 1 ^. J O Qmom 11 1 OQAO 97"? 1 OZ / J 1 U
6123.60 Sm II 10214 26540
6124.88 Sm II 12988 29310
6149.10 Sm II 12988 29246
6157.55 Sm II 11395 27631

gA gf Loggf
108/sec

U.lJ o o< 1U.Uj 1
— 1 9Q

I .Z7
O 7 1u. / 1

O 97u.z /
—O ^7U.J /

O 1 1U. I I
O 04 AU.U44 1 16I.JO

0.0093 0.0036 -2.44
0.091 0.035 -1.45

O 47 0 1 8U. 1 O —O 7^U. / J
O 007 ^U.UU / J 0 009 QU.UUZ7 —9 SIZ.J J
0 1 9U. 1 Z O 046 —1 141 .J4
0.76 0.30 -0.53

0.54 0.21 -0.68

0 90U.ZU 0 080U.UoU — 1 1 o
1 . 1 u

O 1 7U. 1 /
o 06<;U.UOJ — 1 1 Q1.17

O ^8U.JO O 91u.z J —O 61U.Oj

0.20 0.080 -1.10

0.25 0.10 -1.00

O 0 1 7u.ui /
O 0067U.UUO /

—9 1 7Z. I /

U.U4J O 01 QU.U 1 7 — 1 71
1 . / J

0 0004 O 0040 —9 40Z.4U

0.048 0.022 -1.66
0.13 0.061 -1.21

0 1 4U. 1 f 0 06 <\ —1 1 Q1.17
O 1 ^U. I 3 O 076U.U / 0 — 1 1 9

1 . 1 Z
O 94 O 1 9U. 1

Z

—O Q9U. 7Z
0.15 0.074 -1.13

0.29 0.15 -0.84

0 016U.U 1 o O 0089U.UUoZ —9 08Z.Uo
0 1 1U. 1 J O 068U.UOo — 1 1 71.1/
O 1 1U. 1 1

O O'nU.Uj J —196
I .ZO

0.035 0.018 -1.75

0.021 0.011 -1.97

O 067U.UO /
o oi <U.Uj J 1 .40

0 008QU.UU07 O 0046U.UU40 —9 14—Z. j4
O 01 QU.U 1 7 O OOQ7U.UU7 /

—9 01Z.UI

0.10 0.054 -1.27
0.073 0.039 -1.41

O 09 4U.UZ4 O O 1 9U.U 1 Z — 1 QO— 1 .7U
O 09 4U.UZ4 O O I 1U.U 1 J 1 QO

1 .7U
O 06 1U.UO 1

o oilU.Uj J •-1 4 a
1 .40

0.11 0.057 -1.24

0.077 0.041 -1.38

O 048u.UHo O 096U.UZO —1 «;q
1 .J7

O O^lU.Uj J O 09QU.UZ7 1 .j4
O 094U.UZf O 01 1U.U I J — 1 88

I .OO

0.019 0.010 -1.99
0.085 0.048 -1.32

O 098U.UZo O O 1 6U.U 1 0 — 1 8 1
1 .0 1

0 097U.UZ /
O 01 ^U.U 1 J — 1 89

I .oZ
O OTQU.UJ 7 O 09 9U.UZZ 1 6S

1 .OJ
O 078U.U / o O 04 4U.U44 1 "26

I .JO

0.025 0.014 -1.85
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Wavelength Spectrum Energy Levels
A K

6160.42 Sm II 10960 - 27188
6168.33 Sm II 12790 28997
6179 82 Sm II 10181 26358
6181 05 Sm II 1 34661 -y ^\J\J 29641^ y 1

6182 89 Sm n 1 1094 27263

6188.00 Sm II 9410 — 25566
6237.66 Sm II 12045 — 28072
6244 21 Sm II 8679 24690A^'-T\j y\j

6246 76 Sm IIOiii 11 8579 24583
ftl^ft 66 Sm IIOlii 11 9407 25385

6267.28 Sm II 9410 — 25361
6289.90 Sm II 9410 — 25304
6291 82 Sm IIKJ Hi 1

1

1 1 395 27285
6301.12 Sm II 101811 V 1 U 1 26046
6302 40 Sm II 1 2567 28429

6307.06 Sm II 8579 - 24430
6327.47 Sm II 10181 25980
6368 28 Sm II 12842 z 28540
6389 85 Sm II 9410 25056
6390.81 Sm II 8579 24222

6406.24 Sm II 10960 - 26566
6417.50 Sm II 8679 24257
6426.64 Sm II 14085 29641
6431.00 Sm II 10960 26506
643 1 96 Sm IIO Ui 11 1 1 39511-/ y ^ 26938

6455.60 Sm II 11799 — 27285
6470.46 Sm II 10214 — 25665

9m IIO ill 11 1 1 0941 1 yjy-r 26540
6484 52 '^m IIO Hi 11 101811 V/ 1 O 1 25598D D y \j

6487 62 Sm IIO iii 11 9407y^\j 1 248 1 6

6490.82 Sm II 12790 - 28192
6498.67 Sm II 8579 — 23962
6502 00 Sm IIOiii 11 1 2567 27942
6542.76 Sm II 1 1799 27078
6544 57 Sm IIOili 11 9410y" 1 \j 24686

6549.77 Sm II 8579 - 23842
6569.31 Sm II 12045 27263
6570 67 Sm nkj iii 11 8046 23261
6585.21 Sm II 9407 24588
6589 72 Sm IIO iii 11 10214 25385

6601.83 Sm II 12045 - 27188
6604.56 Sm II 14504 — 29640
6630 61 TiK_> 111 11 1 223?V ^ L. J 273 1 0

Oill 11 OU / y Z.D 1 J D

1 .VJ 1 ITO Ul 11 1 1 / J7 1 ^\jO^ 1

ITO 111 11 y^ 1 \J

6661.22 Sm II 10181 25175
6679.21 Sm II 8679 23647
6681.53 Sm II 11395 26358
6693.55 Sm II 13604 28540

gA gf Loggf
10'*/sec

0.033 0.019 -1.73
0.029 0.017 -1.78
0.026 0.015 -1.83

0.055 0.031 -1.51

0.045 0.026 -1.59

0.021 0.012 -1.92

0.057 0.033 -1.48

0.019 0.011 -1.95
0.032 0.019 -1.73

0.040 0.023 -1.63

0.093 0.055 -1.26
0.023 0.014 -1.87
0.080 0.047 -1.32

0.024 0.014 -1.84
0.039 0.024 -1.63

0.026 0.015 -1.82
0.079 0.048 -1.32

0.049 0.030 -1.52

0.025 0.015 -1.82

0.017 0.010 -1.98

0.015 0.0093 -2.03

0.020 0.012 -1.91

0.14 0.084 -1.07

0.028 0.017 -1.76
0.015 0.0092 -2.04

0.023 0.015 -1.83

0.019 0.012 -1.93

0.057 0.036 -1.45
0.037 0.023 -1.64
0.023 0.015 -1.83

0.061 0.038 -1.42

0.023 0.015 -1.83

0.017 0.01

1

-1.97

0.078 0.050 -1.30
0.014 0.0092 -2.04

0.011 0.0072 -2.14

0.24 0.15 -0.81

0.019 0.012 -1.91

0.034 0.022 -1.66

0.1

1

0.073 -1.14

0.070 0.046 -1.34

0.33 0.21 -0.67

0.024 0.016 -1.80

0.027 0.018 -1.75

0.032 0.021 -1.68

0.022 0.014 -1.84

0.017 0.011 -1.95

0.043 0.029 -1.54

0.023 0.016 -1.81

0.17 0.12 -0.93
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Wavelength Spectrum Energy Levels

A K

1 2232 27165
6707.45 Sm II 1525 - 22429
6712.62 Sm II 12045 — 26938
6731.84 Sm II 9407 — 24257
6734.06 Sm II 11094 — 25940

6734.81 Sm II 12045 26889
6741.47 Sm II 8046 - 22875
6754.68 Sm II 1 1799 — 26599
6766.52 Sm II 1 1791 — 26566
6778.19 Sm II 1 1791 — 26540

6778.61 Sm II 10181 24929
6781.17 Sm II 8046 — 22789
6790.00 Sm II 7525 — 22248
6792.55 Sm II 12567 — 27285
6794.20 Sm II 11791 — 26506

6829 86 Sm II 10960 25598
6844.71 Sm II 10960 - 25566
6846.54 Sm II 10214 — 24816
6848.16 Sm II 12567 — 27165
6854.50 Sm II 11395 — 25980

6856 03 Sm II 8679 23261
6862.82 Sm II 7135 - 21702
6872.43 Sm II 13604 — 28151
6875.27 Sm II 12567 — 27108
6885.16 Sm II 12790 — 27310

6900 28 Sm II 10874 25361
6909.81 Sm 11 12842 - 27310
6927.03 Sm II 9410 — 23842
6930.41 Sm II 10960 — 25385
6941.56 Sm II 10181 — 24583

6950 51 Sm IIO 111 It 8046 22429
6955.29 Sm II 10214 - 24588
6968.65 Sm II 9407 — 23753
7020.44 Sm II 9407 — 23647
7039.22 Sm II 8046 — 22248

7042.24 Sm II 8679 22875
7051.52 Sm II 7525 — 21702
7054.97 Sm II 11395 — 25566
7082.37 Sm II 7135 — 21251
7085.52 Sm II 8679 — 22789

7122.40 Sm II 14115 28151
7125.11 Sm II 12790 - 26821
7143.98 Sm II 8046 — 22040
7149.60 Sm II 7525 — 21508
7218.09 Sm II 8579 — 22429

7237.02 Sm II 12232 26046
7240.90 Sm II 11791 25598
7257.11 Sm II 12790 26566
7261.45 Sm II 9410 23177
7281.47 Sm II 10960 24690

gA gf Log gf

108/sec

0.019 0.013 -1.90
0.0093 0.0063 -2.20

0.022 0.015 -1.83

0.088 0.060 -1.22

0.084 0.057 -1.25

f\ r\/' /'

0.066 0.045 -1.35

0.028 0.019 -1.72

0.025 0.017 -1.76

0.020 0.014 -1.86

0.030 0.021 -1.69

0.038 0.026 -1.58

0.0087
f\ f\f\ /' f\0.0060 —2.22

0.027 0.019 -1.73

0.025 0.017 -1.77

0.14 0.096 -1.02

0.03

1

0.022 -1.67

0.061 0.043 -1.37

0.025 0.017 -1.76
0.024 0.017 -1.77

0.017 0.012 -1.92

0.044 0.03

1

—1.51

0.015 0.01

1

-1.96

0.064 0.045 -1.35

0.017 0.012 -1.93

0.050 0.036 -1.45

0.010 0.0073 -2.14

0.025 0.018 1 ^ A-1.74

0.012 0.0086 —2.07

0.018 0.013 -1.88

0.015 0.011 -1.97

0.016 0.012
1 C\ A-1.94

0.1

1

0.077 -1.11

0.012 0.0085 -2.07

0.064 0.047 -1.33

0.043 0.032 -1.49

0.052 0.038
1 A-1.42

0.037 0.028 -1.56

0.020 0.015 -1.83

0.033 0.025 -1.61

0.022 0.016 -1.79

0.030 0.023 -1.65

0.040 0.030 -1.52

0.018 0.014 -1.87

0.033 0.025 -1.60

0.013 0.010 -1.98

0.019 0.015 -1.84

0.073 0.058
1 A-1.24

0.015 0.012 -1.92

0.0058 0.0046 -2.34

0.025 0.020 -1.69
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Wavelength Spectrum Energy Levels

A K

7288.92 Sm II 12790 - 26506
Sin II 12045 25598

7453.03 Sm II 12567 25980
7481.99 Sm II 13466 — 26828
7502.39 Sm II 8579 — 21904

7541.42 Sm II 12790 — 26046
7560.15 Sm II 13604 26828
7570.95 Sm II 12842 26046
7578.09 Sm II 14504 27696
7585.77 Sm II 14085 27263

7613.94 Sm II 1 1799 - 24929
763 1.77 Sm II 1 1799 24898
7637.94 Sm II 10874 23962
7645.09 Sm II 8579 21655
7648.02 Sm II 12232 — 25304

7655.78 Sm II 12988 - 26046
7667.20 Sm II 13466 26506
7678.79 Sm II 9410 I 22429
7712.04 Sm 11 14115 — 27078
7728.56 Sm II 13604 — 26540

7749.30 Sm II 13604 - 26506
7755.20 Sm II 1 1799 24690
7820.15 Sm II 1 1799 24583
7835.08 Sm II 14504 27263
7837.27 Sm II 12842 25598

7844.82 Sm II 14085 - 26828
7863.65 Sm II 141 15 26828
7880.07 Sm II 10960 23647
7914.96 Sm II 11799 — 24430
7928.14 Sm II 12988 25598

7937.09 Sm II 12790 - 25385
7948. 12 Sm II 12988 25566
8001.61 Sm II 9410 21904
8014.92 Sm II 13466 — 25940
8025.12 Sm II 12232 — 24690

8026.32 Sm II 14085 - 26540
8032.03 Sm II 1 1395 23842
8048.70 Sm II 14085 26506
8068.46 Sm II 14115 — 26506
8117.16 Sm II 12988 — 25304

8125.12 Sm II 10874 — 23177
8161.90 Sm II 10181 22429
8195.50 Sm II 13466 25665
8218.76 Sm II 1 1799 23962
8240.98 Sm II 13466 25598

8289.26 Sm II 13604 25665
8300.88 Sm II 11799 23842
8305.79 Sm II 14504 26540
8348.68 Sm II 12842 24816
8387.77 Sm II 13466 25385

gA gf Log gf

10^/sec

0.027 0.021 -1.67
0.033 0.027 -1.57

0.037 0.031 -1.51
0.048 0.040 -1.40
0.010 0.0088 -2.05

0.034 0.029 -1.54
0.022 0.019 -1.73
0.034 0.029 -1.54

0.046 0.040 -1.40

0.068 0.059 -1.23

0.013 0.01

1

-1.95

0.011 0.0099 -2.01

0.019 0.017 -1.78

0.020 0.017 -1.76
0.024 0.021 -1.68

0.016 0.014 -1.86
0.034 0.030 -1.53

0.0057 0.0050 -2.30

0.046 0.041 -1.38

0.057 0.051 -1.29

0.056 0.051 -1.29

0.024 0.021 -1.67

0.017 0.015 -1.82

0.085 0.078 -1.11

0.035 0.033 -1.49

0.020 0.018 -1.73

0.038 0.035 -1.46

0.0082 0.0076 -2.12

0.026 0.024 -1.62

0.13 0.12 -0.93

0.025 0.024 -1.62

0.022 0.021 -1.68

0.0095 0.0092 -2.04

0.030 0.029 -1.54

0.025 0.024 -1.63

0.041 0.040 -1.40

0.014 0.013 -1.87

0.070 0.068 -1.17

0.082 0.080 -1.10

0.012 0.012 -1.93

0.0065 0.0064 -2.19

0.015 0.015 -1.82

0.028 0.028 -1.55

0.023 0.024 -1.63

0.023 0.024 -1.63

0.029 0.029 -1.53

0.0091 0.0094 -2.03

0.073 0.076 -1.12

0.023 0.024 -1.63

0.027 0.028 -1.55
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

8432.64 Sm II 14085 - 25940 0.052 0.056 -1.25

8473.54 Sm II 12790 - 24588 0.022 0.023 -1.63

o'+o J .yy CIm ITO ill 11 1 D UV/H — 75^85Z,J J <J^ 0 ^fs'K 0 Of>8 —1 171.1/
8S 1 n QO OIIl 11 1 984? — 74S88 0 019 — 1 411 .H-

1

OJHJ.Z,Z 11olll 11 1 7988 n v\i(\U.V7Z.0 0 079 — 1 54

8617.03 Sm II 12045 - 23647 0.020 0.022 -1.66
8632.82 Sm II 14085 - 25665 0.035 0.039 -1.41

O / \f\J.J^ 9m ITOil! 11 1 *T 1 1 J — 75598 0 070 0 077 —1 65
TTOil! 11 1 n95I I J y J — 77875z.z,o / _J 0 017 —1 44

RIM 89 ITOlii 11 1 7790 — 74757 0 014 —1 47

8758.28 Sm II 12232 - 23647 0.028 0.033 -1.48

8788.83 Sm II 10874 - 22248 0.013 0.016 -1.81

8913.66 Sm II 12045 - 23261 0.078 0.093 -1.03
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Loggf

1970.80 Sn I 1692 52416 3.4 0.20 -0.70
1983.55 Sn I 3428 — 53826 3.0 0.18 -0.76

Oil 1 1478JtZO S741 6JZM- 1 0 7 6z.o 0 16u. 1

0

—0 80U.oU
Oil 1 0 48777H-OZZZ 1 1

1 . 1 0 070 —1151. 1

J

7091 S8 Oil 1 16071 07Z 40487 7 0z.u 0 1

1

U. 1 J —0 88U. 00

2096.39 Sn I 8613 — 56299 1.3 0.083 -1.08
2100.93 Sn I 3428 — 51010 0.80 0.053 -1.28

Oil X 1 607 4808'>Ho yo^ 7 7z . z 0 1 5u. 1

J

—0 81U.o J
7 1 48 71 oil 1 1 6071 D"Z 487 1 6Hoz 1

0

0 17U.JZ 0 077u.uzz — 1 651 .0J

7 1 S 1 41 Oil 1 1478 40804 1 1
1 .

1

0 078U.U / 0 — 1 1 11.11

Sn I 3428 — 48982 1.7 0.13 -0.90
2199.34 Sn I

,
1692 — 47146 1.7 0.12 -0.92

770Q Oil I 1478jtZo 48670too / y
4 0 0 70 —0 51U.J J

7711 o<; on 1 86 1 1 <;1876J JOZG 0 81U.OJ 0 061U.UD 1
— 1 77

1 .ZZ
7711 77 Oil 1 1478 48777tozzz 0 67 0 050 — 1 101 . jU

2246.05 Sn I 0 — 44509 2.6 0.20 -0.71

2251.17 Sn I 8613 — 53021 0.76 0.058 -1.24
77^>7 1 Q CIn Ion 1 86 1

1

7 7z.z 017 —0 77u. / /

77^.8 Q1 CJn Ion 1 1478jtzo 47488
/ f00 6 0D.W 0 47 —0 11U.J J

7786 68 oil 1 1478 47 1 46 1 11 .J 0 10 —0 08u. 70

2317.23 Sn I 8613 — 51754 16. 1.3 0.12

2334.80 Sn I 1692 — 44509 2.4 0.20 -0.70
71S4 84 c;n Ton 1 1 6071 D"Z HH 1 HJ 1

1

0 01U. 7 J —0 01U.UJ
71S7 QO 0111 861

1

00 1

J

51010J 1 U i u 0 60 0 050 —1 101 . JU
7180 77 on 1 1 6071 D"Z 41681 0 47 0 040 — 1 401 .HU

2408.15 Sn I 8613 — 50126 4.2 0.37 -0.44

2421.70 Sn I 8613 — 49894 66. 5.8 0.76
7470 40 c;n Ion 1 1478JHZO 44S76 70z 7. 7 5Z.J 0 41

7411 47 <^n Ion 1 1478jtzo 44S00 0 70u.zu 0 018 —1 751 . / J
74S^ 74Z'tJ J .Z't on 1 1478jfZo 44 1 45HH 1 J 0 11U.J 1 0 078 —1 561 .JO

2483.39 Sn I 3428 — 43683 6.0 0.55 -0.26

2495.70 Sn I 8613 — 48670 23. 2.1 0.33
7^71 07ZJZ J .7Z on 1 861

1

00

1

J 48777HoZZZ 7 8z.o 0 77u.z /
—0 57U. J /

7^46 CIn Ton 1 w 107 57J7ZJ /
1 8J.O 0 17U. J /

—0 41U.tJ

Zj / 1.JO on 1 861 1oD 1 J 47488H / 'too 1 6 1 61.0 0 7 1u.z 1

2594.42 Sn I 8613 — 47146 8.3 0.84 . -0.08

2661.24 Sn I 1692 — 39257 2.3 0.25 -0.60
7706 <; 1Z / UO. J 1 on 1 1 6071 D7Z 18670J OOZ7 1 0 0 1 1

1 X 0 04
7761 78Z / 0 1 . / 0 Oil 1 1478JtZO 10676 0 7 1u.z 1 0 074u.uzt —\ 671 .oz
7770 81 on 1 861 1 44576 7 8

/ .0 0 01u. 7

1

—0 04U-Ut

2785.03 Sn I 8613 — 44509 2.5 0.29 -0.54

2812.59 Sn I 17163 — 52707 5.5 0.65 -0.19
7811 '518Zo 1 J.JO on I 86 1 100

1

J 441 45Hf 1 1

J

4 7t.z 0 50U.jU —0 10U.jU
TCIQ QQZo J 7. -77 on 1 1478 18670 7 1z 1

.

7 5Z.J 0 40
78S0 67Zo ju.oz Oil 1 861 100

1

J 41681tJOO J 1 1
1 1

.

1 11 . J 0 1 1u. 1

1

7861 11zodj. J J on 1 Q 1401 4D^y 1

H

5 1J . J 0 65U.D J —0 1 0u. 1 y

2913.54 Sn I 17163 51475 9.5 1.2 0.08

3009.14 Sn I 1692 34914 3.9 0.53 -0.28

3032.80 Sn I 17163 50126 13. 1.8 0.26

3034.12 Sn I 1692 34641 4.4 0.61 -0.22
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Wavelength Spectrum Energy Levels

A K

3141.84 Sn I 17163 - 48982
3175.05 Sn I 3428 - 34914
3262 34 Sn IOil 1 861

3

— 39257
3330.62 Sn I 8613 - 38629
3655.78 Sn I 17163 - 44509

3801.02 Sn I 8613 - 34914
4524.74 Sn I 17163 - 39257
5631.71 Sn I 17163 - 34914
8552.60 Sn I 34914 - 46603

1 C\0 OTT*-'"6 gl

lO^/sec

1.1 0.16 -0.79

3.2 0.49 -0.31

11. 1.8 0.25

1.9 0.32 -0.49

4.0 0.81 -0.09

2.0 0.43 -0.37

1.1 0.35 -0.46

0.042 0.020 -1.70
0.35 0.38 -0.42
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Wavelength Spectrum Energy Levels
A K

gA
108/sec

gf Log gf

2428.10 Sr I 0 41172 0.20 0.018 -1.75
2569.47 Sr I 0 — 38907 0.11 0.011 -1.96
Ly J 1 .o J O I 1 u 14O08j4U70 O OS sU.Uj J O 007 1U.UU /

1

7 1 ^—Z. 1 J

J jU 1 . / J or 1
1 41 1 8
1 4J 1 o A A SO*;44J70 1 8l.o O 7Qu.zy —U. j3

IITQ QQ or 1
1 A ^04
1 4JU4 A A S7/;44JZO 1 8l.o O 7Q —U. j3

3351.25 Sr I 14899 — 44730 2.5 0.42 -0.37
3366.33 Sr I 14899 — 44596 1.8 0.31 -0.51
iQ4n »n Q T- Ior I 1 4J 1 o J 700D O SIU. j3 O 1 7U. Iz

TV Q 1—U.7l
1QAQ "X^ or 1

1 A ^(\A
1 4jU4 1QAQ 13 707 1

1 1
1 .

1

n 7 cU.Zj A CO

1Q7n O/l or 1
1 A K(\A
1 4jU4 J 7000 O S/1U. j4 oilU. 1

3

A OA—U.7U

4030.38 Sr I 14899 — 39703 2.4 0.58 -0.24
4032.38 Sr I 14899 — 39691 0.55 0.13 -0.87
/I /lie OA 0 1 1

1 4800
1 Hoyy 1747 SJ / 4Z J O 17U.3 /

O 1 1U. 1 1 U. 70
4^.07 11 O I 1

0U 7 1 ^08Z 1 U70 0 8SU.o J O 77U.Z /
A C7^J. J /

/ LL.Lo O I 1
1 4^04
1 4JU4 1 SA7SJ JO / J 7 7Z.Z O 74U. /4 A 1 -J

U. 1

3

Sr I 14318 — 35400 1.4 0.47 -0.32
4784.32 Sr I 14504 — 35400 0.90 0.31 -0.51
48 1 1 88to 1 1 .oo IO I 1

1 4800 1 S/;7 SJ JO / J 1 43.4 1 7
1 .Z O 07U.U /

4817 08 0 1 1
1 4'\04
1 4JU4 1 S 1 04J J 1 74 7 7Z.Z O 78U. / o —O 1 1U. 1 1

48^^ 04 or 1
18 1^0
1 o 1 J 7 187SOJ o / JU O 84U.o4 O 10U.3U A c-j^J. j3

4868.70 Sr I 18219 — 38752 1.0 0.36 -0.44
4872.49 Sr I 14504 — 35022 1.8 0.63 -0.20
/I 87^ A^: or I

1 A ^r\A14jU4 1 SOA73 jUU /
O 1 sU.3 J oilU. 13

A QA—u.yu
/I 87A 1748 /D. jZ or I

1 /t 8 QQ14077 1 </1 AO3 j4UU 1 11.3 o AnU.4 /
A 11—U.3 3

/I 80 1 08 or I
18110
1 o J J 7 187S S3o / J J 1 7

1 . /
O A 1U.o 1

A T 1^J.Z 1

Sr I 14899 — 35045 4.8 1.8 0.25

4967.94 Sr I 14899 — 35022 0.78 0.29 -0.54
^ 1 07 or 1

701 <0 37J37 1 8
1 .o O 7 1U. / 1

—O 1 sU. 1 J
S777 70 OI 1 1 8 1 '^Q

J O 1 J 7 171073 / 3UZ 1 71 . /
0 MU.07 —0 1 f>U. 1 o

S77S 1 1 O I 1 1 8 1 SO1 O 1 J 7 17707J / Z7Z 7 Az.t 0 08U. 70 —O 01U.U 1

5229.27 Sr I 18219 — 37336 2.4 1.00 -0.00

5238.55 Sr I 18219 — 37302 3.4 1.4 0.14
^7 OO or 1

18110
I O J 1 7 171 1A3 / 3 30 S 0J.

7

7 4Z.4 O 10U.37
<;170 87 or 1

701 SOzu I jyj 18Q073 07U /
O A8U.Oo 0 70U.Z7 —O S4U. j4

^4*^0 84J4JU.04 or 1
18710
1 oZ 1 7 I^SAO30JOU 1 c

1 .J O (isU.Oo —O 1 7U. 1 /

5480.84 Sr I 18319 — 36560 7.2 3.2 0.51

5486.12 Sr 1 18159 — 36382 1.1 0.48 -0.31

J jU4. 1 / or I

1 O 1 Q
1 OZ 1 7 3o3oZ "J A3.4 1 A

1 .D O 1 QU. 1 7

or I
1 g 1 cQ
1 O 1 J7 1 A7 /i/l3oZd4 7 ^Z.J

1 1
1 .

1

O OSU.Uj

J J j4.o 1 or I
18110
1 O J 1 7 1*^1873d3oZ 7 OZ.U O OOU.7U —O 04U.U4

5540.05 Sr I 18219 — 36264 1.9 0.88 -0.06

5543.36 Sr I 21698 — 39733 0.63 0.29 -0.53
<Q70 1 OJ 7 /U. 1 U or I

7 1 f^QQZ 1 D70 1QAAA3 6444 O 18U.3o O 70U.ZU —O ^0U.07
1 /I C 7 ^ or I

1 07 1 Q
1 oZ 1 7 337 /3 O 1 /IU. 14 O OSAU.UOO 1 A/;— 1 .UO

o3oJ.y4 or I
1 0 1 <Q
1 O 1 J 7 33oOo r\ ^ AU. 14 O 08SU.Uo J — 1 07

1 .U /

or I
1 8 1 SO
1 O 1 J7 1 1 8 S

1

33oj3 O 1 0U. I 7 O 1 7U. 1

Z

—O 01U. 7J

6380.75 Sr I 18159 33827 0.55 0.34 -0.47

6386.50 Sr I 18319 33973 0.52 0.32 -0.50

6388.24 Sr I 18219 33868 0.34 0.21 -0.69

6408.47 Sr I 18319 33919 5.1 3.2 0.50
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

6446.68 Sr I 18319 - 33827 0.14 0.087 -1.06

6465.79 Sr I 21698 - 37160 0.36 0.22 -0.65
6504 00 Sr I 18219 - 33590 2.9 1 8 0 26
6546.79 Sr I 18319 - 33590 0J3 0.34 -0.47

6550.26 Sr I 21698 - 36961 2.3 1.5 0.18

6617.26 Sr I 18159 - 33267 1.5 0.96 -0.02

6643.54 Sr I 18219 - 33267 0.39 0.26 -0.59
6791 05 Sr I 143 1 8 - 29039 0 27 0 19 -0 72

6878.38 Sr I 14504 - 29039 0.74 0.53 -0.28

6892.59 Sr I 0 - 14503 0.0020 0.0014 -2.84

7070.10 Sr I 14899 - 29039 0.87 0.65 -0.18

7153.09 Sr I 21698 - 35675 0.063 0.048 -1.32
7167 74 Sr I 201 50 — 34098 0 1 7V/. 1 / 0 1 ^ -0 89

7232.27 Sr I 20150 - 33973 0.13 0.10 -0.99
7309.41 Sr I 20150 - 33827 1.6 1.3 0.10

7621.50 Sr I 20150 - 33267 0.28 0.25 -0.61

7673.06 Sr I 21698 - 34727 0.34 0.30 -0.52
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 10''/sec

2152.84 Sr II 14556 - 60992 1.3 0.089 -1.05

2165.96 Sr II 14836 - 60992 1.5 0.11 -0,96

3380.71 Sr II 23715 - 53286 14. 2.4 0.38

3464.46 Sr II 24517 - 53373 21. 3.8 0.58

3474.89 Sr II 24j I / — J jZoo z.o A /I C —U. jz

4077.71 Sr II 0 - 24517 0.66 0.17 -0.78

4161.80 Sr II 23715 - 47737 2.0 0.52 -0.28

4215.52 Sr II 0 - 23715 0.38 0.10 -0.99

4305.45 Sr II 24517 - 47737 3.5 0.99 -0.01
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

^1 CI inZi J /.3U Ta I Q 4Z4Uo
2361.09 Ta I 2010 — 44350
2371.58 Ta I 3964 — 46117
2396.30 Ta I 5621 — 47340
2406.55 Ta I 2010 — 43551

Z4U/.5 / Ta I
TA 1 n /I 7 c c 143 J j3

2414.32 Ta I 9253 50660
2421.03 Ta I 3964 — 45256
2427.64 Ta I 0 — 41180
2437.67 Ta I 0 — 41010

Ta I
on 1 f\ZUlU 4Zyo3

2442.39 Ta I 5621 — 46552
2447.17 Ta I 0 — 40852
2454.48 Ta I 3964 — 44693
2460.55 Ta I 9253 — 49882

T /I /C <Z4oj.Zo i a I JOZ 1 4o 1 /Z

2472.13 Ta I 3964 — 44403
2473.13 Ta I 3964 — 44386
2474.62 Ta I 2010 — 42408
2475.33 Ta I 9759 — 50146

Z4 /o.ZZ 1 a I u 4U337
2484.95 Ta I 0 — 40230
2486.70 Ta I 3964 — 44166
2496.24 Ta I 6069 — 46117
2504.45 Ta I 3964 — 43881

2507.45 Ta I ZOlO 41879
2512.65 Ta I 0 39787
2519.78 Ta I 6049 — 45724
2526.35 Ta I 2010 — 41581
2531.29 Ta I 5621 — 45115

^ CI A An Ta I 9705 ACi 1 ACi4y i4y
2534.97 Ta I 5621 45058
2546.80 Ta I 0 — 39253
2549.38 Ta I 3964 — 43177
2551.07 Ta I 2010 — 41198

Zj J j.Uj 1 a I 3704 43uyu
2559.43 Ta I 0 — 39060
2562.10 Ta I 3964 — 42983
2563.33 Ta I 2010 — 41010
2563.70

.
Ta I 0 — 38994

Zj / 3.j4 Ta I
f\u 7 O O /I c

2573.79 Ta I 2010 40852
2574.38 Ta I 9976 — 48809
2575.47 Ta I 9253 — 48070
1511.1% Ta I 5621 — 44403

2579.62 Ta I 0 38754
2580.16 Ta 1 2010 40756
2584.69 Ta I 9253 47931
2585.61 Ta I 9705 48369
2593.08 Ta I 5621 44174

U.o / u.u / 3
1 1 A— 1 . 1

4

1.7 0.14 -0.85

3.7 0.31 -0.50

1.6 0.14 -0.87

1.1 0.095 -1.02

U.34 U.U3U 1 ^1

6.2 0.55 -0.26

2.2 0.20 -0.71

2.0 0.18 -0.76

0.54 0.048 -1.32

T 1Z. 1
A 1 QU. 1 7 ^J. /z

4.0 0.36 -0.45

0.65 0.058 -1.23

1.9 0.17 -0.76

6.9 0.63 -0.20

0 AZ.4 u.zz U.OO

2.1 0.20 -0.71

2.7 0.25 -0.61

6.1 0.56 -0.25

8.8 0.81 -0.09

u.o J u.u / y

2.8 0.26 -0.59

2.0 0.19 -0.73

1.5 0.14 -€.85

9.4 0.88 -0.05

J.

3

U. jU A 1A—U.3U
1.2 0.11 -0.95

2.6 0.25 -0.60
9.9 0.95 -0.02

1.1 0.11 -0.97

3.

1

U.3U A <1—U.jZ
2.6 0.26 -0.59

1.0 0.10 -1.00

1.8 0.18 -0.75

3.4 0.34 -0.47

J. I U.3U —A ^0U.jZ
4.9 0.48 -0.32

5.7 0.56 -0.25

0.57 0.056 -1.25

0.56 0.056 -1.25

1 Q n 1 QU. 1 y A 7 1

3.1 0.31 -0.51

1. 1.1 0.02

9.1 0.90 -0.04

7.5 0.74 -0.13

0.46 n n A cU.U4j 1 "J A—1 .34

1.6 0.16 -0.80

8.3 0.84 -0.08

6.5 0.65 -0.19

8.8 0.89 -0.05
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Wavelength Spectrum Energy Levels

A K

2595.26 Ta I 5621 — 44141
2596.12 Ta I 0 38508
2596.61 Ta I 2010 40510
2598.75 Ta I 6049 44518
2600.14 Ta I 0 38448

2601.06 Ta I 6049 - 44484
2602.38 Ta I 6069 44484
2603.82 Ta I 9976 48369
2605.32 Ta I 9253 _ 47625
2608.20 Ta I 2010 _ 40339

2608.63 Ta I 2010 - 40333
2609.00 Ta I 6069 44386
2610.13 Ta I 6049 44350
2611.34 Ta I 3964 42247
2615.25 Ta I 9705 _ 47931

2615.46 Ta I 9705 — 47928
2615.66 Ta I 2010 40230
2624.12 Ta I 6049 44146
2625.46 Ta I 6069 44146
2635.93 Ta I 2010 39936

2636.37 Ta I 9705 - 47625
2636.67 Ta I 3964 41879
2636.90 Ta I 5621 43533
2643.89 Ta I 6069 43880
2646.37 Ta I 2010 _ 39787

2647.47 Ta I 0 - 37761
2650.28 Ta I 9253 46974
2652.32 Ta I 9705 47397
2653.27 Ta I 2010 39688
2656.61 Ta I 0 37630

2657.30 Ta 1 3964 - 41585
2661.34 Ta I 5621 43185
2661.89 Ta I 5621 43177
2667.17 Ta I 6069 43551
2668.07 Ta I 5621 43090

2668.62 Ta I 0 - 37461
2671.63 Ta I 10950 48369
2674.49 Ta I 10690 48070
2684 28 Ta I 2010 39253
2686.29 Ta I 9759 46974

2690.54 Ta I 9253 — 46410
2691.31 Ta I 0 37146
2692.40 Ta I 5621 42752
2693.34 Ta I 6049 _ 43167
2693.50 Ta I 5621 _ 42737

2694.76 Ta I 6069 43167
2696.81 Ta I 9253 46323
2698.30 Ta I 2010 39060
2700.70 Ta I 12866 49882
2703.06 Ta I 2010 38994

gA gf Loggf
108/sec

1 1
1 1 . 1 .

1

0 06\). \}\J

\J. J yj
— 1 dd

0 Odd — 1
"^5

0.97 0.098 -1.01

0.91 0.092 -1.03

3 1 0 3 1 —0 50
1 9 0 20 —0 71V/. / 1

3 8 0 39 —0 41

3.2 0.33 -0.48

0.36 0.037 -1.44

9 6 0 98 —0 01\J»\J 1

4 5 0 46 —0 34
0 74 0 076 —1 12

3.7 0.38 -0.42

4.0 0.41 -0.39

?0 2 0 0 3

1

2 1 0 22 —0 67
0 ^6 —0 44

1.8 0.18 -0.74

0.43 0.045 -1.35

Z. • O 0 29 —0 54
5 1 0 54 —0 27

1 6 0 1 9

3.3 0.35 -0.46

3.6 0.38 -0.42

8 2 0 87 -0 06
3 2 0 34 —0 47
2 2 0 2^ —0 63

15. 1.6 0.21

6.3 0.66 -0.18

0 69 0 074 -1 1 31 • 1

25 2 6 0 42
2 5 0 26 -0 58

0.91 0.097 -1.01

3.5 0.37 -0.43

1 Q 0 20 —0 69
f\ 7 0 72 -0 14

7 1 0 22 -0 65

3.2 0.34 -0.46

1.6 0.18 -0.76

1 A 0 1 5 —0 82
1 fi1 .u 0 1 1 —0 96yj. yyj

'k 7 -0 40

1.5 0.16 -0.78

0.73 0.080 -1.10

2 ^ 0 25 -0 59
1 11.1 0 02
0 57 -0 25

d fk 0 50 -0 30

0.43 0.047 -1.33
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Wavelength Spectrum Energy Levels

A K

2706.69 Ta I 10690 47625
2710.13 Ta I 3964 — 40851
2714.67 Ta I 0 — 36826
2717.18 Ta I 3964 — 40756
2718.38 Ta I 6069 — 42845

2720 76 Ta I 2010 38754
2721.83 Ta I 6049 - 42779
2726.32 Ta I 2010 — 38679
2727.78 Ta I 10690 — 47340
2732.92 Ta I 0 — 36580

2741 17 Ta I 9253 45724
2743.59 Ta I 2010 — 38448
2746.68 Ta I 5621 — 42018
2747.85 Ta I 11244 — 47625
2748.78 Ta I 3964 — 40333

2749.83 Ta I 9705 46061
2752.30 Ta I 10690 — 47013
2758.31 Ta I 2010 — 38253
2774.88 Ta I 15391 — 51418
2775.88 Ta I 0 — 36014

2779.10 Ta I 3964 39936
2779.70 Ta I 9759 — 45724
2781.37 Ta I 9705 — 45648
2781.79 Ta I 10950 — 46888
2787.69 Ta I 9253 — 45115

2789.77 Ta I 12235 48070
2790.71 Ta I 3964 39787
2791.67 Ta I 6069 — 41879
2796.34 Ta I 2010 — 37761
2796.56 Ta I 9976 — 45724

2800 57 Ta I 12235 47931
2802.07 Ta I 3964 - 39641
2804.76 Ta I 6049 — 41693
2806.30 Ta I 6069 — 41693
2806.58 Ta I 2010 — 37630

2810 92 Ta I 12235 47800
2814.80 Ta I 6069 - 41585
2815.01 Ta I 2010 — 37524
2815.12 Ta I 6069 — 41581
2817.50 Ta I 10690 — 46172

2819.37 Ta I 3964 39422
2824.81 Ta I 12235 — 47625
2826.18 Ta I 10950 — 46323
2826.42 Ta I 10690 — 46061
2827.18 Ta I 5621 — 40982

2833.64 Ta I 9976 45256
2834.41 Ta I 9976 45246
2836.62 Ta I 0 .0 5243
2837.94 Ta I 10950 46177
2842.82 Ta I 11244 46410

irA gi Log gf

108/sec

26. 2.9 0.46

10. 1.1 0.05

7.0 0.77 -0.11

2 0 0 22 -0 66\J'\J\j

2.2 0.24 -0.62

2.2 0.24 -0.61

2.5 0.28 -0.56

0.12 0.013 -1.88

2.4 V/. -? o

0.17 o!o2o -1.71

4.9 0.55 -0.26

0.89 0.10 -1.00

6.1 0.69 -0.16
1 7 0 1 9 -0 79\J» 1 ^

8.8 1.0 0.00

33. 3.7 0.57

7.6 0.86 -0.07

4.2 0.48 -0.32
1

9

1.4 0 1 5

1.7 0^20 -0.71

0.68 0.079 -1.10

1.8 0.20 -0.69

3.4 0.40 -0.40
1 9 0 14 —0 84\J. 0*T

11. 1.3 0.12

3.3 0.38 -0.42

0.66 0.077 -1.11

1.4 0.16 -0.79
9 5 n 99 —0 54

2.6 0.31 -0.51

3.2 0.37 -0.43

2.3 0.27 -0.56

0.57 0.067 -1.17
4 7 —0 75

1.8 0.21 -0.67

8.3 0.98 -0.01

1.0 0.12 -0.92

0.32 0.038 -1.42
1 0 0 19 -0 92

2.1 0.25 -0.61

0.55 0.066 -1.18

2.5 0.30 -0.52

2.9 0.35 -0.46
1 3 0 16 —0 79

0.86 0.10 -0.99

5.2 0.63 -0.20
2.1 0.25 -0.60
0.062 0.0075 -2.13

2.1 0.25 -0.60
11. 1.4 0.13
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

2844.25 Ta I 6049 41198 6.2 0.76 -0.12

2845.35 Ta I 5621 — 40756 2.5 0.30 -0.52
O A C OA2845.84 Ta I

/111 no41 198 0.33 A A /I 10.041 1 A—1.39
2848.05 Ta I 9705 A A oc\n44807 3.9 f\ AO0.48 -0.32

2848.52 Ta I 3i'64 39060 'J A3.0 A O ^0.36 f\ A A—0.44

2849.82 Ta I 11244 46323 4.4 0.53 -0.27

2850.98 Ta I 5621 — 40686 16. 1.9 0.29

2861. 12 Ta I 606y 41U10 A yl O0.4o A Acn —1.Z3
o 1 no Ta I 446©y Q A l.z

A A/C0.06

2868.65 Ta I 3964 "2 O O 1 '3

1.5
A 1 O
0. ly A—0. /z

2871.42 Ta I 2010 36826 1.3 0.17 -0.78

2873.36 Ta I 0 - 34792 0.44 0.055 -1.26

2873.56 Ta I 3964 on c A38754 1.3 0. 16
A OA—0.80

2874.17 Ta I 6069 A AO CO40852 1 o
1.8

A O 10.Z3 A C A—0.64
1 O ^7 /' 112876. 1

1

Ta I 9759 A A C O445 18 1 A3.4 A /I O0.43 —0.37

2879.52 Ta I 13352 48070 2.3 0.28 -0.55

2879.74 Ta I 3964 - 38679 0.58 0.072 -1.14

2880.02 Ta I 5621 40333 2.y 0.36 —0.44

2881.23 Ta I 9705 A A A rx"^44403 f\ o^0.83 A 1 A0.10 A no

2891.04 Ta I 13352 4793

1

5.5
A z: A0.69 A 1 z:-0.16

2891.84 Ta I 2010 36580 2.1 0.26 -0.59

2894.15 Ta I 9976 - 44518 2.6 0.33 -0.49
o o n c 1 A2895.10 Ta I 12866 Aliyl n o7.8 A no0.98 A A 1—0.01

2898.42 Ta I 15391 >j no
3.

3

A /I 10.41 A 1 Q—o.3y
2899.04 Ta I 3964 O A AO38448 l.z

A 1 C —v.o3

2900.36 Ta I 9705 44174 3.9 0.50 -0.30

2901.05 Ta I 9705 - 44166 0.98 0.12 -0.91

2902.05 Ta I 13352 A n oc\f\47800 35. A A4.4 0.64

2904.07 Ta I 10690 /I C 1 1 c45 1 15 4.6 A C O —0.Z3
2908.91 Ta I

1 C\£l C\C\10690 45058 5.1
f\ H A0.64 A 1 n—u. ly

2913.32 Ta I 5621 _ 39936 0.24 0.030 -1.52

2914.12 Ta I 10950 - 45256 6.4 0.82 -0.09

2914.94 Ta I
1 f\C\CC\10950 A A ^45246 r\ OA A 1 A A QQ—o.yy

2915.49 Ta I 3964 38253 1 o
1.3

A 1
0. 17

A nn
^ -yj.ll

2917.12 Ta I
r' r\ r' C\6069 40339 0.27

A AT A0.034 —1.47

2925.19 Ta I 6069 _ 40245 3.1 0.40 -0.39

2925.66 Ta I 9976 — 0.79 0.10 -1.00

2926.46 Ta I 6069 40230 A ^7 O
0.78 A 1 A0.10 1 AA—1.00

^ f\ f\f\
2930.99 Ta I 12866 A y c\'n A 1 o

1.8
AT?0.23 —0.64

2932.70 Ta I 46323 13.
1 n
1.7

A O /I0.Z4

2933.55 Ta I 0 34078 2.3 0.30 -0.53

2934.85 Ta I 9705 — 43769 1.4 0.18 -0.74

2938.43 Ta I 12866 A ^ O O O46888 1. / O.Zj —U.6j
2939.28 Ta I

1 1 1 /I

1 1244 45256 4.9 0.63 A TA—O.ZO
'^C\ Af\ r\/i2940.06 Ta I 10690 A A £1C\'J

1 j.
1 ^1.6 u.zz

Ar\2940.22 Ta I 0 34001 1.6
A O 1U.Z 1

A AQ—o.6y
2941.37 Ta I 13352 47340 8.8 1.1 0.06

2942.14 Ta I 3964 37943 0.96 0.13 -0.90

2945.69 Ta I 12235 46172 1.4 0.19 -0.73

2946.91 Ta I 9253 43177 2.7 0.35 -0.45
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Wavelength Spectrum Energy Levels

A K

2951.92 Ta I 2010 35877
2957.60 Ta I 5621 — 39422
2963.06 Ta I 10950 — 44689
2963.32 Ta I 2010 — 35746
2963.91 Ta I 9253 — 42983

2965 54 Ta I± CL i. 2010 35721
2969.47 Ta I 3964 — 37630
2969.90 Ta I 13352 — 47013
2975.56 Ta I 3964 — 37561
2976.10 Ta I 9253 — 42845

2981.19 Ta I 9705 43239
2984.36 Ta I 9253 - 42752
2988.58 Ta I 10690 — 44141
2989.50 Ta I 6049 — 39490
2991.25 Ta I 6069 — 39490

3001.54 Ta I 12866 46172
3004.15 Ta I 9705 — 42983
3011.12 Ta I 13352 — 46552
3011.88 Ta I 5621 — 38813
3016.37 Ta I 11244 — 44386

3019.67 Ta I 1 1244 44350
3024.09 Ta I 5621 — 38679
3025.16 Ta I 9705 — 42752
3027.51 Ta I 12235 — 45256
3028.78 Ta I 9976 — 42983

3030.29 Ta I 6069 39059
3043.92 Ta I 10690 — 43533
3045.96 Ta I 13352 — 46172
3048.86 Ta I 2010 — 34800
3049.56 Ta I 2010 — 34792

3050.10 Ta I 6069 38845
3058.64 Ta I 6069 — 38754
3060.29 Ta I 3964 — 36631
3063.56 Ta I 5621 — 38253
3069.24 Ta I 12235 — 44807

3076.38 Ta I 6049 38546
3077.24 Ta I 10690 - 43177
3078.23 Ta I 6069 — 38546
3079.96 Ta I 12235 — 44693
3081.85 Ta I 6069 — 38508

3085.54 Ta I 10690 43090
3087.53 Ta I 6069 — 38448
3092.06 Ta I 9253 — 41585
3092.44 Ta I 9253 — 41581
3092.99 Ta I 5621 — 37943

3093.87 Ta I 9705 42018
3095.39 Ta I 13352 45648
3103.25 Ta I 0 32215
3107.21 Ta I 9705 41879
3115.86 Ta I 2010 -34095

1 OCT CFT

108/sec

1.2 0.15 -0.82

1.1 0.14 -0.86

0.93 0.12 -0.91
0 44 —0 35

2.0 0.27 -0.58

1.7 0.22 -0.66

1.3 0.17 -0.77

3.6 0.48 -0.32
—0 68

1.4 0.18 -0.73

1.1 0.14 -0.84

0.95 0.13 -0.90

4.4 0.59 -0.23

1 ? 0 1 6 —0 80

0.65 0.087 -1.06

2.2 0.30 -0.53

1.2 0.16 -0.80

9.8 1.3 0.13
1 3 0 17 -0 77

2.0 0.27 -0.57

1.7 0.24 -0.63

0.52 0.072 -1.14

3.3 0.45 -0.34
1

1

1 s 0 \f\\J. 1 u
1.8 0.24 -0.62

0.68 0.094 -1.03

1.7 0.24 -0.62

5.2 0.73 -0.14
0 35 0 049 —1 31

1.0 0.14 -0.84

0.64 0.090 -1.05

0.85 0.12 -0.92

0.47 0.066 -1.18
0 94 0 1 3 —0 88w. o o

17. 2.5 0.39

0.21 0.030 -1.52

7.6 1.1 0.03

0.81 0.12 -0.94
^ 4 0 48 —0 '\7

1.0 0.14 -0.84

3.4 0.48 -0.31

0.79 0.11 -0.95

0.40 0.058 -1.24
7 4

0.18 0.026 -1.59

2.3 0.33 -0.48

7.6 1.1 0.04
0.54 0.078 -1.11

1.1 0.16 -0.80
0.12 0.018 -1.75
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Wavelength Spectrum Energy Levels

A K

3117.44 Ta I 2010 34078
3119.59 Ta I 10690 — 42737

Ta T1 d 1 1 \jy J\j 42Q8^^L.yoj
^ 1 94 Q7 T 2010 14001
31 29 55 Ta I 9253 41 1 98

3129.95 Ta I 5621 - 37561
3130.58 Ta I 11244 — 43177
3 1 32 64 Ta TJ. CI. 1 3964 35877
31 33 55 Ta TJ. cL X y y / \j 41 879
3135 89 Ta T 9705 41 585

3147.37 Ta I 13352 — 45115
3148.04 Ta I 9253 — 41010
3 1 50 85 Ta I 92 53 40982
3 1 59 05 Ta I 1 22351 A.^ J ^ 43881OO 1

3 1 62 72 1 d 1 yy 1 \j '-r V JO J

3163.13 Ta I 9976 — 41581
3163.82 Ta I 9253 — 40852

Ta I1 d 1 6068 176'?0

^ 1 70 2Q Ta I1 d 1 1 22'^S
1 yjy

1 72 87 Ta Ti d 1 1 1 244 All's!

3173.59 Ta I 0 — 31501
3176.29 Ta I 6049 — 37524
3 1 78 \f\ Ta T1 d 1 562

1

37077
3 1 80 95 Ta T1 d 1 0 3 1428
3181 69 Ta TJ. Cl X 9759y 1 J y 41 1 80

3182.57 Ta I 6049 — 37461
3184.55 Ta I 6069 — 37461
3191 \f\ Ta T1 d 1 1 06901 yyj 4201 8

D 1 ^O.U / Ta T1 d 1 J yxj'^ D J VO
Ta T1 d X yy 1 o H 1 1 yo

3206.39 Ta I 5621 — 36800
3207.85 Ta I 11244 — 42408
jz, 1 \j,y J Ta T

J. d 1 6060 "Xl 1 46
^221 "^2 Ta I1 d 1 QQ76yy 1 \j 41010

'-r vyj VXJ

^22^ Ta I1 d 1 *;62 1 1661

1

3227.32 Ta I 9253 — 40230
3230.86 Ta I 12235 — 43177
X'JT.Q goD iLjy,yy Ta T1 d 1 1 22"?^ 410Q0'-rD\jy\J

3242 05 Ta T1 d 1 3964 34800
Ta T1 d 1 D y\j*-T 34792

3248.52 Ta I 11244 — 42018
3250.36 Ta I 6069 — 36826
3260 1 8 Ta T1 d 1 0 30665J \J\J\JJ

Ta Ti d 1 9759y 1 jy 40245
_JZ,0 w. O / Ta T1 d 1 97S9y 1 J y 40230

Ta Ii d 1 yy 1 D h-uj d y

3295.33 Ta I 11244 41581
3299.77 Ta I 6049 36346
3304.38 Ta I 9976 40230
3309.78 Ta I 2010 32215

gA gf Loggf
iU /sec

0.25 0.036 -1.45
1.4 0.21 -0.69
0.76 0.11 -0.96
0.60 0.088 -1.06
0.73 0.1

1

-0.97

0.49 0.072 -1.14
8.0 1.2 0.07

0.74 0.11 -0.96
0.56 0.082 -1.09

2.5 0.36 -0.44

2.8 0.41 -0.38

1.6 0.23 -0.63
0.43 0.065 -1.19
0.99 0.15 -0.83

1.0 0.16 -0.81

2.0 0.29 -0.53

0.76 0.11 -0.94

0.34 0.051 -1.29
8.1 1.2 0.08
1.4 0.22 -0.66

0.22 0.033 -1.48

0.86 0.13 -0.89
0.55 0.084 -1.08

0.47 0.072 -1.14

1.3 0.20 -0.71

0.49 0.074 -1.13

1.0 0.16 -0.80
1.9 0.29 -0.54
0.45 0.069 -1.16

0.47 0.072 -1.14

0.54 0.084 -1.08

0.79 0.12 -0.91

0.60 0.093 -1.03

0.89 0.14 -0.86
1.0 0.16 -0.79

1.7 0.27 -0.57

2.6 0.41 -0.38

1.5 0.23 -0.64

0.41 0.064 -1.19

0.41 0.064 -1.19

0.60 0.095 -1.02

0.14 0.022 -1.66

0.044 0.0070 -2.15

0.66 0.11 -0.97

0.66 0.1

1

-0.97

0.30 0.049 -1.31

1.9 0.32 -0.50

0.39 0.064 -1.19

0.66 0.11 -0.96

0.077 0.013 -1.90
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Wavelength Spectrum Energy Levels gA
A K 108/sec

gf Log gf

•3 I 1 1 1 /:33 1 J. Id i a I JOZ 1
1 <C 1 13 JO 1

3

3317.93 Ta I 3964 — 34095
3318.53 Ta I 5621 — 35746
3318.84 Ta I 2010 — 32132
3332.41 Ta I 9253 — 39253

333 /.oU Ta I
OA 1 A 1 1 Q/C 1

3 1 yo 1

3338.49 Ta I 6069 36014
3343.47 Ta I 11792 — 41693
3350.96 Ta I 13352 — 43185
3351.51 Ta I 9759 — 39588

3358.47 Ta I 1 1244 41010
3361.64 Ta I 13352 43090
3362.53 Ta I 9759 — 39490
3369.28 Ta I 6049 — 35721
3371.54 Ta I 3964 — 33615

33 / o.l)j ia I yy lb

3385.05 Ta I 3964 — 33497
3387.46 Ta I 11244 — 40756
3388.82 Ta I 9253 — 38754
3398.33 Ta I 2010 — 31428

34Uo.i'4 Ta I
AU 2^344

3412.89 Ta I 9253 38546
3419.75 Ta I 3964 — 33198

Ta I 6049 — 35243
Ta I 6069 — 35243

3434.50 Ta I 9705 388 1

3

3436.00 Ta I 11244 40339
3445.15 Ta I 9976 — 38994
3447.29 Ta I 9253 — 38253
3463.97 Ta I 0 — 28862

34 /Z.jZ Ta I
1 "7 '2 O '2

1 /3o3 4bl /

Z

3473.90 Ta I 9976 38754
3477.22 Ta I 15391 — 44141
3477.45 Ta I 9759 — 38508
3480.52 Ta I 6069 — 34792

34o4.o2 Ta I Q Zoooy
3490.93 Ta I 10950 — 39588
3497.85 Ta I 2010 — 30591
3502.50 Ta I 11244 — 39787
3502.87 Ta I 10950 — 39490

T CAT OT
3503.87; Ta I 9976 38508
3504.98 Ta I 3964 32487
3505.18 Ta I 12235 — 40756
3511.04 Ta I 5621 — 34095
3513.61 Ta I 11792 — 40245

3527.06 Ta I 11244 39588
3528.61 Ta I 12866 41198
3531.58 Ta I 9253 37561
3532.21 Ta I 10950 39253
3536.30 Ta I 9253 37524

1 A3.U A /I Q A 1 1—U.3 1

0.37 0.061 -1.22

0.19 0.031 -1.51

0.68 0.11 -0.95

0.62 0.10 -0.99

A A/:; c A A 1 1 —\.yb
0.25 0.042 -1.38

0.45 0.076 -1.12

2.1 0.35 -0.46
1.1 0.18 -0.75

2.8 0.47 —0.32

3.9 0.65 -0.18
0.30 0.052 -1.29

0.32 0.054 -1.27

0.99 0.17 -0.77

1 1
1 .

1

A 1 O
U. 1 o A n A—U. /4

0.54 0.093 -1.03

0.44 0.075 -1.12

0.25 0.043 -1.37

0.19 0.033 -1.48

ATI A AnU.U3 /
1 A1—1.43

0.57 0.099 -1.00

0.10 0.018 -1.74

0.36 0.062 -1.20
0.22 0.040 -1.40

0.5

1

r\ f\C\ 1

0.091
I f\ A—1.04

1.5 0.27 -0.58

0.33 0.058 -1.24
0.53 0.094 -1.03

0.097 0.017 -1.76

Z.b (\ AC TV -3 A—VJ.34
0.31 0.055 -1.26
1.4 0.25 -0.59

0.62 0.11 -0.95

1.1 0.20 -0.70

A A 1 QU.U 1 O A AA7 1 —2.4y
0.65 0.12 -0.93

0.26 0.047 -1.33

0.69 0.13 -0.90

1.1 0.20 -0.70

1.5 0.28 A C C—0.55

0.15 0.028 -1.56
0.91 0.17 -0.78

0.90 0.17 -0.78

2.0 0.38 -0.42

r\ AH0.46 0.086 —1 .07

1.0 0.19 -0.71

0.74 0.14 -0.86

0.30 0.056 -1.25

0.37 0.069 -1.16
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Wavelength Spectrum Energy Levels

A K

3549.05 Ta I 3964 - 32132
3553.42 Ta I 0 28134
3557.98 Ta I 12235 40333
3564.79 Ta I 10950 38994
3566.72 Ta I 6049 — 34078

3571.85 Ta I 10690 - 38679
3584.21 Ta I 9253 37146
3584.51 Ta I 12866 40756
3586.29 Ta I 5621 33497
3595.64 Ta I 10950 — 38754

3602.48 Ta I 11244 - 38994
3607.41 Ta I 2010 29723
3625.24 Ta I 5621 33198
3626.62 Ta I 3964 — 31530
3642.06 Ta I 5621 33070

3653.39 Ta I 12866 - 40230
3653.83 Ta I 15391 42752
3657.27 Ta I 13352 40686
3657.49 Ta I 2010 29344
3658.78 Ta I 19658 46982

3661.69 Ta I 11244 - 38546
3674.83 Ta I 1 1244 38448
3675.12 Ta I 1 1792 38994
3681.04 Ta I 13352 40510
3686.18 Ta I 9705 36826

3689.73 Ta I 9705 - 36800
3693.05 Ta I 12866 39936
3695.38 Ta I 11792 38845
3701.34 Ta I 11244 38253
3723.07 Ta I 2010 — 28862

3731.02 Ta I 0 - 26795
3736.76 Ta I 1 1792 38546
3754.52 Ta I 3964 30591
3755.11 Ta I 9253 35877

Ta I 9976 36580

^159.15 Ta I 0 - 26590
3760.21 Ta I 9759 36346
3762.11 Ta I 10950 37524
3770.93 Ta I 5621 32132
3777.10 Ta I 9253 35721

3784.25 Ta I 6069 - 32487
3792.02 Ta I 0 26364
3823.60 Ta I 6069 32215
3826.17 Ta I 12866 38994
3826.85 Ta I 2010 — 28134

3828.95 Ta I 10690 36800
3836.60 Ta I 3964 30021
3839.03 Ta I 9705 35746
3846.64 Ta I 9253 35243
3848.05 Ta I 5621 31601

gf Loggf
10®/sec

0.13 0.024 -1.61

0.018 0.0035 -2.46
0.57 0.11 -0.96
0.39 0.075 -1.13

0.34 0.064 -1.19

1.0 0.20 -0.71

0.47 0.090 -1.04
1.0 0.20 -0.71

0.24 0.046 -1.34

1.1 0.21 -0.69

0.40 0.077 -1.11

0.42 0.081 -1.09

0.078 0.015 -1.81

0.90 0.18 -0.75

0.65 0.13 -0.89

0.41 0.082 -1.09

0.41 0.083 -1.08

0.65 0.13 -0.89

0.026 0.0053 -2.27

5.5 1.1 0.05

0.41 0.082 -1.09

0.40 0.080 -l.IO
0.23 0.047 -1.33

0.44 0.090 -1.04

0.38 0.077 -1.11

0.38 0.077 -1.12

0.68 0.14 -0.86

0.39 0.080 -1.10

0.12 0.024 -1.61

0.017 0.0035 -2.46

0.030 0.0063 -2.20

0.88 0.18 -0.73

0.072 0.015 -1.82

0.22 0.047 -1.33

0.075 0.016 -1.80

0.0089 0.0019 -2.72

0.070 0.015 -1.83

0.20 0.041 -1.38

0.043 0.0091 -2.04

0.28 0.061 -1.22

0.019 0.0041 -2.39

0.020 0.0044 -2.36

0.089 0.019 -1.71

0.24 0.053 -1.28

0.025 0.0056 -2.25

0.32 0.071 -1.15

0.034 0.0074 -2.13

0.22 0.048 -1.32

0.084 0.019 -1.73

0.083 0.018 -1.74
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Wavelength Spectrum Energy Levels

A K

3859.80 Ta I 9976 _ 35877
3885.20 Ta I 11792 — 37524
3893.03 Ta I 12666 38546
3912.13 Ta I 17224 42779
3918.51 Ta I 0 25513

3922.78 Ta I 6069 31554
3922.92 Ta I 9759 — 35243
3930.94 Ta I 6069 31501
3936.55 Ta I 12235 37630
3937.84 Ta I 12866 38253

3942.24 Ta I 6069 31428
3952.16 Ta I 15391 — 40686
3956.57 Ta I 9976 35243
3970.10 Ta I 0 25181
3979.28 Ta I 10690 35813

3981.95 Ta I 15904 41010
3983.82 Ta I 9705 34800
3984.98 Ta I 9705
3988.70 Ta I 10950 36014
3996.17 Ta I 6049 31066

3999.28 Ta I 6069 31066
4003.70 Ta I 5621 - 30591
4006.84 Ta I 2010 26960
4007.23 Ta I 15904 40852
4013.19 Ta I 12235

4026.94 Ta I 6069 30895
4033.07 Ta I 11792 — 36580
4033.63 Ta I 2010 — 26795
4035.89 Ta I 10950 — 35721
4040.87 Ta I 5621 — 30361

4041.06 Ta I 0 24739
4058.46 Ta I 11244 — 35876
4061.40 Ta I 6049 30665
4064.63 Ta I 6069 30665
4067.24 Ta I 2010 26590

4067.91 Ta I 2010 26586
4073.00 Ta I 15391

»
39936

4085.80 Ta I \1T1A 41693
4091.26 Ta I 15904 40339
4097.19 Ta I 5621 30021

4105.02 Ta I 2010 26364
4114.77 Ta I 9705 — 34001
4127.88 Ta I 3964 — 28183
4129.38 Ta I 2010 — 26220
4136.20 Ta I 3964 28134

4147.89 Ta I 5621 29723
4175.21 Ta I 9253 33198
4177.92 Ta I 11792 35721
4181.15 Ta I 9705 33615
4193.10 Ta I 10950 34792

gA Loff sS

108/sec

0.10 0.023 -1.65

0.44 0.10 -1.00

0.11 0.025 -1.61

u. / z U. 1 o U. / o

0.030 0.0070 -2.16

0.11 0.026 -1.58
0.32 0.074 -1.13

0.052 0.012 -1.92

U. 1 /
1 A 11.41

0.45 0.11 -0.98

0.015 0.0034 -2.47

0.70 0.16 -0.78

0.15 0.036 -1.45

U.uZo U.UUDD —7 1 8Z. 1 o

0.18 0.042 -1.37

1.00 0.24 -0.63

0.038 0.0091 -2.04

0.034 0.0082 -2.09

U.UJO 1 .Z4

0.15 0.035 -1.45

0.074 0.018 -1.75

0.041 0.0099 -2.00
0.042 0.010 -1.99

v. J 1 — 1 .UJ

0.26 0.063 -1.20

0.13 0.031 -1.50
0.29 0.071 -1.15

0.0037 0.00089 -3.05

U. 1 o U.U4J —i.j /

0.072 0.018 -1.75

0.010 0.0025 -2.60
0.19 0.046 -1.34
0.27 0.066 -1.18
nilU. 1

J

U.Uj J 1 .48

0.021 0.0053 -2.28

0.064 0.016 -1.80
0.33 0.083 -1.08

0.55 0.14 -0.86
U.JO 1 m

1 .uz

0.021 0.0052 -2.29

0.024 0.0060 -2.22

0.032 0.0080 -2.09
0.028 0.0071 -2.15
n mo U.UIUU —z.uu
0.073 0.019 -1.73

0.11 0.030 -1.53
0.28 0.074 -1.13

0.29 0.075 -1.12
0.20 0.053 -1.28
0.12 0.032 -1.50
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A K

4205.88 Ta I 3964 27734
4228.61 Ta I 12235 - 35877
4243. Ta I 1 1244 34800
4z4j.3 J Ta I

t 1 A A
1 1244 34792

Alba.lb Ta I 15391 38813

4271.51 Ta I 10690 34095
4279.06 Ta I 0 - 23363
4zo6. Jo Ta I 19178 A'^ C A'^42502
4Zy4.3b Ta I 13352 /I n 1 ^3663 1

A "7 A'^ QO45(jZ.yo Ta I yz53 A on32487

4314.52 Ta I 2010 25181
4318.81 Ta I 12866 — 36014
/I '2

o

t:o Ta I 1 /383 y1 A C 1 A4U5 10
/I "3 o

Q

4izy.j / Ta I
1 COA A
1 5yU4 1 odd A38yy4

Ta I ZiyZ 1
/( ooo465*82

4355.14 Ta I llb^l 45637
4360.83 Ta I 10690 — 33615
436y.3 J Ta I

1 o o z:^12866 35746
A 11 A O 143 /4.Z 1 Ta I

1 O O
1 zo66 35 /z 1

A 1 1 Z 1 y143 /5. 14 Ta I
1 C OA A
1 5yU4 "yon z A38 /54

4377.98 Ta I 24982 47817
4378.82 Ta I 3964 - 26795
4381.88 Ta I 21 168 A") CiO'^43982
4386.07 Ta I 6069 28862
A1 do A Z43y8.4j Ta I

O A 1 AzUlU An "J dz4 /3y

4402.50 Ta I 9253 31961
4415.74 Ta I 6049 — 28689
441 y. 3 J Ta I b\jby 1 o ^ o o

A A^ A4424.70 Ta I zUo4 / 4iZiy
443U.4

1

Ta I iZZ3j 1 A CAA34oUU

4431.09 Ta I 5621 28183
4432.98 Ta I 15391 — 37943
4441.U3 Ta I yy /o 324o /

A A A A /TO4441 .DO Ta I
1 r\£i on 111 oo

4450.72 Ta I 13352 35813

4451.87 Ta I 9759 32215
4459.76 Ta I 19178 — 41595
A A ^ C ^4473.52 Ta I 9253 T 1 A 1

3 1601
A A o f\ m4480.93 Ta I 25009 /I ^7 O 1 A473 19

4496.50 Ta I
'O r\ 1 A2010 A"^ AZ4245

4510.98 Ta I 5621 27783
4511.50 Ta I 5621 — 27781
A CI 1 AO43Z i.uy Ta I

C/C^ 1 Z 1 1 54
43 JU.oj Ta I oUoy "^o ^ 1 Azo 1 34
4547.15 Ta I yy/b "J 1 O^ 1

3 iy6i

4551.95 Ta I 3964 O C 0*025926
4553.69 Ta I 11244 33198
4556.35 Ta I 11244 33185
4559.46 Ta I 12866 34792
4561.48 Ta I 2010 23927

gA gf Log gf
IQS/sec

0.088 0.023 -1.63
0.28 0.074 -1.13
0.061 0.017 -1.78
0.29 0.077 -1.11
0.89 0.24 -0.61

0. 12 0.032 -1.49
0.0082 0.0022 -2.65
1.3 0.35 -0.46
0.21 0.058 -1.24
0.18 0.051 -1.29

0.014 0.0038 -2.41

0.21 0.057 -1.24
0.73 0.20 -0.69
0.61 0.17 -0.76
2.3 0.65 -€.19

5.4 1.5 0.18

0.075 0.021 -1.67

0.16 0.047 -1.33

0.082 0.024 -1.63

0.32 0.092 -1.03

2.4 0.70 -0.16
0.024 0.0070 -2.16

0.70 0.20 -0.69

0.063 0.018 -1.74

0.015 0.0043 -2.36

0.18 0.053 -1.28

0.053 0.016 -1.81

0.019 0.0056 -2.25

0.81 0.24 -0.63

0.15 0.044 -1.36

0.012 0.0034 -2.47

0.21 0.061 -1.21

0.067 0.020 -1.70

0.11 0.032 -1.49

0.23 0.068 -1.17

0.021 0.0062 -2.21

1.5 0.44 -0.36

0.087 0.026 -1.58

3.7 1.1 0.05

0.0044 0.0013 -2.87

0.1

1

0.035 -1.46

0.024 0.0073 -2.13

0.018 0.0055 -2.26

0.067 0.021 -1.69

0.030 0.0092 -2.04

0.025 0.0078 -2.1

1

0.070 0.022 -1.66

0.13 0.039 -1.41

0.1

1

0.034 -1.47

0.0018 0.00057 -3.24
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Wavelength Spectrum Energy Levels

A K

4565.85 Ta I 9705 31601
4566.86 Ta I 25926 47817
4573.29 Ta I 12235 34095
4574.31 Ta I 0 21855
4580.69 Ta I 9705 31530

4583.17 Ta I 9253 31066
4601.42 Ta I 15904 37630
4602.19 Ta I 9705 31428
4604.28 Ta I 22429 44141
4604.85 Ta I 23927 45637

4619.51 Ta I 9253 30895
4622.96 Ta I 9976 31601
4633.06 Ta I 9976 _ 31554
4661.12 Ta I 13352 _ 34800
4669.14 Ta I 9253 30665

4681.88 Ta I 2010 23363
4684.87 Ta I 5621 26960
4685.27 Ta I 9253 30591
4688.84 Ta I 17224 38546
4691.90 Ta I 9759 — 31066

4693.35 Ta I 22682 43982
4701.32 Ta I 10950 32215
4706.09 Ta I 11244 32487
4722.88 Ta I 0 21168
4730.12 Ta I 12866 34001

4740.16 Ta I 9976 31066
4745.93 Ta I 17383 38448
4756.51 Ta I 3964 _ 24982
4758.03 Ta I 10950 _ 31961
4768.98 Ta I 12235 _ 33198

4780.94 Ta I 10690 31601
4786.64 Ta I 9705 30591
4812.75 Ta I 0 _ 20772
4819.53 Ta I 13352 34095
4825.43 Ta I 11244 31961

4832.18 Ta I 9976 30665
4846.45 Ta I 25009 45637
4852.17 Ta I 10950 31554
4871.70 Ta I 6069 26590
4879.14 Ta I 23913 44403

4881.94 Ta I 10950 31428
4883.95 Ta I 9253 29723
4907.73 Ta I 2010 _ 22380
4914.96 Ta I 0 20340
4920. 1

1

Ta I 12866 33185

4921.27 Ta I 6049 26364
4923.47 Ta I 5621 25926
4924.96 Ta I 17224 37524
4926.00 Ta I 6069 26364
4936.42 Ta I 12235 32487

gf T £Loggt
108/sec

0.16 0.050 -1.30

2.5 0.79 -0.10

0.090 0.028 -1.55

0.021 0.0065 -2.19

0.026 0.0083 -2.08

0.015 0.0049 -2.31

0.20 0.063 -1.20

0.043 0.014 -1.87

0.56 0.18 -0.75

1.7 0.53 -0.28

0.21 0.066 -1.18

0.027 0.0087 -2.06

0.036 0.012 -1.94

0.18 0.059 -1.23

0.084 0.027 -1.56

0.038 0.012 -1.91

0.0099 0.0033 -2.49

0.024 0.0079 -2.10
0.12 0.039 -1.41

0.095 0.031 -1.51

2.4 0.80 -0.10

0.066 0.022 -1.66

0.071 0.024 -1.63

0.0019 0.00065 -3.19

0.15 0.049 -1.31

0.11 0.038 -1.42

0.22 0.076 -1.12

0.029 0.0098 -2.01

0.041 0.014 -1.85

0.16 0.055 -1.26

0.075 0.026 -1.59
0.014 0.0048 -2.32

0.0089 0.0031 -2.51

0.15 0.053 -1.28

0.084 0.029 -1.54

0.036 0.013 -1.90

3.0 1.0 0.02

0.028 0.0099 -2.00

0.0042 0.0015 -2.83

0.42 0.15 -0.82

0.0091 0.0032 -2.49
0.039 0.014 -1.85

0.0021 0.00077 -3.11

0.0010 0.00036 -3.44

0.14 0.049 -1.31

0.018 0.0064 -2.20
0.0031 0.0011 -2.95

0.10 0.037 -1.43

0.020 0.0072 -2.14

0.15 0.054 -1.26
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Wavelength Spectrum Energy Levels

A K

4937.63 Ta I 17383 37630
4968.53 Ta I 22380 - 42502
4969.69 Ta I 10950 — 31066
4976.20 Ta I 9253 — 29344
5012.52 Ta I 10950 30895

5037.37 Ta I 13352 33198
5037.66 Ta I 2010 - 21855
5043.32 Ta I 1 1244 — 31066
5058.70 Ta I 17383 — 37146
5067.87 Ta I 12235 — 31961

5076.37 Ta I 17383 37077
5082.25 Ta I 10690 - 30361
5087.37 Ta I 1 1244 — 30895
5090.71 Ta I 9705 29344
5095.27 Ta I 12866 — 32487

5109.77 Ta I 5621 25186
5117.25 Ta I 27783 - 47319
5136.47 Ta I 6049 25513
5141.62 Ta I 6069 — 25513
5143.69 Ta I 9253 — 28689

5147.62 Ta I 1 1244 30665
5148.78 Ta I 17383 — 36800
5150.85 Ta I 15391 — 34800
5153.42 Ta I 3964 — 23363
5156.56 Ta I 5621 — 25009

5161.81 Ta I 9976 29344
5163.65 Ta I 5621 - 24982
5166.79 Ta I 12866 32215
5171.63 Ta I 10690 30021
5180.98 Ta I 21855 41151

5188.93 Ta I 12866 32132
5193.99 Ta I 17383 - 36631
5212.74 Ta I 0 19178
5218.45 Ta I 2010 — 21 168
5230.80 Ta I 6069 — 25181

5235.39 Ta I 12866 31961
Ta I 9705 - 28767

5281.02 Ta I 9759 — 28689
5295.01 Ta I 9253 — 28134
5318.67 Ta I 25186 — 43983

5328.38 Ta I 2010 20772
5336.13 Ta I 12866 - 31601
5341.05 Ta I 3964 — 22682
5342.25 Ta I 9976 — 28689
5349.09 Ta I 6049 — 24739

5349.57 Ta I 12866 31554
5354.68 Ta I 6069 24739
5365.95 Ta I 17383 36014
5388.51 Ta I 28767 47319
5395.99 Ta I 9253 27781

gf Log gf

IQS/see

0.21 0.077 -1.11

0.42 0.16 -0.81

0.029 0.01

1

-1.97

0.010 0.0038 -2.42
0.048 0.018 -1.74

0.25 0.094 -1.03

0.0044 0.0017 -2.78

0.059 0.023 -1.65
0.095 0.036 -1.44
0.088 0.034 -1.47

0.16 0.063 -1.20
0.018 0.0068 -2.17

0.041 0.016 -1.80

0.037 0.014 -1.84

0.038 0.015 -1.83

0.0026 0.0010 -2.99

2.5 0.99 -0.00

0.0045 0.0018 -2.75

0.014 0.0057 -2.24

0.035 0.014 -1.85

0.046 0.018 -1.73

0.087 0.035 -1.46

0.050 0.020 -1.70

0.0059 0.0024 -2.63

0.041 0.016 -1.79

0.032 0.013 -1.89

0.0078 0.0031 -2.51

0.024 0.0096 -2.02

0.010 0.0042 -2.38

0.45 0.18 -0.74

0.019 0.0076 -2.12

0.067 0.027 -1.57

0.0028 0.001

1

-2.95

0.0048 0.0020 -2.70

0.0050 0.0021 -2.69

0.028 0.012 -1.93

0.0065 0.0027 -2.57

0.0064 0.0027 -2.58

0.027 0.01

1

-1.94

1.0 0.44 -0.36

0.0029 0.0013 -2.90

0.026 0.011 -1.95

0.0093 0.0040 -2.40

0.0092 0.0039 -2.41

0.0060 0.0026 -2.59

0.041 0.018 -1.75

0.0076 0.0032 -2.49

0.044 0.019 -1.72

1.8 0.77 -0.1

1

0.011 0.0047 -2.33
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Wavelength Spectrum Energy Levels

A K

5397.56 Ta I 17224 35746
5402.51 Ta I 0 — 18505
5403.54 Ta I 15114 33615
5404.96 Ta I 17224 35721
5405.80 Ta I 17383 35877

5410.55 Ta I 9705 _ 28183
5413.48 Ta I 6049 - 24517
5419.13 Ta I 6069 24517
5435.27 Ta I 10950 29344
5461.29 Ta I 5621 23927

5475.54 Ta I 24243 42502
5481.16 Ta I 23355 — 41595
5483.43 Ta I 23363 41595
5494.78 Ta I 6049
C A f\r\ A A
5499.44 Ta I 13352 3 1530

5500.68 Ta I 6069 24243
5505.66 Ta I 9976 - 28134
5518.91 Ta I 17383 35498
5521.15 Ta I 20647 38754
5528.36 Ta I 3964 22047

5545.14 Ta I 12866 30895
5548.32 Ta I 17224 - 35243
5584.02 Ta I 27734 45637
5598.75 Ta I 27781 45637
5599.52 Ta I 27783 45637

5605.50 Ta I 17383 35218
5617.71 Ta I 23355 - 41151
5620.68 Ta I 12235 30021
5635.71 Ta I 10950 28689
5640.18 Ta I 12866 30591

5645.91 Ta I 9253 26960
5664.90 Ta I 2010 — 19658
5688.25 Ta I 17224 34800
5699.24 Ta I 9253 26795
5704.31 Ta I 21 153 38679

5706.28 Ta I 24982 42502
5715.24 Ta I 10690 - 28183
5716.53 Ta I 12235 29723
5746.71 Ta I 26586 43983
5761.61 Ta I 24243 41595

5766.56 Ta I 9253 26590
5767.91 Ta I 9253 - 26586
5771.93 Ta I 25181 42502
5116.11 Ta I • 6049 23355
5780.02 Ta I 20647 37943

5780.71 Ta I 6069 23363
5811.10 Ta I 3964 21168
5816.51 Ta I 26795 43983
5843.94 Ta I 9759 26866
5849.68 Ta I 10690 27781

gf Loggf
IQS/sec

0.068 A A'J A0.030 —1.53

U.UU4Z A AA 1 OU.UUl O —L. /4

0.019 A AAOO O AO

0.12 0.052 -1.29

0.035 0.015 -1.81

A AA C £.U.UU56 A AAO C —Z.61
A AAO nu.uuzy A AA 1 "5

U.UU13 AA

0.014 0.0063 O OA—z.zU
0.028 0.012 -1.90

0.0086 0.0038 -2.42

0.58 A C O—U.5o
0.22 A AA*?0.097 1 A 1—1.01
A A0.29 AIT

0. 1

3

A O A—0.89
0.0022 0.00098 -3.01

0.042 0.019 -1.72

A AA 1 O A AAAO^ "3 A'7

A AAZ: C0.0065 A AAO A0.0029 —2.53
A O T A 1 A

U. lU A OO

0.057 0.026 -1.59

0.00073 0.00033 -3.48

f\ f\f\n 10.007

1

A AA"? 1 AO—Z.4o
n f\ AO0.048 A AOOU.UZZ —1.65
1 A
1 .4

A 1 ^-0. 17

0.69 0.32 -0.49

1.4 0.67 -0.17

U.Uzl A A 1 A AA—z.UU
All
0. 1

1

A A C /I0.054 —1 .27
A AO 1 A A 1 AU.UlU O AA—Z.UU
0.0078 0.0037 -2.43

0.025 0.012 -1.93

A AO H0.036 A A 1 ^0.017 —1.77
A AA'3 O A AA I O ^ n A—1.14
A Azi n A A'5 '5

0.033 1 AO

0.0086 0.0042 -2.38

0.099 0.048 -1.32

A y1 O0.48 0.24 —U.63
A A t 10.01

1

A AACO0.0052 —z.zo
A AAT n0.0039 A AA 1 n0.0019 —1.1 1

0.66 0.33 -0.48

0.23 0.11 -0.95

A AA C CU.UU55 A AA'*> n —z.5o
A AAz: O0.0068 A AA1 A0.0034 o An—1.41
A O A0.20 A AAO0.098 1 A 1—1.01

0.011 0.0055 -2.26

0.14 0.068 -1.17

U.UU/ /
A AA1 O —2.41

A AA^ A0.0060 A AA 1 AU.0U3U —2.52
A ^ C
0.75 A T O0.38 A A'^—0.42

0.01

1

A AAC A0.0054 —1.11

0.0039 0.0020 -2.70
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A K

5877.36 Ta I 13352 — 30361
jooZ.iU ia I

Oleiczi5 15 /I A C 1 A4U5 11)

5901.91 Ta I 11244 28183
5916.51 Ta I 11792 — 28689
5918.95 Ta I 9976 — 26866

5925.90 Ta I 17224 — 34095
jy 5\).bZ ia I

1 OO^/^IzODO Zy / 15
5931.05 Ta I 24739 41595
5931.68 Ta I 17224 — 34078
5935.54 Ta I 23913 — 40756

5939.76 Ta I 9759 — 26590
i a I yy IK) Zo lyj

5960.13 Ta I 23913 — 40686
5997.23 Ta I 13352 — 30021
6009.89 Ta I •24517 — 41151

6015.90 Ta I 17383 — 34001
OUZU. /z ia I

QT COy/jy ZDJ04
6045.39 Ta I 11244 27781
6047.25 Ta I 12235 — 28767
6053.64 Ta I 9705 — 26220

6090.82 Ta I 25181 — 41595
OlUI.JO ia I zz4zy 1 O O 1 1ioo 1 i

6140.07 Ta I 26220 — 42502
6144.56 Ta I 10690 — 26960
6152.54 Ta I 27734 — 43983

6154.50 Ta I 9976 — 26220
^ 1 C O OA
Ol Jo.o4 i a I 1 /JOJ 3 JO 1 J

6170.46 Ta I 27781 — 43983
6208.37 Ta I 25478 — 41581
6249.79 Ta I 12866 — 28862

6256.68 Ta I 6069 — 22047
oZoo. /U i a I

1 TO -J C
1 ZZ J J Zo 1 <S5

6281.33 Ta I 10950 — 26866
6287.91 Ta I 12235 — 28134
6289.34 Ta I 10690 — 26586

6309.58 Ta I 10950 — 26795
o c no ia I b04y O 1 o c cZ 1 OJ J

6332.91 Ta I 6069 21855
6346.02 Ta I 9759 — 25513
6356.14 Ta I 9253 — 24982

6360.84 Ta I 11244 — 26960
63 /3.U6 ia I 2Z /ol 1Q A AQ

6389.45 Ta I 21153 36800
6392.21 Ta I 10950 — 26590
6428.60 Ta I 11244 — 26795

6430.79 Ta I 12235 — 27781
6450.36 Ta I 12235 27734
6455.83 Ta I 9253 24739
6459.92 Ta I 9705 25181
6485.37 Ta I 13352 28767

gA gf Loggf
lU /sec

0.15 0.080 -1.10
1.4 0.74 -0.13

0.031 0.016 -1.79
0.013 0.0067 -2.18
A AO 1U.UZ 1

A A 1 1U.Ul 1 —1.95

0.028 0.015 -1.83

0.0082 0.0043 -2.36

0.35 0.18 -0.73

0.037 0.020 -1.71
A O 1U.z 1

All
U. 1 1 —u.y4

0.028 0.015 -1.83

0.057 0.030 -1.52

0.21 0.11 -0.95

0. 11 0.061 -1.22
A 1 C A 1 Q

u. 1 y A ni—U. / 5

0.046 0.025 -1.60

0.021 0.012 -1.93

0.080 0.044 -1.36

0.043 0.023 -1.63
A AAO A AATQu.uuzy o c c—Z.J J

0.50 0.28 -0.56

0.73 0.41 -0.39

0.52 0.29 -0.53

0.016 0.0092 -2.04
A QQ A C^U.JO A 0 c—U.Zj

0.026 0.015 -1.82

0.064 0.036 -1.44

0.48 0.27 -0.57

0.41 0.23 -0.63
A A 1 ^7
U.Ul /

A AAQQu.uuyy T AA—z.uu

0.0099 0.0058 -2.24

0.056 0.033 -1.48

0.016 0.0096 -2.02

0.014 0.0082 -2.09
A AAAAu.uuyu A AAC1U.UUji —Z.Z /

0.038 0.023 -1.64

0.0047 0.0028 -2.55

0.0032 0.0019 -2.72

0.0056 0.0034 -2.47
A A 1 OO.OlZ A AA'TAU.UU /U —z. lo

0.017 0.010 -1.99

0.26 0.16 -0.80

0.38 0.23 -0.63

0.0055 0.0034 -2.47
A A 1 ^0.016 A A 1 AU.UlU T AA—Z.uu

0.086 0.053 -1.28

0.068 0.042 -1.37

0.0029 0.0018 -2.74

0.0052 0.0032 -2.49

0.17 0.11 -0.97
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A K

6514.39 Ta I 11244 26590
6516.10 Ta I 11244 — 26586
6561 60 10690X yjyjyyj 25926

1 CL 1 y y / \j 25181X\J X

65R5 1

1

1 Cl 1 227 f,] 37943jf J y^j

6611.95 Ta I 11244 — 26364
6621.30 Ta I 6069 — 21168
6673 73 Ta IJ. CX i 9759y 1 ^ y 24739

Ta T 1 1 244
f%l(\f\ dfxO / WD.H-D Ta T1 CL 1

6709.39 Ta I 23913 — 38813
6740.73 Ta I 13352 — 28183
f^TsA Q1o / JH-.y I Ti:^ T 76705 41 5051 1 J yj

O / JJ.oJ i d 1 1 1 707 96590z,DJ y\j

o / / W. J / 1 d 1
7'^01 "K "^86703oo / y

6771.74 Ta I 9976 — 24739
6774.25 Ta'i 9759 — 24517
6788 99 Ta IX ex 1 12235 26960
6790 06 Ta I1 CX 1 6049 20772
6799 27 Ta IX CX 1 6069 20772

6813.25 Ta I 9253 — 11911
6865.13 Ta I 10950 — 25513
6866 23 Ta IX CX 1 12235 26795
6875 27 Ta IX CX 1 9976y y / \j 245 1

7

6896 77 Ta IX CX X 10690 251 86

6900.55 Ta I 26022 - 40510
6902.10 Ta I 9759 — 24243
6927 ^8 Ta TX d 1 1 ^"^521 J J J 2778^
6928 54 Ta IX cl 1 1 ^"^521 J J ^ ^ 27781/ / O 1

6951 26 Ta IX d i 1
^^ 52 277^4

6953.88 .Ta I 17224 — 31601
6966.13 Ta I 12235 — 26586
6971 5^ Ta IX d 1 2^91 ^ 3825^^

698^ 57 Ta IX d 1 / O 1
'\1€\11J / \j / /

yjy y ^ ,4L>^ Ta IX d 1 1 0690 24982

7005.07 Ta I 6069 — 20340
7006.96 Ta I 9976 — 24243
707 5 0"^

J. d 1 109501 yjy jyj 75181Z^Jf 1 O 1

7031 51 X d 1 17383X 1 J O J 3 1 601
7039 07 T?) T1 d 1 22A29y

7085.40 Ta I 9253 — 23363
7093.02 Ta I 12866 — 26960
7108 05 Tn T1 d 1 77761/ D 1 16876
7121 27 Ta T1 d 1 77761 16800
7148 6^ Ta TX d 1 1 77"^ 5 76770

7177 90 Ta T1 d 1 1 1 244 251811 O 1

7250.27 Ta I 10950 24739
7276.96 Ta I 1 1244 24982
7286.36 Ta I 11792 25513
7301.74 Ta I 12235 25926

gf Log gf

10«/sec

0.025 0.016 -1.80
0.025 0.016 -1.80

0.0052 0.0033 -2.48

0.017 0.01

1

-1.96

0.062 0.040 -1.40

0.027 0.017 -1.76

0.0041 0.0027 -2.57

0.015 0.010 -2.00

0.040 0.027 -1.57

0.010 0.0068 -2.17

0.20 0.14 -0.87

0.030 0.021 -1.69

0.66 0.45 -0.34

0.0032 0.0022 -2.66
0.097 0.067 -1.17

0.011 0.0079 -2.10

0.0054 0.0037 -2.43

0.011 0.0074 -2.13

0.00063 0.00043 -3.36

0.00063 0.00043 -3.36

0.020 0.014 -1.86

0.0029 0.0020 -2.69

0.059 0.042 -1.38

0.026 0.018 -1.74

0.0026 0.0019 -2.72

0.50 0.36 -0.45

0.020 0.015 -1.84

0.051 0.037 -1.44

0.051 0.037 -1.44
0.023 0.017 -1.78

0.048 0.035 -1.46
0.046 0.034 -1.47

0.062 0.045 -1.34

0.12 0.084 -1.07

0.019 0.014 -1.86

0.0017 0.0013 -2.90
0.010 0.0076 -2.12

0.0090 0 0066 -2.18

0.014 0.010 -1.99

0.17 0.13 -0.90

0.0022 0.0016 -2.79

0.0067 0.0051 -2.29

0.036 0.028 -1.56
0.097 0.073 -1.13

0.037 0.028 -1.55

0.021 0.016 -1.80

0.0051 0.0040 -2.39

0 0055 0.0044 -2.36
0.0018 0.0014 -2.85

0.032 0.025 -1.60
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Wavelength Spectrum Energy Levels

A K

73 19.84 Ta I 9705 23363
1321.11 Ta I 15114 28767
7346.41 Ta I 6049 - 19658
7352.86 Ta I 9759 23355
7356.96 Ta I 6069 19658

7369.09 Ta I 10950 24517
7407.89 Ta I 11244 24739
7467.75 Ta I 9976 - 23363
7520.56 Ta I 10950 24243
7569.23 Ta I 17383 30591

llll.Kjl Ta I 12235 25181
1S42.16 Ta I 12235 I 24982
7882.37 Ta I 11244 - 23927
7950. 19 Ta I 13352 25926
7998.75 Ta I 17224 29723

8022.09 Ta I 28689 41 151

8026.50 Ta I 6049 I 18505
8029.04 Ta I 11792 - 24243
8039.08 Ta I 6069 18505
8053.93 Ta I 10950 23363

8068.98 Ta I 15391 27781
8100.11 Ta I 9705 22047
8248.95 Ta I 11244 - 23363
8264.85 Ta I 9759 21855
8281.62 Ta I 9976 22047

8415.73 Ta I 9976 21855
8447.62 Ta I 13352 25186
8550.49 Ta I 12235 23927
8575.92 Ta I 13352 25009
8595.84 Ta I 13352 24982

gf Loggf
1 O^/ser

-

0.0022 0.0018 -2.74
0.0058 0.0047 -2.33

0.0064 0.0052 -2.28

0.015 0.013 -1.90
0.0040 0.0032 -2.49

0.014 0.011 -1.95

0.027 0.022 -1.65

0.0036 0.0030 -2.52

0.0046 0.0039 -2.41

0 0056 0.0048 -2.32

0.0022 0.0020 -2.70

0.0038 0.0035 -2.46
0.014 0.013 -1.88

0.0078 0.0074 -2.13

0.0046 0.0044 -2.35

0.12 0.11 -0.95

0.0023 0.0023 -2.65

0.00079 0.00076 -3.12

0.00047 0.00045 -3.34

0 00092 0 00090 -3.05

0.0064 0.0063 -2.20
0.00043 0.00042 -3.38

0.0016 0.0016 -2.79

0.0017 0.0017 -2.77

0 0066 0.0067 -2.17

0.00042 0.00045 -3.35

0.0054 0.0058 -2.24

0.0017 0.0019 -2.72

0.0031 0.0035 -2.46

0.0021 0.0023 -2.64
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Log gf

0 T /I ^ STZ140.0 / i a. II 1 C\'X 1iUj 1 4 / jyo
2150.62 Ta II 1031 — 47515
2165.01 Ta II 0 — 46175
2178.03 Ta II 3180 — 49080
2182.71 Ta II 1031 - 46831

0 1 Qi onz 1 yj.zyj J. a II ZD4Z /I899'?4oZZ J

2193.88 Ta II 6187 — 51754
2196.03 Ta II 4416 — 49938
2199.67 Ta II 0 - 45447
2210.03 Ta II 0 - 45234

LL 1 J.OU i a II 47J JO
2239.48 Ta II 2642 — 47281
2248.48 Ta II 9746 — 54207
2249.79 Ta II 0 - 44435
2250.76 Ta II 1031 — 45447

ZZj4.oO Toi a. II J 1 oU 4 / J 1 J

1155.11 Ta II 12436 — 56753
2256.51 Ta II 9746 — 54048
2258.71 Ta II 0 — 44259
2261.42 Ta II 0 — 44206

ZZO 1 .oz i a II
1 ni 1 A ^91/14jZ34

2262.30 Ta II 2642 — 46831
2269.56 Ta II 12705 — 56753
2271.85 Ta II 2642 — 46646
2272.59 Ta II 3180 — 47169

7909 1Qzzoz. 1

7

Tq1 a TT
11 1 C\'X 11 yjj 1 44o J J

2285.02 Ta II 5331 — 49080
2285.25 Ta II 2642 - 46387
2286.59 Ta II 9746 — 53466
2287.27 Ta II

— 56142

ZZo7. 1

0

Toi a II 400 J 1

2292.54 Ta II 0 — 43606
2301.47 .. Ta II 12705 — 56142
2302.24 Ta II 5658 — 49080
2302.93 Ta II 4416 — 47825

Z T.^
1 a II 1 Ml 1 A AAm444jU

2308.46 Ta II 5658 — 48963
2312.60 Ta II 1031 - 44259
2315.46 Ta II 1031 - 44206
2319.16 Ta II 12436 — 55543

9-1 T 1 90Z J J 1 .Z5' Toi a II 11/0/ <A(^AOj4d47
2332.19 Ta II 4416 — 47281
2334.88 Ta II 6831 - 49647
2335.75 Ta II 12705 — 55505
2338.28 Ta II 6988 — 49741

2340.94 Ta II 6831 49536
2341.61 Ta II 12436 55128
2353.86 Ta II 5331 47801
2356.05 Ta II 9690 52121
2356.90 Ta II 4416 46831

1

A

10.
1 1
1 .

1

U.UJ

1.1 0.53 -0.27

5.5 0.39 -0.41

15. 1.1 0.04

16. 1.1 0.05

It

.

U.oU —n 1 nu. 1 u
42. 3.0 0.48

47. 3.4 0.53

16. 1.2 0.06

15. 1.1 0.04

1 c
1 J.

1 1
1 .

1

U.Uj

39. 3.0 0.47
25. 1.9 0.27

6.8 0.52 -0.29
24. 1.8 0.25

n n AU. /4 ^j. 1 J

63. 4.8 0.68

39. 3.0 0.47

7.8 0.60 -0.22

13. 0.98 -0.01

C 1
J. 1

—n /inU.4U
35. 1.1 0.44
38. 1.9 0.47

26. 2.0 0.31

39. 3.0 0.48

7 7
/ . / U.OU —n 99U.ZZ
9.2 0.72 -0.14

29. 2.3 0.36
82. 6.5 0.81

49. 3.8 0.58

A A44. J.J n <AU.j4
3.3 0.26 -0.59

37. 2.9 0.46
42. 3.3 0.52

32. 2.5 0:40

8 1O.J U.oo n 1 e^j. 1

0

9.0 0.72 -0.14
12. 0.96 -0.02

12. 0.95 -0.02

70. 5.6 0.75

97z /

.

9 9z.z n lAU. j4
47. 3.8 0.59
26. 2.1 0.33

47. 3.8 0.58

48. 3.9 0.59

J I

.

9 ^Z.J n Af\U.4U
68. 5.6 0.75

22. 1.8 0.25

47. 3.9 0.60
14. 1.2 0.07
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Wavelength Spectrum Energy Levels
AA Jv

L.jjy. ID ITid, 1 i Q746y / HO '^7 1 7 1J Z 1 Z I

1 CL 11 6 1 87O 1 o / 48470
2367.24 Ta II 4416 — 46646
2369.32 Ta II 2642 — 44835

Ta Ifi d 11 S6S8 4787SH- / OZ J

I'Kl') 80Z- J) I jL.oyj IT1 Cl 11 68^ 1OO J 1
4806"?HO yoj

?'?7'^ Q4A.JIJ. Ta II1 d 11 1 07 1 ^1 U / 1 J S787SJZOZ J

2378.31 Ta II 1031 — 43065
2381.13 Ta II 2642 — 44626
z JO 1 .jz Ta IIid 11

n
yj A 1 077H ly / /

Ta IfId 11 47^06H 1 J yo
7^84 78 Ta IIid. 11 1 0^ 11 \jj 1 47060HZ. yo\J

2387.06 Ta II 4416 — 46295
2388.37 Ta II 5658 — 47515

Ta T

I

id, 11 Q6Q0yoyyj S 1 S^4J 1 JJH

z J :7z. Ta 1

1

id, 11 ^ 1 80J 1 ou 448

S

HHOJJ
7400 f^l, Ta IIid. 11 6 1 87U 1 o / 478^0H 1 o jyj

2402.13 Ta II 2642 — 44259
2403.68 Ta II 11875 — 53466
7408 lf\ Ta IIid. 11 S6S8JOJo 47 1 60H / I oy

741 7 S"^ Ta IIid 11 1 4S8

1

1 HJ O 1 S601 0jyjyj I y

741 S 71 Ta IIid 11 68^ 1 48771H-OZZ J

2416.89 Ta II 2642 — 44005
2417.33 Ta II 0 — 41355
747 1 8S Ta IIi d 11 1 4S8

1

1 HJ O 1 J J ojy

747^^ 48 Ta IIid 11 1 80 444^^0HHHjyj
747S Q1 Tci TTid 11 1 74'?61 Z.HJO

2428.00 Ta II 5658 — 46831
2429.71 Ta II 0 — 41145
74^ 1 C\f\ZHJ 1 .\JO Ta TTid 11 1 0"? 11 yjj 1 47 1 S"?HZ I J J

74^7 70Z^jZ. / u Ta Ti1 d 11 61 87O 1 o /
4778 1/ ZO 1

ZHJ J.J" Ta TI1 d 11 ^ 1 80J 1 ou 447 SOHHZ.J y

2436.51 Ta II 12436 — 53466
2438.64 Ta II 6831 — 47825
lAAA 1ZH-H'-i-. 1 J Ta ITi d 11 7647 A'>, S44HJ JHH

JAAQ AA Ta ITid 11 6088D^OO 47801H / OU 1

JA^A 70 Ta II1 d 11 1 1 7671 1 / D / S7401JzHyj
2461.06 Ta II 10713 — 51334
2463.82 Ta II 12436 — 53011
ztuu. yy Tp II1 d 11 1 03

1

1 yjj 1 41555H 1 J J J

lAfn 'xiZM-O 1 ,J 1
Tn 11i d 11 S6S8J O J o 46 1 7SHO I / J

7468 A 1Z'fOo.'t 1
To TIid 11 1 <;8'!; 11 JOJ I JO J J 1

2470.90 Ta II 6187 — 46646
2473.31 Ta II 4416 — 44835
7476 67Z'f / O.O /

Ta IIid 11 ^ 1 80J 1 ou HjJHH

747Q ^8z^ 1 y.jo Ta ITid 11 7647ZDHZ 47060
7481 86Z^O 1 .OO Ta ITid 11 1 1 87S1 1 O / J S7 1 S6J Z I JO
OASA 77Z'+o'f. / Z Ta IIid 11 Q 40714

2488.70 Ta II 4416 44585
2497.77 Ta II 0 40024

408

gA gf Loggf
108/sec

47. 4.0 0.60
100. 8.4 0.92

5 4 0 46\J.'~T\J —0 14
9 6 0 81 -0 09

AA 3 7 0 57

14. 1.2 0.07

35. 3.0 0.47
6 8 0 58V/. J o —0 74

30 7 6 0 41

7 9 —0 17U. 1 /

28. 2.4 0.37

10. 0.89 -0.05
1751 / . 1 ^ . 1 1 81 • 1 O

1 d1 ^T. 1 7 0 07\J.\J 1

59 5 0 0 70

4.9 0.42 -0.38

516. 45. 1.65
1

1

0 96 —0 02
58 5 0 0 70
25 2 2 0 14

32. 2.8 0.44

65. 5.7 0.75
78 7 5 0 40
3 1J . 1 0 77 —0 57

1 381 -J o

.

1

2

1 08

19. 1.7 0.22

99. 8.8 0.94

1 J . 1 31 . J? 0 1

1

V/. 1 1

1 61 D. 1 .H \). 1 u
1 1
1 1

.

131. 12. 1.07

15. 1.4 0.14
1 07IV//. 9 6 0.98
37 3 3 0 52
1 1 1 0 0 01

30. 2.1 0.43

43. 3.9 0.59
59 5 3 0 73

1

4

1 *T. 1 n
O.O 0 79 -0 1

1

33. 3.0 0.47

67. 6.1 0.79
1 OS
1 Uo. 0 0y.y 1 001 .uu
70ZU. 1 8i .o 0 77u.z /

71Z J

.

7 1Z. 1 0 11U. J J

7.9 0 71U. / J —0 14

loo! 9.3 0.97

3.7 0.34 -0.47

94. 8.7 0.94

2.2 0.20 -0.69



Wavelength Spectrum Energy Levels
A K 108/sec

gf Loggf

2498.33 Ta II
A A \ a4416 A A A ^ n444 3 U

2501.98 Ta II 9690 49647
2505.32 Ta II 5331 — 45234
2508.92 Ta II 9690 — 49536
2510.71 Ta II 15726 — 55544

ZJ 1 J. lU Ta II
'2 1 on
3 1 oU A o Qi^rx4zyou

2513.88 Ta II 11767 51534
2526.02 Ta II 5658 — 45234
2532.12 Ta II 2642 — 42123
2537.94 Ta II 9690 — 49080

Ta II 1U3 1 4U3U3
2551.73 Ta II 5658 44835
2554.62 Ta II 2642 — 41775
2554.91 Ta II 4416 — 43544
2556.51 Ta II 5331 — 44435

2557.71 Ta II 9690 48776
2569.13 Ta II 2642 41555
2571.51 Ta II 5331 — 44206
2577.37 Ta II 11099 — 49887
2578.24 Ta II 12705 — 51480

Z30 1.6U Ta II 9746 484/U
2584.49 Ta II 13475 52156
2588.88 Ta II 6831 — 45447
2589.81 Ta II 5658 — 44259
2590.20 Ta II 13560 — 52156

Zjyi.66 Ta II
A A C4416 42960

2594.25 Ta II 0 38535
2595.59 Ta II 0 — 38516
2596.45 Ta II 2642 — 41145
2600.73 Ta II 6187 — 44626

ZDU3.4y Ta II 61o/ A A ^44585
2606.43 Ta II 15851 54206
2612.61 Ta II 1031 — 39296
2628.85 Ta II 18494 — 56522
2630.53 Ta II .6831 — 44835

2633.79 Ta II 18494 56451
2635.58 Ta II 1031 38962
2637.93 Ta II 0 — 37897
2638.67 Ta II 5658 — 43544
2639.19 Ta II 11767 — 49647

Zo44.oU Ta II
' a A^ A r\ A A A4U444

2645.10 Ta II 6831 44626
2646.74 Ta II 11875 — 49647
2651.22 Ta II 4416 — 42123
2658.86 Ta II 6831 — 44430

2659.41 Ta II 2642 40234
2663.88 Ta II 14628 52156
2664.24 Ta II 17982 55505
2665.60 Ta II 1031 38535
2667.00 Ta II 1031 38516

1 A14. 1.3 A 1 A
U. 10

78. 7.4 0.87

19. 1.8 0.25

55. 5.2 0.71

126. 12. 1.08

1 AlU. A QC\j.yj A AT—U.UZ
54. 5.1 0.71

27. 2.6 0.41

48. 4.6 0.66

81. 7.9 0.90

1 T1/. 1.

1

A AC

24. 2.4 0.37

34. 3.3 0.52

14. 1.4 0.15

22. 2.1 0.33

o /. 8. J
A niU.yi

9.6 0.96 -0.02

58. 5.8 0.76
422. 42. 1.62

63. 6.3 0.80

1 o
1 8.

1 o1.8 U.Z6

139. 14. 1.15

8.3 0.84 -0.08

13. 1.3 0.13

22. 2.2 0.34

CA5U. C A5.0 A nf\
I). /U

11. 1.1 0.03

4.1 0.42 -0.38

22. 2.3 0.35

13. 1.3 0.13

1 1 <113. 1 o12. 1 A'?
1 .U /

91. 9.3 0.97

4.8 0.49 -0.31

115. 12. 1.08

16. 1.7 0.22

t A A
144. 1 C

15. 1.17

48. 5.0 0.70
1.5 0.16 . -0.80

12. 1.3 0.11

35. 3.7 0.57

1 .5
A 1£i
U. /O A 1 O—U. IZ

24. 2.5 0.39

107. 11. 1.05

27. 2.8 0.45

22. 2.4 0.38

A n4.9 A C ^0.52 —0.28

27. 2.9 0.46

80. 8.5 0.93

7.9 0.85 -0.07

1.5 0.16 -0.79
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Wavelength Spectrum Energy Levels

A K

2669.58 Ta II 24870 62318
2672.50 Ta II 5658 — 43065
ZD 1 ^. lo 1 a 11 I J O J 1 J JZ J J
ZD / J .yyj 1 a 11 44 1 ^

1 O A 1 77 ^4 1 / / J

ZD / D.'fo i a 11 1 07 1 1
1 U / 1

J

2678.80 Ta II 18186 — 55505
2680.06 Ta II 5658 — 42960
ZOoU.DO 1 a 11 44 1 4 1 70Q

1 / \jy

ZDo J. 1 /
To ITi a 11 41 9<;f 1 Z J 'i I J J J

ZDo".Z^- i d 11 DO J 1
4400<;

2691.80 Ta II 4416 — 41555
2692.83 Ta II 3180 — 40305
ZD^'t. JZ i a 11 9^;49ZD'IZ 1 Q744

ZD7J. J't To TI
1 a 11 1 07 1 1

1 U / 1 J /178014 / oU 1

ZD7J . / 1
T Q TI1 a. 11 Q74A 4^8"? 1'tDo J 1

2702.80 Ta II 0 — 36988
2709.27 Ta II 9746 — 46646
77 1 n 79Z / 1 u. / z Tq III a 11 9499^Z'fZZD f^A 1 OAD 1 1 UD
9797 44Z / Z / .'t'f

Ta TI1 d, 11 J J J 1
4 1 Q844 1 7o'+

97'in 71Z / jU. / J Ta II
i a 11 98044 f^Af^^'iO'fOJ J

2733.34 Ta II 18554 — 55128
2735.26 Ta II 9746 — 46295
97'?Q 9AZ / J 7.ZD To IT

1 a 11 ^8 /I9 1 ^1'fZ 1 J J
9740 70Z / 'tU. / U Ta IT1 a 11 1 7 1 (^Si1/1 Do J JD'+J
974^; 8"?Z / 'tD.o J Ta II

i a 11 1 ^79A
1 J / ZD ^9191JZ 1 Z 1

2750.41 Ta II 11875 — 48223
2752.49 Ta II 2642 — 38962
97<7 9<^Z / J /.ZD T .1 IT

1 a II
1 970<IZ / Uj /t fiOAl407Dj

97'\Q O^;Z / J7.UD To TI
1 a 11 Do J 1 4jUDJ

97A1 A8Z / D 1 .Do To TI
1 a 11 1 C\1 1

1 Uj 1
"^79 7. 1J / Z J 1

2763.37 Ta II 0 — 36177
2768.09 Ta II 3180 — 39296
977'\ 1 1Z / / J. 1 1

T a TT
1 a 11 J J J

I

4 1 S S4 1 J J J
977 S 1 < T a TT

1 a 11 1 8 1 8^
1 o 1 oO <4907J4ZU /

977/^ 7 1Z / / O. / 1
Ta IT1 a 11 1 79"^ 1

1 / Z J 1 J JZ J J

2778.82 Ta II 13560 — 49536
2780.34 Ta II 1031 — 36988
9784 Q7Z / 0'+." /

Ta ITlex 11 jDjo 414 1 J J J
978^i'77Z / oO. / /

Ta II1 a 11 ZOHZ J o J 1 O
978Q 1 Sz / 07. 1

J

Ta TT1 d 11 1 7 1 fiS1/1 Do J JU 1 1

2791.37 Ta II 5331 — 41145
2793.86 Ta II 3180 — 38962
97QS 90Z / i'j.ZU Ta TT

i a 11 1 970^
1 Z / UJ 484704o4 / U

97Q7 7^Z / 7 / . / 0 Ta IT
1 a 11 1 01

1

1 Uj 1 jO / D4
9 8 1/1 1Zo 1 4. J 1

T n TT
1 a II 1 870 1 o /

A 1 70Q41 /yjy

9 Q 1 T 1 AZo 1 /. lU i a II JDJO /I 1 1 /I <41 14j
2819.14 Ta II 10713 46175
2827.48 Ta II 14581 49938
2828.58 Ta II 31267 66610
2829.79 Ta II AA\6 39744

gf Loggf
108/sec

ill. 4U. 1.61

1 J.
1 A1.4 A 1 C0.15

<;9DZ. 6. /
A O 10.83

69. 7.4 0.87

26. 2.8 0.45

lU/. Iz.
1 AZ!1.06

j4. 3.

1

0.57

zO. 2.

1

A O O0.32
123. 13. 1.12

17. 1.9 0.27

4. J
Ci AnU.4 /

A "3 1—0.33

Z.5 U.z8 A—0.56
z4. 2.6 A y1 1U.41

21. 2.2 0.35

9.8 1.1 0.03

o oZ.o A '3 1U.J 1 —0.5 1

1 1 oHz. Iz.
1 AA1.09

6U. 6. /
AU.oz

45. 5.1 0.70
141. 16. 1.20

46. c oJ.Z A ^7 1
U. / 1

34.
"1 A3.9 A C A0.59

z 1

.

Z.J A "5 TU.3 /

39. 4.4 0.65

129. 15. 1.16

37. 4.2 A0.62
1 /.

1 A
l.y

A ^ O

43. A A4.y A A

9.1 1.0 0.01

11. 1.3 0.10

2.

1

A ^ /I0.24 —U.o2
2.4 0.27 A C7-0.57

1 1. 1.2
A AAu.uy

48. 5.6 0.75

32. 3.8 0.57

37. 4.2 U.63

2.5
f\ Z A—IJ. j4

13.
1 ^
1.6

A 1 O

2.2 0.26 -0.59

63. 7.4 0.87

1 -1

1 1. 1.2 A 1 A
U. lU

1.

1

A CU.25 —U.6U
30. 3.5

C\ Z A0.54

16. 1.8 0.26

9.5 1.1 0.05

20. 2.4 A '3 O

1 /I

14. 1.7
A "5

, U.2i

73. 8.8 A C\A

463. 56.
1 T /I1.74

1.8 0.22 -0.66
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

T3 II1 Cl 11 683 1 42123
2838.24 Ta II 15851 - 51074
2843.51 Ta II 18186 — 53344
2844.46 Ta II 1031 — 36177
2852.36 Ta II 18186 — 53235

2856 69 Ta II 12601 47596
2857.28 Ta II 9705 - 44693
2858.44 Ta II 5331 — 40305
2860.88 Ta II 6831 — 41775
2865.32 Ta II 17231 — 52121

2867.41 Ta II 17982 52846
2877.05 Ta II 13475 - 48223
2877.69 Ta II 9690 — 44430
2879.05 Ta II 6831 — 41555
2882.33 Ta II 9746 — 44430

2885 40 Ta IT± CL 11 5658 40305
2890.25 Ta II IdAl - 37231
2900.75 Ta II 12705 — 47169
2905.24 Ta II 4125 — 38535
2913.45 Ta II 6831 — 41145

2917 56 Ta II 13560 47825
2918.96 Ta II 17231 - 51480
2922.11 Ta II 15726 — 49938
2938.00 Ta II 18554 — 52580
2949.92 Ta II 14581 — 48470

2952.99 Ta I!J. CX 11 9690^ \j y \j 43544
2956^84 Ta II 15726 - 49536
2957.88 Ta II 9746 — 43544
2965.13 Ta II 0 — 33715
2965.92 Ta II 0 — 33706

2968 28 Ta II 1 17671 1 / / 45447
2976.26 Ta II 12705 — 46295
2978.18 Ta II 18554 — 52121
2986.81 Ta II 2642 — 36113
2999.37 Ta II 14495 — 47825

3002 98 Ta 11J. Ct 11 13560 4685 1

3004.92 Ta II 9690 — 42960
3010.84 Ta II 5331 — 38535
3012.54 Ta II 5331 — 38516
3037.50 Ta II 6831 — 39744

3040 70 Ta IIi. Cl. 11 5658 38535
3042.06 Ta II 4125 - 36988
3042.44 Ta II 11767 — 44626
3056.62 Ta II 17231 — 49938
3057.22 Ta II 14581 — 47281

3087.76 Ta II 9746 42123
3101.03 Ta II 11767 44005
3127.76 Ta II 9746 41709
3133.89 Ta II 5331 37231
3137.44 Ta II 9690 41555

7 1 0 86 -0 07

81. 9.8 0.99

90. 11. 1.04

5.7 0.69 -0.16
78. 9.5 0.98

33. 4.1 0.61

22. 2.7 0.44

14. 1.7 0.23

5.7 0.70 -0.15

86. 11. 1.03

127. 16. 1.20

48. 6.0 0.78

21. 2.6 0.41

6.2 0.77 -0.11

7.0 0.87 -0.06

5 4 0 68 —0 17

2.1 0.26 -0.59
27. 3.4 0.53

6.6 0.84 -0.07

2.8 0.35 -0.45

18. 2.3 0.36

98. 13. 1.10

28. 3.5 0.55

42. 5.4 0.74
21. 2.7 0.43

171 / • 2.2 0.34

91. 12. 1.07

5.6 0.73 -0.14

7.8 1.0 0.01

,0.96 0.13 -0.90

9 5 1 3V.J 0 10

31. 4.2 0.62

120. 16. 1.20

2.4 0.32 -0.49

37. 5.0 0.70

1 51 • 2 0 0.29

11. 1.5 0.16
4.8 0.66 -0.18

82. 11. 1.05

6.8 0.95 -0.02

1 71 • / 0.24 -0.62

8.5 1.2 0.07

27. 3.8 0.58

72. 10. 1.00

58. 8.1 0.91

7.8 1.1 0 05
17. 2.4 0.38

18. 2.6 0.41

2.5 0.37 -0.44

6.7 0.99 -0.00
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Wavelength Spectrum Energy Levels

A K

3142.96 Ta II 9746 - 41555
3155.25 Ta II 6831 38516
3156.76 Ta II 1 1875 43544
3157.96 Ta II 5331 36988
3168.18 Ta 11 15726 _ 47281

3213.91 Ta II 5658 - 36764
3229.88 Ta II 14495 45447
3240.94 Ta II 5331 36177
3274.95 Ta 11 3180 33706
3275.68 Ta II 5658 36177

3339.91 Ta II 6831 - 36764
3349.21 Ta II 14581 44430
3379.52 Ta II 4125 33706
3406.66 Ta II 6831 _ 36177
3414.14 Ta II 6831 361 13

3417.03 Ta II 0 - 29257
3440.24 Ta II 14495 43554
3446.91 Ta II 12705 41709
3541.88 Ta II 1031 29257
3573.44 Ta II 1 1767 39744

3662.34 Ta II 9690 - 36988
3694.52 Ta II 14495 41555
3830.00 Ta II 5658 31760
3833.74 Ta II 3180 29257
3922.42 Ta II 6831 32318

3981.01 Ta II 11875 - 36988
4095.55 Ta II 1 1767 36177
4176.90 Ta II 14581 38516
4235.94 Ta II 24870 48470
5109.37 Ta II 9690 29257

5237.53 Ta II 14628 33715

gf Log gf

lO^/sec

6.7 1.00 -0.00
1.8 0.27 -0.57
7.4 1.1 0.04
2.3 0.35 -0.46

38. 5.8 0.76

5.8 0.90 -0.05
29. 4.5 0.65

3.1 0.48 -0.32

2.7 0.43 -0.36
2.1 0.34 -0.47

3.9 0.66 -0.18

34. 5.8 0.76

1.8 0.31 -0.52

4.4 0.77 -0.11

3.6 0.62 -0.21

0.17 0.030 -1.52

19. 3.5 0.54

9.7 1.7 0.24

0.38 0.072 -1.14

12. 2.2 0.34

2.2 0.44 -0.36

6.9 1.4 0.15

0.23 0.050 -1.30

0.70 0.16 -0.81

0.47 0.11 -0.97

0.59 0.14 -0.85

0.48 0.12 -0.92

3.8 1.00 -0.00

45. 12. 1.08

0.085 0.033 -1.48

0.38 0.16 -0.80



Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

4318.85 Tb I ^ 0 - 23148 5.2 1.5 0.16'

4326.47 Tb I 0 - 23107 7.2 2.0 0.31

4338.45 Tb I , 0 - 23043 4.1 1.1 0.06
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Wavelength Spectrum Energy Levels gA gf Log gf
A K 108/sec

1994.20 Te I 4751 - 54877 3.2 0.19 -0.72

2002.00 Te I 4751 - 54685 6.3 0.38 -0.42

2081.03 Te I 10559 - 58596 5.7 0.37 -0.43
'> 1 /I o n cliAl. IJ Te I 0 — 45653 5.0 f\ Ar\0.40 —0.40

2147.19 Te I 10559 - 57116 5.8 0.40 -0.40

2159.79 Te I 10559 - 56845 0.72 0.051 -1.29

2259.04 Te I 0 - 44253 0.33 0.025 -1.60

2383.25 Te I 4707 - 46653 6.4 0.55 -0.26

Zioj. lb Te I 4 / J 1 — 46653 o.i U. /U —U. 16

2530.70 Te I 4751 - 44253 0.74 . 0.071 -1.15

3175.11 Te I 23199 - 54685 6.2 0.94 -0.03

414



Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

2987.68 Th I 3688 37149
3060.44 Th I 0 — 32666
3120.88 Th I 2558 34591
3136.22 Th I 4962 1 y o 1 o36838
3136.83 Th I 0 31870

3140.27 Th I 2869 34704
3145.63 Th I 0 - 31781
T 1 T 1 a
3 17 1.26 Th I u 1 O A

3 1524
3 173.43 Th I 2869 34372
3 192.57 Th I 2869 34183

3195.69 Th I 0 31283
3211.20 Th I 2869 — 34001
3214.08 Th I 2558 33662
3214.38 Th I 4962 36063
3232.3 1 Th I 0 30929

3235.00 Th I 3688 34591
Th I 0 — 30813

3249.87 Th I 0 30762
3272.05 Th I 0 30553
3304.24 Th I 0 30255

3309.36 Th I 0 _ 30209
3322.09 Th I 2558 - 32651
3330.48 Th I 0 30017
3333.13 Th I 2869 32863
3348.77 Th I 0 29853

3365.33 Th I 2869 _ 32575
3380.86 Th I 2869 - 32439
3389.46 Th I

O 1 1 18111 37606
3396.73 Th I

T O C3865 33297
3402.02 Th I

O A ^ t\8460 37846

3405.56 Th I 3688 33043
3421.21 Th I 2869 - 32090
3423.99 Th I 0 29197
3429.00 Th I 2558 31713
3437.3

1

Th I 2869 31953

3442.58 Th I 4962 34001
3461.02 Th I 0 - 28885
3461.22 Th I 4962 33845
3466.52 Th I 4962 33801
3471.21 Th I 3865 32666

3471.95 Th I 7280 _ 36074
3480.05 Th I 8111 - 36838
1 A O 13496.81 Th I 0 28589
3498.95 Th I 7502 36074
3518.40 Th I 2869 3 1283

3526.64 Th I 0 28348
3531.44 Th I 4962 33271
3544.02 Th I 8800 37009
3547.34 Th I 3688 31870
3549.60 Th I 8111 36275

0.96 0.13 -0.89

0.66 0.093 -1.03

0.68 0.099 1 AA—1.00

2.6
A 1 O
0.38

A A-0.42

0.32
A A /I T
0.047

1 11—1.33

1.4 0.21 -0.68

0.31 0.046 -1.34

0.33 A A C A0.050 1 A—1.30
f\ n A0.74 A 1 1

0. 1

1

—0.95
ATI
0.7

1

All
• 0. 1 I —0.96

0.31 0.048 -1.32

0.68 0.10 -0.98

0.62
A AAy0.096 1 A'^—1.02

1.2
A 1 A
0. 19

A 1-0.73

0.22
A A1 A0.034 i A ^-1.47

0.81 0.13 -0.90

0.56 0.088 -1.06

0.48
A A^ y
0.076 -1.12

0.52
A AO A
0.084 -1.08

2.1
A 1
0.34

A A ^-0.47

0.54 0.089 -1.05

0.48 0.079 -1.10
1 r\
1.0

A 1

0.17
A TT-0.77

1.5
A O ^0.26 A C A—0.59

1.2
A A0.20 A ^ A—0.69

1.1 0.18 -0.74
1.0 0.18 -0.75
A A
4.4 0.77

A 1—0.12
1

2.

1

A 1 y
0.36

A AC—0.45
^7 A
7.4

1 1
1.3

All
0. 1

1

1.9 0.33 -0.48

2.9 0.52 -0.29

0.89
A 1 y
0.16

A O 1-0.81
1 1
1.3 0.23 -0.63

A
2.4 0.43 -0.36

1.5 0.26 -0.59

0.60 0.11 -0.96
3.3 0.60 -0.22

3.3 0.59 -0.23

1.5 0.27 -0.56

1.6 0.30 -0.53

2.0 0.37 -0.43

0.20 A A1 ^0.037 1 /II-1.43
1 r\
3.0

A C C
0.55

A y-0.26

0.86
A 1 y
0. 16 -0.80

0.19 0.035 -1.45

1.5 0.28 -0.55

5.7 1.1 0.03

1.0 0.19 -0.71

4.3 0.81 -0.09

415



Wavelength Spec
A

trum Energy Levels gA gf

K 108/sec

Loggf

3555.02 Th I 2869 — 30991 1.1 0.21 -0.67
3567.26 Th I 0 28025 0.42 0.080 -1.10
3569.82 Th I 3865 31870 1.0 0.20 -0.70
3584.18 Th I 2869 30762 0.61 0.12 -0.93
3589.75 Th I 7502 35351 3.3 0.64 -0.19

3591.46 Th I 3688 — 31524 0.94 0.18 -0.74
3598.12 Th I 0 27784 0.62 0.12 -0.92
3604.68 Th I 5563 33297 1.2 0.24 -0.61
3612.43 Th I 0 27674 0.45 0.088 -1.06
3612.87 Th I 0 _ 27671 0.16 0.031 -1.50

3618.36 Th I 7502 - 35131 2.1 0.41 -0.38
Th I 5563 33162 1.5 0.30 -0.53

3622.80 Th I 3688 31283 0.71 0.14 -0.85
3638.64 Th I 8800 36275 1.8 0.36 -0.44
3642.25 Th I 0 27448 0.67 0.13 -0.88

3643.51 Th I 6362 — 33801 1.5 0.29 -0.54
3649.73 Th I 5563 32955 1.7 0.34 -0.46
3666.98 Th I 8800 36063 3.1 0.63 -0.20
3669.96 Th I 8111 _ 35351 5.7 1.1 0.06
3671.54 Th I 6362 33591 1.2 0.24 -0.61

3692.57 Th I 3688 - 30762 0.94 0.19 -0.72

3698.11 Th I 9805 36838 5.6 1.2 0.06
3700.98 Th I 5563 32575 0.39 0.080 -1.09
3703.78 Th I 4962 _ 31953 0.66 0.14 -0.87
3704.87 Th I 2869 _ 29853 0.36 0.075 -1.13

3706.77 Th I 8111 - 35081 6.4 1.3 0.12
3711.62 Th I 6362 33297 0.96 0.20 -0.70

Th I 0 26878 1.1 0.23 -0.64
2121.9Q> Th I 2869 29686 0.47 0.097 -1.01

3730.37 Th I 6362 33162 1.4 0.29 -0.53

3758.46 Th I 2558 — 29157 0.46 0.096 -1.02

3765.24 Th I 8800 35351 2.3 0.49 -0.31

3770.05 Th I 5563 32080 1.5 0.32 -0.49

3771.37 Th I 0 26508 0.34 0.072 -1.14

3796.72 Th I 8800 35131 1.1 0.24 -0.62

3798.10 Th I 4962 - 31283 0.37 0.081 -1.09

3801.44 Th I 7502 33801 1.7 0.37 -0.43

3803 07 Th I 0 26287 0.96 0.21 -0.68

3803.98 Th I 8800 35081 1.6 0.35 -0.45

3828 38 Th I 0 261 13 0.70 0.15 -0.81

3830.77 Th I 0 - 26097 0.17 0.038 -1.42

3837.87 Th I 2869 28918 0.87 0.19 -0.72

3840 80 Th I 4962 30991 0.52 0.12 -0.94

3852.14 Th I 3688 _ 29640 0.3^ 0.079 -1.10

3874.86 Th I 4962 _ 30762 1.5 0.33 -0.48

3875.37 Th I 2869 _ 28666 0.68 0.15 -0.81

3875.64 Th I 7502 33297 0.34 0.076 -1.12

3879.64 Th I 7502 33271 1.7 0.38 -0.42

3885.77 Th I 6362 32090 0.48 0.11 -0.97

3886.91 Th I 2869 28589 0.31 0.071 -1.15

416



Wavelength Spectrum Energy Levels

A K

iyl 0.4Z i n I Q Z J jZt5

3919.02 Th I 3688 — 29197
3923.80 Th I 2869 — 28347
3925.09 Th I 3688 - 29158
3947.33 Th I 9805 — 35131

1 n I Q Z J JZZ
3952.76 Th I 3865 _ 29157
3955.17 Th I 9805 — 35081
3959.30 Th I 5563 — 30813
3962.42 Th I 3688 — 28918

3973.20 1 h I 6362 1 1 CO A
3 1 jZ4

3987.22 Th I 7502 32575
3990.49 Th I 3865 — 28918
3991.73 Th I 8800 — 33845
4005.09 Th I 3688 — 28649

i h I / jUz 10/1 IQ

4009.72 Th I 8111 — 33043
4011.59 Th I 6362 — 31283
4012.50 Th I 2869 — 27784
4030.84 Th I 2869 — 27671

4U3o.Uj i n I Q 0/1 "TTAZ4 / /U

4043.40 Th I 4962 — 29686
4059.25 Th I 6362 — 30991
4067.45 Th I 2869 — 27448
4075.50 Th I 2558 — 27088

A(\Q'X An
1 n I JOOJ 081/18Zoj4o

4085.43 Th I 8800 — 33271
4088.72 Th I 6362 — 30813
4089.14 Th I 2869 — 27317
4097.74 Th I . 2869 — 27266

A 1 nn 1

A

41UU.34 i h I
r\U O /1 1 Q 1Z4jo 1

Th I 7502 31870
4107.86 Th I 3688 — 28025
4109.32 Th I 8111 — 32439
Alius Th I 0 — 24308

A i 1A4 1 j4.Uo i h I Q 0 /I 1 COZ41 oZ
4158.54 Th I 9805 — 33845
4192.36 Th I 6362 — 30209
4193.02 Th I 8111 — 31953
4213.07 Th I 2558 — 26287

4zZ /.3y 1 h I
TO OA 1 AOO O

4235.46 Th I 0 23604
4256.25 Th I 7502 — 30991
4257.50 Th I 0 — 23481
4260.34 Th I 9805 — 33271

4269.94 Th I 8111 31524
4272.86 Th I 8800 32197
4280.57 Th I 5563 28918
4288.66 Th I 7502 30813
4312.99 Th I 2869 26049

gA
108/sec

0.066 0.015 -1.82

0.43 0.098 -1.01

0.084 0.019 -1.71
0 1 7 —0 91

2.3 0.54 -0.27

0.090 0.021 -1.68

0.19 0.044 -1.36

2.3 0.53 -0.27

u.oo U. 1 D —0 80

0.20 0.047 -1.33

1.1 0.27 -0.57

0.84 0.20 -0.70

0.40 0.096 -1.02

I .D u.jy —0 A\

0.19 0.045 -1.35

2.2 0.53 -0.28

0.65 0.16 -0.81

0.39 0.095 -1.02

v. 1 o —0 7S

0.64 0.16 -0.81

0.28 0.069 -1.16

0.51 0.12 -0.91

0.92 0.23 -0.65
— 1 47

0.12 0.030 -1.52

0.22 0.055 -1.26

1.1 0.26 -0.58

0.44 0.11 -0.96

V/. i J — 1 48

0.26 0.065 -1.19

0.16 0.040 -1.40

0.47 0.12 -0.92

0.16 0.041 -1.39

U.JO n 1 A —0 8S

0.24 0.061 -1.22

0.19 0.049 -1.31

1.7 0.44 -0.36

0.15 0.040 -1.40

1 1
—0

yj. J J

o!io 0.027 -1.57

0.37 0.10 -1.00

0.071 0.019 -1.72

0.48 0.13 -0.88

U.Uo 1 1 .DO

1.5 0.40 -0.40

0.22 0.061 -1.21

0.54 0.15 -0.83

0.11 0.030 -1.53

0.18 0.051 -1.29

0.24 0.067 -1.17
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Wavelength Spectrum Energy Levels

A K

4315.25 Th I 2869 - 26036
4330.84 Th I 8111 31 195
4337.28 Th I 0 23049
4349.07 Th I 4962 27949
4374.13 Th I 0 _ 22855

4378.18 Th I 2869 - 25703
4393.76 Th I 7502 30255
4401.58 Th I 4962 27674
4408.88 Th I 3688 26363
4416.84 Th I 9805 32439

4432.25 Th I 6362 - 28918
4452.56 Th I 2869 25322
4458.00 Th I 3688 261 13

4482.17 Th I 4962 27266
4486.90 Th I 2558 24839

4493.33 Th I 0 - 22249
4498.96 Th I 5563 27784
4505.22 Th I 8800 30991
4506.49 Th I 7502 29686
4513.69 Th I 9805 31953

4515.12 Th I 0 - 22142
4519.26 Th I 3688 25809
4521.22 Th I 2869 24981
4552.16 Th I 8800 30762
4555.81 Th I 3865 25809

4561.36 Th I 7280 - 29197
4563.66 Th I 8111 30017
4595.42 Th I 3688 25443
4663.20 Th I 2869 24308
4666.79 Th I 6362 27784

4668.17 Th I 7502 - 28918
4686.19 Th 1 2869 24203
4691.64 Th I 6362 27671
4703.99 Th I 0 21253
4723.78 Th I 7502 28666

4741.31 Th I 6362 — 27448
4749.95 Th I 8111 29158
4766.60 Th I 3865 24839
4778.30 Th I 0 20922
4789.39 Th I 3688 24562

4823.61 Th I 6362 - 27088
4826.71 Th I 13088 33801
4831.12 Th I 3688 24381
4840.84 Th I 2869 23521
4848.36 Th I 3688 24308

4865.48 Th I 13297 _ 33845
4872.91 Th I 6362 26878
4878.73 Th I 2558 23049
4894.95 Th I 0 20424
4936.77 Th I 8800 29051

gA gf Loggf
lu /sec

0.096 0.027 -1.57
0.21 0.058 -1.23
0.094 0.026 -1.58
0.17 0.047 -1.33
0.U60 A A 1 ^7

0.017 -1.77

0.089 0.026 -1.59
0.16 0.047 -1.33

0.16 0.045 -1.34
0.16 0.047 -1.33

0.30 {\ AO O0.088 —1.06

0.11 0.033 -1.48

0.037 0.011 .-1.96

0.15 0.045 -1.34
0.11 0.032 -1.50
0.032 A AAAT0.0097 O A 1—2.01

0.10 0.031 -1.50
0.33 0.100 -1.00
0.41 0.12 -0.91

0.12 0.036 -1.44
ACT0.53 A 1 ^

0. 16
A TO-D.79

0.025 0.0077 -2.11

0.038 0.012 -1.94
0.094 0.029 -1.54
0.24 0.075 -1.13
A 1
U. 12 A AO 'T0.037 1 A "J—1.43

0.31 0.097 -1.01

0.23 0.073 -1.13

0.13 0.041 -1.39

0.029 0.0094 -2.03
AIT
0. 1

7

A A c0.056 1 ^ c—1.25

0.41 0.13 -0.87

0.019 0.0062 -2.21

0.050 0.016 -1.78

0.027 0.0090 -2.04
A C A0.50 AIT

0. 17
A T O—0.78

0.039 0.013 -1.88

0.10 0.035 -1.46

0.019 0.0065 -2.19

0.013 0.0043 -2.37
A A CI0.053 A A 1 O0.01

8

—1.74

0.090 0.032 -1.50

0.72 0.25 -0.60

0.059 0.021 -1.68

0.053 0.019 -1.73

0.042 A A 1 C0.015 —1.83

0.86 0.31 -0.52

0.10 0.037 -1.43

0.023 0.0084 -2.08

0.020 0.0071 -2.15

0.19 0.071 -1.15

18



Wavelength Spectrum Energy Levels

A K

4943.07 Th I 2869 23094
4945.47 Th I 0 — 20215
49o5.3o rn I 3688 '7 /I 123 /41

49oy.3 1 Tn I /28U Z 1 5{ 1

5039.24 Tn I 2558 z23y /

5044.73 Th I 0 19817
5045.25 Th I 7502 — 27317
5047.05 Th I 4962
5050.80 Th I 3688 23481
5059.86 Th I

n C A'^7502 27260

5064.61 Th I 4962 _ 24701
5100.62 Th I 4962 - 24562
5140.77 Th I 6362 25809
5158.60 Th I 2869 22249
5163.46 Th I 3688 23049

5195.82 Th I 4962 24203
5199.16 Th I 3865 — 23094
521 1.23 Th I

1 0 /I C3865 23049
5219.10 Th I

011181 1

1

11lob
523 1. 16 Th I 2558 21669

5258.36 Th I 3865 22878
5266.70 Th I 3688 — 22670
5297.74 Th I

0 0AA8800 2767

1

53 12.00 Th I 3688 CAO22508
53 12.53 Th I 5563 24381

5326.98 Th I 8111 _ 26878
5343.58 Th I 3688 — 22397
5386.62 Th I 4962 23521
5394.76 Th I 3865 22397
5398.91 Th I 8800 27318

5410.76 Th I 6362 _ 24839
5417.49 Th I 3688 — 22142
5431.1

1

Th I 6362 ^ A^^ f\

5496.13 Th I
C C O5563 23753

5499.26 Th I 2558 20737

5504.30 Th I 7280 25443
5509.99 Th I 9805 — 27949
5539.26 Th I

AOA C9805 •O ^7 0 C27853
5548.18 Th I 6362 24381
C C CI f\ A5557.04 Th I 8800 26790

5558.35 Th I 8111 _ 26097
5559.88 Th I 3688 - 21669
5572.47 Th I 7502 25443
5573.35 Th I

01118111 26049
5579.36 Th I 5563 23481

5587.03 Th I 4962 22855
5610.25 Th I 7502 25322
5610.67 Th I 11601 29419
5615.32 Th I 3865 21669
5674.98 Th I 11803 29419

gA gf L02 fff

108/sec

0.017 0.0062 -2.21

0.0075 0.0027 -2.56

0.029 0.01

1

-1.96

0.064 0.024 -1.62

0.020 0.0077 -2.12

0.019 0.0074 -2.13

0.065 0.025 -1.61

0.032 0.012 -1.92

0.027 0.010 -1.98

0.080 0.031 -1.51

0.031 0.012 -1.92

O.o54 0.013 -1.88

0.054 0.021 -1.67

0.069 0.028 -1.56
0.025 0.0099 -2.00

0.069 0.028 -1.55

0.10 0.041 -1.39

0.050 0.020 -1.69

0.12 0.050 -1.30

0.077 0.031 -1.50

0.036 0.015 -1.82

0.011 0.0047 -2.33

0.12 0.049 -1.31

0.033 0.014 -1.86

0.056 0.024 -1.63

0.15 0.064 -1.19

0.053 0.023 -1.64
0.044 0.019 -1.71

0.01

1

0.0047 -2.33

0.086 0.038 -1.42

0.039 0.017 -1.77

0.020 0.0089 -2.05

0.021 0.0094 -2.03

0.013 0.0058 -2.23

0.017 0.0078 ,
-2.11

0.042 0.019 -1.72

0.16 0.072 -1.14

0.21 0.095 -1.02

0.058 0.027 -1.57

0.077 0.036 -1.45

0.13 0.058 -1.23

0.0054 0.0025 -2.60
0.037 0.017 -1.77

0.1

1

0.051 -1.29

0.045 0.021 -1.67

0.064 0.030 -1.53

0.026 0.012 -1.92

0.13 0.061 -1.21

0.027 0.013 -1.89

0.099 0.048 -1.32

419



Wavelength Spectrum Energy Levels
A K

5719.63 Th I 7502 - 24981
5720.20 Th I 3688 21 165
5748.76 Th I 6362 23753
5753.04 Th I 4962 22339
5760.55 Th I 0 17355

5763.54 Th I 2869 - 20215
5804.14 Th I 0 17224
5885.70 Th I 9805 26790
5914.68 Th I 7280 24182
5938.83 Th I 5563 22397

5973.67 Th I 3688 - 20424
5975.06 Th I 6362 23094
5991.03 Th I 6362 23049
6001.22 Th I 8111 — 24770
6007.07 Th I 8800 25443

6010.18 Th I 2869 - 19503
6037.70 Th I 3865 20424
6151.99 Th I 7502 23753
6169.82 Th I 4962 — 21165
6182.62 Th I 2869 19039

6184.77 Th I 13089 - 29253
6191.89 Th I 6362 22508
6198.24 Th I 3688 19817
6207.22 Th I 5563 21669
6224.53 Th I 2869 18930

6234.85 Th I 6362 - 22396
6342.86 Th I 8800 24562
6411.90 Th I 7502 23094
6413.61 Th I 13297 — 28885
6490.74 Th I 8800 — 24203

6531.34 Th I 6362 - 21669
6554.16 Th I 4962 20215
6588.54 Th I 3865 19039
6591.48 Th I 0 — 15167
6662.27 Th I 7502 22508

6678.71 Th I 7280 - 22249
6713.98 Th I 6362 21253
6727.46 Th I 5563 20424
6742.87 Th I 12848 27674
6756.45 Th I 2558 17355

6772.17 Th I 15493 - 30255
6778.31 Th I 3865 18614
6780.41 Th I 8111 22855
6791.23 Th I 8800 23521
6829.04 Th I 7502 22142

6854.11 Th I 13089 27674
6868.45 Th I 13297 27853
6874.75 Th I 2869 17411
6943.61 Th I 9805 24203
7036.28 Th I 11601 25809

gf Loggf
10^/sec

0.038 0.019 -1.73
0.032 0.016 -1.80
0.013 0.0067 -2.18

0.0090 0.0045 -2.35
0.017 0.0084 -2.07

0.0050 0.0025 -2.61

0.0082 0.0041 -2.38
0.049 0.025 -1.60
0.027 0.014 -1.84
0.017 0.0088 -2.06

0.017 0.0092 -2.04
0.036 0.019 -1.71

0.017 0.0093 -2.03

0.014 0.0076 -2.12

0.051 0.028 -1.56

0.0048 0.0026 -2.59
0.0097 0.0053 -2.28

0.022 0.012 -1.91

0.044 0.025 -1.60

0.019 0.01

1

-1.96

0.085 0.049 -1.31

0.013 0.0073 -2.13

0.0048 0.0028 -2.56

0.016 0.0093 -2.03

0.0047 0.0027 -2.57

0.025 0.015 -1.84

0.070 0.042 -1.37

0.039 0.024 -1.62

0.16 0.099 -1.01

0.026 0.016 -1.79

0.043 0.027 -1.57

0.0035 0.0023 -2.64

0.010 0.0066 -2.18

0.0013 0.00085 -3.07

0.034 0.023 -1.64

0.0038 0.0026 -2.59

0.0097 0.0066 -2.18

0.015. 0.010 -1.98

0.048 0.033 -1.49

0.0083 0.0057 -2.25

0.12 0.085 -1.07

0.0037 0.0026 -2.59

0.022 0.015 -1.83

0.015 0.010 -1.99

0.018 0.012 -1.91

0.055 0.038 -1.41

0.045 0.032 -1.50

0.0034 0.0024 -2.61

0.14 0.10 -1.00

0.044 0.033 -1.48
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Wavelength Spectrum Energy Levels

A K

7124.56 Th I 0 14032
7150.28 Th I 3865 - 17847
7154.94 Th I 7280 21253
7156.94 Th I 18930
7159.93 Th I 13297 27260

7200.04 Th I 7280 21165
7208.01 Th I 8800 - 22670
7218.05 Th I 9805 23655
7284.90 Th I 3688 1741

1

7328.28 Th I 7280 20922

7385.50 Th I 3688 17224
7428.94 Th I 7280 — 20737
7430.25 Th I 6362 19817
7549.31 Th I 7280 20523
7625.70 Th I 8800 21910

7658.32 Th I 8111 21165
7678.12 Th I 7502 - 20523
7848.45 Th I 8800 21540
7886.28 Th I 6362 19039
7978.97 Th I 3688 16218

8032.43 Th I 7502 19948
8075.65 Th I 11803 — 24182
8085.22 Th I

O O f\f\8800 21 165
8093.60 Th I 3865 16218
8138.46 Th I 5563 17847

8159.75 Th I 6362 18614
8169.81 Th I 7280 - 19517
8320.86 Th I 7502 19517
8330.47 Th I 7502 19503
8445.49 Th I 8111 19948

8478.37 Th I 5563 17355
8573.14 Th I 5563 — 17224
8645.31 Th I 13962 25526
8665.50 Th I 7502 19039
8668.1

1

Th I 12848 24381

8709.24 Th I 3688 15167
8748.03 Th I 7502 18930
8758.24 Th I 8800 20215
8775.58 Th I 8111 19503
8967.61 Th I 8800 19948

gA gf Log gf

108/sec

0.0014 0.001

1

-2.97

0.0036 0.0028 -2.56

0.017 0.013 -1.90

0.0043 0.0033 -2.48

0.051 0.039 -1.41

0.012 0.0095 -2.02

0.093 0.073 -1.14

0.037 0.029 -1.54

0.0044 0.0035 -2.46

0.012 0.0093 -2.03

0.010 0.0085 -2.07

0.033 0.027 -1.57

0.01

1

0.0095 -2.02

0.011 0.0091 -2.04

0.016 0.014 -1.86

0.0065 0.0057 -2.24

0.0054 0.0048 -2.32

0.0074 0.0068 -2.17

0.0061 0.0057 -2.24

0.010 0.0098 -2.01

0.014 0.014 -1.85

0.024 0.024 -1.63

0.010 0.010 -2.00

0.0021 0.0020 -2.69

0.0082 0.0082 -2.09

0.01

1

0.01

1

-1.95

0.0087 0.0087 -2.06

0.018 0.019 -1.72

0.037 0.038 -1.42

0.012 0.013 -1.90

0.012 0.013 -1.87

0.0073 0.0080 -2.10
0.025 0.028 -1.55
0.011 0.012 -1.92

0.021 0.024 -1.62

0.0016 0.0018 -2.75

0.020 0.023 -1.65

0.024 0.027 -1.57

0.01

1

0.013 -1.90

0.063 0.076 -1.12
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Wavelength Spectrum Energy Levels gA gf Loggf
A K iu /sec

2326.93 Th II 1860 - 44822 1.1 0.086 -1.07
2356.75 Th II 0 - 42418 0.54 0.045 -1.34
2368.05 Th II 4490 - 46706 1.1 0.094 -1.03
O T T OA2373.84 Th II 0 — 421 13 1.0 0.085 -1.07

2377.84 Th II 4113 - 46156 4.y U.41 —0.38

2388.14 Th II 1522 - 43383 0.72 0.062 -1.21

2393.11 Th II 4490 - 46264 1.7 0.14 -0.84
2404.51 Th II 4113 - 45689 2.3 0.20 -0.69
2413.41 Th II 1522 - 42944 1.3 0.11 -0.95

2431.15 Th II 4490 - 45611 O.yZ 0.082 1 r\c\—1.09

2444.46 Th II 1522 - 42418 0.47 0.042 -1.37

2456.30 Th II 4490 - 45190 3.3 0.30 -0.52
2459.01 Th II 0 - 40655 0.29 0.026 -1.58

2466.13 Th II 4113 - 44651 2.9 0.26 -0.58

2468.15 Th II 4147 - 44651 1 o
1.8

A 1 ^
0. 16 A—0.79

2476.95 Th II 1860 - 42220 0.54 0.050 -1.30

2485.05 Th II 9061 - 49289 1.4 0.13 -0.89
2489.62 Th II 6214 - 46368 3.6 0.33 -0.48

2495.35 Th II 4490 - 44553 2.1 0.20 -0.71

2498.40 Th II 4490 - 44504 1.7
A 1 z:
0. 16 A-{j./y

2498.86 Th II 6700 - 46706 3.3 0.31 -0.51

2505.60 Th II 4490 - 44389 1.2 0.11 -0.96

2507.91 Th II 0 - 39862 0.47 0.044 -1.35

2509.96 Th II 9585 - 49415 3.0 0.29 -0.54

2525.93 Th II 9712 - 49289 1 A1.4 A 1 /I

U. 14 A on—0.0 1

2532.43 Th II 6214 - 45689 2.0 0.19 -0.72

2535.87 Th II 7001 - 46424 2.5 0.24 -0.62

2542.65 Th II 4490 - 43808 0.87 0.084 -1.07

2545.34 Th II 6214 - 45489 2.3 0.23 -0.64

2545.74 Th II 4113 - 43383 0.77 A A'7 C0.075 1 1 o— 1 . 12

2547.90 Th II 4147 - 43383 3.3 0.33 -0.49

2548.14 Th II 9585 - 48818 3.3 0.32 -0.50

2551.24 Th II 1522 - 40707 0.15
'

0.014 -1.85

2561.94 Th II 6168 - 45190 3.0 0.30 -0.53

2565.60 Th II 1860 - 40826 J.J A C CV.J J A O £i—U.ZO

2566.59 Th II 1522 - 40472 2.7 . 0.27 -0.57

2574.48 Th II 4113 - 42944 1.4 0.14 -0.86

2576.69 Th II 4147 - 42944 4.1 0.41 -0.38

2580.70 Th II 4490 - 43228 1.2 0.12 -0.90

2589.06 Th II 1860 - 40472 2.3 0.Z3 A /C A—U.64

2595.03 Th II 8379 - 46903 3.6 0.36 -0.44

2597.05 Th II 0 - 38494 1.3 0.13 -0.87

2600.89 Th II 6214 - 44651 7.5 0.76 -0.12

2607.48 Th II 1522 - 39862 0.24 0.025 -1.60

2608.32 Th II 8379 - 46706 1 A
1 .4

A 1 /I

U. 14 A O C—U.oj

2609.86 Th II 4113 - 42418 1.8 0.18 -0.73

2618.90 Th II 4147 - 42319 3.9 0.40 -0.39

2623.45 Th II 41 13 - 42220 4.6 0.47 -0.32

2625.74 Th II 4147 - 42220 4.6 0.47 -0.32

2628.81 Th II 4490 - 42519 1.0 0.11 -0.97

422



Wavelength Spec
A

trum Energy Levels

K
gA gf

108/sec

Log gf

2633.33 Th II 8460 46424 2.6 0.27 -0.57

2639.51 Th II 1522 — 39397 0.30 0.032 -1.50
Th IIill 11 44Q0 491 S9T-Z J JZ 0 74 0 07 5V/. \JZ J — 1 ftO

Th II1 II 11 0 1784<^J 1 OHD 1 11 . J 0 14 —0 85\}. O J

Z.O'fJ.Z /
Th II1 II 11 7001/ UU 1 44877 0 48 0 050 —1 101 . J V/

2650.58 Th II 0 — 37716 0.81 0.086 -1.07

2658.66 "Th II 0 — 37602 0.68 0.073 -1.14
Th II1 11 11 OUv/U H\J 1 J U 1 0 0 17 —0 49
Th II1 11 11 ^»744\JZH-H- 41744 0 48\J.'-rO 0 051 —1 79

ZD 1 D .Kj 1
Th II1 11 11 yyjKj 1 4^^474

2678.93 Th II 9585 — 46903 1.2 0.13 -0.89

2687.13 Th II 8018 — 45221 5.0 0.54 -0.26

ZOoo. J't Th II1 11 11 4400 41 ^.771- 1 0 / /
0 77u.z / 0 070 —1 541 . JH-

Th II1 11 11 0u 17 1 10 7 0z.u 0 7 1U.Z 1
—0 (\1U.D /

9^;QS 9 1ZD"-'

1

Th II1 II 11 1 T 79^>11/ ZD 488 1 8M-oo 1 o 8 1o. 1 0 88 —0 OftU.WD

2695.81 Th II 8606 — 45689 1.3 0.14 -0.85

2696.83 Th II 12220 — 49289 4.4 0.48 -0.32

ZD-' / .
Th II1 II 11 1 S991 J zz 18S87J o J oz 0 78w.zo 0 01

1

—1 511 .J 1

9/;qc 7/1zo"o. /
Th III 11 11 ^>944DZ^^ 41788 1 (\1 .D 0 1 7 —0 7ft

9700 ^.0 Th II1 II 11 "JO J 4A^01^DDUJ 1 1
1 . 1 0 1 7w. 1 z —0 07\J. "Z

2703.96 Th II 1522 — 38494 1.7 0.18 -0.74

2708.18 Th II 1522 — 38436 1.0 0.11 -0.95
97 1 f^ 19Z / 1 D.JZ Th II1 II 11 801 8ou 1 o 44877 1 1 0 1^1 —0 44
97 1 0Z / 1 v.HJ Th II1 II 11 84^\0 4S77 1 1 41 . H- 0 1 5 —0 81VJ. O 1

97 1 Q 0"^z / 1 y ,y

J

Th II1 II 11 Q401 ^D 1 J D 1 1J . 1 0 14 —0 4ft

2721.70 Th II 6214 — 42944 4.9 0.54 -0.27

2722.38 Th II 1860 — 38582 1.1 0.12 -0.93
7794 8QZ / ZH. O -7 Th II1 11 11 0 JUUOO 0 75W.ZJ 0 078 —1 5ft1 . J D
1111 9S Th II1 11 11 07

1

1y 1 vz. 4^i1^;8 1 f^1 . D 0 1 8u. 1 o —0 74
1119. Q1Z / Zo. -7 1 Th II1 11 11 1 8^\01 ODU 18404 0 78u.zo 0 01

1

—1 5 11 .J 1

2729.33 Th II 9061 — 45689 12. 1.3 0.11

2730.27 Th II 8606 — 45221 4.2 0.47 -0.33
97'?9 89Z / JZ.OZ Th II1 11 11 nu 1^*587jdJoz 0 80 0 1 00 —1 001 .WW
9714 49 Th III n 11 4 1 47 40707 1 81 . o 0 70 —0 ftO

971S 81Z / J J . O J Th II1 11 11 4111 ^UD J J 0 17U. J z 0 01ft — 1 44

2737.43 Th II 8379 - 44899 2.5 0.29 -0.54
2738.33 Th II 4147 — 40655 0.51 0.058 -1.24
9741 07 Th IIinn nu 0 Ail O 07 1U.U / 1

—1151 . 1

J

9747 1 ^^Z / H / . 1 o Th IIi 11 11 nu l^ilOOJD J -'U 1 8
1 . o 0 70 —0 70u. / yj

9747 8Sz / / .o J Th IIi 11 11 7001/ UU 1 41181 1 1
1 .

1

0 1

1

U. 1 3 —0 00u. y\j

2749.53 Th II 4113 — 40472 1.1 0.12 -0.90

2752.17 Th II 1522 — 37846 2.1 0.24 -0.62
97^^0 40 Th IIi II 11 OOUD 44877'H-'+OZZ 0 51W.J J —0 78U.ZO
llf\'K f\lZ / DJ>.OZ Th IIill II ^i944 4741 8HZ'^- 1 O 7 8z.o 0 17W. JZ —0 50yj. J yj

97^i4 f\A Th IIi 11 11 OO^i 1yyjKj 1
4'>77 1HjZZ 1 4 7^.z 0 48 —0 1

1

U. J 1

97^S 19Z / DJ . 1 Z Th IIi 11 11 4400 40/^44 1 7
1 .z 0 1

1

V. 1 J —O 88U.OO

2768.85 Th II 6214 42319 5.0 0.57 -0.24

2770.82 Th II 1522 37602 0.99 0.11 -0.94

2773.96 Th II 13251 49289 16. 1.8 0.26

2778.04 Th II 1860 37846 0.21 0.024 -1.62

423



Wavelength Spectrum Energy Levels gA gf Loggf
A K 10^/sec

2778.71 Th II 9712 - 45689 3.2 0.37 -0.43
2783.06 Th II 4490 - 40412 1.2 0.14 -0.85
2783.49 Th II 7829 - 43744 1.9 0.22 -0.66
7784 Q8 Th IT

1 J J z.
— 4^998 1.6 0.19 -0.73

2787.13 Th II - 42113 1 8 0 21 —0 f^8

2791.01 Th II 6700 - 42519 1.3 0.16 -0.81
2794.26 Th II 9712 - 45489 4.1 0.48 -0.32
2797.02 Th II 1860 - 37602 0.33 0.039 -1.41

Th IT — 409 9 0.70 0.082 -1.09
2798.27 Th II 8018 - 43744 1 6 0 1 8 —0 74

2799.11 Th II 4147 - 39862 0.52 0.062 -1.21

2800.57 Th II 9202 - 44899 2.6 0.31 -0.51

2803.37 Th 11 6691 - 42352 0.64 0.075 -1.13
9807 8^ Th TT1 11 11 QS8Syjoj — 4S 1 QOJ 1 yyj 4.7 0.56 -0.25
2808.99 Th II 9061 - 44651 6 5 0 77 —0 1

1

2817.14 Th II 11117 - 46603 1.2 0.14 -0.86
2819.33 Th II 7829 - 43288 2.5 0.30 -0.53
2822.02 Th II 8379 - 43804 2.9 0.35 -0.46
7879 ^8 Th ITill 11 Q401 — 44899 1.3 0.15 -0.81

2826.86 Th II 8018 - 43383 4 3 0 51 -0 29

2827.99 Th II. 9202 - 44553 1.6 0.19 -Q.ll
2829.94 Th II 11576 - 46903 1.4 0.17 -0.77

2830.45 Th II 6168 - 41488 1.0 0.12 -0.92
78'?7 T, 1 Th Tiill 11 A 1 Al'41'+/ 6.6 0.79 -€.10
2833.33 Th II 8460 - 43744 1 6 0 1 9 -0 72

2834.49 Th II 8018 - 43288 3.9 0.47 -0.33

2836.05 Th II 4147 - 39397 1.0 0.12 -0.91

2839.24 Th II 4490 - 39701 0.81 0.098 -1.01
Th TTi 11 11 Q _ •! < 1 QQJ J 1 yy 0.17 0.021 -1.68

2841.16 Th II 9202 - 44389 3 1 0 37 —0 43

2841.81 Th II 9720 - 44899 0.79 0.096 -1.02

2842.82 Th II 1522 - 36688 ' 1.2 0.15 -0.83

2847.36 Th II 9712 - 44822 3.5 0.42 -0.38
78S 1 7fk Th ITi 11 11 1 ^771 JLL J D J of 1.0 0.12 -0.91

2851.43 Th II - 36582 0 30 0 036 —I 441 • 1 1

2857.49 Th II 6691 - 41677 0.89 0.11 -0.96

2861.34 Th II 9712 - 44651 12. 1.4 0.15

2866.40 Th II 4490 - 39367 0.28 0.035 -1.46
78^i8 4S Th TI1 11 11

1 9/179 — 47'?94 2.6 0.33 -0.49

2868.68 Th II 8379 - 43228 1 11 • 1 0.14 -0.86

2870.40 Th II 1860 - 36688 2.1 0.26 -0.58

2876.41 Th II 6168 - 40924 0.87 0.11 -0.97

2879.19 Th II 1860 - 36582 0.15 0.019 -1.73
787Q ^1 Th TTinn 8^7Qoj 1 y — 4^0Q7 0.54 0.067 -1.18

2882.00 Th II 11576 - 46264 2 7 0.34 -0.47

2882.51 Th II 8606 - 43288 0.99 0.12 -0.91

2883.61 Th II 9720 - 44389 0.77 0.097 -1.02

2884.29 Th II 4490 - 39151 2.5 0.31 -0.51

2886.23 Th II 6691 - 41328 0.65 0.082 -1.09

2892.17 Th II 9238 - 43804 1.2 0.14 -0.84
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Wavelength Spectrum Energy Levels

A K
gA gf

10^/sec

Log gf

2895.13 Th II 1860 36390
2899.72 Th II 6168 — 40644
2903.16 Th II 4147 38582
2904.26 Th II 12902
2906.12 Th II 8018 42418

2908.36 Th II 4490 38864
2909.77 Th II 7332 - 41688
2910.59 Th II 4147 38494
291 1.32 Th II 8606
2912.01 Th II 0 34330

2912.66 Th II 4113 38436
2917.41 Th II 4490 - 38758
2919.83 Th II 4490
2920.36 Th II 6691 40924
2920.94 Th II 10673 44899

2922.79 Th II 12220 46424
2922.99 Th II 8018 — 42220
2928.25 Th II 8379 42519
2933.09 Th II 9720 43804
2937.43 Th II 12902 46936

2938.10 Th II 9202 43228
2940.58 Th II 7332 - 41328
2941.89 Th II 9401 43383
2942.62 Th II 8379 42352
2946.25 Th II 10572 44504

2949.06 Th II 4490 38389
2950.43 Th II 9061 - 42944
2955.03 Th II 10673 44504
2955.60 Th II 7001 40826
2957.58 Th II 4490 38292

2963.61 Th II 4113 37846
2964.11 Th II 6168 — 39895
2965.49 Th II 6700 40412
2968.69 Th II 4490 38165
2971.48 Th II 41 13 37757

2972.22 Th II 1522 35157
2974.01 Th II 4490 - 38105
2976.02 Th II 7332 40924
2980.32 Th II 9401 42944
2981.33 Th II 6168 39701

2985.24 Th II 4113 37602
2986.77 Th II 7001 - 40472
2988.23 Th II 4490 37945
2993.82 Th II 6214 39606
^ c\c\ c2995.27 Th II 9720 43097

C\C\d' C\C\2996.99 Th II 9061 42418
2997.19 Th II 0 33355
3001.27 Th II 8379 41688
3002.39 Th II 1860 35157
3006.00 Th II 6691 39949

0.45 0.056 -1.25

3.0 0.38 -0.43

0.30 0.038 —1.42

1.8 0.23 -0.65

0.56 0.071 -1.15

0.58 0.073 -1.14

0.36 0.046 -1.33

1.3 0. 17 -0.7 /

2.1 0.26 -0.58

0.18 0.023 -1.63

0.58 0.074 -1.13

1.1 0.14 -0.84

0.95 0. 12 -0.91

0.59 0.076 -1.12

1.8 0.23 -0.63

2.9 0.37 -0.44
0.43 0.055 -1.26

5.1 0.66 -0.18

1.7 0.22 -0.67

4.9 0.64 -0.20

0.71 0.092 -1.04

1.00 0.13 -0.89

0.59 -1.11

2.4 0.32 -0.50
1.0 0. 13 -0.88

0.95 0.12 -0.91

1.8 0.24 -0.62

2.0 0.27 -0.57

0.73 0.095 —1.02

1.1
f\ \ A0.14 -0.85

0.16 0.021 -1.68

0.56 0.074 -1.13

1.3 0.17 -0.77

1.7 0.22 -0.66

0.61 0.081 -1.09

0.21 0.027 -1.56

1.3 0.17 -0.77

1.5 0.20 -0.70

1.3 0.18 -0.75

1.5 0.20 -0.70

0.83 0.11 -0.96

0.93 0.12 -0.91

2.

1

0.28 -0.55

1.5 0.20 -0.71

0.70 0.094 -1.03

2.3 0.31 -0.51

0.045 0.0060 -2.22

2.4 0.33 -0.48

0.48 0.065 -1.19

0.29 0.039 -1.41
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

3008.27 Th II 9712 — 42944 1.3 0.18 -0.74
1,009, SO Th II1 IL 11 67 1

4

"^9443 1.3 0 1 8 —0 75

3009.76 Th II 0 - 33216 0.086 0.012 -1.93

3011.59 Th II 6700 — 39895 0.46 0.062 -1.21

3012.70 Th II 6214 — 39397 0.59 0.081 -1.09

3014.92 Th II 9061 — 42220 0.66 0.090 -1.05
"^01 7 1 ^ Th II1 11 11 1 \J\J / J *T-7 O v/O 7 1 0 78 —0 55

3018.49 Th II 13249 — 46368 5.8 0.80 -0.10

3019.41 Th II 8379 — 41488 1.4 0.20 -0.71

3022.09 Th II 7332 — 40412 1.1 0.14 -0.84

3024.68 Th II 9061 — 42113 0.64 0.088 -1.06

_? yjA. o .J 1 Th II 6691 39701 0 98 0 1 3 —0 87

3031.70 Th II 4490 - 37465 0.17 0.024 -1.62

3034.06 Th II 8379 — 41328 4.5 0.62 -0.21

3035.53 Th II 0 — 32933 0.048 0.0067 -2.18

3038.60 Th II 6168 — 39069 0.55 0.076 -1.12
Th II
J. 11 11 77 1

0

3 5067 0 26 0 037 —1 43

3045.55 Th II 10189 - 43014 2.5 0.35 -0.46

3049.09 Th II 4490 — 37277 1.7 0.23 -0.64

3050.98 Th II 9585 — 42352 1.4 0.19 -0.71

3051.78 Th II 6700 — 39458 0.61 0.085 -1.07
Th II1 11 11 U 1 uo 1,R9fid 0 76 0 0'?6 —1 44

3065.93 Th II 9712 — 42319 1.4 0.19 -0.71

3066.41 Th 11 12220 — 44822 1.4 0.20 -0.71

3072.11 Th II 4147 — 36688 1.2 0.17 -0.76

3077.34 Th II 9202 — 41688 1.2 0.16 -0.78
Th II1 11 11 H- 1 1 J l,ft^9d 7 7 0 3 1 -0 51

3081.65 Th II 13249 — 45689 2.1 0.30 -0.53

3081.98 Th II 4147 — 36584 0.64 0.091 -1.04

3083.00 Th II 12472 — 44899 4.8 0.68 -0.17

3083.29 Th II 10673 — 43097 2.9 0.41 -0.39
Th II111 11 7^^7/ J J ^9701 1.9 0 27 -0 57

3090.08 Th II 1860 — 34212 0^21 0.030 -1.52

3096.43 Th II 9202 — 41488 1.3 0.18 -0.73

3097.27 Th II 4113 — 36390 0.44 0.063 -1.20

3101.68 Th II 11576 — 43808 1.2 0.18 -0.75
Th II1 11 11 f,] f,9.yj 1 uo ^8^89J> O J O -7 1 11 • 1 0 16 -0.81

3107.03 Th II 6691 — 38867 1.2 . 0.18 -0.75

3110.02 Th II 6691 — 38836 1.6 0.23 -0.64

3112.08 Th II 6168 — 38292 0.26 0.038 -1.42

3114.06 Th II 9585 — 41688 0.68 0.099 -1.00
^ 1 1 4 ?A Th II1 11 11 40707 0 57 0 075 -1 12

3117.68 Th II 6691 — 38758 0.86 0.12 -0.90

3119.51 Th II 4147 — 36194 1.5 0.22 -0.66

3122.96 Th II 6168 — 38180 2.6 0.38 -0.42

3124.38 Th II 6168 — 38165 1.9 0.28 -0.56

3127.21 Th II 9720 41688 1.2 0.17 -0.76

3131.07 Th II 0 31929 0.14 0.020 -1.69

3133.62 Th II 9585 41488 1.1 0.16 -0.78

3141.84 Th II 7332 39151 1.4 0.21 -0.67
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Wavelength Spectrum Energy Levels

A K

3146.04 Th II 6168 37945
3154.30 Th II 1522 33216
3154.77 Th II 6700 .

—

38389
3159.07 Th II 9061 40707
3162.83 Th II 9720 41328

3164.48 Th II 6700
I

38292
3165.62 Th II 7001 38582
3166.09 Th II 4490 — 36066
3169.'32 Th II 6214 — 37757
3170.42 Th II 7331 — 38864

3171.68 Th II 1 1576 43097
3174.19 Th II 1860 33355
3175.72 Th II 6700 — 38180
3176.50 Th II 6244 — 37716
3177.17 Th II 6700 — 38165

3180.20 Th II 1522 32957
3181.18 Th II 7332 38758
3182.40 Th II 6691 38105
3182.64 Th II 9061
3183.79 Th II 13251 44651

3184.94 Th II 4490 35879
3188.23 Th II 1860 33216
3190.07 Th II 9585 — 40924
3191.08 Th II 1522 — 32850
3198.71 Th II 6691 — 37945

3203.23 Th II 9202 40412
3203.88 Th II 9720 40924
3206.94 Th II 8379 39552
3208.03 Th II 12220 — 43383
3213.57 Th II 6168 37277

3217.45 Th II 9401 A^All
3220.35 Th II 4113 35157
3225.42 Th II 9712 40707
3226.12 Th II 8379 39367
3227.78 Th II 0 30972

3229.01 Th II 7332 38292
3230.86 Th II 9712 40655
3235.85 Th II 6168 37063
3240.48 Th II 6691 37542
3241.12 Th II 7001 37846

3245.78 Th II 9061 39862
3248.53 Th II 6691 37465
3254.82 Th II 7001 37716
3257.16 Th II 9585 40278
3260.92 Th II 9238 — 39895

3262.67 Th II 6168 36809
3263.03 Th II 9585 40223
3264.44 Th II 12472 43097
3265.58 Th II 7332 37945
3267.00 Th II 7001 37602

gf T rLog gf

108/sec

1.5 0.22 -0.65

0.40 0.059 -1.23

1.7 0.26 -0.59
0.53 0.079 -1.10

1.4 0.22 -0.67

0.61 0.091 -1.04

0.33 0.050 -1.30

0.41 0.061 -1.21

0.52 0.079 -1.10

0.36 0.054 -1.27

0.89 0.13 -0.87

0.15 0.023 -1.64

2.2 0.34 -0.47

0.26 0.039 -1.41

0.29 0.045 -1.35

1.3 0.19 -0.71

0.70 0.11 -0.97

0.44 0.066 -1.18

1.1 0.17 -0.76
1.8 0.28 -0.55

0.85 0.13 -0.89
1.0 0.15 -0.81

3.1 0.47 -0.33

0.13 0.020 -1.69

0.56 0.086 -1.07

0.56 0.086 -1.06

0.65 0.100 -1.00

0.44 0.068 -1.17

1.3 0.20 -0.70
0.70 0.11 -0.97

1.7 0.27 -0.57

0.38 0.060 -1.22

3.1 0.48 -0.32

0.42 0.066 -1.18

0.079 0.012 -1.91

3.1 0.49 -0.31

1.2 0.19 -0.72
1.9 0.29 -0.53

0.50 0.079 -1.10

1.2 0.18 -0.73

2.4 0.38 -0.42

0.49 0.078 -1.11

0.67 0.11 -0.98

1.8 0.28 -0.55

0.99 0.16 -0.80

3.4 0.54 -0.27
1.1 0.17 -0.76
2.4 0.39 -0.41

0.57 0.091 -1.04

0.84 0.13 -0.87
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Wavelength Spectrum Energy Levels gA gf Log gf
AA IV lu /sec

"iO^Q AS
1 n II

177773 /Z / /
A /17^U.4 /

A nncU.U/D 1 17—l.lz

/U.o J i n II Q in^

^

A A7 1U.U / 1
A A 1 1U.Ul 1

1 a A—i.y4

3280.37 Th II 8018 - 38494 1.8 0.30 -0.53
3286.58 Th II 8018 - 38436 1.8 0.29 -0.53
nfiT noj/o / . /y i n II

1 ^77
1 jZZ 1 1 Q7 Q3iyzy A C8U.Do A AO /I —1.03

i n II
/;7 1 AdZ 14

-3 /r c 0/(30Jo4 1 73.Z A <r7
U.JZ A 7A—U.zy

1 n II O /UU i7nAi3/Uo3 7 <Z.J A /lAU.41)
A Af\—U.4U

3293.94 Th II - 39552 1.9 0.31 -0.50
3295.32 Th II (aAA - 36582 0.64 0.10 -0.98
iZyj.jZ in II yuoi 1 Q1 07 A Q7u.y /

A 1
U. 16 A OA—0.80

izyo.ou 'PV^ TTinn 1 7QA7 /1 1 77 0— 43ZZo 1 C3. J A C7
U. J /

A 7 A—U.Z4
jZy /.o

3

TTinn Q7 1 0 1 Q ? ^7— 3yjjz 1 Qi.y AllU.3 1
A CA—U.jU

3300.61 Th II 1522 - 31811 0.051 0.0083 -2.08
3309.14 Th II 7332 - 37542 0.58 0.095 -1.02
M 1U.Z4 V> TTinn A7 /I A 1 A/i /t <— 3o44j A ^ 1u.o 1

A 1 A
U. lU 1 AA—l.UU

1117 71 •PK TTinn 1 17 < 1
1 3Z J 1

/1 1 1 8143383 1 11.3 A 77U.ZZ A e <—U.OJ
1 1 1 C Q7 •PV^ TTinn fit^Q 1ooy 1

1A8 1 13ool3 A 7 1U.Zl A A1 <U.U3 J 1 A£i—1.4o
3320.29 Th II 6700 - 36809 1.1 0.17 -0.76
3321.44 Th II 4113 - 34212 0.91 0.15 -0.82
117/1 7< T" Vl TTinn 1

1 oou 1 1 Q7 Q3iyzy A 17U.3 /
A A<;7u.uoz 17 1

1 .Z

1

117 '\ 17J JZJ. IZ TVi IIinn /1 1 /IT414 /
— 1/17 1 734Z1Z 1. J A 7 <rU.Z J ^.oU

117A /I < fV^ TTinn /I /I on44yu 1/1 </l A34j44 A 1 Qu. 1 y A A17U.U3Z 1 AO—i.4y

3327.18 Th II 12472 - 42519 2.4 0.39 -0.40
3328.25 Th II 13251 - 43288 1.3 0.22 -0.66
1117 /in "PVi TTinn 1 777AIZZZU /1777n— 4ZZZU 1 7

1. /
A 78U.Zo A ? ?—U.J J

111/1 < 1 V. TTinn ^7 1 ADZ 14 lA 1 Q/13oiy4 7 AZ.U Allu.3 3 A A Q—u.4y
1 1 1 c c\c333 J.Do T* V* TTih II OOUo 1 O C 87— 3ojoz A 78

U. /o All
U. 13 A 88—U.OO

3337.87 Th II 1860 - 31811 0.57 0.095 -1.02

3338.39 Th II 7332 - 37277 0.54 0.091 -1.04
11 A A 073344. o /

T* TT
i n II

7Q7 Q 1 77 1 A— 3 / / lo A A7u.oz A 1 AU. lU A QQ—u.yy

11 A ec
334o. J J T'V^ TT

i h II yjoj — 3y4jo 1 c
1 .J A 7 /IU.Z4 A ^ 1—u.o 1

1K 1 7133 J 1.Z3 T''U TT
i h II

1 <77
1 jZZ 1 1 1 <1— 313j3 A OAU.oU AllU. 1

3

A 87—U.O /

3353.95 Th II 11117 - 40924 1.5 0.26 -0.59

3354.61 Th II 8379 - 38180 1.1 0.18 -0.73

33 JO.OU TVl TTinn 1 OOU 1 1 ^7^310Z0 A <AU.j4 A AQ7u.uyz 1 A/l— I .U4

1 1 1 ^ Vv TT
i h II 1 1 J /D /I 1 1 7 0— 413Zo 1 7

1 . /
A 7Qu.zy A ^A—U.j4

11^733oZ.jU Vl TT
i h II

07 1 7y / iz 1Q/I A 1 1 A
1 .U A 1 7U. 1 /

A 77—U. / /

3363.06 Th II 8379 - 38105 0.69 0.12 -0.93

3363.70 Th II 0 - 29720 0.065 0.011 -1.96
11 ac C733oo.jZ inn 1 1 7 /I Q13Z4y /170/1 /I ^ A

J.

4

A Q7u.yz A A/1

lien o 133o/.ol TTin II
/I /I OA44yu 1 /I 1 7 C— 341 /

J

A 7 1
U. / 1

A 1 7
U. IZ A Q7—U.yz

iinC Q

A

33 /o.o4 i h II 11)0/3 A A7 7 O— 4UZ/0 A 7 1
U. / 1

A 1 7
U. IZ A Q7^.yz

3378.58 Th II 8018 - 37608 1.9 0.32 -0.49

3381.35 Th II 9585 - 39151 0.93 0.16 -0.80

3385.53 Th II
A A OA44yu 1 A rn Ci— 34Uiy U.j4 A AQ7u.uyz 1 A/1—1.U4

3386.50 Th II 9061 1 O C07— 38582 1 A
I.y

AllU.33 A A 0—U.4o
3389.65 Th II 1860 1 'I 1 CI— 3 13 j3 A 7 CU.ZJ A A/1 AU.U44 1 Ifi— 1 .3o
1 1 07 Al

i h II
1 <77
1 jZZ 1 AQQ/I— 3uyy4 A QA A 1U. 10 A 7Q^j. /y

3395.37 Th II 7001 - 36445 0.39 0.067 -1.17

3401.68 Th II 7001 - 36390 0.67 0.12 -0.93

428



Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

34UJ.ZO 1 n II yuo 1 3o4jd
3404.63 Th II 10189 — 39552
3406.23 Th II 6691 — 36041
3409.26 Th II 10572 — 39895
3411.77 Th II 7829 — 37130

3414. J 1 i n II yjoj Jooo4
3418.77 Th II 4113 — 33355
3418.94 Th II 4490 — 33731
3422.65 Th II 4147 - 33355
3423.11 Th II 12472 — 41677

j4/ J. 1 J inn 'i8'?8QJOJ07
3425.94 Th II 9401 — 38582
3429.39 Th II 9238 - 38389
3429.88 Th II 4490 - 33637
3434.00 Th II 1860 - 30972

J4j J.Vo Th II Q z.y\jyj

3436.71 Th II 9202 — 38292
3437.02 Th II 8379 — 37465
3438.95 Th II 13249 — 42319
3441.36 Th II 6691 — 35741

1AA1 11 TV. ¥1
i n II 74UI J 8/11^Jo43t5

3444.00 Th II 10673 — 39701
3445.38 Th II 12472 — 41488
3445.73 Th II 14791 — 43804
3449.65 Th II 10572 — 39552

Th II
1 jZ J 1 'tZZZU

3451.70 Th II 9202 — 38165
3452.68 Th II 6244 — 35199
3454.20 Th II 9238 — 38180
3462.85 Th II 9712 — 38582

J40J. /Z Th Tr
1 n II

1 1') ^ 1
1 JZ.J 1

/lo 1 1

1

4Z 1 1 J

3465.77 Th II 6700 — 35546
3465.92 Th II 4113 — 32957
3469.92 Th II 4147 — 32957
3473.03 Th II 9061 — 37846

1 n II y / 1 z 1 O AC\ A

3476.53 Th II 6700 35456
3478.12 Th II 9202 — 37945
3479.17 Th II 6691 — 35426
3482.55 Th II 9585 — 38292

j4oZ. /D Th TTinn I odU
3485.20 Th II 8379 — 37063
3493.52 Th II 7829 — 36445
3499.98 Th II 8018 - 36582
3501.94 Th II 7332 — 35879

3502.77 Th II 9061 37602
3506.85 Th 11 15237 43744
3511.56 Th 11 4490 32960
3512.74 Th II 9720 38180
3514.52 Th II 9401 37846

1 0l.z n 7 1U.z 1 —U.oo
1.4 0.24 -0.61

0.39 0.068 -1.17

1.8 0.31 -0.50

0.71 0.12 -0.91

n 87U.o /
n 1 ^U. 1

J

A

0.29 0.050 -1.30

0.32 0.056 -1.25

0.29 0.050 -1.30

1.9 0.34 -0.47

u. /o n 1 2U. 1

J

—A 87

0.80 0.14 -0.85

0.68 0.12 -0.92

0.20 0.035 -1.45

0.73 0.13 -0.89

n lA n HAHU.UOU — 1 .zz

1.6 0.28 -0.56

0.59 0.10 -0.98

6.2 1.1 0.04

0.36 0.064 -1.19

f\ A1 0.0/

1

1 1 7
1 . 1 Z

0.62 0.11 -0.96
1.0 0.18 -0.74

5.5 0.98 -0.01

1.4 0.25 -0.60

z.u U.JO A AAU.44

0.72 0.13 -0.89

0.66 0.12 -0.93

0.56 0.10 -1.00

2.2 0.39 -0.41

A 14. /
n QA n Ae—U.Uo

1.2 0.22 -0.65

0.17 0.030 -1.52

1.8 0.32 -0.50

0.66 0.12 -0.92

0.6z All
0. 1 1

A n c

0.45 0.082 -1.09

0.68 0.12 -0.91

0.67 0.12 -0.91

0.75 0.14 -0.86

U.Uo J U.U 1 o 10 1—l.ol

0.83 0.15 -0.82

0.95 0.17 -0.76

0.73 0.13 -0.87
0.21 0.039 -1.41

yj.y /
A 1 8U. 1 o A 7 <

2.0 0.36 -0.44

0.90 0.17 -0.78

0.82 0.15 -0.82

1.0 0.19 -0.71
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Wavelength Spectrum Energy Levels

A K

3516.36 Th II 8379 36809
3516.83 Th II 8018 - 36445
3518.89 Th II 7332 35741
3523.53 Th II 8018 36390
3537.15 Th II 9202 37465

3539.32 Th II 4490 32736
3539.59 Th II 0 — 28244
3541.62 Th II 8460 36688
3553.38 Th II 9712 37846
3557.47 Th II 6168

3559.45 Th II 6244 34330
3559.95 Th II 8606 — 36688
3567.06 Th II 6700 34727
3567.69 Th II 12902
3569.62 Th II 6168 34175

3571.57 Th II 10189 38180
3572.39 Th II 8460 — 36445
iSlZ.ll Th II 8606 36584
3575.32 Th II 6700 34662
3576.56 Th II 15145 43097

3579.35 Th II 8460 36390
3585.76 Th II 9585 - 37465
3588.22 Th II 1860 29720
3589.15 Th II 6700 34554
3589.36 Th II 6691 liASAA

3591.06 Th II 8606 36445
3593.88 Th II 10572 - 38389
3595.33 Th II 12472 40278
3603.21 Th II 9720 37465
3609.44 Th II 4113 31811

3610.79 Th II 4113 31800
3613.78 Th II 4147 - 31811
3615.13 Th II A\A1 31800
3617.02 Th II 15305 A29AA
3619.71 Th II 10673 38292

3621.12 Th II 10572 38180
3624.90 Th II 6700 - 34279
3625.63 Th II 1522 29095
3632.62 Th II 9061 36582
3637.57 Th II 6691 34175

3639.45 Th II 6168 33637
3644.35 Th II 10673 - 38105
3648.17 Th II 0 27403
3649.25 Th II 7332 34727
3650.77 Th II 9061 36445

3652.54 Th II 7829 35199
3656.20 Th II 9720 37063
3658.06 Th II 7001 34330
3663.20 Th II 11576 38867
3663.70 Th II 9401 36688

gA gf Loggf
108/sec

U.JO U. 1 u —n QQ\j.yy

yj.Dv u.uyJ 1 f»iI.Uj
n 9

1

U.Z. 1 U.UJ o I.4Z

0.25 0.046 -1.34
0.94 0.18 -0.75

U.UoU —1 in
I . I u

U.U4J 1 1 c— I. J J

U. 1 u —n QQv.yy
0.38 0.071 -1.15
0.33 0.063 -1.20

I . I
n 7Au.zu ^J.Oy

1 n
I .u u.zu —r> 7

1

^j. /

1

U. 1 o u.ujU 1 <o
I . jZ

.0.90 0.17 -0.76
0.13 0.026 -1.59

u.o / U. 1 J —A 8Q
1 9
1 .z U.Z J A /;iU.OJ

U. / 4 A 1 /IU. 1

4

n 8^

1.2 0.22 -0.65

4.7 0.90 -0.05

n 71U.Z J —A A1U.O J
1 1I .J n 7 <U.Z J —A AAU.OU

U.U 1 o — 1 7^
1 . / J

0.24 0.046 -1.33

0.42 0.081 -1.09

n A^ n n7QU.U / y — 1 1 A1 . 1 U
C\ 1 7U. 1 /

—A 7AU. / O
u. / 0 U. I J —A 81U.O J

1.6 0.32 -0.49

0.98 0.19 -0.72

U. I 7 n niB
, U.Ujo —1 AO— 1 .4Z

U. 14 n n7 7u.uz / — 1 .jO
r> AiU.4 /

n noiu.uyJ —1 A1— I .Uj

16. 3.0 0.48

0.26 0.051 -1.29

1 .0 n 17U. JZ —A <;au.JU
U.J J U. 1 1 —A Q8u. yo
n 1

8

U. 1 o n niAU.UJD —1 AA1 .44

0.43 0.085 -1.07

0.22 0.043 -1.36

U.JO n 1

1

U. I I —A QSU.7J
n AOU.4Z n naiU.Uo J — 1 A8— I .Uo
n nil U.UUD J —7 1 Q—Z. 1 y

0.71 0.14 -0.85

0.63 0.13 -0.90

U.J /
n n7iU.U / J —1 1

1

• 1 . 1

J

n AAU.44 U.Uo /
_1 A/^

I .UO

U.oo n 1

7

U. 1 /
n 7*;u. / o

1 7 n 11U.J J —A AftU.4o

1.3 0.27 -0.57
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Wavelength Spectrum Energy Levels

A K

3673.79 Th II 7332 34544
3675.57 Th II 1522 28721
3678.04 Th II 8018 — 35199
3681.88 Th II 11576 38729
3690.49 Th II 9720 36809

3695.98 Th II 11117 38165
3696.65 Th II 9401 36445
3697.03 Th II 6168 33209
3698.30 Th II 11726 — 38758
3700.77 Th II 15305 — 42319

371 1.30 Th II
^ ^ f\f\6700 33637

3718.17 Th II 9238 36125
3719.96 Th II 10189 — 37063
3720.31 Th II 9712 — 36584
3721.82 Th II 1860 — 28721

3722.1

1

Th II 4113 30972
3723.66 Th II A\A1 30994
3726.72 Th II A\41 — 30972
3734.59 Th II 4490 — 31259
3738.84 Th II 8460 35199

3741.19 Th II 1522 28244
3743.51 Th II 10572 37277
3744.74 Th II 8460 — 35157
3745.98 Th II 7332 — 34019
3747.54 Th II 9202 35879

3752.57 Th II 9238 35879
3754.59 Th II 0 26626
3762.88 Th II 6168 — 32736
3772.24 Th II 7829 — 34330
3773.74 Th II 10572 37063

3775.91 Th II 14349 40826
3783.29 Th II 0 26425
3785.60 Th II 6168 32577
3786.88 Th II 7332 33731
3789.11 Th II 1860 28244

3791.29 Th II 1 1576 37945
3794.15 Th II 11117 37465
3802.14 Th II 9585

•

35879
3805.81 Th II 6691 32960
3807.87 Th II 9202 35456

3813.07 Th II 9238 35456
3821.42 Th II 11117 37277
3822.15 Th II 9585 35741
3823.58 Th II 13251 39397
3826.94 Th II 14349 — 40472

3839.74 Th II 6700 32736
3841.96 Th II 9720 35741
3854.50 Th II 10189 36125
3859.85 Th II 8379 34279
3863.41 Th II 6700 32577

1 .rkor orT

108/sec

0.43 0.087 -1.06

0.30 0.060 -1.22

1.0 0.21 -0.68

U.oU AIT —u.y 1

0.88 0.18 -0.75

0.94 0.19 -0.71

0.26 0.054 -1.27

0.11 0.022 -1.66
n /1

1

U.41 1 .Uo

2.2 0.46 -0.34

0.48 0.099 -1.00

0.15 0.030 -1.52

2.0 0.42 -0.38
1 (\
1 .u u.zz

0.33 0.069 -1.16

0.27 0.057 -1.25

0.046 0.0095 -2.02

0.18 0.038 -1.42

U.UoO n 1 fiU.Ulo 1 lA1. /4

0.45 0.095 -1.02

0.48 0.100 -1.00

0.20 0.043 -1.37

0.15 0.031 -1.50

V.OJ f\ 1 /IU. 14 n Qi—\j.o 1

1.0 0.21 -0.67

2.1 0.44 -0.35

0.030 0.0064 -2.19

0.68 0.14 -0.84
notU.Z I U.U44 1 .5 J

0.77 0.16 -0.78

0.93 0.20 -0.70

0.032 0.0069 -2.16
0.44 0.094 -1.03
nilU. I J u.uz / 1 .J /

0.12 0.025 -1.60

0.41 0.089 -1.05

0.51 0.11 -0.96
0.093 0.020 -1.70

U. lb 1 /I c— 1.4j

1.1 0.23 -0.63

0.99 0.22 -0.67
0.83 0.18 -0.74
0.54 0.12 -0.93

U. / J U. 1 / —U. /o

1.4 0.30 -0.52

1.2 0.26 -0.59

0.90 0.20 -0.70
1.4 0.31 -0.50
0.30 0.067 -1.17
0.59 0.13 -0.88
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Wavelength Spectrum Energy Levels

A K

3884.52 Th II 9720 35456
3891.05 Th II 11117 — 36809
3897 30 Th II111 11 6744 3 1 979D 1 y y

3900 12 Th II1 11 11 1 7477 381 05D KJ \.\JJ

3900 88 Th II1 11 11 73371 D D 37960

3901.14 Th II 12220 — 37846
3902.12 Th II 14276 — 39895

Th IT 4111H 1 1 J 7Q770L.y 1 L.\3

1 7 78 Th IIill 11 1 0S77 1617 5Jul Z J
Th II1 11 11 1 8^^01 ODV/ 77401

3916.79 Th II 9202 — Mill
3922.22 Th 11 9238 — 2,4121

Th II1 11 11 n 7 5440
1Q^7 71 Th II1 11 11 Q718 14667
3937 04 Th II1 11 11 1 0^i71 16066

3937.92 Th II 7828 — 33216
3942.64 Th II 10189 — 35546

Th II111 11 8179 3373 1

39 Th II111 11 1 0577 35879J ^ 0 / y
-295^ 59 Th II111 11 1 01 891 V 1 0 ^ 35456

3960.33 Th II 13251 - 38494
3969.00 Th II 0 — 25188
"K^lfi 47 Th IIill 11 9S8S '\dl71J'-T / ^ /

3988 01 Th II1. 11 11 9707 34770
J 70 0. 0 J Th IIill 11 OU-' 1 1J I / JH"

3992.28 Th II 9238 — 34279
3997.47 Th II 11117 — 36125
"^QQ? 87jyyt,(ji Th II111 11 9770 14777/ z /

4001 7"^
'-r\J\} V . 1 J Th II1 11 11 4111H 1 1 J) 79095
400"? 1 1 Th II111 11 1 05771 \Jj 1 z. 15 546

4003.31 Th II 9202 — 34175
4005.53 Th II 9585 — 34544
4007 07 Th IT1 11 11 111171111/ 16066
40 1 4 S 1 1 11 11 1 577 7647 5

40 1 Q 11 Th II1 11 11 74874ZHO / *-r

4025.66 Th II 9720 — 34554
4026.16 Th II 8379 — 33209
4014 7S Th II1 11 11 f\l 1 4UZ 1 T" 30994
403f^ 5fi Th II1 11 11 1 860
4048 41 Th IIill 11 9585y J 0 J 34779

4063.40 Th II 11726 — 36329
4069.20 Th II 6691 — 31259
4087 If, Th II1 11 11 1 1 576 36066
408 S 04 Th IIill 11 1 01 8Q1 W 1 0 -7

408^i S7 Th IIi 11 11 n

4091 14 Th ITi n 11 Q707

4093.39 Th II 7332 31754
4094.75 Th II 0 24415
4097.33 Th II 9238 33637
4098.94 Th II 8460 32850

gf Loggf
108/sec

0 17 0 038 —1 471 .HZ

0 37 0 084v/. WOT" — 1 081 .WO

0 054 0 012 —1 91

0.18 0.041 -1.39
0.50 0.11 -0.94

0 33 0 076 —1 171 . 1 Z.

0 57 0 1 7 —0 Q'^w. yJ
0 084 0 019 —1 771 . / ^

0.41 0.094 -1.03

0.017 0.0040 -2.40

0 34 0 079 — 1 101 . 1 V/

0 14 0 037 —1 50
0 1 1 0 074 1.01

0.20 0.047 -1.33

0.51 0.12 -0.93

0 18 0 047 —1 381 . _J 0
0 22 0 05 1 -1 29
0 29 0 067V/. \J\J 1

—1 171.1/

0.67 0.16 -0.80

1.2 0.28 -0.55

0 50 0 1 2\jt 1 Z. —0 93yj* y J

0 017 0 0078 —7 55

0 52 0 12 -0 91V/. y 1

0.43 0.10 -0.99

0.076 0.018 -1.14

0 1 7 0 030 —1 53

0 71 0 050 —1 30
0 39 0 093 -1 03

0.029 0.0069 -2.16

0.35 0.085 -1.07

0 51V/. J 1 0 17 —0 91

0 33yj, D J 0 081V/.V/O 1 —1 091 .yjy

0 93 0 22 -0 65

0.014 0.0033 -2.48

0.66 0.16 -0.80

0 51v. J 1 0 17 -0 91yj. y I

0 78V/. Z, 0 0 067 —1 1

7

1.1/

0 1 7V/. 1 Z. 0 030w. yj ^yj -1 52

0.061 0.015 -1.82

0.13 0.031 -1.51

1 01 .V/ 0 75 -0 60
0 87 0 77 —0 66
0 47 0 10V/. 1 \J -0 98yjt y Kj

1.8 0.44 -0.35

0.099 0.025 -1.60

0 093 0 023 -1 63

\}.\jy D 0 073 —1 63

\j.\jy 0 0 07 5 —1 61

0 1 1u. 1

1

—1 571 . J /

0.25 0.064 -1.19
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Loggf

4103.65 Th II 12220 36582
4104.38 Th II 8379 32736
4105.34 Th II 7001 _ 31353
4107.37 Th II 11117 _ 35456
4108.42 Th II 4490 28824

4116.71 Th II 6168 30453
4123.53 Th II 8606 32850
4131.42 Th II 8379 32577
4141.63 Th II 15305 39443
4142.70 Th II 0 24132

4148.18 Th II 7829 31929
4149.99 Th II 10572 34662
4156.23 Th II 10673 34727
4156.52 Th II 9585 33637
4162.68 Th II 14276 38292

4163.64 Th II 9720 33731
4164.25 Th II 9202 33209
4170.47 Th II 9238 33209
4176.33 Th II 14791 38729
4178.06 Th II 7332 31259

4179.71 Th II 1522 25440
4179.96 Th II 9720 33637
4182.16 Th II 14276 38180
4183.56 Th II 9061 32957
4184.71 Th II 14276 38165

4191.82 Th II 1 1576 35426
4201.85 Th II 8018 31811
4208.89 Th II 6700 30453
4218.19 Th II 11726 35426
4218.54 Th II 10572 34270

4224.25 Th II 1522 25188
4243.93 Th II 9401 32957
4248.00 Th II 9202 32736
4249.68 Th II 7829 31353
4250.31 Th II 4490 2801

1

4256.09 Th II 9720 33209
4263.36 Th II 9401 32850
4271.09 Th II 1860 _ 25267
4273.36 Th II 8379 _ 31773
4276.81 Th II 8379 31754

4276.96 Th II 9202 32577
4277.31 Th II 0 23373
4281.07 Th II 1522 _ 24874
4281.41 Th II 8460 31811
4282.04 Th II 6168 _ 29515

4283.52 Th II 9238 32577
4288.05 Th II 14791 38105
4318.29 Th II 9585 32736
4320.12 Th II 4490 27631
4320.58 Th II 12902 36041

0.21 0.054 -1.27

0.21 0.052 -1.28

0.26 0.067 -1.17

0.18 0.045 -1.35

0.41 0.10 -0.98

0.81 0.21 -0.68

0.17 0.044 -1.36

0.16 0.041 -1.39

1.5 0.39 -0.41

0.033 0.0085 -2.07

0.27 0.068 -1.16
1.1 0.30 -0.53

0.33 0.085 -1.07

0.65 0.17 -0.78

1.0 0.26 -0.58

0.33 0.086 -1.06
0.19 0.050 -1.30

0.38 0.100 -1.00

0.40 0.10 -0.98

0.61 0.16 -0.80

0.048 0.013 -1.90

0.30 0.078 -1.11

0.78 0.20 -0.69

0.089 0.023 -1.63

0.34 0.089 -1.05

0.18 0.047 -1.32

0.19 0.052 -1.29

0.49 0.13 -0.89

0.18 0.048 -1.32

0.13 0.035 -1.46

0.010 0.0027 -2.57

0.14 0.037 -1.43

0.21 0.058 -1.24

0.058 0.016 -1.81

0.067 0.018 -1.74

0.12 0.033 -1.48

0.088 0.024 -1.62

0.0091 0.0025 -2.60
0.33 0.090 -1.05

0.1

1

0.031 -1.51

0.082 0.023 -1.65

0.052 0.014 -1.85

0.021 0.0058 -2.24

0.13 0.036 -1.44
0.43 0.12 -0.92

0.16 0.045 -1.34
0.39 0.11 -0.97

0.17 ' 0.048 -1.31

0.051 0.014 -1.84

0.33 0.093 -1.03
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Wavelength Spectrum Energy Levels
A K

4335.70 Th II 11117 34175
4343.94 Th II 1860 — 24874

Tin IT 0 9101 9

TVi If
1 n 11 1 uo / J 3303 /

X 11 11 801 8oU 1 o 10Q79jKjy t z

4357.61 Th II 1522 — 24464
4369.30 Th II 8379 — 31259
4171 on T"h ITi n 11 Q790 19 ^773Z3 / /

fJO 1 .oO TVi Ti1 n 11 0 / UU 9Q^ 1 <Z73 1

3

A'K9.A Th TTX 11 11 1 1 4^1 3 143 17Q4S3 / 743

4391.11 Th II 4490 — 27257
4394.90 Th II 8606 — 31353

i n II yuo I
1 1 con3 1 oUU

AA i 0 1

A

44 1 Z. /4 inn O 1 Do '>007/)ZooZ4
/I /I 1^9144 1 O.Z J T* Vi TT

1 n II
1 170Q33zuy

4421.54 Th II
— 24132

4436.06 Th II 10673 — 33209
44jO.Zo Th Tf1 n 11 1 1 7713 1 / / 3

44jO. J J Th TTI n 11 1 497^
1 4Z / O 1*;80Q30oUi'

A41Q 1 9 Th TT1 11 11 111171111/ 11A173303 /

4440.86 Th II 8460 — 30972
4445.89 Th II

— 37277
4447 81HHH / .O J Th TT1 11 11 f^lAAOZtH 9879 1Zo / Z 1

44^4 S 1 Th TT1 11 11 1 1 '^It^1 1 3 / O 1401 Q34U 1 y

440 1 .Uo Th TT
i n 11 Q40174U

1

118113 1011

4465.34 Th II 8606 — 30994
4480.82 Th II 4113 — 26425
448S 7844o J. /

o

1 n 11 I Uo / 3 3zyou
AASI44o I n 11 4 147414/ Z04Z3
/1/iaS ^844oo.Oo Vi TT

1 n 11
1 CAA
1 OOU 7/11 17Z4 1 3Z

4492.24 Th II 12472 — 34727
4510.53 Th II 10572 — 32736
4j 1 Z.jU Th TT

1 n II
1 1 ^7^
1 13 /O 11711

4J 1 / .U4 Th TTi n 11 ooy 1
98894ZooZ4

4^94 8^4JZ4.0 J Th TTi n 11 700

1

/ UU 1
9QOQ<LyKjyj

4525.10 Th II 11117 — 33209
4529.50 Th II 12472 — 34544
4^11 9Q4j J J.Zi' T* V> TT

1 n 11 Q790y 1 L\j 1 1 771
4^14 1 94j j4. IZ T* V» TT1 n 11 1 0'\79

1 U3 / Z 19<;9 13ZOZ 1

4 ^17 08 T'W TT
1 n 11 1 /197A

1 4Z / D 1/^1 1 O303 I U

4540.41 Th II 14791 — 36809
4544.52 Th II 4490 — 26489
4J04. 1 y 'P'h TT

1 n 11 1 0^71
1 UO / 3 19 <773Z3 / /

4300.00 V» TTinn 789Q
/ oZy 9Q790Ly 1 L\J

4 ^7 ^ 9743 IJ.LI T* Vi TT
i n 11 1 S99

I 3ZZ 91171Z33 /

3

A <7 < /1

1

43 / 3.4j inn 1 477Ai4Z /O 1*; 1 9 ^301Z3
4584.37 Th II 12472 34279
4602.90 Th II 7001 28721
4606.52 Th II 8018 29720
4612.56 Th II 9585 31259

gA gf Loff fff

108/sec

0.39 0.1

1

-0.96
0.017 0.0047 -2.33
0.013 0.0036 -2.45
0.17 0.048 -1.32
0.11 0.030 -1.52

0.0085 0.0024 -2.62
0.087 0.025 -1.61
0.13 0.036 -1.44
0.80 0.23 -0.64
0.19 0.055 -1.26

0.38 0.1

1

-0.96
0.090 0.026 -1.59
0.085 0.025 -1.61

0.11 0.032 -1.49
0.15 0.044 -1.35

0.0069 0.0020 -2.70
0.041 0.012 -1.92

0.034 0.010 -2.00
0.21 0.062 -1.21

0.29 0.085 -1.07

0.14 0.040 -1.40
0.16 0.048 -1.32

0.058 0.017 -1.77

0.058 0.017 -1.76
0.10 0.031 -1.51

0.22 0.066 -1.18

0.023 0.0068 -2.16
0.072 0.022 -1.66

0.030 0.0092 -2.04
0.020 0.0060 -2.22

0.12 0.036 -1.45

0.45 0.14 -0.86
0.090 0.027 -1.56
0.012 0.0037 -2.43

0.024 0.0075 -2.13

0.052 0.016 -1.80
0.053 0.016 -1.79

0.21 0.064 -1.19

0.11 0.034 -1.47

0.31 0.096 -1.02

0.29 0.089 -1.05

0.020 0.0061 -2.22

0.035 0.01

1

-1.96

0.024 0.0077 -2.12

0.0026 0.00082 -3.09

0.096 0.030 -1.52

0.089 0.028 -1.55

0.026 0.0083 -2.08

0.020 0.0063 -2.20

0.031 0.0097 -2.01
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Wavelength Spectrum Energy Levels

A K

4624.14 Th II 11117 32736
4631.76 Th II 10189 — 31773
4639.71 Th II 12472 34019
4651.56 Th II 7332 28824
465 1 .99 Th II 1522 23012

4689.20 Th II 6691 28011
4694.09 Th II 0 - 21297
4694.90 Th II 4147 25440
4700.14 Th II 14276 35546
4702.32 Th II 9712 30972

4706.25 Th II 7001 28244
4708.10 Th II 11726 — 32960
4712.44 'Th II 9238 30453
4715.43 Th II 10572 31773
4719.98 Th II 14276 35456

4723.44 Th II 12472 33637
4726.32 Th II 1860 - 23012
4729.87 Th II 8379 29515
4740.53 Th II 6168 27257
4742.26 Th II 10673 31754

4743.68 Th II 41 13 25188
4774.27 Th II 6691 — 27631
4823.20 Th II 4147 24874
4844.17 Th II 1 1 1 17 — 31754
4863.17 Th II 6700 27257

4912.52 Th II 4113 24464
4919.82 Th II 6168 - 26489
4921.62 Th II 9202 29515
4924.42 Th II 41 13 24415
4954.57 Th II 1 1576 31754

4963.20 Th II 11117 _ 31259
4999.95 Th II 14276 - 34270
5017.26 Th II 7332 27257
5028.66 Th II 10572 30453
5049.80 Th II 6691 26489

5055.36 Th II 1522 21297
5061.23 Th II 14791 — 34544
5090.75 Th II 8606 28244
5095.06 Th II 9202 28824
5107.24 Th II 7829 27403

5143.28 Th II 1860. 21297
5151.62 Th II 12220 — 31626
5170.23 Th II 11117 30453
5190.88 Th II 4113 23373
5193.84 Th II 0 — 19248

5218.52 Th II 7332 26489
5233.21 Th II 9720 28824
5247.65 Th II 0 19051
5277.50 Th II 10572 29515
5280.08 Th II 14276 33209

gf Log gf

108/sec

U.U4u U.U 1 J — 1 81

n 1

Q

U. I 7 u.uo J —1 on— 1 .zu
f\ 1 7U. 1 / U.Uj4 1 .Z /

0.085 0.028 -1.56
0.0038 0.0012 -2.91

U.UjU U.Ul O 1. ly
n n 1 nu.uiu U.UUj4 T /17Z.4 /

n n 1

0

U.U 1 z U.UU4U ') /inZ.4U
0.21 0.069 -1.16
0.017 0.0057 -2.24

U.UZU U.UUoo TieZ. 1 o

u.KJjyj U.U 1 u —
') nnz.uu

u.uo/ u.uz 1
—1 /;e

i .08

0.036 0.012 -1.92

0.15 0.051 -1.29

r» 0

1

U.Z 1 U.U /z 11^

U.UUJO u.UU i J —Z.oy
Kj.yjjj U.Ul 1

0.076 0.026 -1.59

0.036 0.012 -1.91

n nm 1U.UUj J Z.4o
U.UZo u.uuy /

"7 niZ.Ul

U.UU4 / u.uui /
0 78Z. / O

0.064 0.023 -1.64
0.11 0.041 -1.39

u.UU /Z u.uuzo Z.J7
U.UoU u.uz 7 1

U.UjU U.U 1 o 1 HA— 1 . /4
0.0047 0.0017 -2.76

0.15 0.055 -1.26

n nil U.U 1 z 1

u.uoz u.uz J —1
1 .Oj

n 1

9

U. 1 z n f\A < 1 I c

0.15 0.055 -1.26

0.087 0.033 -1.48

u.UU /u u.uuz /
T ^7Z.J /

U. 1 J U.Uj / 1 .Z3

U.U 1

4

U.UUjO —
L.I. J

0.030 0.012 -1.94
0.011 0.0045 -2.35

U.UUoZ U.UU3Z ') /I Q—Z.4y
U.U / o U.UjU 1 ^7

I .jZ
u.uz / U.Ul 1

1 OA—1 .yo

0.0074 0.0030 -2.52

0.0020 0.00082 -3.09

U.U 1 o u.UU / J 7 1 1Z. 1 i

u.uo 1 • U.UZj 1 An
1 .oU

U.UU44 n c\c\ 1 8U.UUlo 7 7/1Z. /

4

U.U04 u.uz /
1 <7
1. J /

0.030 0.013 -1.90
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Wavelength Spectrum Energy Levels gf Loggf
A K lu /sec

5303.04 Th II 12902 ^ 1 754 0.020 0.0085 -2.07
5304.63 Th II 14791 — 33637 0.034 0.014 -1.84
5305.57 Th II 9401 — 28244 0.010 0.0044 -2.35

1 ^ Af^
1 3.40 i n 11 1 4Z / O 0.16 0.072 -1.14

5421.84 Th II 7001 25440 0 0056 0 009 5yj* yjyj^ _j
—9 61

5425.68 Th II 9585 2801 1 0.036 0.016 -1.80
5433.69 Th II 11117 — 29515 0.0088 0.0039 -2.41

5449.47 Th II 14276 — 32621 0.093 0.041 -1.38

J40Z.0 I i n II 14Z /O 0.066 0.029 -1.53

5488.63 Th II 0 1 87 1

4

1 O^ 1 *+ 0 00099 0 00041 —^ ^8J.JO

5501.93 Th II 6244 2441 5 0.0026 0.0012 -2.92
5537.12 Th II 9202 — 27257 0.0059 0.0027 -2.56
5539.90 Th II 9585 — 27631 0.040 0.018 -1.74
^ ^CtT, AOJ J 7J.OZ V» II

1 n II / UU

1

94874^H-o / 4 0.0061 0.0029 -2.54
5639.75 Th II 1522 1 9748 0 00^8 0 001 8 —9 74

5645.88 Th II 11117 98894Z.OOZ.4 0.038 0.018 -1.75
5700.69 Th II 9720 — 27257 0.049 0.024 -1.62

5707.10 Th II 6214 — 23731 0.018 0.0088 -2.05

1 n II
Qf\ 1 QoU 1 O 9 5440 0.0022 0.0011 -2.96

5741.18 Th II 7001 9441 5 0 0044 0 0099 —9 f\(\-6.DO

5749.40 Th II 1860 1 9948 0.0016 0.00080 -3.10
5796.42 Th II 11576 - 28824 0.017 0.0087 -2.06

5815.43 Th II 1860 — 19051 0.00098 0.00050 -3.30

Jo JO. 74 inn Q 0.00029 0.00015 -3.83

5914.39 Th II 9585 26489 0 018 0 0094 -2 03

5989.07 Th II 1522 1 89 141 O.^ 1 *T 0.0035 0.0019 -2.73

6019.00 Th II 15145 — 31754 0.023 0.012 -1.91

6085.26 Th II 6214 — 22642 0.0018 0.00098 -3.01

01U4.J /
Vl I ¥inn oOUO 94Q89 0.0086 0.0048 -2.32

6112.83 Th II 1860 1 89 1

4

1 O^ 1 H 0 001 8\J* \J\J 1 o 0 001

0

yj. \J\J 1 \j —^ 00

6193.86 Th II 11117 979 57 0.013 0.0076 -2.12

6232.98 Th II 9401 — 25440 0.0040 0.0023 -2.63

6261.06 Th II 4113 — 20081 0.0016 0.00094 -3.03

ozd6. 1 / Th II o4oU 9441 5Z44 1 J 0.0027 0.0016 -2.80

6274.13 Th II 4147 9008

1

0 00^5 0 009 1 —2 68

6277.23 Th II 6214 99 140 0.0014 0.00084 -3.07

6279.16 Th II 12902 — 28824 0.026 0.015 -1.81

6285.28 Th II 11726 — 27631 0.010 0.0062 -2.21

ojU4.Zj 1 n II odUd 944^^4 0.0028 0.0016 -2.78

6408.60 Th II 1522 17199 0 00063 0 00039 —3 41

6416.10 Th II 9401 94989 0.0051 0.0031 -2.51

6503.50 Th II 11117 — 26489 0.0056 0.0036 -2.45

6511.35 Th II 9061 — 24415 0.0019 0.0012 -2.92

OJOU.U / 1 n II 14Z /O 9Q5 1 5 0.016 0.010 -1.99

6605.42 Th II 4113 1 Q948 0 001 5\J. \J\J 1 _J 0 00097 —3 02

6617.06 Th II 12902 9801 1Z.OU X 1 0.0070 0.0046 -2.34

6619.95 Th II 4147 1 9948 0.0015 0.00097 -3.01

6658.68 Th II 9401 24415 0.0016 0.0011 -2.97

6692.71 Th II 4113 19051 0.00071 0.00047 -3.32

6704.04 Th II 8460 23373 0.0024 0.0016 -2.79
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Wavelength Spectrum Energy Levels
A 1/

\jy y J .\JH 1 11 11 7001 — 717Q7
7900 T,? Tb IIX 11 11 1 7770 — 7AR7A

8143.16 Th n 14349 - 26626
8784.57 Th II 1522 - 12902
Oo 1 D. 1 D Th IT1 11 11

8842.08 Th II 4147 - 15453

gA gf Log gf

108/sec

0.0056 0.0041 -2.39
0.0078 0.0073 -2.14
0 022 0 027 —1 66
0.00009 0.00011 -3.97
0.00038 0.00045 -3.35

0.00082 0.00096 -3.02
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

2272.61 Ti I 387 44376 2.3 0.18 -0.76
2273.28 Ti I 0 43976 2.5 0.20 -0 71
2276.70 Ti I 170 - 44079 2.1 0.16 -0.79
2279.96 Ti I 387 — 44233 3.3 0.25 -0.59
2299.85 Ti I 0 — 43468 2.7 0.21 -0.68

2302.73 Ti I 170 43583 2.7 0.22 -0.66
2305.67 Ti I 387 43745 3.8 0.31 -0.51

2380.81 Ti I 387 — 42377 2.0 0.17 -0.77
2384.52 Ti I 387 — 4231

1

1.1 0.090 -1.04
2418.36 Ti I 0 — 41337 2.0 0.18 -0.75

2421.30 Ti I 170 41458 3.2 0.28 -0.55

2424.24 Ti I 387 41624 4.4 0.39 -0.41

2428.23 Ti I 0 - 41170 1.5 0.13 -0.89
2433.22 Ti I 170 — 41255 1.5 0.13 -0.87

2434.10 Ti I 387 — 41458 0.85 0.076 -1.12

2440.98 Ti I 387 41342 3.1 0.28 -0.56
2519.04 Ti I 0 39686 1.3 0.13 -0.90

2520.54 Ti I 0 - 39662 5.0 0.47 -0.32

2527.98 Ti I 170 — 39716 1.0 0.097 -1.01

2529.85 Ti I 170 — 39686 7.4 0.71 -0.15

2541.92 Ti I 387 39716 6.8 0.66 -0.18

2590.26 Ti I 170 38765 0.93 0.093 -1.03

2593.64 Ti I 0 — 38544 5.0 0.50 -0.30

2596.58 Ti I 170 — 38671 1.8 0.18 -0.74
2599.92 Ti I 0 — 38451 6.8 0.69 -0.16

2605.15 Ti I 170 38544 9.0 0.92 -0.04

261 1.28 Ti I 387 38671 12. 1.3 0.1

1

2611.48 Ti I 170 - 38451 1.7 0.17 -0.76

2619.94 Ti I 387 — 38544 7.0 0.72 -0.14

2631.54 Ti I 170 — 38160 3.6 0.38 -0.42

2632.42 Ti I 0 37977 3.4 0.36 -0.45

2641.10 Ti I 0 37852 13. 1.3 0.12

2644.26 Ti I 170 — 37977 16. 1.7 0.23

2646.64 Ti I 387 — 38160 21. 2.2 0.33

2654.93 Ti I 0 — 37655 0.28 0.029 -1.53

2657.19 Ti I 0 37623 0.69 0.073 -1.14

2661.97 Ti I 0 37555 1.5 0.16 -0.78

2669.60 Ti I 170 — 37618 1.8 0.19 -0.72

2679.93 Ti I 387 — 37690 2.4 0.26 -0.58

2685.14 Ti I 387 — 37618 0.60 0.064 -1.19

2725.07 Ti I 8492 45178 14. 1.5 0.18

2727.42 Ti I 8437 45091 12. 1.3 0.1

1

2731.13 Ti I 8602 - 45206 3.4 0.38 -0.42

2731.58 Ti I 8492 — 45091 6.6 0.74 -0.13

2733.26 Ti I 8602 — 45178 27. 3.1 0.48

2735.29 Ti I 8492 — 45041 8.2 0.92 -0.04

2735.61 Ti I 7255 43800 4.6 0.52 -0.28

2739.81 Ti I 8602 45091 13. 1.5 0.18

2742.32 Ti I 7255 43710 27. 3.1 0.49

2749.06 Ti I 8492 44858 6.3 0.71 -0.15
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Wavelength Spectrum Energy Levels

A K
gA gf Log gf

108/sec

O-T C-T /lf\L ID / .4U ill oOUZ /I /1 8 ^844oJO
2758.08 Ti I 12118 — 48365
2802.50 Ti I 7255 — 42928
2805.70 Ti I 8602 — 44233
2809.17 Ti I 8492 — 44079

0 fi 1 0 OS ill SAIlOHJ 1 M-ji' /

0

2817.40 Ti I 8492 — 43976
2817.84 Ti I 8602 — 44079
2828.07 Ti I 6557 — 41907
2912.08 Ti I 7255 — 41585

Ti I
1 7 1 1 OIZl lo A /C7 ^ C4oZJO

2933.55 Ti I 0 34079
2937.32 Ti I 170 — 34205
2942.00 Ti I 0 — 33981
2948.26 Ti I 170 — 34079

ill 107 j4ZUj
2956.80 Ti I 170 — 33981
2959.71 Ti I 8492 - 42270
2959.99 Ti I 8602 — 42377
2965.71 Ti I 8602 — 42311

Zyo 1 .LL ill 187JO / j4u / y

2968.23 Ti I 0 — 33680
2970.38 Ti I 0 — 33656
2974.93 Ti I 8602 — 42207
2983.31 Ti I 170 — 33680

JUUU.o / ill 187JO /
1 i7r» 1J J /Ul

3100.67 Ti I 8602 — 40844
3106.81 Ti I 8492 — 40671
3112.48 Ti I 8437 — 40556
3119.72 Ti I 12118 — 44163

1171 (Vl ill 77 ^ ^/Z J J jyzoo
3141.54 Ti I 7255 — 39078
3141.67 Ti I 17215 — 49036
3186.45 Ti I 0 — 31374
3191.99 Ti I 170 — 31489

1 1 QQ Q7 ill 187JO /
1 1 /;7QJ 1 oZy

3203.83 Ti I 170 — 31374
3204.87 Ti I 8492 - 39686
3214.24 Ti I 387 - 31489
3217.94 Ti I 15877 - 46944

17 1 Q 7 1J/ 1 y.Z I ill 4 /UjU
3221.38 Ti I 16106 — 47140
3223.52 Ti I 16268 — 47281
3226.13 Ti I . 16459 — 47447
3292.08 Ti I 7255 — 37623

3299.41 Ti I 7255 37555
3306.88 Ti I 17215 47447
3308.39 Ti I 8437 38654
3309.50 Ti I 8492 38700
3309.73 Ti I 17075 47281

0 4 1 1
1 .

1

ft Ci'X

36. 4.1 0.61

22. 2.6 0.42

6.7 0.79 -0.10

5.1 0.61 -0.22

1 7J. /
—ftU.J J

3.8 0.45 -0.35

1.1 0.92 -0.04

4.2 0.50 -0.30

28. 3.5 0.55

e 1O 1 .
1 ft 1 ft7l.UZ

1.4 0.18 -€.76

1.2 0.15 -0.82

7.8 1.0 0.00
9.6 1.3 0.10

1

1

1 J. 1 .0 ft 71U.Z 1

1.3 0.16 -0.78

2.0 0.27 -0.57

2.9 0.39 -0.41

13. 1.7 0.24

1 ^1 .J 0 1 Q —ft 77u. / z

0.18 0.024 -1.62

0.50 0.066 -1.18

2.4 0.32 -0.50

1.2 0.15 -0.81

n 77u.zz n nin —1 SI1 .J J

8.5 1.2 0.09

3.3 0.47 -0.33

2.1 0.31 -0.51

88. 13. 1.11

j.y U.oO —ft ft7U.U /

4.2 0.62 -0.21

42. 6.2 0.79

8.1 1.2 0.09

11. 1.7 0.22

1 A 7 TZ. 1 ft 11U.J J

0.81 0.13 -0.90

1.7 0.26 -0.58

0.93 0.14 -0.84

30. 4.7 0.67

1

1

J 1

.

A 8o ft ^.8u.oo

32. 4.9 0.69

65. 10. 1.01

45. 7.1 0.85

5.8 0.95 -0.02

1 AJ.

4

U.J J n 7*;

54. 8.9 0.95

5.9 0.97 -0.01

7.3 1.2 0.08

19. 3.1 0.49
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

3312.69 Ti I 16961 - 47140 32. 5.3 0.73
3314.42 Ti I 8602 38765 24. 3.9 0.59
3341.88 Ti I 0 29915 13. 2.3 0.35

3342.15 Ti I 0 _ 29912 0.28 0.047 -1.33
3352.94 Ti I 170 _ 29986 0.29 0.049 -1.31

3354.64 Ti I 170 — 29971 9.7 1.6 0.22

3358.28 Ti I 0 29769 0.65 0.11 -0.96
3360.99 Ti I 170 29915 0.68 0.1

1

-0.94
3361.84 Ti I 170 _ 29907 0.28 0.048 -1.32
3370.44 Ti I 0 29661 2.5 0.43 -0.37

3371.45 Ti I 387 - 30039 11. 1.8 0.26
3377.48 Ti I 387 29986 7.0 1.2 0.08

3379.22 Ti I 387 29971 0.69 0.12 -0.93

3382.31 Ti I 8602 38160 4.1 0.70 -0.16
3385.66 Ti I 387 29915 0.40 0.069 -1.16

3385.95 Ti I 387 29912 3.4 0.59 -0.23

3390.68 Ti I 8492 37977 3.3 0.57 -0.24

3392.71 Ti I 12118 41585 9.2 1.6 0.20
3398.63 Ti I 8437 _ 37852 1.3 0.23 -0.63

3439.30 Ti I 11777 40844 3.2 0.56 -0.25

3467.26 Ti I 8492 - 37325 1.9 0.34 -0.47

3478.92 Ti I 8437 37173 1.1 0.21 -0.69
3480.53 Ti I 8602 37325 4.7 0.86 -0.07

3485.69 Ti I 8492 37173 1.1 0.21 -0.68
3495.75 Ti I 8492 37091 1.1 0.20 -0.69

3499.10 Ti I 8602 - 37173 1.8 0.33 -0.48

3506.64 Ti I 387 28896 0.22 0.041 -1.39

3547.03 Ti I 121 18 40303 8.9 1.7 0.23

3574.24 Ti I 18288 46258 16. 3.0 0.47

3598.72 Ti I 7255 35035 2.1 0.40 -0.40

3610.16 Ti I 7255 - 34947 6.3 1.2 0.09

3635.20 Ti I 387 27888 0.14 0.027 -1.56

3635.46 Ti I 0 27499 6.2 1.2 0.09

3637.97 Ti I 0 27480 0.15 0.031 -1.51

3642.68 Ti I 170 27615 8.8 1.8 0.24

3646.20 Ti I 0 - 27418 0.23 0.045 -1.34

3653.50 Ti I 387 27750 10. 2.0 0.30

3654.59 Ti I 0 27355 0.36 0.072 -1.14

3658.10 Ti I 170 _ 27499 0.86 0.17 -0.77

3660.63 Ti I 170 27480 0.50 0.100 -1.00

3668.97 Ti I 170 — 27418 0.49 0.099 -1.01

3671.67 Ti I 387 27615 0.81 0.16 -0.79

3685.96 Ti I 1 1532 38654 3.6 0.74 -0.13

3687.35 Ti I 387 27499 0.13 0.026 -1.59

3689.91 Ti I 387 27480 0.78 0.16 -0.80

3694.45 Ti I 1 1640 _ 38700 4.4 0.91 -€.04

3698.18 Ti I 18145 48178 13. 2.6 0.42

3698.43 Ti I 11640 38671 1.8 0.38 -0.42

3702.29 Ti I 8437 35439 1.5 0.30 -0.52

3704.30 Ti I 11777 38765 6.1 1.2 0.10
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Wavelength Spectrum Energy Levels

A K 108/sec

Log gf

3707.53 Ti I 16268 43232
3709.96 Ti I 8492 35439
3717.40 Ti I 0 26893
3722.57 Ti I 170 27026
3724.57 Ti I 12118 38960

3725.16 Ti I 8602 35439
3729.82 Ti I 0 26803
3738.90 Ti I 15157 41895
3741.06 Ti I 170 26893
3748.10 Ti I 15108 41781

3752.86 Ti I 387 27026
3753.64 Ti I 170 26803
3766.45 TI I 8492 35035\J -J

3771.66 Ti I 387 26893
3786 04 Ti I 7255 33661

3789.30 Ti I 11777 38160
3795.90 Ti I 1 1640 11911
3798.31 Ti I 1 1532 _ 37852
3818.22 Ti I 18193 44376
3822.03 Ti I 17075 43232

3828.19 Ti I 17215 43330
3853.05 Ti I 15877 41823
3853.73 Ti I 15976 41917
3858.14 Ti I 16106 42018
3866.44 Ti I 16268 A1\1A

3868.40 Ti I 15976 41819
3873.21 Ti I 16106 41917
3875.26 Ti I 0 25798
3882.15 Ti I 16268 42019
3882.33 Ti I 16268 42018

3882.89 Ti I 16459 42206
3888.02 Ti I 16106 41819
3889.95 Ti I 0 25700
3895.25 Ti I 16459 A1\1A
3898.49 Ti I 0 _ 15(iAA

3900.96 Ti I 170 2519S
3904.78 Ti I 7255 32858
3911.19 Ti I 16459 42019
3914.34 Ti I 387 _ 25927
3914.74 Ti I 0 _ 25537

3919.82 Ti I 12118 37623
3921.42 Ti I 0 25494
3924.53 Ti I 170 _ 25644
3926.32 Ti I 20796 _ 46258
3929.88 Ti I 0 _ 25439

3934.24 Ti I 387 25798
3947.78 Ti I 170 25494
3948.67 Ti I 0 25318
3956.34 Ti I 170 25439
3958.21 Ti I 387 25644

5.3 1.1 0.04
3.6 0.73 -0.13

0.51 0.10 -0.98

0.39 0.081 -1.09

20. 4.2 0.62

4.8 0.99 -0.00

3.1 0.65 -0.19

4.6 0.97 -0.01

3.8 0.79 -0.10

12. 2.5 0.39

6.1 1.3 0.11

0.66 0.14 -0.86

0.67 0.14 -0.85

0.68 0.14 -0.84

6.4 1.4 0.14

3.3 0.70 -0.15

1.9 0.40 -0.40

1.5 0.32 -0.49
11. 2.5 0.40
6.9 1.5 0.18

28. 6.2 0.79
10. 2.3 0.36

1 1. 2.3 0.37

14. 3.1 0.49

20. 4.6 0.66

13. 2.9 0.47

9.6 2.2 0.34
0.22 0.051 -1.30

14. 3.1 0.50
14. 3.1 0.50

44. 9.9 1.00

4.7 1.1 0.03

0.060 0.014 -1.87

17. 4.0 0.60
0.069 0.016 -1.80

0.15 0.035 -1.45

17. 3.8 0.58

9.0 2.1 0.31

0.45 0.10 -0.99

0.019 0.0044 -2.36

0.87 0.20 -0.70
0.23 0.052 -1.28

0.89 0.21 -0.69

31. 7.1 0.85

0.70 0.16 -0.79

0.062 0.014 -1.84

0.86 0.20 -0.70

3.4 0.81 -0.09

3.6 0.84 -0.08

4.4 1.0 0.01
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Wavelength Spectrum Energy Levels

A K

3962.85 Ti I 0 - 25227
3964.27 Ti I 170 - 25388
3981 76 T i I 0 — 25107
3982 48 0
3984 33 1 fS^fi\1 1

3989.76 Ti I 170 - 25227
3994.70 Ti I 16875 - 41901
3998 64 DO 1 J O O
-IQQQ -If. Ti IJ. X 1 1 6961 — 41 959V y ^ y

4002 49 Ti I 1 7075 — 42053

4003.81 Ti I 17215 - 42185
4005.97 Ti I 16961 - 41917
4008 06~\J\J \j • Ti I 17075 - 42018
4008 93 Ti I 170 - 25107
4009 66 Ti I 170 - 25103

4013.58 Ti I 17215 - 42124
4015.38 Ti I 16817 - 41714
4016 28 T i IX -1. 1 1721 5 - 42107IV//

4017 77 Ti I 16875 — 41757
4021 83 Ti I 16961 - 41819

4024.57 Ti I 387 - 15111
4026.54 Ti I 17075 - 41903
4030 51 T i I1X1 1 72 1 S1 / Z. 1 ^ — 42019*tZ. V/ 1 y

40^^ 91 T i T1X1 1 7494
40^4 91 1X1 1 7'^70

4035.83 Ti I 17540 -42311
4040.32 Ti I 17075 - 41819
4055 02 T i I1X1 8437 — 33091
4057 62 Ti I 1 8594 — 43232
4058 14 T i I1X1 1 8695 — 43330

4060.26 Ti I 8492 - 33114
4064.22 Ti I 8492 - 33091
4065 10 Ti I1X1 8492 - 33085
4078 47 Til 8602 — 33114
4079 72 Ti T 17424 - 41929^ I. y y

4082.46 Ti I 8602 - 33091
4099.17 Ti I 17540 - 41929
4112 71 T i I1X1 387 — 24695
4172 17 T i I1X1 21470 — A^lll

T i I1X1 H-DUJW

4123.57 Ti I 21588 - 48832
4127.54 Ti I 21740 - 45960
4131 25 T i I1X1 1 8525 — 42724
41 37 29 T i I1X1 1 8695 - 42859
4143 05 T i I1X1 1 8594 — A212A

41 50 96 T i I1X1 1 7540 — 41624
4159.64 Ti I \1A1A - 41458

Ti I 15108 - 39116
Ti I 15157 - 39152

4169.35 Ti I 15220 - 39198

gf Loggf
108/sec

ATI
U. 1 / —U.7o

U. /4 A 1 O
U. 1 o —0.76

1 AJ.

4

AU.oZ A AA—u.uy
0.41 0.098 -1.01

5.1 1.2 0.09

A "2

4. J
1 r\l.U A A 1U.Ul

i.U 0.71 A 1 C—0. 15

6.

1

1 c
l.J

A 1 z:
0. 16

6.0 1.4 0.16
6.2 1.5 0.17

a A0.4 1.5 A 1 A
Kj.iy

3.U a 1 A—U. 14
O. I l.J AIT

U. 1 /

0.69 0.17 -0.78

0.14 0.033 -1.48

1 clo. i.o A C O

J. 1
1 A1.4 A 1 y1

U. 14

J.Z U. /O
TV 1 n—il. IZ

9.5 2.3 0.36
12. 2.8 0.45

c\ on Au.zz —U.66
1 c16. 1 Q A <Q

16.
y1 A4.U 0.60

3.8 0.93 -0.03

2.7 0.65 -0.19

1 C\
10. 2.5

ATA0.39
A TO
u. /z A 1 A—U. 14

L.yj
r\ ACi A '3 1—U.3 1

10. 1.5 0.40

11. 2.6 0.41

ATI
U. / 1

A 1 <—U. 13
1 /I1.4 A 0 C A A Z

—I).43
1 A1.4 A A C—11.45

5.9 1.5 0.17

3.6 0.89 -0.05

L.yj
A <A A 1(\—U.3U

/.z 1 o1.0 l).Z6
A 1 y1
U. 14 A A'3 £: 1 A A—\ .44

21. 5.3 0.73

14. 3.5 0.55

46. 12.
1 AT1.U7

35. O A A OC

4.5 1.2
A (\£iU.U6

16. 4.1 0.62

9.0 2.3 0.37

1 113. 3.4 (\ ^ A
U.j4

6.4 1.6
A O OU.ZZ

1.4 U.3 /
A A A—U.44

1.7
A /I '3

U.43 A 1 C—U.36
3.4 0.88 -0.06
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Loggf

4171.03 Ti I 17370 41337
4183.30 Ti I 18062 - 41959
4186.12 Ti I 12118

-> ^ f\f\f\36000
4188.69 Ti I 18062 41929
4200.75 Ti I 18145 A 1 C\ A A

4203.46 Ti I 18145 _ A\919
4211.73 Ti I 20063 - 43800

Ti I 22405 46068
4227.65 Ti I 20063 A'^ '~1 \ C\43710
A*^ ^ ^ O C\4237.89 Ti I

'-\ f\'-\ 1 f\20210 43800

4249.12 Ti I 18525 _ 42053
4256.04 Ti I 18695 - 42185
4258.54 Ti I 18483 41959
4261.60 • Ti I 18594 42053
4263.13 Ti I 15220 38671

4265.71 Ti I 15108 38544
4266.22 Ti I 18525 — 41959
AllQ.XA Ti I 18695 42107
A111A7) Ti I 6661 30060
A A CO4274.58 Ti I

/- C C\C\6599 29986

4276.43 Ti I 13982 37359
4278.23 Ti I 20796 — 44163
4278.81 Ti I 18594 41959
4281.38 Ti I 6557 29907
4282.71 Ti I 15108 38451

4284.99 Ti I 14028 _ 37359
4286.01 Ti I 6661 — 29986
4287.40 Ti I 6743 30060
A^ a a 14288.16 Ti I

/- r c\c\6599 29912
4289.07 Ti I 6599 29907

4290.94 Ti I 6557 29855
4295.76 Ti I 6557 - 29829
4298.66 Ti I 6599 29855
4299.23 Ti I 14106 37359
4299.64 Ti I 6661 29912

4300.56 Ti I 6661 29907
4301.09 Ti I 6743 - 29986
4305.92 Ti I 6843 30060
4308.50 Ti I 8602 3 1806
43 1 1.65 Ti I 17370 40556

4314.35 Ti I 6743 _ 29915
4314.80 Ti I 6743 — 29912
43 18.64 Ti I 18193 A13A2
4321.66 Ti I 18037 41 170
4325.13 Ti I 18141 41255

4326.36 Ti I 6661 29769
4334.84 Ti I 6599 29661
4346.11 Ti I 18037 41040
4354.06 Ti I \1A1A 40385
4360.49 Ti I 17540 40467

8.8 2.3 0.36
3.2 0.83 -0.08
5.9 1.5 0.19
3.7 0.96 -<).02

6.3 1.7 0.22

7.3 1.9 0.29

5.3 1.4 0.15

12. 3.3 0.51

6.1 1-6 0.21

20. 5.3 0.72

7.7 2.1 0.32

13. 3.4 0.53

6.4 1.7 0.24

6.6
1 o
1.8 0.25

12. 3.2 0.51

1.2 0.34 -0.47

3.8 1.0 0.01

6.7 1.8 0.26
0.26 0.072 1 -t A-1.14
0.73 0.20 —0.70

2.9 0.81 -0.09

20. 5.5 0.74
2.7 0.74 AIT—0.13

0.32 A Aon0.089 1 AC—1.05

7.2 ^ A2.0 0.30

3.8 1.1 0.02

2.8 0.76 -0.12

2.6 0.72 —0.14
f\ f\c\r\0.090 0.025 1 /TV-1.60
2.9 0.79 -0.10

2.5 0.69 -0.16
2.5 0.68 -0.17
6.0 1.7 0.22

5.0 1.4 0.14

0.61 0.17 -0.77

8.7 2.4 0.38

13. 3.5 0.54
19. 5.2 0.72

0.19 A A C ^0.052 1 A—1.29

Z.b ATI0.7

1

A 1 C—0.15

0.25 0.071 -1.15

3.6 1.0 0.01

27.
^7 ^7
1.1 0.88

13. 5.1 0.56
14.

A f\
4.0 0.60

0.45 0.13 -0.89
0.085 0.024 -1.62
5.1 1.4 0.16
2.1 0.60 -0.22

5.8 1.6 0.22

AA3



Wavelength Spectrum Energy Levels

A K

4368.94 Ti I 18288 41170
4369.68 Ti I 20796 43674
4372.38 Ti I 20063 - 42928
4388.08 Ti I 18062 — 40844
4393.92 Ti I 18288 — 41040

4404.28 Ti I 18145 40844
4404.90 Ti I 15157 37852
4405.68 Ti I 8492 — 31184
4416.54 Ti I 15108 — 37744
4417.28 Ti I 15220 — 37852

4421.76 Ti I 18062 40671
4422.82 Ti I 8602 31206
4424.39 Ti I 18288 - 40883
4425.83 Ti I 8602 — 31191
4426.06 Ti I 15157 — 37744

4427.10 Ti I 121 18 34700
4430.02 Ti I 19422 41988
4430.37 Ti I 1 1640 - 34205
4431.28 Ti I 17996 — 40556
4433.58 Ti I 19323 — 41872

4434.00 Ti I 11532 34079
4436.59 Ti I 15157 37690
4438.23 Ti I 18145 - 40671
4440.35 Ti I 15108 — 37623
4441.27 Ti I 15108 — 37618

4444.27 Ti I 18062 40556
4449.15 Ti I 15220 37690
4450.90 Ti I 15157 - 37618
4453.32 Ti I 11532 — 33981
4453.71 Ti I 15108 — 37555

4455.33 Ti I 11640 34079
4457.43 Ti I 1 1777 34205
4462.09 Ti I 0 - 22405
4463.38 Ti I 15157 — 37555
4463.54 Ti I 15220 — 37618

4465.81 Ti I 14028 36415
4471.24 Ti I 13982 36341
4474.85 Ti I 11640 — 33981
4479.70 Ti I 13982 — 36298
4480.59 Ti I 14028 — 36341

4481.26 Ti I 14106 36415
4482.69 Ti I 1 1777 34079
4489.09 Ti I 14028 — 36298
4492.55 Ti I 16961 — 39214
4496.15 Ti I 14106 — 36341

4497.73 Ti I 17075 — 39302
4503.78 Ti I 17215 39413
4512.74 Ti I 6743 28896
4515.62 Ti I 17075 39214
4518.03 Ti I 6661 28788

gA gf Loggf

1.8 0.50 -0.30
14. 4.1 0.61

7.2 2.1 0.32

2.0 0.58 -0.24
12 3 5 0 S4

16. 4.7 0.67
1.7 0.51 -0.30
0.13 0.039 -1.41

1.7 0.49 -0.31
6 3 1 8 0 1(\V/.Z.U

7.7 2.3 0.36
0.54 0.16 -0.80
1.6 0.48 -0.32

0.13 0.039 -1.41
3 4 1 . \J\J —0 00

11. 3.2 0.50
2.0 0.59 -0.23

0.87 0.26 -0.59

3.0 0.88 -0.05
2 2 0 64 -0 19

1.7 0.50 -0.30
2.0 0.59 -0.23

1.9 0.57 -0.24

3.6 1.1 0.03
1 3 0 39 —0 41

1.5 0.45 -0.35

23. 7.0 0.84

15. 4.5 0.65

8.3 2.5 0.39
7 8 1 3

9.7 2.9 0.46
11. 3.4 0.53

0.0081 0.0024 -2.62

1.9 0.58 -0.24
0 79 —0 10

5.6 1.7 0.23

4.6 1.4 0.14

0.95 0.28 -0.55

1.8 0.55 -0.26
0 Q2 0 ?8 —0 '^f,

10. 3.1 0.49

0.98 0.29 -0.53

5.0 1.5 0.18

1.0 0.32 -0.50
1 4 0 1 5

1.1 0.32 -0.49

1.9 0.59 -0.23

1.9 0.57 -0.25

0.84 0.26 -0.59

2.3 0.72 -0.14
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Wavelength Spectrum Energy Levels

A K

4518.70 Ti I 1 1532 33656
4522.80 Ti I 6599 _ 28703
4527.31 Ti I 6557 - 28639
4533.24 Ti I 6843 — 28896
4534.78 Ti I 6743 — 28788

4535 58 Ti I 6661 28703
4535.92 Ti I 6599 28639
4536.05 Ti I 6557 - 28596
4544.69 Ti I 6599 — 28596
4548.77 Ti I 6661 — 28639

4552.46 Ti I 6743 28703
4555 08 Ti I 19422 41369
4555.49 Ti I 6843 - 28788
4557.86 Ti I 19938 — 41872
4558.1

1

Ti I 18912 — 40844

4559.92 Ti I 1 1777 33701
4562 63 Ti I 170 22081
4563.43 Ti I 19574 - 41481
4570.91 Ti I 19323 — 41194
4617.27 Ti I 14106 — 35758

4619.52 Ti I 18826 40467
4623.09 Ti I 14028 35653
4629.34 Ti I 13982 - 35577
4637.88 Ti I 18912 — 40467
4639.37 Ti I 14028 — 35577

4639.67 Ti I 14106 35653
4639.95 Ti I 13982 35528
4645.19 Ti I 13982 — 35503
4650.02 Ti I 14028 — 35528
4656.04 Ti I 14106 — 35577

Ti I 0 21470
4667.59 Ti I 170 21 588
A(il5.\l Ti I 8602 — 29986
4681.92 Ti I 387 — 21740
4686 92~\j \J\J m y Ti I 17370 — 38700

4690 80 Ti I 8602 — 29915
4691.34 Ti I 8602 2991 2

4693.68 Ti I 170 — 21470
4696.94 Ti I 17370 — 38654
4698.76 Ti I 8492 — 29769

4710.19 Ti I 8437 29661
4715.30 Ti I 387 21588
4722.62 Ti I 8492 - 29661
4723.17 Ti I 8602 — 29769
4731.17 Ti I 17540 — 38671

4733.43 Ti I 17424 — 38544
4734.68 Ti I 18037 39152
4742.1

1

Ti I 17370 38451
4742.79 Ti I 18037 39116
4747.68 Ti I 18141 39198

gA gf Loggf
10^/sec

0.87 0.27 -0.57
2.3 0.70 -0.15

1.7 0.53 -0.28

14. 4.4 0.64
8.3 2.6 0.41

5.4 1.7 0.22

2.7 0.82 -0.09

2.6 0.81 -0.09

1.6 0.49 -0.31

2.1 0.66 -0.18

2.2 0.68 -0.17

1.9 0.60 -0.22

1.7 0.52 -0.28

1.8 0.56 -0.25

1.3 0.42 -0.38

0.56 0.17 -0.76

0.017 0.0053 -2.28

3.0 0.94 -0.03

2.8 0.87 -€.06
16. 5.2 0.71

1.5 0.49 -0.31

7.8 2.5 0.40
3.1 0.99 -0.00

3.8 1.2 0.09
3.9 1.2 0.09

3.5 1.1 0.06
3.0 0.98 -0.01

2.3 0.73 -0.13

1.9 0.62 -0.21

0.39 0.13 -0.90

0.22 0.071 -1.15

0.26 0.086 -1.07

0.24 0.079 -1.10

0.31 0.10 -0.99
0.85 0.28 -0.55

0.079 0.026 -1.58

0.63 0.21 -0.68
0.013 0.0042 -2.38
0.93 0.31 -0.51

0.61 0.20 -0.70

0.37 0.12 -0.91

0.0076 0.0025 -2.60

0.22 0.074 -1.13

0.23 0.077 -1.12

2.4 0.79 -0.10

1.8 0.61 -0.21

0.86 0.29 -0.54

0.89 0.30 -0.52

8.0 2.7 0.43

1.1 0.37 -0.43
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Wavelength Spectrum Energy Levels
A K

4758.12 Ti I 18141 39152
4759.28 Ti I 18193 39198
4766.33 Ti I 18141 - 39116
A169.il Ti I 18193 39152
4778.26 Ti I 18037 38960

4781.72 Ti I 6843 27750
4792.49 Ti I 18826 39686
4796.22 Ti I 18818 — 39662
4797.98 Ti I 18826 39662
4799.80 Ti I 18288 391 16

4805.43 Ti I 18912 39716
4808.53 Ti I 24695 45485
4811.08 Ti I 15220 - 36000
4812.25 Ti I 18912 39686
4820.42 Ti I 121 18 32858

4825.46 Ti I 18695 39413
4836.13 Ti I 18288 38960
4840.87 Ti I 7255 27907
A a A a A ^4848.47 Ti I 17540 38160
4856.01 Ti I 18193 38780

4864. 18 Ti I 17424 37977
4868.26 Ti I 18037 38573
4870.14 Ti I 18141 - 38669
4880.91 Ti I 17370 37852
4882.35 Ti I 18193 38669

4885.08 Ti I 15220 35685
4899.91 Ti I 15157 35560
4913.62 Ti I 15108 — 35454
4915.24 Ti I 15220 35560
4919.87 Ti I 17424 37744

4921.77 Ti I 17540 37852
4925.41 Ti I 15157 35454
4926.16 Ti I 6599 - 26893
4928.34 Ti I 17370 37655
4937.74 Ti 1 6557 26803

4938.29 Ti I 20796 41040
4941.58 Ti I 17424 37655
4948.19 Ti I 17540 — 37744
4958.25 Ti I 7255 27418
4964.75 Ti I 15877 36014

4968.58 Ti I 15976 36096
4973.05 Ti I 16106 36209
4975.35 Ti I 20210 — 40303
4977.74 Ti I 16268 36351
4978.20 Ti I 15877 35959

4981.73 Ti I 6843 2691

1

4989.15 Ti I 15976 36014
4991.07 Ti I 6743 26773
4995.08 Ti 1 18145 38160
4997.10 Ti I 0 20006

gA gf Log gf

108/sec

15. 5.2 0.71

15. 5.2 0.72
2.1 0.73 -0.14
1.4 0.46 -0.33
3.1 1.1 0.02

0.087 0.030 -1.52
6.3 2.2 0.34
2.5 0.87 -0.06
1.9 0.65 -0.18
5.4 1.9 0.27

6.4 2.2
-

0.35
13. 4.5 0.66
0.45 0.16 -0.81

2.2 0.77 -0.11

1.7 0.58 -0.23

1.2 0.41 -0.38
1.8 0.64 -0.19
0.97 0.34 -0.47

2.5 0.88 -0.05

13. 4.6 0.66

1.2 0.42 -0.37

8.5 3.0 0.48

1 1. 3.8 0.58

0.96 0.34 -0.46
1.9 0.69 -0.16

7.5 2.7 0.43

7.3 2.6 0.42

5.9 2.1 0.33

1.0 0.37 -0.43

4.5 1.6 0.21

6.6 2.4 0.38

0.99 0.36 -0.44

0.053 0.019 -1.71

5.1 1.9 0.27

0.052 0.019 -1.72

8.6 3.2 0.50
1.1 0.41 -0.39

0.76 0.28 -0.56

0.041 0.015 -1.82

1.2 0.43 -0.37

1.4 0.53 -0.28

1.7 0.64 -0.19

8.6 3.2 0.51

1.5 0.57 -0.24

2.5 0.94 -0.03

9.9 3.7 0.57

3.3 1.2 0.09

7.6 2.8 0.45

1.3 0.48 -0.32

0.033 0.012 -1.90
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

4999.51 Ti I 6661 26657
5001.01 Ti I 16106 — 36096
jUU / .Z

1

1 1 1
7a<;a/iZDJ04

i 1 I
1 7n 70 1 7 AZU 1 ZD

cn 1 Tin
1 1 I 1 OZt)o 1 A70Q

5014.19 Ti I 0 — 19938
5016.17 Ti I 6843 — 26773
JUZU.UJ ill O / 4J 7AA^7

jUZZ.o / ill AAA 1DOO 1
7ASA/IZDJ04

jUZ4.o4 ill 7A/tQ/lZ0474

5025.58 Ti I 16459 — 36351
5035.91 Ti I 11777 — 31629
JUju.'f / ill 1 1 04U 1 1 48 QJ 1 40"
^ni8 /in ill 1 1 J jZ 1 1 11

A

J 1 J / 4
ill 1 701 /U 7000AZuUUO

5040.62 Ti I 6661 — 26494
5043.59 Ti I 6743 — 26564
KCiAA 77 ill 1 7 </i n

1 / J4U 171 <QJ 1 jjy
<r\A < A ^jV'fJ.H I 111 A8/1

1

Oo4J 7AA^7ZDOj /

CA/1 8 7 1 ill 1 7i7n
1 / J /u 17 171J 1 I 1 J

5052.87 Ti I 17540 — 37325
5054.08 Ti I 21588 — 41369
^nA7 1 1jUoZ. 1

1

ill 17/17/1
1 /4Z4 17 1715 1 1 1 i

jUo4.U / ill 7 1 7/1 nZ 1 /4U /I 1 /I 8 14 1 4o 1

jU04.00 ill 187JO 1
70 1 7 AZU 1 ZD

5065.99 Ti I 11640 — 31374
5068.33 Ti I 21470 — 41 194

ill 1 7170
1 / J / U 170Q 1J / \jy 1

JU / 1 .4o 1 1 77711/// 1 1 48QJ 1 4o"
CDS'!; "iziJUO J. j4 1X1 1 1 's171 1 J JZ 1 1 1 Q 1J 1 1 7 1

5087.07 Ti I 11532 — 31184
5109.44 Ti I 11640 — 31206
'si 1 "J A AJ 1 J J.44 ill 1 1 A/l O

1 1 04U 1 1 1 Q 1J 1 1 7 1

1 7n /17J 1 ZU.4Z 'Pi Till 707QAZU / yV) /101704UjZU
J 143.4 / ill 1 1 777Villi 1 1 7 OA5 1 ZUO

5147.48 Ti I 0 — 19422
5152.20 Ti I 170 — 19574
C 1 -7-2 n c ill U 1 Q1 7 1

J I OO. J4 i 1 I
1 707 ^
1 IKjIj 1 A1 < 1

^ 1 Q7 Qfi
i 1 1

1 70
i /u 1 Q/1 77

5194.04 Ti I 16961 — 36209
5201.10 Ti I 16875 — 36096
^iCif^ n8jZUO.Uo ill 700A1 1Q7AAJ "ZOO
^7n7 87JZU / .o / ill 1 AB 1 7

1 Do 1 /
1A0 1 AjOU 1 4

JZ lU. J7 T -i Iill 187JO 1
1 0^74
1 yj /4

^7 1 Q 7 1 ill 1 70
1 IK) 1 Q17

1

1 yjLj
5222.69 Ti I 16817 35959
5223.64 Ti I 16875 36014
5224.32 Ti 1 17215 36351
5224.56 Ti I 16961 36096

6.4 2.4 0.38

5.3 2.0 0.30
^ AJ.O 7 1Z. 1

O 17U.jZ
O 07 Q O O 1 1U.U 1 1

1 OA— 1 .70
c c
J.J 7 1Z. 1

OilU.J 1

0.76 0.29 -0.54
0.96 0.36 -0.44
1 1
1 .J O ^ 1U.J 1

—O 7QU.Z7
1 1
1 .J o ^oU.jU —O 10U. jU
O 80 0 14U.j4 —O 47U.4 /

7.3 2.8 0.44
7.6 2.9 0.46
^ 1J.J 7 OZ.U o ioU. jU
4 <C4. J 1 7

1 . /
O 71U.Z J

O 78U.ZO O 1 1U. I 1
—O QAU. 70

0.11 0.043 -1.37

0.13 0.050 -1.30
1 7
1 .Z O /I AU.40 ^j. J J
o oa<U.UoJ O 017U.UjZ 1 A Q— 1 .47
O 87U.oZ O 1 1U.J 1 ^J.jU

3.4 1.3 0.12

2.2 0.82 -0.08
1 1J.J 1 1

1 .J O 1 oU. 1

U

1 Qj.y 1 .J O 1 8U. I O
O 1 ^U.J J oilU. 1 J n 87

0.58 0.22 -0.65

3.6 1.4 0.14
1 Q
1

.

"

0 7SU. / J O 1 1
/ U. 1

J

O 80 O 1 1U.J 1
—O S TU.J 1

O 7 SU.Z J o oQ<;U.U-'

J

—1 07
1 .uz

0.73 0.28 -0.55

0.31 0.12 -0.92
1 1
1 .

1

O /I /IU.44 n iA^J. JD
7 1Z 1

.

8 1O.J O Q7U.7Z
1 A
1 .0 O A/1U.04 TV 1 Q^J. 1 7

0.049 0.020 -1.71

0.047 0.019 -1.73
O 77U.ZZ O OQ8 1 OA— 1 .UO
1 1
1 . 1

O /1

1

U.4j n iA—U.JO
O 77U.Z /

oilU. 1 1 —U. 70

2.1 0.83 -0.08

1.5 0.61 -0.22
A 7D. /

7 7Z. / U.44
1 7 O 70U. / U n 1

A

^J. 1 o
O 1 1U.J 1

O 1 1U. 1 J —O QOU. 7U

0.031 0.013 -1.90

2.2 0.89 -0.05
7 0z.u 0 80u. OU —0 00U.U7

6.5 2.7 0.42

2.3 0.93 -0.03
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Wavelength Spectrum Energy Levels gA gf Log gf

A K IQS/see

5224.95 Ti I 17075 - 36209 4.7 1.9 0.28
5238.58 Ti I 6843 - 25927 0.16 0.065 -1.19
5246.15 Ti I 20210 - 39266 1.2 0.51 -0.29
5246.57 Ti I 6743 - 25798 0.069 0.029 -1.55

5247.31 Ti 1 16961 - 36014 1.7 0.71 -0.15

5250.95 Ti I 6661 - 25700 0.027 0.01

1

-1.95

5252.1

1

Ti I 387 - 19422 0.023 0.0095 -2.02

5255.83 Ti I 17075 - 36096 1.8 0.73 -0.13

5259.99 Ti I 22081 - 41087 5.2 2.1 0.33

5263.50 Ti I 17215 - 36209 1.3 0.54 -0.27

5265.98 Ti I 15220 - 34205 2.1 0.86 -0.06
5282.39 Ti I 8492 - 27418 0.088 0.037 -1.43

5283.45 Ti I 15157 - 34079 1.9 0.78 -0.11

5284.39 Ti I 8437 - 27355 0.076 0.032 -1.50

5295.79 Ti I 8602 - 27480 0.13 0.057 -1.25

5297.26 Ti I 15108 - 33981 1.5 0.65 -0.19

5298.44 Ti I 20210 - 39078 3.5 1.5 0.17

5341.50 Ti I 34947 - 53663 29. 13. 1.10

5351 08 Ti I 22405 - 41087 7.4 3.2 0.50

5366.65 Ti I 6599 - 25227 0.030 0.013 -1.89

5389.18 Ti I 6557 - 25107 0.047 0.020 -1.69

5389.99 Ti I 15108 - 33656 0.65 0.28 -0.55

5396.60 Ti I 170 - 18695 0.0031 0.0013 -2.87

5397.09 Ti I 15157 - 33680 1.1 0.46 -0.34

5404.02 Ti I 18826 - 37325 1.3 0.56 -0.25

5409.61 Ti I 15220 - 33701 1.3 0.58 -0.24

5426.26 Ti I 170 - 18594 0.0075 0.0033 -2.48

5429.15 Ti I 18912 - 37325 2.6 1.1 0.06

5436.73 Ti I 7255 - 25644 0.034 0.015 -1.82

5438.32 Ti I 11532 - 29915 0.073 0.032 -1.49

5446.64 Ti I 18818 - 37173 1.4 0.63 -0.20

5448.90 Ti I 18826 - 37173 1.1 0.47 -0.32

5449.16 Ti I 1 1640 - 29986 0.093 0.042 -1.38

5453 65 Ti I 1 1640 - 29971 0.16 0.073 -1.14

5460.51 Ti I 387 - 18695 0.0097 0.0043 -2.36

5471.21 Ti I 11640 - 29912 0.32 0.14 -0.84

5472.70 Ti I 11640 - 29907 0.16 0.072 -1.14

5473.55 Ti I 18826 - 37091 1.4 0.63 -0.20

5474.23 Ti I 1 1777 - 30039 0.38 0.17 -0.77

5474.46 Ti I 18912 - 37173 1.1 0.48 -0.32

5477.71 Ti I 19574 - 37825 4.7 2.1 0.33

5481.43 Ti I 19422 - 37660 4.1 1.8 0.27

5481.87 Ti I 1 1532 - 29769 0.31 0.14 -0.86

5488 20 Ti I 19323 - 37539 3.2 1.4 0.16

5490.15 Ti I 11777 - 29986 0.66 0.30 -0.53

5490.84 Ti I 387 - 18594 0.0047 0.0021 -2.67

5503.90 Ti I 20796 - 38960 5.9 2.7 0.43

5511.78 Ti I 20063 - 38201 1.9 0.87 -0.06

5512.53 Ti 1 1 1777 - 29912 1.5 0.68 -0.17

5514.35 Ti I 11532 - 29661 1.1 0.51 -0.29
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Wavelength Spectrum Energy Levels gA gf Log gf
AA lU^/sec

c c 1 /I ill 1 1 A/in
1 1 04U LylW 1 1

1 .3 A A 1U.O 1
A n

111 1 onn
1 oUj /

1 AAAA Z.D 1 0
1 .z A A8

5644.14 Ti I 18288 - 36000 6.3 3.0 0.48

5648.58 Ti I 20126 - 37825 3.1 1.5 0.17

JDOZ. 1 O 111 1 OD7J 1 A1 c 13o3j1 c 1J.

3

0 cZ.J A Ar\U.4U

i 1 I ZUUUo — 3/ooU "3 A3.U 1 .4
A 1 C
0. 1

J

JO /3.4Z i 1 I Zj 1U3 — 4Z/Z4 T c
3. J 1 . /

A 0 1U.Z3

5675.44 Ti I 18594 - 36209 3.4 1.6 0.21

5679.94 Ti I 19938 - 37539 1.2 0.60 -0.23

jooy.4 / i 1 I
1 0 CO c T /I AO/; -) cZ.J l.Z

A AOU.Uo

D /UZ.OO 111 1 Q /t Q

1

•J /: A 1 /t 1 Ql.y A Q 1 TV r\A—U.U4
J /Uo.Zj 111 — 3ozuy A QQ A /I 8 A 1 1—U.3 1

5711.88 Ti I 18594 - 36096 1.6 0.81 -0.09
5713.92 Ti I 18463 - 35959 1.1 0.52 -0.29
c-7 1 c 1 1 ill 1 0 1 Q-J 1 <^8 < L.L 1.1 A C\1U.U3

^7 1 /ISJ / 1 O.4o ill 1 0JZ J IC-Cy 1 A3t5U14 i .3 U.oo A 1 8—U. 1 0

J / /u.4o T -i Iill 1 8/181
1 o4o3 Djyjy A QT A /I CU.4j A 1 A—U.34

5739.51 Ti I 18141 - 35560 1.9 0.94 -0.03

5740.02 Ti I 18037 - 35454 0.92 0.46 -0.34
J /4 1 .ZZ ill om 1 nZUZ lU — 3/oZ3 A nc

\J. /o A 1 0 —i).4Z

J / jZ.o4 ill 1 oAz:')
1 oUdZ 1 C/1 1Q3j43y A /1/iU.4o A T 1U.Z3 A ^ A—U.d4

J 1 oz.z /
T -i Iill ZD4j'4 /1 1 8/1 /I43544 Q Q A Q4.7 A AOu.oy

5766.35 Ti I 26564 - 43902 13. 6.3 0.80
5774.05 Ti I 26657 - 43972 18. 9.0 0.95
C-7Qn -TO
3 /oU. /o ill 1 Q 1 /f Clo 14j 1 C /1 1 Q— 3j43y A 1 CU.3 J a A c—U.4o

£•-70 c no ill Zo / /3 A /I AC 1— 44Uj 1
1

0

1 0. y.L u.y6
JOU4.ZO i 1 I Zoy 1

1

/I /I 1 1 c— 4413j 16. o.Z A A 1u.y 1

5823.71 Ti I 18288 - 35454 0.93 0.48 -0.32
5866.46 Ti I 8602 - 25644 0.56 0.29 -0.54
CQOf> -J 1 ill o4yz T C /I Q/l— Zj4y4 A A8 C A A/1 /IU.U44 1 "2 c—1.3j

C OQQ -}') ill 8/1 T C/l 1QZj43y AllU.3 1
A 1 ^U. 1

0

A "70—U. ly

ill ooUZ 0 c c 1 -7 A AT)U.U /Z A Al 0 1 A'>—\Al
5918.55 Ti I 8602 - 25494 0.16 0.083 -1.08
5922.12 Ti I 8437 - 25318 0.19 0.10 -1.00
jyj 1 .oZ ill ooUZ — Zj43y A AQO A AOU.UjZ 1 TO—l.Zo

J 74 1 . / O ill 8/1o4yz 0 CI 1 8Z j3 i 0 A 1 C A A8A 1 1 A— 1 . J U
CQCO 1 -7
J 7J J. 1

/

ill J jZZU nA 1 /I— 3ZU14 0 cZ.J 1 11.3 A 1 '2

U. 1

3

5965.84 Ti I 15157 - 31914 1.7 0.89 -0.05

5978.56 Ti I 15108 - 31830 2.2 1.2 0.08

ill 1 -7 C /I A
1 / j4U 1 /I'OAC— 34ZUJ C A

J.

4

z.y (\ AnU.4 /

CQQQ /:o ill 1 oU3 /
1 /I -7AA— 34/UU 1 o

1 .Z A ^"JU.o3 A TA—U.ZU
dUo4.oj ill 0 /I 1 -7

o43 /
T /I QO 1 AIT

U. IZ A A<:;0U.U07 —l.lo

6085.23 Ti I 8492 - 24921 0.14 0.076 -1.12
6091.17 Ti I 18288 - 34700 2.2 1.2 0.08

ouyz.o 1 ill 1 5ZZU — 3l6Zy A '3 '3

U.33 A 1 0
u. 1 y A -7 T—U.73

Quyo.o / ill -> /I ^ 0 c y1 1 AO -7— 4 1 Uo /
/I 04.0 Z. /

(\ A1U.43
olZl.Ul i 1 I

1 C 1 c-7
iM J /

A 0 0U.Zo A 1 ^
U. lo C\ OA—U.oU

0 1 zo.zz ill ooUZ — Z4yzi A 1 /I
U. 14 A ATOU.U /o 111— 1.11

6138.38 Ti 1 17370 - 33656 0.27 0.15 -0.82

6146.22 Ti I 15108 - 31374 0.23 0.13 -0.88
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

6149.74 Ti I 17424 - 33680 0.30 0.17 •-0.77

O 1 OO. 1 J 111 1 /j4U U.J J U.3U —U.5Z
6215.28 Ti I 21740 - 37825 4.4 2.5 • 0.40
6220.49 Ti I 21588 - 37660 3.3 1.9 0.28
dllXAX Ti I 21470 - 37539 2.7 1.6 0.19

6258.10 Ti I 11640 - 27615 0.99 0.58 -0.24
J o. / \J T -i 1111 1 1 77711/// — 777^n

1 .u u.ou ~U.ZZ
6261.10 Ti I 11532 - 27499 0.75 0.44 -0.36
6303.75 Ti I 11640 - 27499 0.16 0.096 -1.02
6312.24 Ti I 11777 - 27615 0.14 0.083 -1.08

6318.03 Ti I 11532 - 27355 0.065 0.039 -1.41

o J JO. 1 u ill I 1 D4U 77/1 1 8Z /4 1 O u.u/y (\ f\A 8 1 1^—l.iZ

6366.35 Ti I 11777 - 27480 0.094 0.057 -1.24
6419.10 Ti I 17540 - 33114 0.13 0.082 -1.08
6497.69 Ti I 11640 - 27026 0.039 0.025 -1.61

6508.14 Ti I 11532 - 26893 0.042 0.027 -1.57
Oj4o.Zo i 1 I

1 1 ^17 7ABOIZooUj nilU. 1

1

A A'? AU.U /4 1 11— 1.13

6554.23 Ti I 11640 - 26893 0.14 0.091 -1.04
6556.07 Ti I 11777 - 27026 0.17 0.11

"
-0.96

6575,18 Ti I 20796 - 36000 0.49 0.32 -0.50

6599.11 Ti I 7255 - 22405 0.027 0.017 -1.76

OOOO. J J 111 1 1 nnn11/// 7 A77'JZD 1 1

J
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3624.20 Tm I 0 77S84z, / OH- 0.11 0.021 -1.68

3638.41 Tm I 0 11All 0.47 0.093 -1.03

3646.70 Tm I 0 71At A 0.22 0.043 -1.36

3717.92 Tm I 0 — 26889 8.3 1.7 0.23

3744.07 Tm 1 0 — 26701 5.1 1.1 0.03

3751.81 Tm I 0 ZDDt-D 1.7 0.35 -0.45

3781.15 Tm I 0 0.080 0.017 -1.77

3807.72 Tm I 0 0.55 0.12 -0.93

3826.38 Tm I 0 — 26127 0.25 0.056 -1.25

3883.13 Tm I 0 — 25745 4.8 1.1 0.04

3887.35 Tm I 0 75717 3.8 0.87 -0.06

3896.62 Tm I 0 75656 0.30 0.069 -1.16

3916.48 Tm I 8771 34797 28. 6.5 0.81

3949.28 Tm I 8771 — 34085 11. 2.7 0.42

4044.47 Tm I 0 — 24718 0.21 0.052 -1.29

4094.19 Tm I 0 7441 8 5.2 1.3 0.12

4105.84 Tm I 0 74'<4QZH-JH-' 4.8 1.2 0.08

4138.34 Tm I 0 741 57Zt 1 J / 0.52 0.13 -0.87

4158.60 Tm I 8771 — 32811 0.68 0.18 -0.75

4187.62 Tm I 0 — 23873 4.0 . 1.0 0.02

4203.73 Tm I 0 7^787Z J / OZ 2.6 0.70 -0.16

4222.67 Tm I 8771 '^744^1 1.9 0.52 -0.28

4271.71 Tm I 8771 ^7 1 74jZ 1 /

1

1.3 0.36
-

-0.45

4359.93 Tm I 0 — 22930 0.98 0.28 -0.55

4386.43 Tm I 0 — 22791 0.47 0.14 -0.86

4394.42 Tm I 0 77750ZZ / J\J 0.070 0.020 -1.69

4396.49 Tm I 8771 ^1510 0.55 0.16 -0.79

4599.02 Tm I 0 717^8z 1 / J o 0.074 0.023 -1.63

4643.12 Tm I 8771 "^0^07jUjUZ 0.29 0.094 -1.03

4724.26 Tm I 0 21161 0.026 0.0086 -2.06

4733.34 Tm I 0 mil 0.16 0.054 -1.27

5060.90 Tm I 0 19754 0.025 0.0098 -2.01
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Wavelength Spectrum Energy Levels

A K

5113.99 Tm I 0 1 nc /I n— 19549
5185.25 Tin I 8771 - 28051
5307.12 Tm I 0 - 18837
5631.40 Tm I 0 - 17753
5658.30 Tm I 8771 - 26440

5675.85 Tm I U 1 1 £i 1 A— 1 /ol4
5760.21 Tm I 8771 - 26127
5764.30 Tm I 0 - 17343
5895.65 Tm I 0 - 16957
5899.48 Tm I 8771 - 25717

5971.28 Tm I 0 - 16742
7060.99 Tm I 8771 - 22930

•gA gf Log gf

108/sec

0.015 0.0061 -2.22

0.074 0.030 -1.53

0.090 0.038 -1.42

0.030 0.014 -1.85

0.085 0.041 -1.39

0.055 0.027 -1.57

0.064 0.032 -1.50

0.019 0.0095 -2.02

0.022 0.01

1

-1.94

0.036 0.019 -1.72

0.011 0.0061 -2.21

0.0055 0.0041 -2.38

459



Wavelength Spectrum Energy Levels

A K

2367.1

1

Tm II 237 42470
2480.13 Tm II 237 - 40545
2505.89 Tm II 0 — 39894
2509.08 Tm II 0 39843
2524.09 Tm II 237 — 39843

2527.42 Tm II 0 39554
2542.66 Tm II 237 - 39554
2565.98 Tm II 237 — 39197
2606.01 Tm II 0 — 38361
2607.05 Tm II 237 — 38583

2622 21 Tm II 237 38361
2624.34 Tm II 0 - 38094
2640.77 Tm II, 237 — 38094
2650.27 Tm II 237 — 37958
2658.48 Tm II 237 — 37841

2684 08 Tm II 237 37483
2708.19 Tm II 237 - 37151.

2711.51 Tm II 0 — 36869
2729.04 Tm II 237 — 36869
2735.33 Tm II 0 — 36548

2753.18 Tm II 237 36548
2756.69 Tm II 8770 - 45034
2766.81 Tm II 0 — 36132
2771.04 Tm II 8957 — 45034
2773.80 Tm II 0 36041

2779.55 Tm II 0 35966
2785.07 Tm II 237 - 36132
2792.15 Tm II 237 — 36041
2796.09 Tm II 0 — 35754
2797.98 Tm II 237 — 35966

2808 42 Tm II 237 35834
2814.74 Tm II 237 35754
2833.82 Tm II 8770 — 44047
2844.66 Tm II 237 — 35380
2848.98 Tm II 8957 — 44047

2853.25 Tm II 237 35274
2860.55 Tm II 237 - 35185
2863.35 Tm II 0 — 34914
2886.46 Tm II 237 34871
2889.64 Tm II 8770 — 43366

2905.41 Tm II 8957 43366
2913.96 Tm II 0 - 34308
2925.92 Tm II 237 — 34404
2969.50 Tm II 0 — 33666
2978.42 Tm II 0 — 33565

2983.13 Tm II 8957 42470
2985.08 Tm II 0 33490
2990.54 Tm II 237 33666
2993.26 Tm II 0 33399
2993.90 Tm II 0 33392

gA gf Log gf

IQS/sec

U.DO ft ft^7 —1 74
ft Af\ —ftU.J J

U. 1 J ft ftl 4
1 .o J

6.9 0.65 -0.19

0.99 0.094 -1.03

XJ.J J ft ftS7 —1 78

U.DW ft ftS8U.UJ O —1 74

\j.z.y ft ft7Q —1 S41 .JH
0.81 0.082 -1.09

3.2 0.33 -0.48

0 77u.z. /
ft ft78u.uzo 1 .J J
ft 74 —ft f\\U.O 1

ft ft71U.U / J — 1 1

4

1.1*+

0.49 0.051 -1.29

0.56 0.060 -1.23

ft 77 ft ft7Q —1 S41 . JH-

ft ftSft ft ftftS'^U.UUJ J —7 7A
ft 7 ^ ft ft7 8U.UZ.O 1 . J D

0.35 0.039 -1.41

0.11 0.012 -1.93

ft 7^ ft ft77 —1 S81 . J o

J.J ft 4ft —0 4ftU.HU
ft 1 ft ftl SU.U 1 J —1 87

2.6 0.30 -0.53

0.17 0.019 -1.71

ft ^ 1U.J 1 ft ftSQU.UJ y —1 711 .z J

ft M ft ftSftU.UoU —1 1 ft1 . 1 u
ft 'XdU. Jt ft ft^QU.UJ y —1 411 .H-

1

0.17 0.020 -1.69

0.11 0.013 -1.89

ft 1ft ft fti^iU.UjO —1 A'\

ft ft^7 ft ftft*;7u.uuoz —7 71Z.Z 1

1 .J ft 1 ^U. 1

J

—ft 87u. OZ
0.51 0.061 -1.21

0.55 0.067 -1.18

ft C\Afy ft ftft^f.U.UUJ D —7 7^
ft 1 1U. 1 1

ft ft! 1U.U 1 J —1 8Q
ft 1 4 ft ftl 7U.U 1 /

—1 771 . / /

0.19 0.024 -1.61

1.5 0.19 -0.72

1 <
1 .J ft 1 QU. 1 —ft 7 1U. / 1

ft 1 ^;U. lO ft ft7ftU.U/.U —1 7ft1 . / u
ft ftS^. ft ftl 1U.U 1 1

—1 951 . -7 J

0.12 0.016 -1.79

0.15 0.020 -1.70

ft 8^ ft 1

1

U. 1 1 —ft Q4u. y-r

ft ft^8U.UOo ft ftftQI —7 ft4

ft ^7U.O /
ft ftSQU.Uo" — 1 ftS1 .UJ

ft 1 QU. 1 7 ft ft7^^U.UZD —1 SQ

0.11 0.015 -1.81
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Wavelength Spectrum Energy Levels

A K
gA gf Log gf

108/sec

2999.60 Tm II 237 33565
3006 36 Tm II 237 33490
3014.65 Tm II 237 33399
3015 30 Tm II 237 33392
3042 35 Tm II 237 33097

3046.76 Tm II 237 33049
3098 60 Tm II 237 32500
3131.26 Tm II 0 31927
3133.89 Tm II 0 31900
3146.16 Tm II 8770 40545

3149.15 Tm II 0 31745
3150.07 Tm II 8770 40506
3157.35 Tm II 237 _ 31900
3164.87 Tm II 8957 40545
3168.82 Tm II 8957 40506

3172.83 Tm II 237 31745
3177.46 Tm II 8770 40232
3195.33 Tm II 8770 _ 40056
3196.54 Tm II 8957 40232
3210.83 Tm II 0 31 136

1>1\1.Q)1 Tm II 8770 39894
3214.63 Tm II 8957 40056
3231.51 Tm II 8957 39894
3235.45 Tm II 237 31 136
3236.81 Tm II 8957 39843

3241.53 Tm II 0 30841
3245.86 Tm II 237 31037
3247.46 Tm II 8770 39554
3258.05 Tm II 0 30684
3266.63 Tm II 237 30841

Tm II 8957 39554
3276.81 Tm II 0 30509
3283.40 Tm II 237 _ 30684
3285.61 Tm II 8770 39197
3291.00 Tm II 0 30377

3302.45 Tm II 237 30509
3306 01 Tm II 8957 39197
3306 91 Tm II 8770 39001
3316 88 Tm II 237 30377
3327 58 Tm II 8957 39001

Tm n 111 29967
3374.51 Tm II 8957 38583
3397.50 Tm II 0
3399.95 Tm II 8957 38361
3425.08 Tm II Til _ 29425

3425.63 Tm II 0 29183
3431.20 Tm II 8957 38094
3438.81 Tm II 8770 37841
3441.50 Tm II 237 29286
3447.26 Tm II 8957 37958

0.13 0.018 -1.76

0.059 0.0080 -2.10

0.42 0.057 -1.24

1.4 0.20 -0.71

0.23 0.032 -1.49

0.28 0.039 -1.41

0.53 0.077 -1.11

4.6 0.68 -0.17

1.4 0.21 -0.67

1.7 0.25 -0.61

0.044 0.0065 -2.18

0.52 0.077 • -1.11

0.92 0.14 -0.86

0.53 0.079 -1.10
0.52 0.079 -1.10

1.4 0.21 -0.68

0.83 0.13 -0.90

1.5 0.22 -0.65

0.84 0.13 -0.89

0.16 0.025 -1.60

1.9 0.30 -0.53

0.80 0.12 -0.91

1.4 0.22 -0.66
0.24 0.038 -1.43

7.0 ' 1.1 0.04

1.1 0.17 -0.76

0.064 0.010 -2.00

2.3 0.37 -0.43

0.87 0.14 -0.86
0.76 0.12 -0.92

6.5 1.0 0.02
0.46 0.074 -1.13

0.53 0.086 -1.06

5.9 0.95 -0.02

0.98 0.16 -0.80

0.88 0.14 -0.84

1.1 0.18 -0.75

1.0 0.17 -0.78

0.17 0.028 -1.55

0.41 0.068 -1.17

1.5 0.26 -0.58

2.1 0.36 -0.44

0.56 0.097 -1.01

1.8 0.30 -0.52

2.1 0.37 -0.43

0.30 0.052 -1.28

1.6 0.29 -0.54

0.50 0.088 -1.05

1.6 . 0.28 -0.55

0.63 0.11 -0.95
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Wavelength Spectrum Energy Levels

A K

3453.67 Tm II 237 29183
3461.16 Tm II 8957 — 37841
3462.20 Tm II 0 28875
3451.75 Tm II 8770 37483
3522.43 Tm II 8770 37151

3536.58 Tm II 0 _ 28268
3557.80 Tm II 8770 - 36869
3566.47 Tm II 237 28268
3608.77 Tm II 0 27702
3623.42 Tm II 8957 36548

3639.89 Tm II 237 _ 27702
3653.61 Tm II 8770 - 36132
3665.81 Tm II 8770 36041
3668.09 Tm 11 0 27254
3678.86 Tm II 8957 36132

3700.26 Tm II 237 _ 27254
3701.36 Tm II 0 - 27009
3704.85 Tm II 8770 35754
3719.71 Tm II 8957 35834
3730.8

1

Tm II 8957 35754

3734.12 Tm II 237 _ 27009
3756.86 Tm II 8770 - 35380
3761.33 Tm II 0 26579
3761.91 Tm II 0 26575
3783.56 Tm II 8957 35380

3795.17 Tm II 237 _ 26579
3795.76 Tm II 237 - 26575

Tm II 8957
3810.72 Tm II 8770 O C C\f\ A35004
3838.20 Tm II 8957 O C f\f\ A35004

3848.02 Tm II 0 25980
3857.84 Tm II 8957 - 34871
3883.44 Tm II 237 25980
3890.53 Tm II 0 25696
3900.79 Tm II 8770 34398

3928.66 Tm II 8957 _ 34404
3929.58 Tm II 8957 - 34398
TOCO \ f\3958. 10 Tm II (J 25258
3995.59 Tm II 237 25258
A(\c\c\ (\4090.30 Tm II oyj / 3 J jy9

4091.49 Tm II 8957 33392
4199.92 Tm II 0 - 23803
42 12.79 Tm II 8770 32500

Tm II 237 23803
4246.40 Tm II 8957 32500

4351.18 Tm II 8770 3 1745
4481.27 Tm II 0 22309
4489.71 Tm II 8770 31037
4529.38 Tm II 237 22309
4561.86 Tm II 8770 30684

gA gf Log gf

108/sec

1.5
A T70.27

A e y-0.56
0.50 A AAA0.090 1 A ^—1.05
2.5

f\ A A0.44 -0.35
1.1 0.20 -0.69
0.52 0.096 -1.02

U.Zl A A /I A0.040 1 /i A—1.40
1.2 0.23 -0.64
0.32 A A^ i0.061 —1.21

0.46 0.090 -1.05
0.070 0.014 -1.86

0.0070 A AA t A0.0014 -2.86
1.3 0.25 -0.60
1.0

A 1

0.21
A y o-0.68

0.19 0.037 -1.43

0.96 0.19 -0.71

0.83
A 1 ^7
0.17 A-0.77

0.62
AIT
0.13

A O A—0.89
0.64

A 1
0.13

A O O—0.88
0.14 0.029 -1.53

0.23 0.048 -1.32

0.39
A AO0.082 —1.09

0.54 All
0. 1

1

—0.94
A O '7
0.87 A 1 A

0. 19
A T7—0.73

0.70 0.15 -0.83

0.46 0.099 -1.00

A A C ^0.056 A A 1 10.012 1 A 1—1.91

1.1 0.23 —0.64

0.41
A A O A0.089 1 AC-1.05

0.61 0.13 -0.88
2.1 0.47 -0.33

1.1 0.25
A y A—0.60

A 1 A
0.19 0.041

1 o o—1.38
A ^ A0.20 A A y< C

0.045 —1.35

0.045 0.010 -1.99

0.82 0.19 -0.73

A 1 C
0.15

A A'^ C
0.035

1 A y—1.46
A ^7A0.70 A 1

0. 16
ATA—0.79

A 1 yl

0. 14
A AO T0.033 1 A C\

0.041 0.0098 -2.01

0.078 0.020 -1.71

A A ^7 O0.078 A AT A0.020 1 '7 1—1.71
A AT A0.034 A AAAA0.0090 AC—2.05
A A /I ^0.042 A A 1 10.01

1

—1.96

0.20 0.053 -1.27

0.042 0.011 -1.95

A A/' 1

0.061
A A 1 T0.017 —1.76

A A*^ C0.025 A AA*? C0.0075 —2. 12
/\ /\ A A
0.044 0.013

1 O O—1.88

0.0082 0.0025 —2.60

0.020 0.0063 -2.20
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 108/sec

4601.29 Tm ii 8957 - 30684 0.017 0.0054 -2.27

4626.56 Tmii 0 - 21608 0.0037 0.0012 -2.93

4677.86 Tmii 237 - 21608 0.0016 0.00053 -3.28
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Wavelength Spectrum Energy Levels

A K

3027.66 U I 620 - 33640
3048.64 U I 620 33412
31 14 54 U I 0 32098
3263 12 U I 0 30637\J\j ^ 1

3345 89 U 1 620 30499

3368.98 U I 620 — 30294
3418.39 U I 620 — 29866
3431 14 n I 4276 3341 2

3435.49 U I 620 29720
3462.21 IJ I 0 28875

3466.30 U I 3801 - 32642
3489.37 U I 0 28650
3493.99 U I 620 29233
3500 07 U I 0 28563
3507 05 U I 620 29126

3507.34 U I 0 - 28504
3511.44 U I 0 28470
35 14.61 U I 0
3534 33 U I 0 28286
3538 23 IJ I 620 28875

3542.57 U I 4276 - 32496
3549.20 U I 3801 — 31968
3555 32 11 T 0 281 19

3557 84 U I 0 28099
3563 66 U I 0 28053

3565.05 U I 4276 — 32318
3566.60 U I 620 28650
3574.76 U I 0 27966
3577.92 U I 0 27941
3580.25 U I 620 28543

3584.88 U I 0 - 27887
3587.78 U I 4453 32318
3589.66 U I 620 28470
3591.74 U I 620 28454
3593 20 U I 4276 32098

U I 620 — 28444
3602.48 U I 3801 — 31552
3603 36^ \j\J^ • ^ \J IJ I 0 27744
3603 74 IJ I 4276 3201 7

36 11 40 I J I 0 27682

3616.33 U I 3801 - 31445
3920.08 U I 0 27616
3635 30 IJ I 3801^ \J\J K 31 301

3638 20 IJ I 3801 3 1 279
3644 24 IJ I 620 28053

3653 21 IJ I 3801 3 1 166
3654.89 U I 3868 31221
3659.16 U I 620 27941
3677.39 U I 3801 30986
3679.38 U I 620 27791

gf Log gf
1 nS loanlu /sec

3.6 0.49 -0.31

4.0 0.56 -0.25

1.7 0.24 -0.62

0.83 0.13 -0.88
0.98 0. 16 -0.79

0.46 0.079 -1.10
0.42 0.073 -1.14
2.3 0.40 -0.40
3.2 0.57 -0.24
1.4 0.25 -0.60

8.0 1.4 0.16

6.5 1.2 0.08

1.7 0.30 -0.52

2.6 0.47 -0.33

1.2 0.21 -0.67

3.1 0.57 -0.24
0.96 0.18 -0.75

6.2 1.2 0.06

1.2 0.22 -0.65

0.54 0. 10
t\ c\c\-0.99

3.9 0.74 -0.13

3.4 0.64 -€.19
2.5 0.47 -0.33

1.4 0.27 -0.57

1.4 0.27 -0.58

1.7 0.33 -0.48

9.8 1.9 0.27

1.1 0.21 -0.67

1.3 0.24 -0.61

0.80 0. 15 -0.81

11. 2.1 0.32

1.5 0.28 -0.55

0.99 0.19 -0.72

1.6 0.30 -0.52

1.1 0.53 -0.27

0.49 0.095 -1.02

1.4 0.28 -0.56

0.48 0.094 -1.03

1.3 0.26 -0.58

0.24
f\ f\ A'n
0.047 -1.33

3.0 0.59 -0.23

1.1 0.25 -0.60

1.3 0.26 -0.58

11. 2.1 0.32

2.1 0.43 -0.37

1.7 0.34 -0.46

1.7 0.35 -0.46

4.8 0.96 -0.02

3.1 0.62 -0.20

1.2 0.24 -0.63
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Wavelength Spectrum Energy Levels

A K 108/sec

gf Log gf

Joo J. /

0

T T TU I o/u 777/1/1 n Q

1

n 1

8

u. 1

0

—f> 7"?

3702.62 U I 4276 — 31276 3.8 0.78 -0.11

3703.27 U I 620 - 27616 1.4 0.28 -0.55

3707.95 U I 7104 — 34065 3.9 0.81 -0.09

3713.56 U I 0 - 26921 1.7 0.35 -0.45

J / iy.z.y 1 1 Iu 1
7740Q n A7u.oz n 1 xU. 1 J —n so

3731.45 U I 0 — 26792 0.45 0.093 -1.03

3732.26 U I 3801 — 30587 3.2 ^ 0.66 -0.18

3751.18 U I 3801 — 30451 7.9 1.7 0.22

3758.36 U I 4276 — 30876 7.3 1.6 0.19

3 /Oj.Z /
T T TU I /UUO 1 "X <7 1

1 u. 7 7z.z U.J J

3765.35 U I 0 — 26550 1.2 0.26 -0.59

3766.89 U I 4453 — 30993 6.7 1.4 0.16

3773.44 U I 3801 — 30294 6.9 1.5 0.17

3781.75 U I 3868 — 30304 1.6 0.34 -0.47

ioU 1 . 1 J T T TU I
/;7n 7AQ7 1 1 7

1 .z n 7Au.zo ^J.JO
3808.93 U I 6249 — 32496 9.1 2.0 0.30
3812.00 U I 0 - 26226 7.8 1.7 0.23

3819.25 U I 4276 — 30451 1.6 0.36 -0.44

3821.95 U I 3801 — 29958 2.9 0.63 -0.20

'^87Q 7Q U J Q 7^1 04ZD 1 W4 n ziQ n 1

1

u. 1

1

—f> Q7u. y 1

3839.62 U I 3801 — 29838 14. 3.1 0.49

3846.55 U I 3801 — 29791 2.8 0.61 -0.21

3851.72 U I 5991 — 31946 2.5 0.56 -0.25

3854.22 U I 0 — 25938 2.4 0.53 -0.28

JOO / . 1 /
IT TU 1 JOOO 7Q77n 7 7z. / u.o 1

—C\ 7 1U.Z 1

3871.04 U I 0 — 25826 5.5 1.2 0.10

3876.13 U I 0 — 25792 0.90 0.20 -0.69
3879.53 U I 4453 — 30222 3.1 0.71 -0.15
3894.12 U I 0 — 25672 1.7 0.40 -0.40

1Q 1 7 7 < T T TU I
8 1 1 Q0 J I y 0.3 1 QV.y u.zo

3926.22 U I 0 — 25463 1.1 0.26 -0.59
3926.73 U I 5762 — 5.6 1.3 0.11

3943.82 U I 0 - 25349 4.0 0.94 -0.03

3948.45 U I 0 - 25319 0.98 0.23 -0.64

U 1 OZ47 1. 1 /IJ 1 4D" 0.0 1 .0 u. 1

7

3980.80 U I 5762 — 30876 1.9 0.46 -0.34
3997.09 U I 7008 - 32017 2.7 0.64 -0.19
3999.18 U I 3801 - 28799 1.1 0.26 -0.58

4005.21 U I 4453 — 29414 4.6 1.1 0.04

A{\'XA <n'fU J'+.JU II IU I
7Q711 7 7z.z A </!U. J4 A 77^J.Z /

4042.76 U I 620 — 25349 3.5 0.85 -0.07

4047.62 U I 620 — 25319 1.4 0.34 -0.47
4091.64 U I 0 — 24433 0.29 0.072 -1.14
4101.91 U I 8119 — 32491 5.3 1.3 0.12

4108.36 U I 0 24334 0.18 0.044 -1.35

4133.50 U I 0 24186 0.51 0.13 -0.89
4141.86 U I 620 24757 0.20 0.051 -1.29

4153.97 U I 0 24067 2.1 0.55 -0.26
4156.66 U I 620 24671 1.1 0.28 -0.55
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Wavelength Spectrum Energy Levels gA gf Loggf
AI\ JV lO^/sec

4160.95 U I 0 - 24026 0.16 0.042 -1.37
4162.43 U I 3801 - 27818 1.7 0.44 -0.35
4169.06 U I 8119 - 32098 3.8 1.00 -0.00
4186.96 U I 4276 - 28153 1.5 0.39 -0.41
4191.94 U I 0 - 23849 0.12 0.033 -1.48

4198.22 U I 620 - 24433 0.37 0.098 -1.01
4222.36 U I 3801 - 27478 2.3 0.61 -0.22
4231.67 U I 7646 - 31270 4.1 1.1 0.04
4246.26 U I 0 - 23544 0.55 0.15 -0.83
4266.32 U I 0 - 23433 0.1

1

0.031 -1.51

4288 84 U I 6249 - 29559 2.4 0.66 -0.18
43 13.13 U I 3801 - 26979 0.86 0.24 -0.62
4335.73 U I 0 - 23058 0.23 0.066 -1.18
4355.75 U I 620 - 23572 0.96 0.27 -0.56
4362.05 U I 0 - 22919 0.80 0.23 -0.64

4371.76 U I 8119 - 30986 1.7 0.49 -0.31

4372.76 U I 0 - 22862 0.12 0.035 -1.45
4383.27 U I 3801 - 26608 0.28 0.082 -1.09

4393.60 U I 0 - 22754 0.58 0.17 -0.78

4426.94 U I 0 - 22583 0.12 0.034 -1.47

4440.74 U I 3801 - 26313 0.20 0.059 -1.23
4469 32 0 - 22368 0.088 0.026 -1.58

4516.73 U I 620 - rii5A 0.12 0.038 -1.42
4551.98 U I 620 - 22583 0.083 0.026 -1.59
4576 64 U I 620 - 22464 0.092 0.029 -1.54

4620.23 U I 6249 - 27887 2.4 0.76 -0.12

4631 62 U I 0 - 21585 0.31 0.100 -1.00

4663.75 U I 620 - 22056 0.084 0.027 -1.56

4715.68 U I 4453 - 25653 0.20 0.068 -1.17

4743.53 U I 6249 - 27324 0.28 0.095 -1.02

4756 80 U I 620 - 21637 0.23 0.077 -1.11

4768 66 U I 620 - 21585 0.056 0.019 -1.72

4790.06 U I 3801 - 24671 0.16 0.054 -1.27

4810.90 U I 3801 - 24581 0.13 0.046 -1.34

4842.48 U I 620 - 21265 0.070 0.024 -1.61

4868 86 IJ I 3801 - 24334 0.12 0.044 -1.35

4885 1 5 IJ I 0 - 20464 0.049 0.018 -1.76

4910.35 U I 6249 - 26608 0.32 0.12 -0.94

U I 4276 - 24560 0.16 0.057 -1.24
4933 06 TI I 3801 - 24067 0.078 0.029 -1.54

4955 78 TI I 7646 — 27818 0.40 0.15 -0.84

4967 33 11 I 3801 - 23927 0.13 0.049 -1.31

5011.42 U I 620 - 20569 0.030 0.01

1

-1.95

5027.38 U I 0 - 19885 0.18 0.070 -1.16

5063 77^ \J\J ^ 'II I J I 3801 — 23544 0.10 0.040 -1.40

5088 29 U I 0 - 19648 0.021 0.0081 -2.09

5164 14 IJ I 8119 - 27478 0.54 0.21 -0.67

5272 00^ 1 ^ m \J\J IJ I 7646 - 26608 0.12 0.050 -1.30

5280.38 U I 0 - 18933 0.059 0.025 -1.61

5308.54 U I 3801 - 22633 0.098 0.042 -1.38
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Wavelength Spec
A

trum Energy Levels gA gf

K '

108/sec

Log gf

j3 1 J.Z /
T T ¥U I 1 040 Zo4j4

5329.26 U I 0 — 18759
5382.94 U I 620 — 19192
5385.54 U I 7646 — 26209
5410.24 U I 4276 — 22754

j4J7.Z / U 1 o/u 1 oyj J

5496.43 U I 4276 — 22464
5500.69 U I 11545 — 29720
5511.49 U I 620 — 18759
5531.26 U I 8119 — 26192

J jo4. 1 /
T T Tu I

1 on 1 L \ 1 DO
5573.07 U I 10347 — 28286
5573.59 U I 6249 — 24186
5610.89 U I 6249 — 24067
5616.58 U I 8119 — 25918

^ rv noJOZO. /o T T TU I 6ZU 1 o4U6
5621.51 U I 3801 — 21585
5634.38 U I 7646 — 25389
5658.26 U I 5762 — 23430
5669.42 U I 620 — 18254

JOoU. J /
IT TU 1 DZ47 Z J 847

5685.19 U I 4453 — 22038
5716.87 U I 4453 - 21941
5736.38 U I 7006 — 24433
5737.27 U I 5762 - 23187

J / JO. 14 T T T'U I Q 1 / jdz
5758.35 U I 4276 — 21637
5763.63 U I 7326 — 24671
5767.43 U I 5991 — 23325
5771.05 U I 6249 — 23572

T T TU I
/^T /I Q6Z4y O 1 C /I /IZ3j44

5802.11 U I 8119 25349
5813.83 •U I 5991 — 23187
5814.41 U I 3868 — 21062
5819.01 U I 7006 — 24186

JOjo.Uo T T TU I I U34 /
T -7/1 -70z/4/0

5898.78 U I 6249 — 23197
5915.40 U I 0 — 16900
5925.47 U I 7646 — 24517
5929.33 U I 3801 — 20662

CQ-J ICCJ7J J.OJ T T TU I oZU 1 7/1 AO
1 /4do

5942.77 U I 5762 — 22584
5948.57 U I 7646 — 24452
5956.86 U I 5991 — 22774
5971.50 U I 620 — 17362

5976.32 U I 3801 20529
5986.10 U I 3868 20569
5997.31 U I 6249 22919
5997.96 U I 4276 20943
5999.41 U I 3801 20464

nilu. 1

J

U.UJO 1 .Z J

0.033 0.014 -1.85

0.011 0.0047 -2.33

0.078 0.034 -1.47

0.036 0.016 -1.81

u.u 1

0

VJ.UU / J —7 1 Az..m
0.083 0.038 -1.42

0.30 0.14 -0.86

0.039 0.018 -1.75

0.11 0.051 -1.29

U. 14 U.U04 1 1 Q
1 . 1 7

0.17 0.081 -1.09

0.046 0.021 -1.67

0.22 0.11 -0.98

0.090 0.043 -1.37

(J.U4j U.UZ 1
1 /;7

0.055 0.026 -1.58

0.16 0.077 -1.11

0.060 0.029 -1.54
0.022 0.011 -1.98

U.Uj 1 U.UZ J 1.01

0.031 0.015 -1.83

0.045 0.022 -1.66
0.10 0.050 -1.30

0.071 0.035 -1.46

U.U14 u.uu /u —7 T ^—Z. 1 0

0.023 0.011 -1.94

0.054 0.027 -1.57

0.037 0.019 -1.73

0.040 0.020 -1.70

U.Z4 r\ 1 7U. 1

Z

n Q7—u.yz
0.23 0.12- -0.93

0.036 0.018 -1.74

0.016 0.0080 -2.10

0.038 0.019 -1.71

n /I cU.4o n 7 ^U.Z J —A fit

0.066 0.034 -1.46
0.12 0.065 -1.19

0.11 0.056 -1.25

0.032 0.017 -1.77

u.u 1 \) U.UUJ J —7 7^^Z.ZO

0.028 0.015 -1.83

0.063 0.033 -1.48

0.059 0.031 -1.50

0.036 0.019 -1.71

n 1

A

U. lo n no/i 1 n7
1 .U /

0.044 0.024 -1.62

0.14 0.074 -1.13

0.028 0.015 -1.83

0.034 0.019 -1.73
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Wavelength Spectrum Energy Levels

K

6010.86 U I 10347 26979
6016.73 U I 5762 22378
6017.57 U I 6249 - 22862
6019.19 U I 4453 21062
6039.60 U I 8119 24671

6050.48 U I 3868 20392
6050.67 U I 7326 23849
6056.80 U I 0 - 16506
6057.07 U I 6249 22754
6062.30 U I 4276 20766

6077.29 U I 620 17070
6089.19 U I 3801 20219
6101.77 U I 6249 - 22633
6127.77 U I 8119
6129.72 U I 620 16930

6152.25 U I 10347 26597
6164.50 U I 7326 23544
6171.85 U I 7646 - 23844
6175.38 U I 4276 20464
6215.37 U I 3801 19885

6234.30 U I 4276 203 12

6246.53 U I 5762 21766
6268.66 U I 8119 - 24067
6293.32 U I 620 16506
6298.53 U I 3868 \'^1A\

6359.28 U I 0 15721
6372.47 U I 3801 19489
6383.59 U I 4453 — 201 14

6389.80 U I 5991 21637
6392.78 U I 0 15638

6395.45 U I 0 15632
6397.18 U I 7006 22633
6411.59 U I 7326 - 22919
6449.17 U I 620
6465.00 U I 7326

'^'^^ C\f\2119Q

6503.62 U I 4276 19648
6518.94 U I 6249 21585
6527.04 U I 5762 — 21079
6542.97 U I 7104 22383
6552.75 U I 7326 22583

6601 46 U I 7646 22790
6603 98 U I 7326 22464
6620.52 U I 620 - 15721
6625.29 U I 5762 — 20852
6656 81 U I 620 15638

6683 38 U I 3801 18759
6691.21 U I 10686 25627
6727.96 U I 5762 20621
6754.93 U I 8119 22919
6782.85 U I 4453 19192

gf Loggf
108/sec

0.20 0.11 -0.98

0.027 0.014 -1.84

0.061 0.033 -1.48

0.029 0.016 -1.81

0.10 0.056 -1.25

0.014 0.0075 -2.13

0.036 0.020 -1.70

0.0076 0.0042 -2.38

0.046 0.026 -1.59

0.030 0.017 -1.78

0.054 0.030 -1.53

0.023 0.013 -1.90

0.052 0.029 -1.54
0.075 0.042 -1.37

0.016 0.0091 -2.04

0.080 0.045 -1.34

0.030 0.017 -1.77

0.16 0.092 -1.04
0.053 0.030 -1.52
0.021 0.012 -1.91

0.024 0.014 -1.85

0.036 0.021 -1.67

0.060 0.035 -1.45

0.010 0.0060 -2.22

0.024 0.014 -1.85

0.010 0.0061 -2.21

0.069 0.042 -1.37

0.012 0.0071 -2.15

0.051 0.031 . -1.51

0.0098 0.0060 -2.22

0.031 0.019 -1.72

0.054 0.033 -1.48

0.029 0.018 -1.74

0.049 0.031 -1.51

0.1

1

0.067 -1.17

0.021 0.013 -1.88

0.036 0.023 -1.64
0.0089 0.0057 -2.24

0.026 0.017 -1.78

0.010 0.0066 -2.18

0.015 0.0095 -2.02

0.030 0.020 -1.71

0.01

1

0.0069 -2.16

0.021 0.014 -1.86

0.0033 0.0022 -2.66

0.021 0.014 -1.84

0.033 0.022 -1.66

0.0081 0.0055 -2.26

0.023 0.016 -1.80

0.0054 0.0038 -2.43
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Wavelength Spectrum Energy Levels

A K

6790.30 U I 7646 - 22368
6812.98 U I 4453 19127
6818.29 U I 3868 18531
6820.76 U I 4276 — 18933
6826.93 U I 0 — 14644

6832.71 U I 7006 — 21637
6846.25 U I 6249 zOo52
6887.74 U I 8119 22633
6902.55 U I 4276 — 18759
6915.3

1

U I 5762 — 20219

6917.05 U I 3801 - 18254
7015.72 U I 8119 22368
7033.84 U I 10347 24560
7074.81 U I 4276 — 18406
7101.63 U I 4453 — 18531

7128.91 U I 620 - 14644
7130.09 U I 5762 19783
7147.89 U I 10347 I 24334
7164.87 U I 4453 — 18406
7172.10 U I 7326 — 21265

7205.45 U I 10686 — 24560
U I 6249 ZOI 14

7371.95 U I 5991 19552
7396.99 U I 4453 — 17969
7425.50 U I 0 — 13463

7533.91 U I 3801 — 17070
7590.54 U I 5762
7595.07 U I 10686 23849
7609.16 U I 7326 — 20464
7619.35 U I 7646 — 20766

7631.71 U I 3801 - 16900
7634.73 U I 7326 20420
7639.54 U I 4276 17362
7748.19 U I 11545 — 24448
7754.19 U I 7326 — 20219

1159.^1 U I 7646 - 20529
7761.86 U I 7006 19885
7784.13 U I 620 I 13463
7816.32 U I 13128 — 25918
7868.75 U I 3801 — 16506

7881.94 U I 6249 - 18933
^ C\f\f\ A

7900.43 U I 4276 16930
7904.29 U I 8119 20766
7908.00 U I 7006 — 19648
7918.80 U I 4276 — 16900

7959.96 U I 7326 — 19885
7970.46 U I 8119 20662
7975.09 U I 5991 18527
7991.30 U I 6249 18759
7998.60 U I 13128 25627

gf Log gf

108/sec

0.067 0.046 1 A—1.34
0.0027 A AA 1 A0.0019 —2. 15
A A 1 10.01 1 0.0079 1 A—2. 10
0.044 0.031 -1.51

0.036 0.025 -1.60

A A 1 ^0.U16 A A 1 10.01 1
1 C\ A—1.94

A A^^O.UZZ A A 1 C0.015 1 O 1—1.81

U.044 A A'3 10.03 1
1 CI—1.51

0.012 0.0087 -2.06
0.022 0.016 -1.80

U.Uz /
A A 1 Au.ui y —1.72

0.041 A Al 10.03 1 —1.52
0. 16 A 1 O

0. 1 z —o.yz
0.057 0.043 -1.37

0.071 0.054 -1.27

u.ui y A A 1 /I0.014 1 OA-1.84

0.017 A A 1 10.013 1 on—1.89
A 10.2

1

A 10.16 ATA-0.79
0.023 0.018 -1.75

0.026 0.020 -1.70

A A/I0.066 A A C 10.05

1

—i.2y
A ATA0.030 A A'> T0.023 1 ^ '3

—1.63
A A 10.016 A A 1 10.01

3

1 o o—1.88

0.032 0.026 -1.59

0.0073 0.0060 -2.22

A AO "7

0.083 A c\n 10.071 1 1 C—1.15
A A 1 /I0.014 A A 1 O0.012 1 A 1—1.91
A AC?0.057 A A /I n0.049 1 '3 1—1.31

0.044 0.038 -1.42

0.083 0.073 -1.14

A A'^A0.020 A A 1 ^7
0.017 —1 .76

0.035 A A'5 A0.030 1 CO—1.52
A AO O0.028 A AO A0.024 1 ^1—1 .61

0.11 0.099 -1.01

0.033 0.030 -1.52

A AT a0.036 A AT T0.033 1 AO-1.48
A f\ Al0.047 A A /I '3

0.043 —1.37
A AA A0.0046 A AA A0.0042 O '3 O—2.38

0.17 0.15 -0.81

0.021 0.020 -1.71

0.16 A 1 4'

0. 15
A OO—0.8z

A A 1 T0.017 A A/1
O.OU 6 1 O 1—1.81

A A'3 C0.035 A A'3 OO.Ojz 1 ACi

0.025 0.024 -1.63

0.016 0.015 -1.81

A A'>TU.U27 A A'^0.U26 —1 .59

0.097 A AA'l0.092 — 1.04
A A'^0.026 A A'^ C0.025 1 ^ A—1.60

0.020 A A 1 A0.01

9

— 1 .72

0.20 0.19 -0.72
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Wavelength Spectrum Energy Levels

A K

8012.96 U I 4453 - 16930
8019.38 U I 7006 19472
8034.79 U I 10347 I 22790
8055.60 U I 8119 — 20529
8137.21 U I 10347 — 22633

8153.71 U I 13128 - 25389
8174.30 U I 4276 16506
8175.85 U 1 0 12228
8230.83 U I 5762 _ 17908
8240.51 U I 5762 — 17894

8262.05 U I 8119 — 20219
8346.74 U I 5991 17969
8381.86 U I 7006 18933
8389.17 U I 5991 — 17908
8441.20 U I 7646 — 19489

8445.35 U I 3801 - 15638
8450.03 U I 3801 15632
8496.09 U I 8119 19885
8540.20 U I 5762 — 17468
8557.34 U I 10686 — 22368

8567.73 U I 4453 - 16122
8570.51 U I

Olio8119 19783
8574.61 U I 6249 I 17908
8607.94 U I 0 11614
8710.77 U I 5991 17468

8753.69 U I 10347 21768

gf Log gf

lu /sec

0.0059 0.0057 -2.25
0.021 0.020 -1.70
0.089 0.086 -1.07
0.033 0.032 -1.49

u.uou U.UoU —
1 .11

0.13 0.13 -0.88
0.026 0.026 -1.59
0.00099 0.00099 -3.00

0.016 0.016 -1.78
(\ (\C\Q 1U.UUo 1 U.UUoz T AO—z.Uo

0.088 0.091 -1.04

0.030 0.031 -1.51

0.062 0.066 -1.18

0.029 0.031 -1.51

U.Uov 1 ^ f.— 1. Id

0.041 0.044 -1.35

0.021 0.022 -1.65

0.033 0.036 -1.45

0.027 0.029 -1.53

U.U6 /
n c\n AU.U/4 1 11

0.010 0.011 -1.94

0.071 0.078 -1.11

0.019 0.021 -1.67

0.0080 0.0089 -2.05

U.U44 U.UjU 1 "J A— 1 .3U

0.15 0.17 -0.78
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Wavelength Spectrum Energy Levels

A K

2556.19 U II 0 — 39109
2675.88 U II 1749 39109

II II 2295 39109
2739.39 U II 289 36783
2815.98 U II 289 35790

2824.37 U II 289 — 35685
2838.62 U II 915 36133
2853 57 II IT 1749 36783
2862.62 U II 4585 39508
2865.68 U II 0 _ 34886

2875.20 U n 915 - 35685
2886.45 U II 289 34924
2889 63 U II 289 34886
2898.71 U II 2295 36783
2902.81 U II 0 34439

2904.51 U II 289 — 34708
2914.25 U II 289 34593
291 8 97 II IT 5260 39508
2923.17 U II 0 34199
2927.38 U II 289 34439

2936.78 U II 1749 — 35790
2941.92 U II 5527 39508
2942 12 II II\J 11 289 z 34268
2942.85 U II 915 34886
2945.89 U II 1749 35685

2948.09 U II 289 — 34199
2954.39 U II 2295 36133
2966 66 U II 1749 35447
2968.40 U II 915 34593
2984.61 U II 2295 35790

2987.80 U II 289 — 33749
3012.45 U II 289 33475
301 6 96 tl ri\J 11 17491 / ^ y 34886
3033.19 U II \1A9 34708
3046.46 U II 289 33104

3055.59 U II 0 — 32717
3063.88 U II 2295 34924
3080 74 II II 1 749 z 34199
3084.24 U II 2195 34708
3095.04 U II 1749 34049

3095.23 U II 2295 — 34593
3098.01 U II 915 33184
31 19 35 U 11\J 11 5260 z 37308
3126.70 U II 2295 34268
3133.42 U II 2295 34199

3139.56 U II 4706 36549
3145.56 U II

' 5527 37308
3151.08 U II 1749 33475
3155.41 U II 1749 33432
3171.37 U II 5260 36783

gA gf Lo£ sf

IQS/sec

2.9 0.29 -0.55

1.5 0.16 -0.79

1.2 0.13 -0.89

1.0 0.11 -0.94

0.55 0.065 -1.18

1.2 0.15 -0.83

0.26 0.032 -1.50

0.84 0.10 -0.99

0.91 0.11 -0.95

2.5 0.31 -0.52

0.70 0.087 -1.06

0.50 0.063 -1.20

3.1 0.39 -0.41

0.64 0.081 -1.09

0.22 0.028 -1.55

0.60 0.076 -1.12

0.75 0.096 -1.02

1.6 0.21 -0.68

0.21 0.027 -1.57

0.72 0.093 -1.03

0.33 0.042 -1.37

13. 1.7 0.22

0.48 0.062 -1.20
0.70 0.091 -1.04

0.72 0.093 -1.03

0.73 0.096 -1.02

0.82 0.11 -0.97

0.75 0.099 -1.00

0.41 0.055 -1.26
1.8 0.24 -0.61

0.33 0.044 -1.36
0.17 0.024 -1.62

0.78 0.11 -0.97

1.2 0.17 -0.76

0.32 0.044 -1.35

0.36 0.050 -1.30
0.27 0.038 -1.42

0.66 0.094 -1.03

0.32 0.045 -1.34

0.63 0.091 -1.04

0.49 0.071 -1.15

0.54 0.077 -1.11

2.9 0.43 -0.37
0.40 0.058 -1.23

0.22 0.033 -1.48

2.4 0.35 -0.45

2.7 0.40 -0.40

0.27 0.041 -1.39

0.27 0.041 -1.39

0.70 0.11 -0.98
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Wavelength Spec
A

trum Energy Levels gA gf

K 108/sec

Loggf

3188.34 U II 1749 - 33104 0.38 0.057 -1.24
3206.23 U II 2295 33475 0.28 0.043 -1.37
3213.09 U II 8394 39508 0.77 0.12 -0.93
3232.16 U II 289 31219 0.69 0.11 -0.96
3244.79 U II 2295 33104 0.25 0.040 -1 40

3246.39 U II 289 — 31084 0.22 0.034 -\A1
3269.78 U II 289 30863 0.068 0.011 -1.96
3270.12 U II 289 30860 0.41 0.066 -1.18
3303 60 U II 289 30550 0.25 0.041 —1 38
3305.93 U II 0 30240 0 85 0 14 -0 86

3311.72 U II 5260 — 35447 1.0 0.17 -0.78

3325.66 U II 0 30061 0.11 0.018 -1.74
3332.42 U II 5791 35790 0.28 0 046 —1 33

3337.79 U II 289 30240 0.31 0.052 -1.28

3338 48 U II 915 30860 0.14 0.023 -1 63

3341.66 U II 2295 - 32211 0.61 0.10 -0.99
3355.11 U II 289 30086 0.056 0.0095 -2.02

3357.93 U II 289 30061 0.20 0.035 -1.46
3370.13 U II 5260 34924 0.37 0.063 -1.20
3372.01 U II 289 29936 0.16 0.028 -1.56

3382.68 U II 915 — 30469 0.063 0.011 -1.97

3384.45 U II 289 29828 0.16 0.027 -1.57

3392.99 U II 4585 34049 0.17 0.030 -1.52

3394.78 U II 5260 34708 0.98 0.17 -0.77

3406 28 U II 915 30264 0.18 0.031 -1.50

U II 1749 - 30942 0.58 0.10 -0.99

3431.54 U II 5791 34924 0.45 0.079 -1.10
3433 71 IJ II 289 29404 0.047 0.0084 -2.08
3433 90 IJ IT\J 11 289 29402 0.095 0 017 -1 781 • / u
3434 1 5 T J TTu 11 1749 30860 0 26 0 046 —1 33

3451.21 U II 1749 - 30716 0.14 0.025 -1.61

3472.56 U II 2295 — 31084 0.15 0.0^8 -1.56

3489.57 U II 5791 34439 0.60 0.1

1

-0.96

U II 1749 30342 0.46 0.085 -1.07

3499.33 U II 2295 30863 0.24 0.045 -1.35

3508.85 U II 1749 - 30240 0.27 0.049 -1.31

3511.58 U II 289 28758 0.081 0.015 -1.83

3517.05 u n 6283 34708 0.43 0.080 -1.09

3531.1

1

U II 1749 30061 0.31 0.059 -1.23

3533 57 U II 915 29207 0.40 0.075 -1.13

3543.16 U II 5260 - 33475 0.51 0.097 -1.01

3546.68 U II 1749 29936 0.19 0.036 -1.45

3547 19 n II\j 11 1749 29932 0.30 0.057 -1.24

3548 62 IJ II\j 11 5260 33432 0.31 0.058 -1.24

3550 82 n IT 0 28154 0 55 0.10 -0.98

"^560 44 U II\J 11 1749 29828 0.11 0.021 -1.68

3570.93 U II 4421 32417 0.12 0.022 -1.66

3589.79 U II 5667 33516 0.53 0.10 -0.99

3590.32 U II 5260 33104 0.56 0.11 -0.96

3590.50 U II 915 28758 0.18 0.035 -1.46
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Wavelength Spectrum Energy Levels
A K

3605.48 U II 1749 29477
3612.67 U II 915 28587
3619.13 U II 289 27912
3623.06 U II 915 — 28508
3635.40 U II 0 27499

3640.95 U II 1749 29207
3670.07 U II 915 28154
3676.56 U II 6283 — 33475
3682.46 U II 6283 — 33432
3700.58 U II 915 — 27930

3701.52 U II 5527 32535
3714.76 U II 2295 29207
3724.99 U II 1749 — 28587
3738.05 U II 5791 — 32535
3746.41 U II 5527 32211

^^ c c\c\
3775.99 U II 915 27390
3780.72 U II 915 27357
3782.84 U II 289 — 26717
3783.84 U II 5791 32211
3793.10 U II 4585 30942

3799.20 U II 8394 34708
3813.79 U II 2295 28508
3814.07 U II 915 27126
3818.48 U II 1749 27930
3826.51 U II 289 26415

3848.62 U II 4585 30562
3849.85 U II 0 25968
3859.58 U II 289 — 26191
3865.92 U II 2295 — 28154
3868.42 U II 4421 — 30264

3881.46 U II 4585 1 r\ T A'^30342
3882.36 U II 1749 27499
3890.36 U II 289 25986
3892.68 U II 5260 30942
3895.27 U II 4421 30086

3896.78 U II 8394 34049
3899.10 U II 4421 30061
3899.78 U II 2295 27930
3902.49 U II 2295 27912
3904.56 U II 5260 30863

3918.06 U II 4421 29936
3924.27 U II 4585 30061
3932.03 U II 289 25714
3933.03 U II 0 25419
3942.55 U II 0 25357

3944.13 U II 4585 29932
3953.58 U II 4421 29707
3962.79 U II 4706 29934
3966.40 U II 2295 27499
3985.80 U II 5260 30342

gA 1 .rko* orf

108/sec

0.085 0.017 -1.78
0.11 0.021 -1.68
0.033 0.0064 -2.19
n "> 1U.Z 1

ft ft/i 1 1 IQ

0.059 0.012 -1.93

0.22 0.044 -1.36
1.9 0.38 -0.42

0.80 0.16 -0.79
ft AO ft ftS^L — 1 ft71 .U /

0.45 0.092 -1.03

3.3 0.68 -0.17
0.27 0.057 -1.24

0.35 0.074 -1.13
1 9.1 . o ft "^8U.JO —ft Al

1.9 0.40 -0.40

0.18 0.038 -1.42

0.27 0.059 -1.23

1.1 0.25 -0.61

1 .z ft —ft ^8

1.1 0.24 -0.61

1.4 0.30 -0.52
0.38 0.Q83 -1.08
0.26 0.p56 -1.25
ft 1 ft ft (Y)'X — 1 (^A

0.42 0.092 -1.04

0.88 0.20 -0.71

0.10 0.(^22 -1.65

2.6 0.5,8 -0.24

1 .o ft 'XQ —ft A^

0.20 0.046 -1.34

1.7 0.39 -0.40

0.38 0.085 -1.07

1.1 0.25 -0.61
1 "XI. J ft ')0U.Z7 —ft <.A

0.33 0.074 -1.13

2.4 0.55 -0.26
0.30 0.069 -1.16

0.54 0.12 -0.91
ft 1 <; ft ftfi 1U.Uol —1 ftO

0.49 0.11 -0.95

0.13 0.029 -1.54

0.30 0.070 -1.15

0.096 0.022 -1.65
ft ft^i ft fti '>

U.U 1 z — T Q1

0.081 0.019 -1.72

0.38 0.088 -1.05

0.44 0.10 -0.99

0.30 0.070 -1.16
0.19 0.045 -1.34

2.0 0.48 -0.32
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Wavelength Spectrum Energy Levels
A K

3988.89 U II 2295 - 27357
3990.42 u II 915 25968
4004.06 u II 1749 26717
4009.17 u II 6283 31219
4018.99 u II 289 25164

4026.02 u II 2295 - 27126
4033.43 u II 4421 29207
4050.04 u II 0 24684
4051.91 u II 5260 29932
4053.03 u II 1749 26415

4054.31 u II 6283 - 30942
4062.55 u II 0 24608
4067.76 u II 6283 30860
4084.93 u II 5791 . 30264
4088.25 u II 0 24453

4090.14 u II 1749 - 26191
4098.03 u II 289 24684
4106.93 u II 0 24342
4113.11 u II 0 24306
4116.10 u II 0 — 24288

4124.73 u II 1749 - 25986
4135.76 u II 4585 28758
4136.81 u II 4421 28587
4139.14 u II 0 24153
4141.23 u II 8394 32535

4144.70 u II 2295 — 26415
4145.39 u II 6445 30562
4155.41 u II 6283 30342
4163.68 u II 0 24010
4165.68 u II 289 24288

4171.59 u II 1749 — 25714
4172.97 u II 6283 30240
4174.19 u II 5527 29477
4179.00 u II 4585 28508
4188.07 u II 289 24160

4189.28 u II 289 — 24153
4197.52 u II 8394 3221

1

4200.10 u II 6283 30086
4204.37 u II 0 23778
4212.26 u II 4421 28154

4214.42 u II 289 - 24010
4227.33 u 6283 29932
4232.04 u 289 23912
4240.59 u JJ 6283 29858
4241.67 u JJ 4585 28154

4244.37 u JJ 0 23554
4267.30 u 915 24342
4269.61 u 1749 25164
4273.98 u 915 24306
4282.03 u 289 23636

gf Loggf
108/sec

0 0^4 —1 Aft

0 24 0 0S7 — 1 7S
0 22 0 054 —1 77

0.28 0.067 -1.18
0.12 0.030 -1.53

0 058 0 014 —1 8S

0 21 0 OS 1 —1 701 *^y
0 59 0 1 5V/. 1 J —0 84

0.87 0.21 -0.67
0.10 0.026 -1.59

0 1 f\ —0 81U. o 1

0 ^ 1 0 078 — 1 1 11.11

1.1 0 77 —0 S7U.J /

o!34 0.084 -1.08
0.093 0.023 -1.63

1 7 0 ^ 1 —0 S7

n 1

7

U. 1 / 0 04 —1 ^71 . J /

0 Of>8\j.\j\jO 0 017 — 1 lf\1 . / o
0.036 0.0091 -2.04
0.27 0.068 -1.17

0 OSS —1 lf>

0 1 1 0 078 —1 SS1 .J J

0 1 s 0 0^9 —1 41

0.061 0.016 -1.81

1.6 0.40 -0.39

0 090 0 07^
0 1 1W. 1 1 0 077 — 1 S^i1 . J U

0 1 ^V/. 1 -?
—0 8Q

0.11 0.028 -1.55

0.091 0.024 -1.63

u.oo 0 1 8 —0 7S
n lA —1 70

0 087 —1 09

0.15 0.039 -1.41

0.061 0.016 -1.79

0 07S —1 60
0 55 0 1 S —0 83
0 094 0 07 5

0.051 0.014 -1.87

0.14 0.036 -1.44

0 00^i8 —7 17

0 1 1W. 1 1 0 0^0\j. yjj yj —1 57

0 n? I —7 7fi

0.089 0.024 -1.62

1.0 0.28 -0.56

0 1 A 0 O'^Q —1 411 .*T 1

n 047\J.\JH 1 0 01^ —1 89
0 07

1

0 019 —1 711 . / 1

0 098 0 0077 —7 1 1Z. . 1 1

0.058 0.016 -1.80
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Wavelength Spectrum Energy Levels

A K

4282.45 u n 4585 27930
4287.87 U II 0 - 23315
4191.

W

u II 289 — 23554
4301.47 u II 0 — 23241
4310.39 u II 6283 — 29477

4341.69 u II 289 23315
4347.19 u II 915 — 23912
4362.26 u II 0 — 22917
4362.93 u II 4585 — 27499
4372.57 u II 915 — 23778

47>17>A\ u II 1749 24608
4415.24 u II 0 — 22642
4426.68 u II 4706 — 27290
4427.65 u II 289 — 22868
4433.89 u II 8394 — 30942

4462.97 u II 915 23315
4465.13 u II 2295 - 24684
4472.34 u II 289 — 22642
4477.71 u II 915 — 23241
4490.84 u II 1749 — 24010

4510.32 u II 0 22165
4515.28 u II 289 - 22430
4538.19 u II 1749 — 23778
4543.63 u II 915 — 22917
4545.58 u II 2295 — 24288

4553.86 u n 915 22868^ \J \J \J

4555.10 u II 8394 — 30342
4567.69 u II 1749 — 23636
4569.91 u II 289 — 22165
4570.99 u II 6283 — 28154

4573.69 u II 2295 24153
4584.85 u II 1749 — 23554
4601.13 u II 915 — 22642
4603.66 u II 2295 — 24010
4605.15 u II 5791 — 27499

4622.43 u II 5260 26887
4627.08 u II 4585 - 26191
4641.66 u II 8394 — 29931
4646.60 u II 915 — 22430
4666.86 u II 289 — 21711

4671.41 u II 4585 25986
4689.07 u II 0 — 21320
4702.05 u II 4706 — 25968
4702.52 u II 2295 — 23554
4722.73 u II 1749 — 22917

4731.60 u II 4585 25714
4755.73 u II 0 21021
4769.26 u II 0 20962
4772.70 u II 2295 23241
4779.63 u II 6445 27361

gf Loggf
108/sec

0. 16 :

A A /I "5

0.043 —1.37
A Ad0.053 A A 1 C0.015 —1.83

0.042 A A 10.012 —1.94
0.031 0.0087 -2.06

0.081 0.023 -1.65

A 1 O
(J. lo A AC 10.05 1

1 '? A—1.30

0.04/ A A 1 '7

0.013 —l.oo

0.045 A A 1 T0.013 1 OA—1.89

0.059 0.017 -1.78

0.049 0.014 -1.85

U.U42 A A 1U.U12 1 no— l.yZ

0.030 A AAO OO.OOoo O AC—2.05

U.Ujo A A 1 ^ 1 no— I. /o

0.026 0.0076 -2.12

0.16 0.046 -1.33

U.l)41
A A 1 1 no

U.UZ /
A AAO 1 O AA—Z.Uy

AIT
I). 13 A A /I A 1 1

A

—1.39

0.018 0.0054 -2.26

0.036 0.011 -1.96

A A 1 "5 A AA A 10.0041 —z.3y
A AC^0.052 A A 1 ^0.016 1 OA—l.oO
A f\£. A0.060 A A 1 O0.018 —1.73

0.15 0.048 -1.32

0.054 0.017 -1.77

A AAAA0.0099 A AAI 10.003

1

—2.5

1

A 1 ^
0. 16

A A C 10.05

1

1 OA—1.29
A A'^ A0.029 A AAAA0.0090 —2.04
0.027 0.0085 -2.07

0.044 0.014 -1.86

A AC?0.037 A A 1 O0.018 —1.74
A A 1 /: A AAC 1U.UU5 1

O O A—Z.Zy
A A 1 "2 A AAyl AU.UU4U O /I A—2.4U
0.046 0.015 -1.83

0.050 0.016 -1.80

A A'3 1U.U3 1
A A 1 A O AA—Z.OO

A 1 ^
0. 16 A AO0.052 1 '1 o—I.ZO
A 10.12 A A yl A0.040 —1.40

0.054 0.017 -1.76
0.027 0.0088 -2.06

A A/T H0.066 A A'^ 10.021 —1.67
A A'5 10.03

1

A A 1 A0.010 1 AA—I .yy
A AT T0.033 A A 1 10.01

1

1 Az:—1.96

0.033 0.011 -1.96

0.045 0.015 -1.82

A f\nnU.U / /
A A1 ^0.026 — 1.59

A A 1 ^0.016 A AA C £10.0056 o o c—2.25
A A 1 TU.U12 A AA A0.0042 O 1 o—2.38
A A'5 10.03

1

A A 1 10.01

1

1 AO—1.98

0.049 0.017 -1.77
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Wavelength Spectrum Energy Levels gA Loggf
A K lu /sec

4819.54 U II 4421 - 25164 0.027 0.0093 -2.03
4847.66 U II 2295 - 22917 0.021 0.0076 -2.12
4858.08 U II 4585 - 25164 0.047 0.017 -1.78
'fo J 7.Do Q ZUj / z 0.011 0.0039 -2.41

4861.02 U II 5402 - 25968 U.V/DO 0 074u.uz^ — 1 671 .oz

"4886.33 U II 5527 - 25986 0.021 0.0077 -2.11

4899.29 U II 915 - 21320 0.018 0.0066 -2.18
4913.16 U II 2295 - 22642 0.020 0.0073 -2.14
AQ') A A/I T T IIu II JOD /

7 CQACZj^Oo 0.030 0.011 -1.96
4933.66 U II 4421 - 24684 0 01 sU.U 1 J 0 00*^^ —7 76z.zo

4950.17 U II 5791 - 25986 0.022 0.0080 -2.10
4972.10 U II 915 - 21021 0.0075 0.0028 -2.55
4986.90 U II 915 - 20962 0.0074 0.0028 -2.56
jUUo.ZZ IT ITU II

1 7/1 Q
1 /47 Z 1 / 1 1 0.026 0.0099 -2.00

5047.42 U II 2295 - 22101 0 ooso 0 009^U.UUZ J —7 6^Z.OJ

5085.86 U 11 915 - 20572 0.0058 0.0023 -2.65
5145.10 U II 6283 - 25714 0.017 0.0066 -2.18
5160.33 U II 5791 - 25164 0.050 0.020 -1.70
C 1 OA CQ T T IIU II j4UZ 7 /I AB/l 0.032 0.013 -1.90
5225.12 U II 4421 - 23554 0 OOQ? 0 00"^ 8U.UUJ 0 —7 47

5247.35 U II 5402 - 24453 0.0096 0.0039 -2.40
5247.75 U II 4585 - 23636 0.019 0.0078 -2.11

5257.04 U II 5667 - 24684 0.026 0.011 -1.97
JZ / 0. 1 o II IIU 11

^/imJ4UZ 7/11/17Z4j4Z 0.012 0.0049 -2.31

5288.40 U II 5402 - 24306 0 OOQ? 0 00^ Qu.uuj y —9 41Z.'t 1

• 5311.88 U II 4421 - 23241 0.015 0.0064 -2.20
5312.73 U II 5791 - 24608 0.0088 0.0037 -2.43
5321.60 U II 5667 - 24453 0.0085 0.0036 -2.44

J jDj.oZ IT IIU II JOD /
7 /I in^Z4jUO 0.0094 0.0040 -2.39

5400.95 U II 5402 - 23912 0 01 ^^ 0 oo^;qU.UUDZ' —7 1 6z. i 0

5406.00 U II 8394 - 26887 0.024 0.011 -1.97

5444.48 U II 5791 - 24153 0.017 0.0076 -2.12

5481.22 U II 6445 - 24684 0.040 0.018 -1.74
c /1 0-7 no IT ¥TU II

^7Q 1 7/ini n 0.017 0.0075 -2.13

5492.97 U II 0 - 18200 001s 0 0068u.uuoo z,. 1 /

5504.15 U II 6445 - 24608 0.023 0.010 -1.98

5551.44 U II 6445 - 24453 0.016 0.0073 -2.14

5552.62 U II 6283 - 24288 0.0097 0.0045 -2.35

J J J 1 .y\J
IT IIU II

<7Q 1J / 7 1
71778Z J / /o 0.010 0.0048 -2.31

5580.82 U II 5402 - 23315 0 008^U.UUO J 0 OO'^Qu.uuJ y —1 41

5581.61 U II 289 - 18200 0.0044 0.0020 -2.69

5597.38 U II 6445 - 24306 0.015 0.0072 -2.14

5602.91 U II 6445 - 24288 0.012 0.0057 -2.24

JOZo.UZ T T IIU II J / 7

1

7 1 < </i 0.0060 0.0028 -2.55

5654.41 U II 4421 - 22101 u. uuuu 0 00^7U. \J\JJ L> —7 50

5691.39 U II 6445 - 24010 0.020 0.0097 -2.01

5723.63 U II 6445 - 23912 0.020 0.0096 -2.02

5788.59 U II 6283 - 23554 0.010 0.0051 -2.29

5837.71 U II 4585 - 21711 0.015 0.0078 -2.11

5843.29 U II 6445 - 23554 0.010 0.0053 -2.28
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Wavelength Spectrum Energy Levels
A

1

ITJV

n TT11 5407 — 77430
nu TT

11 S7Q1 — 77647

5952.05 U II - 23241
6017.39 U II 4706 - 21320
^^nsQ 7"? TIu T T11 5^i^^7JDO /

— 77 1 f>5

^^087 'XAOUO / .

ITu TI
1

1

^^44 5 — 778^i8

fD 54 97 nu 11 ^^445 — 774'^0

6279.64 U II 5791 - 21711
6280.20 U II 5402 - 21320

IIu IT
11 5407 — 7 1 07 1

^^474 89 TTu If11 5407 — 709^^7

UJ J\J.JK3 TTu IT11 — 70967

U J -7 \J. V/

J

ITu TT
11 5407 — 90579

6720.84 u II 6445 - 21320
8504.70 u II 6445 - 18200

gA gf Loggf
108/sec

0.01

1

0.0059 -2.23

0.0057 0 0030 -2 52
0.0087 0.0046 -2 34
0.0071 0.0038 -2.42

0.0058 0.0032 -2.50

0.01

1

0.0062 -2 21

0 0056 0 0033 ' -2 48
0.0033 0.0020 -2 71

0.0074 0.0044 -2.36

0.0019 0.0012 -2.92

0.0027 0.0017 -2 77
0.0017 0.001

1

-2 97
0.0023 0.0015 -2 83

0.0025 0.0017 -2 77
0.0027 0.0029 -2.54
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Wavelength Spectrum Energy Levels
A K

gA
108/sec

gf Loggf

2092.44 V I 553 — 48329 17. 1.1 0.04

V 1 Q 41 098 1 7 O 1 4 A 0<U.O J

2386.96 V I 10892 — SlllA 33. 2.8 0.45
2388.92 V I 11101 — 52948 33. 2.9 0.46
2390.87 V I 137 — 41950 3.3 0.29 -0.54

2391.26 V I 2220 — 44026 6.0 0.51 -0.29
V TV 1 7 6/ .O O 6S —O 1 Q^J. 1 y

2397.78 V I 553 — 42246 3.6 0.31 -0.50
2398.27 V I 553 — 42237 3.6 0.31 -0.50
2399.96 V I 0 — 41655 3.1 0.27 -0.57

2406.75 " V I 323 — 41861 6.6 0.57 -0.24
2407 90 V 1 1 ^7 41 fiSS _>.D 0 48 —0 ^ 1

V I 323 — 41758 5.1 0.45 -0.35
2413.03 V I 0 — 41429 3.5 0.31 -0.52
2415.33 V I 0 — 41389 6.3 0.55 -0.26

2416.75 V I 553 — 41918 7.4 0.65 -0.19

V 1 ID/ 4 7 0 4? —0 "^8
yj. J o

V I 553 — 41861 5.9 0.52 -0.28
2421.06 V I 137 — A\M9 5.3 0.46 -0.34
2421.98 V I 323 — 41599 5.5 0.49 -0.31

2423.38 V I 137 — 41389 2.3 0.20 -0.69

V 1 Ji-D 41 407
'J- 1 'iyL o.o 0 '?8U.JO —0 74

2432.02 V I 323 — 41429 4.7 0.42 -0.38

2435.52 V I 553 — 41599 7.4 0.66 -0.18

2439.10 V I 553 — 41539 3.6 0.32 -0.49

2441.89 V I 553 — 41492 2.4 0.21 -0.67
\1 TV 1 7 ?/ .z 0 f\lu.o /

—0 1 7yj. I /

2503.30 V I 0 — 39935 4.0 0.37 -0.43

2506.90 V I 0 — 39878 7.8 0.74 -0.13

2507.78 V I 137 — 40001 13. 1.2 0.09

2511.65 V I 323 — 40126 10. 0.95 -0.02
\! TV 1 J yyJ J y.j 0 QO\j. yyj —O 04

2515.15 V I 137 — 39884 3.5 0.34 -0.47

2517.14 V I 323 — 40039 9.8 0.94 -0.03

2519.62 V I 323 — 40000 13. 1.2 0.09

2526.22 V I 553 — 40126 23. 2.2 0.35

LJjKj. 1 o V 1 J J J 'tv/UO'f 1 1 3 0 1 1U. 1 1

2545.98 V I 0 — 39267 1.1 o!26 -0.59

2552.65 V I 137 - 39300 5.4 0.53 -0.28

2554.86 V I 137 — 39267 2.3 0.23 -0.64

2558.90 V I 323 — 39391 1.7 0.17 -0.77
V IV 1 y.o u. yj —0 09yj.wz

V I 15265 — 54251 105. 10. 1.01

2564.82 V I 323 — 39300 5.1 0.50 -0.30

2574.02 V I 553 — 39391 10. 1.0 0.02

2577.29 V I 553 — 39342 2.1 0.21 -0.69

2620.29 V I 8716 46868 36. 3.7 0.57

2640.69 V I 9825 47683 18. 1.9 0.28

2643.16 V I 137 37960 1.4 0.15 -0.82

2645.26 V I 323 38116 5.0 0.53 -0.28
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"Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Log gf

2647 71 V IV * 0 37757
2651.90 V I 137 - 37835
2652.92 V I 15265 — 52948
2653.83 V I 15104 — 52774
2656.22 V I 323 — 37960

2661.42 V I 553 381 16

2665.96 V I 0 - 37499
2671.67 V I 137 — 37556
2685.14 V I 9637 — 46868
2686.36 V I 9637 — 46851

2696 99 V I 10893 47960
2697.74 V I 11101 — 48158
2698.73 V I 9825 — 46868
2699.11 V I 9825 — 46863
2722.56 V I 10893 — 47612

2731 35 V IV 1 11101 47702
V I 11101 — 47143

2783.78 V I 13811 — 49723
2785.54 V I 14515 — 50404
2785.69 V I 13802 — 49689

2838 06 V I 0 35225
2844.93 V I 14549 - 49689
2848.77 V I 0 — 35092
2849.18 V I 137 — 35225
2852.87 V I 13802 — 48845

2855 22 V IV 1 0 35013
2857.94 V I 9637 - 44617
2859.97 V I 137 — 35092
2864.36 V I 323 — 35225
2866.42 V I 9825 — 44701

2866 59 V TV 1 15104 49978
2868.10 V I 15265 — 50121
2870.55 V I 553 — 35379
2894.58 V I 0 — 34537
2899.20 V I 137 — 34620

2899 60 V IV 1 0 34477
2903.70 V I 0 - 34429
2904.13 V I 323 — 34747
2906.13 V I 137 — 34537
2914.30 V I 16573 — 50876

2914.93 V IV 1 323 34620
2915.33 V I 137 - 34429
2916.02 V I 10893 — 45176
2917.93 V I 11101 — 45361
2923.62 V I 553 — 34747

2926.26 V I 323 34487
2935.87 V I 323 34375
2937.69 V I 137 34168
2942.33 V I 553 34530
2943.20 V I 0 33967

2.7 0.29 -0.54

4.4 0.47 -0.33

56. 5.9 0.77

54. 5.8 0.76

4.8 0.51 -0.29

6.1 0.64 -0.19

0.85 0.091 -1.04

0.86 0.093 -1.03

18. 2.0 0.30

18. 2.0 0.30

64. 6.9 0.84

66. .
7.3 0.86

18. 2.0 0.30

12. 1.3 0.13

74. 8.2 0.92

91. 10. 1.01

20. 2.3 0.37

41. 4.8 0.68

23. 2.7 0.43

41. 4.8 0.68

0.48 0.057 -1.24

24. 2.9 0.46

1.0 0.13 -0.90

1.1 0.13 -0.88

91. 11. 1.05

2.9 0.36 -0.45

14. 1.7 0.22

2.8 0.34 -0.47

3.8 0.47 -0.33

17. 2.1 0.33

140. 17. 1.24

182. 23. 1.35

3.5 0.43 -0.36

0.80 0.10 -1.00

1.2 0.16 -0.81

1.5 0.19 -0.73

0.78 0.098 -1.01

1.2 0.15 -0.83

2.0 0.25 -0.59

53. 6.7 0.83

5.2 0.66 -0.18

0.78 0.100 -1.00

12. 1.5 0.19

17. 2.2 0.34

10. 1.3 0.12

0.80 0.10 -0.99

1.5 0.19 -0.73

1.1 0.14 -0.85

3.0 0.39 -0.40

2.6 0.34 -0.47
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Wavelength Spectrum Energy Levels

A K

2946.53 V I 137 34066
2949.63 V I 137 — 34030
2954.33 V I 137 — 33976
2955 80 V IV 1 553^ ^ ^ 34375
2957.33 V I 323 34128

2962.77 V I 323
2974.22 V I 9637 — 43249
2977.54 V I 553 — 34128
2999 24 V IV 1 9637y\J^ 1 429f^9

3016.16 V I 9825

3031.01 V I 10893 43875
3043.12 V I 137 - 32989
3043.56 V I 0 32847
3044.94 V IV 1 323^ ^ 33155
3050.40 V I 11101 43874

3050.89 V I 0 32768
3052.19 V I 137 - 32891
3053.65 V I 0 32738
3056.33 V 1 137 32847
3060.46 V I 323 32989J ^ y Kj y

3066.38 V I 553- 331 55

3069.64 V I 323 — 32891
3073.82 V I 323 — 32847
3075 27 V I 1 5 1 04 4761

2

3082.11 V I . 553 32989J L.y \j y

3087.06 V I 9545 41 928
3088.1 1 V I 9637 - 42010
3089.13 V I 9637 — 41999
3094 69 V IV 1 9545 41 848
3183.41 V I 137 3 1541

3183.98 V I 323 31722
3185.40 V I 553 - 31937
3193.92 V I 15063 46363
3 198.01 V IV 1 1 37 3 1 398
3199.82 V I 15001 46244

3202.38 V I 323 3 1 541

3205.58 V I 10893 — 42079
3207.41 V I 553 — 31722
32 ] 2 43 V IV 1 11101 42221
3218.87 V I 10893 41 950

3233.19 V I 11101 4202 1

3249.57 V I 553 - 31318
3255.65 V I 8716 — 39423
3263 24 V IV 1 0 30^\36

3271.64 V I 137 30694

3273.03 V I 10893
3283.31 V I 323 30771
3284.36 V I 11101 41539
3298.14 V I 553 30864
3309.18 V I 9637 39847

gf Log gf

lO^/sec

1.3 0.17 -0.76
2.6 0.35 -0.46
1.4 0.18 -0.74
1.2 0.15 -0.81

1.0 0 1 3 -0 88

4.9 0.65 -0.19
7.2 0.95 -0.02
2.9 0.39 -€.41

6.7 0.90 -0.04
11. 1 5x »^ 0 19v- X y

13. 1.8 0.26
2.0 0.28 -0.55

2.0 0.27 -0.57

2.1 0.30 -0.53

8.8 1.2 0 09

1.4 0.20 -0.71

0.60 0.083 -1.08

3.8 0.53 -0.27

10. 1.5 0.17

13. 1.8 0.26

23. 3.2 0.51

1.2 0.17 -0.77

1.4 0.21 -0.69

54. 7.7 0.89
1.4 0 20 -0 71

5.1 0.74 -0.13

11. 1.5 0.18

5.3 0.75 -0.12

5.9 0.84 -0.07

20 3 0 0.48

35. 5.3 0.72

26. 4.0 0.60

22. 3.4 0.53

3.2 0.49 -0.31

22. 3 3 0.52

4.7 0.73 -0.14

56. 8.6 0.93

3.0 0.46 -0.33

53. 8.3 0.92

4 5 0 70 -0.16

6.5 1.0 0.01

0.32 0.050 -1.30

2.2 0.35 -0.45

0.67 0.11 -0.97

0 46 0.074 -1.13

7.9 1.3 0.10

0.47 0.076 -1.12

5.7 0.93 -0.03

0.77 0.13 -0.90

3.6 0.59 -0.23
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Wavelength Spectrum Energy Levels gA gf Log gf
AA K 10^/sec

3329.86 V I
AC^ C9825 - 39847 7.2 1.2 A AO

3356.35 V I 9637 39423 5.5 0.93 A A'5—0.03

3365.55 V I 9545 39249 6.1 1.0 0.02

3376.06 V I 9637 — 39249 3.1 0.53 -0.28

V I yb57 — 39237 '2 13.1 A CJU.53 A O Q—U.2o

5311.bz V I
AO O C9825 - 39423 6.5 1 .

1

A Ayl

3400.40 V I 8716 38116 7.

1

1.2
A AA0.09

3402.57 V I 8579 37960 2.2 0.38 -0.43

3417.06 V I 8579 — 37835 2.1 0.37 -0.44

3418.52 V I 87 16 — 37960 1.9 U.33 A A Q—U.49

A 0(\ A ^3489.47 V I
1 n ^ A'^17242 — 45892 1 o

18. 3.2 A C 10.5 1

3500.82 V I
1 A 1 yl C
1 9145 A 1 ^7 A-^47702 24. 4.5 U.65

3505.69 V I 13802 I 42318 7.6 1.4 0.15

3529.74 V I 9637 — 37960 9.6 1.8 0.25

3533.68 V I 9825 — 38116 25. 4.7 O.bl

3543.50 V I
A C yi C9545 - 37757 A C4.6 A O ^0.86 A AT—U.U /

3553.27 V I
AC^ C9825 A Z"A37960 A O4.8 A n'*>0.92 —0.04

3556.25 V I 17242 45354 18. 3.4 0.54

3566.18 V I 8579 — 36612 3.3 0.63 -0.20

V I
1 A C C17U55 — 45067 1 /. 3.2 A C 1U.5 1

lent f\

A

3571 .04 V I
1 n'^ A o17242 - 45237 1 o

1 8. 3.4 A C2

357 1.65 V I
1 ^7 1 1 T17117 45 107 29. 5.6 A T C

U. /5

3573.52 V I 17182 45158 30. 5.7 0.75

3577.87 V I 17117 — 45059 17. 3.2 0.51

V I 17242 — 45145 1 n
17. 3.3 A COU.52

3606.69 V I
1 AOn'510893 — 38611 5.y 1 o

1.2 U.U6

3639.UZ V I 14549 A AO 14202

1

1 £.
16.

1 1
3.1

f\ ACiU.49

3643.86 V I 14515 41950 7.1 1.4 0.15

3644.71 V I 11101 — 38530 5.8 1.2 0.06

3648.97 V I 16450 — 43847 21.
A 14.2 0.62

3656.7

1

V I 16573 - 43912 "O 1
21. 4.3

A ^ T0.63

3663.59 V I
1 z^ O 116361 43649 A O

43. 8.7 0.94

3665.14 V I 16729 44005 15. 2.9 0.47

3667.74 V I 16450 — 43707 44. 8.8 0.95

3671.20 V I
1 /AO A T10893 — 38124 z' O

6.3 1.3 0.10

3672.40 V I
1 z' A 1 ^16917 - 44140 1 A

19.
A

3.9
A C A0.59

3673.40 V I 16573 A 'J 1 O O43788 52.
1 A
10.

1 AO1.02

3675.70 V I 2220 29418 0.90 0.18 -0.74

3676.68 V I 17136 — 44327 36. 7.3 0.87
T OA 113ooU. 1 1 V I

1 ZTT^ A16729 — 43894 57. 12.
1 Az:1.06

iooi. 13 V I 2153 — 29296 1 ^7
1.7

A T C0.35 f\ A C

3686.26 V I
1 1 1 A 111101 38221 1 .2 1.5

AIT
0. 17

3687.47 V I 16917 I 44028 93. 19. 1.28

3688.07 V I 2311 — 29418 4.2 0.86 -0.07
'J r AA O V I 2112 — 29203 3.1 0.64 A '^A—0.20

3692.22 V I 2220 — 29296 A Z'

4.6 0.95 -0.02

3695.34 V I 17136 44190 93. 19. 1.28

3695.86 V I 2153 29203 3.

1

0.64
ri 1 A-0. 1

9

3703.58 V I 2425 29418 12. 2.5 0.39

3704.70 V I 2311 29296 5.5 1.1 0.06
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Wavelength Spectrum Energy Levels

A K

3705.04 V I 2220 - 29203
3706.04 V I 15104 42079
3708.72 V I 15265 42221
3713.96 V I 553 27471
3722.00 V I 15001 — 41861

3722.20 V I 18198 — 45057
3729.04 V I 14949 41758
3734.43 V I 15078 41848
3737.99 V I 14910 — 41655
3738.76 V I 15270 — 42010

3740.24 V I 15270 - 41999
3741.50 V I

1 O /I T O18438 45 158
3747.98 V I 15572 42246
3751.78 V I 8579 — 35225
3753.27 V I 13802 — 40437

3755.70 V I 18302 - 44921
3759.32 V I 20830 47423
l>l(i\AA V I 15270 I 41848
3763.14 V I 15572 — 42138
3769.07 V I 13802 — 40326

3774.11 V I 13811 - 40300
3775.19 V I 15270 41752
1>115.12 V I 18680 45158

V I 15771 — 42246
3778.68 V I 2311 — 28768

3779.65 V I 10893 - 37343
3781.39 V I 15572 42010
3787.14 V 1 15104 I 41501
3790.32 V I 2220 — 28596
3793.61 V I 0 — 26353

3794.96 V I 2425 - 28768
3799.91 V I 2153 28462
3803.47 V I 2311 I 28596
3803.78 V- I 10893 — 37175
3806.80 V I 11101 — 37362

3807.50 V I 2112 - 28369
3808.52 V I 0 26249
3809.60 V I 2220 28462
3813.49 V I 137 — 26353
3815.51 V I 2112 — 28314

3817.84 V I 553 - 26738
3818.24 V I 0 26183
3819.96 V I 2425 28596
3821.49 V I 2153 28314
3822.01 V I 323 26480

3822.89 V I 2311 — 28462
3823.21 V I 2220 28369
3823.99 V I 8476 34620
3826.77 V I 8413 34537
3828.56 V I 137 26249

gA gf Log gf

108/sec

1.7

11.

16.

u.u / u
5.1

0.35

2.2

3.2

u.u 1

4

1.1

-0.45

0.34

0.51
1 Q/l
1 .54

0.02

12.

5.9

16.
A 8

9.6

2.6

1.2

3.4
1 ft1 .u

2.0

0.41

0.09

0.53
ft ftftu.uu
0.30

4.2

26.

4.6

U.OJ

2.7

0.89

5.4

0.96
ft 1

1

0.58

-0.05

0.73
-0.02
—ft 88U.oo
-0.24

9.7

20.

5.1

1 u.u

2.7

2.1

4.1

1.1

9 1Z. I

0.57

0.31

0.62

0.03
ft 11U.J J

-0.25

2.6

4.0

10.

4.0

0.72

0.57

0.85

2.2
ft QS

0.15

-0.25
-0.07

0.35
—ft ftiu.u 1

-0.81

1.4

4.3

6.5

I .J

0.13

0.31

0.92

1.4
ft '>Q

0.028

-0.51
-0.04

0.15
—ft 'iAU.j4
-1.55

3.1

1.4

1.5

Z.J

5.8

0.67

0.31

0.32
ft '\AU.J4

1-3
.

-0.18
-0.51

-0.49
—ft 77U.Z /

0.10

0.74
0.70
0.57
1 A

0.23

0.16

0.15

0.12
ft 1

1

U.J 1

0.050

-0.79
-0.82
-0.91
—ft sftu.jU
-1.30

0.22

1.7

0.59

U.J J

0.82

0.048
0.38

0.13
ft 1

T

U. 1 z

0.18

-1.32
-0.42
-0.89
—ft Q'y
V.yz.

-0.75

1.1

0.74
0.95

0.66

2.3 •

0.25

0.16

0.21

0.15

0.50

-0.60
-0.79
-0.68
-0.84
-0.30
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Wavelength Spectrum Energy Levels

A K
gA gf

10«/sec

Loggf

3832.84 V I 13802 39884
3834.22 V I 13811 - 39884
3835.56 V I 8413 34477
3836.05 V I 8476 34537
3839.00 V I 8579 34620

3839.38 V I 14549 40587
3840.14 V I 10893 — 36926
3840.44 V I 8716 34747
3840.75 V I 323 26353
3841.89 V I 323 — 26345

3844.44 V I 0 26004
3847.33 V I 137 — 26122
3851.17 V I 8579 — 34537
3852.10 V I 8476 — 34429
3855.37 V I 0 — 25931

3855.84 V I 553 26480
3858.68 V I 8579 - 34487
3859.34 V I 8716 — 34620
3862.22 V I 137 — 26022
3863.87 V I 10893 — 36766

3864.86 V I 137 26004
3867.60 V I 323 - 26172
3870.58 V I 15771 — 41599
3871.08 V I 1 1 101 — 36926
3873.64 V I 10893 — 36701

3875.08 V I 323 26122
3875.90 V I 137 - 25931
3876.09 V I 553 26345
3883.89 V I 15689 41429
3886.59 V I 11 101 — 36823

3890.18 V I 323 26022
3892.86 V I 323 - 26004
3894.04 V I 18174 — 43847
3896.16 V I 8716 — 34375
3897.08 V I 18259 — 43912

3898.02 V I 18680 44327
3900.18 V I 18372 - 44005
3901.15 V I 18513 — 44140
3902.25 V I 553 — 26172
3904.47 V I 14515 — 40119

3906.75 V I 8579 34168
3909.89 V I 553 - 26122
3910.79 V I 8413 — 33976
3912.21 V I 8413 — 33967
3912.89 V I 8579 — 34128

3920.49 V 1 8476 33976
3921.90 V I 8476 33967
3922.43 V I 8579 34066
3924.66 V I 15063 40536
3925.24 V I 19026 44495

1.8 0.40 -0.40

18. 4.0 0.60
1.0 0.23 -0.64
1.1 0.23 -0.63

2.3 0.51 -0.29

8.8 1.9 0.29

2.1 0.46 -0.34

8.4 1.9 0.27

3.7 0.82 -0.09

0.16 0.035 -1.46

0.48 0.11 -0.97

0.42 0.093 -1.03

1.1 0.24 -0.63

0.52 0.1

1

-0.94

1.5 0.34 -0.47

4.4 0.98 -0.01

0.92 0.21 -0.69
1.1 0.24 -0.61

0.19 0.043 -1.36
3.5 0.78 -0.1

1

1.7 0.38 -0.42

0.30 0.068 -1.17

3.9 0.88 -0.06

4.7 1.1 0.03

1.7 0.39 -0.41

2.0 0.45 -0.35

0.52 0.12 -0.93

0.80 0.18 -0.75

2.8 0.64 -0.20

1.8 0.41 -0.39

0.67 0.15 -0.82

0.44 0.099 -1.00

13. 3.0 0.47

0.90 0.20 -0.69
13. 3.0 0.48

47. 11. 1.03

21. 4.9 0.69

22. 5.1 0.71

2.4 0.55 -0.26
2.6 0.60 -0.23

0.97 0.22 -0.65

0.69 0.16 -0.80

0.92 0.21 -0.67

2.0 0.45 -0.35

0.48 0.1

1

-0.96

0.92 0.21 -0.67
0.92 0.21 -0.67
2.1 0.49 -0.31

14. 3.2 0.51

27. 6.2 0.79
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Wavelength Spectrum Energy Levels gA gf Log gf
A K 108/sec

3927.93 V I 15001 — 40452 12. 2.7 0.43
3930.02 V I 11101 — 36539 4.8 1.1 0.04
3931.34 V I 14949 - 40379 8.5 2.0 0.29
3934.01 V I 8716 34128 A

2.4 0.56 -0.25
3935.14 V I 14910 40315 8.3 1.9 0.29

3936.28 V I 8579 — 33976 0.93 0.22 -0.67
3937.53 V I 15063 — 40452 2.9 0.67 -0.17
3938.20 V I 19078 - 44463 8.9 2.1 0.32
3939.33 V I

1 C f\f\ 1

15001 40379 2.8 0.66 -0.18
3941.25 V I 14949 I 40315 2.1 0.49 -0.31

3942.01 V I 11101 — 36461 1.6 0.38 -0.42
3943.66 V I 8716 — 34066 1.4 0.33 -0.48
3979.14 V I 20768 - 45892 14. 3.2 0.51

3979.42 V I 19023 A A t A ^44146 8.3 2.0 0.29
3984.34 V I 14910 40001 2.6 0.61 -0.21

3984.60 V I 14949 — 40039 4.5 1.1 0.03

3988.83 V I 15001 — 40064 4.6 1.1 0.04
3990.57 V I 14949 - 40001 27. 6.5 0.81

3992.80 V I 15001 40038 13. 3.1 0.49
3998.73 V I 15063 I 40064 22. 5.4 0.73

4023.17 V I 15270 — 40119 2.7 0.65 -0.19
4031.83 V I 19078 — 43874 17. 4.3 0.63

4042.64 V I 15270 - 40000 5.9 1.4 0.16
4048.62 V I 137 24830 0.036 0.0089 -2.05

4050.96 V I 17182 I 41861 31. 7.6 0.88

4051.35 V I 17242 — 41918 31. 1.1 0.89

4053.26 V I 15270 — 39935 2.6 0.63 -0.20

4057.07 V I 17117 — 41758 24. 5.8 0.77

4057.82 V I
1 C O A15689 40326 7.2 l.o 0.25

4063.93 V I 17055 I 41655 19. 4.7 0.67

4071.54 V I 15572 — 40126 12. 3.0 0.48

4082.93 V I 9545 — 34030 0.61 0.15 -0.82

4090.58 V I 8716 - 33155 8.6 2.2 0.33
A r\c\ 1 C\ A4091.94 V I 9545 33976 A AO0.48 A 1

0. 12 —0.92

4092.41 V I 9637 34066 1.7 . 0.44 -0.36

4092.69 V I 2311 — 26738 2.2 0.55 -0.26

4093.50 V I 9545 — 33967 1.1 0.27 -0.57

4094.28 V I 17242 - 41660 5.3 1.3 0.12

4095.49 V I 8579 32989 6.4 1.6
ATI0.21

4099.80 V I 2220 26605 3.3 0.84 -0.08

4102.16 V I 8476 — 32847 4.0 1.0. 0.01

4104.40 V I 17242 — 41599 19. 4.7 0.67

4104.78 V I 15771 — 40126 14. 3.5 0.54

4105.17 V I 2153 26506 3.2
A 010.82 —0.09

4107.49 V I 9637 33976 0.61 0.15 -0.81

4108.22 V I 17055 — 41389 8.8 2.2 0.35

4109.79 V I 2112 — 26438 2.6 0.66 -0.18

4111.78 V I 2425 — 26738 11. 2.8 0.45

41 12.33 V I 17182 41492 9.1 2.3 0.36

41 13.52 V I 9825 34128 2.3 0.58 -0.24
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

411 4. J J V 1
1
1 JOO J jyyO/.

4115.18 V I 2311 — 26605
4116.47 V I 2220 — 26506
4118.18 V I 15724 — 40000
4118.64 V I 8716 — 32989

V 1 o J / y 39847

4120.54 V I 8476 — 32738
4123.19 V I 15689 — 39935
4123.57 V I 2153 — 26397
4124.07 V I 9825 — 34066

4198 07f 1 zo.u /
V TV 1 9970 9A418

4128.86 V I 15665 — 39878
4132.02 V I 2311 — 26506
A\1>AA9 V I 2425 — 26605
4136.11 V I 15078 — 39249

A 1 1Q OA41 jy.LO V 1
1 ^970
1 JZ /

u

1Q/I91J 74Z3
4159.69 V I 2311 — 26345
4171.30 V I 15270 — 39237
4174.01 V I 13802 — 37753
4179.42 V I 2425 — 26345

418? '^Q
V 1 9990 9^i 1 99zu 1 zz

4189.84 V I 2311 — 26172
4191.56 V I 2153 — 26004
4197.60 V I 15265 — 39081
4198.61 V I 2311 — 26122

4900 1 Q V 1 9990 9^^099ZUWZ.Z

4209.86 V I 2425 — 26172
4218.71 V I 2425 — 26122
AllAAA V I 15724 — 39391
Aiie.ei V I 15689 — 39342

4ZZ / . /4 V 1
1 "J 8 1 1
1 JO 1 1 J / 4J o

4229.69 V I 15665 — 39300
4232.46 V I 15771 — 39391
4232.95 V I 15724 - 39342
4234.00 V I 15689 — 39300

4Z j4.3Z V 1 Q 9 l/^OQ

4235.76 V I 15665 — 39267
4240.36 V I 15724 — 39300
4257.37 V I 15001 — 38483
4259.31 V I 137 — 23609

4?^i? ^f\HZ.OZ.. 1 D V 1 1 4Q40
1 4"47 1840^

4268.64 V I 15063 — 38483
4269.76 V I 14910 — 38324
4270.32 V 1 14549 - 37960
4271.55 V I 15001 — 38405

4276.96 V I 14949 38324
4282.91 V I 15063 38405
4284.06 V I 14910 38246
A2S6.A2 V I 15001 38324
4291.30 V I 14949 38246

1 1J.J O SIV.oj

5.2 1.3 0.12
2.1 0.52 -0.28

9.3 2.4 0.37
1.3 0.33 -0.49

1 A1 .D 0 40 —O 10u. J y

1.2 0.31 -0.52

9.1 2.3 0.37

2.3 0.58 -0.23

1.1 0.29 -0.54

J.J 0 8QV.oy —o o<

5.8 1.5 0.17

3.6 0.91 -0.04

2.7 0.70 -0.15

.2.7 0.69 -0.16

9 8Z.O n 71
yj. / J

A 1 A
U. 1 4

0.17
'

0.044 -1.35

2.7 0.71 -0.15

2.9 0.75 -0.13

0.26 0.067 -1.17

0 1U. 1

D

0 049 — 1 171 .J 1

0.19 0.050 -1.30

0.18 , 0.048 -1.32

2.6 0.69 -0.16

0.067 0.018 -1.75

0 o<;^U.UJ J 0 014U.W 1

4

—1 8^.

0.25 0.066 -1.18

0.068 0.018 -1.74

2.9 0.77 -0.11

5.1 1.4 0.14

1 1
I. J U.JO ^J.4j
2.2 0.60 -0.22

16. 4.3 0.64
7.9 2.1 0.33

7.8 2.1 0.32

n 09 7u.uz /
O 0079U.Uu / Z —9 1 AZ. 14

5.0 1.3 0.13

2.2 0.61 -0.22

3.6 0.97 -0.01

0.061 0.017 -1.78

j.y 0 01

20. 5.4 0.73

1.7 0.47 -0.33

1.5 0.42 -0.37

16. 4.3 0.64

1 c
1 J. 4 94.Z 0 A1U.O J

1.5 0.42 -0.37

14. 3.9 0.60
1.7 0.47 -0.32

1.3 0.35 -0.46
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

4291.82 V I 17242 — 40536 21. 5.8 0.76
AJQf^ 1 1HZ. yo. I 1 V 1 17 18?1/1 oL 4U4JZ 1

1

1 7J. /
o <,1U.J /

4297.68 V I 17117 — 40379 10. 2.8 0.44
4298.03 V I 17055 — 40315 9.8 2.7 0.44
4306.21 V I 137 — 23353 0.082 0.023 -1.64

4307.18 V I 0 — 23211 0.067 0.019 -1.73
\T IV 1

91^90Z J jZU O 08^U.UoD O 09/1U.UZ4 1 <;9
1 .oZ

4313.89 V I 14949 — 38124 1.2 0.34 -0.46
4330.02 V I 0 - 23088 0.21 0.060 -1.22
4332.82 V I 137 - 2321 1 0.25 0.069 -1.16

4334.09 V I 9825 — 32891 0.28 0.079 -1.10
AiA\ n 14j4 1 .U

1

V 1
911^1 O 18U.JO O 1 1U. 1 1

n Q7

4342.83 V I 15104 — 38124 1.6 0.47 -0.33

4352.87 V I 553 — 23520 0.54 0.15 -0.82

4354.98 V I 15265 — 38221 4.3 1.2 0.08

4355.94 V I 137 — 23088 0.071 0.020 -1.69

HjKiJ.jZ. V 1
9990 9^111Z J 1 J 1 n 049 0 019U.U 1 Z — 1 Q9

1 .7Z

4364.22 V I 17055 — 39962 2.8 0.80 -0.10

4368.04 V I 323 - 23211 0.074 0.021 -1.67

4368.60 V I 17117 — 40001 2.8 0.81 -0.09

4373.23 V I 21603 — 44463 27. 7.8 0.89

HJ / J . O J \1 IV 1
17 1891/1 oZ /lOOIQ4UUJ y A 14. J 1 9 0 OQ

4375.30 V I 21646 — 44495 20. 5.8 0.76

4379.24 V I 2425 - 25254 10. 3.Q 0.48

4380.55 V I 17242 — 40064 5.8 1.7 0.22

4384.72 V I 2311 — 25112 5.8 1.7 0.23
\T TV I

9990ZZZU 3 9 n o<;U.UJ

4392.07 V I 2153 — 24915 0!070 o!o2o -1.69

4393.09 V I 15078 — 37835 1.3 0.39 -0.41

4393.84 V I 8476 — 31229 0.21 0.060 -1.22

4395.23 V I 2153 — 24899 2.8 0.81 -0.09

t'^-UU.JO V IV 1 9119Z 1 1 z 94810Z4oJU 1 1
1 .

1

0 1

1

U. J 1
—0 soU.JU

4403.67 V I 15063 — 37765 2.3 0.66 -0.18

4406.15 V I 8579 — 31268 0.42 0.12 -0.91

4406.64 V I 2425 — 25112 1.9 0.56 -0.25

4407.64 V I 2311 — 24993 2.3 0.66 -0.18
V IV 1

9990ZZZU 9480Q 9 8z.o n 89u. oz —0 OQU.U"

4408.51 V I 2153 — 24830 3.5 1.0 0.01

4412.14 V I 2112 — 24771 0.11 0.031 -1.51

4415.06 V I 15001 — 37644 1.3 0.37 -0.43

4416.47 V I 2153 — 24789 0.49 0.14 -0.85
/l /f 1 Q Q/t V I

999AZZZU 9/1 81

Q

O 08Q O 09AU.UZO 1 . J o

4421.57 V I 2220 — 24830 0.49 0.14 -0.84

4423.21 V I 8716 — 31318 0.43 0.13 -0.90

4423.91 V I 20813 — 43411 4.7 1.4 0.14

4424.56 V I 11101 - 33695 0.42 0.12 -0.91

4425.71 V I 14910 37499 2.5 0.72 -0.14

4426.00 V I 2311 24899 0.36 0.11 -0.97

4427.31 V I 21603 44184 21. 6.1 0.79

4428.52 V I 2153 24728 0.23 0.068 -1.17
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Wavelength Spectrum Energy Levels

A K

4429.80 V I 2425 — 24993
4430.50 V I 15270 — 37835

V 1 1 5572 ^8 1 1J O 1 1 D

4436.14 V I 2112 74^48

4437.84 V I 2311 748'?0

4441.68 V I 2220 — 24728
4443.34 V I 21646 — 44146
dAAd 7 1 V IV 1 2 1 53

4449.57 V I 10893
4450.90 V I 19078 41 5'?QH I J jy

4452.01 V I 15063 — 37518
4452.70 V I 14910 — 37362
H-H-J / .HO V 1 2220 74^»48

4457.76 V I 15104
4459.76 V I 2311 74778

4460.29 V I 2425 — 24839
4460.99 V I 19026 — 41437

V 1 1 5001 "KlAC\AJ / '+U'+

4464.27 V I 19145 41^10

4464.75 V I 15724 JO 1 1 D

4465.50 V I 15572 — 37960
4468.01 V I 14910 — 37285

V 1 1 5 1 04 "^747^J 1 1 J

4469.71 V I J / J 1 D

AAIA.QA V I 15771 "^8 1 1J O 1 1 o

AAIA.IX V I 15265 — 37606
4475.89 V I \A9A9 — 37285
4480 04 \1 IV 1 1 50011 ^ yjyj I 17^ 1 f\

4488.89 V I 14910 ^7181

4490.80 V I 14949 ^77 1 1

4496.06 V I 15724 — 37960
4496.85 V I 14949 — 37181
44Q7 40 V 1 7 1 f,Af^ 4^87*\JO / J

4501.95 V I 11101 J J j\j 1

4514.19 V I 15689 1781 ^J / o J J

4524.22 V I 15265 — 37362
4525.16 V I 15665 — 37757
4529 ^0 V 1 1 5770 171/11

4529.59 V I 15104 17 17^

4537.66 V I 14549 jOjoU

4540.01 V I 15265 — 37285
4545.39 V I 15771 — 37765
4551 84 V 1 14515 1^478jO'+ / o

4553.05 V I 19023 40Q8 1

4560.71 V I 15724 J 1 04'+

4570.42 V I 15771 llf.AAJ 1 0'f'f

4571.78 V I 15689 37556
4577.17 V I 0 21841
4578.73 V I 15665 37499
4579.19 V I 15724 37556

gA gf Log gf

108/sec

0.19 0.055 -1.26

0.97 0.29 -0.54

2.9 0.87 -0.06

0.32 0.094 -1.02

0.50 0.15 -0.83

0.63 0.19 -0.73

16. 4.8 0.68

0.47 0.14 -0.85

0.55 0.16 -0.79

5.5 1.6 0.22

17. 5.1 0.71

0.68 0.20 -0.69

0.30 0.090 -1.04

3.2 0.96 -0.02

0.77 0.23 -0.64

1.6 0.48 -0.32

6.5 1.9 0.29

17. 5.0 0.70
3.3 1.00 -0.00

1.3 0.38 -0.42

1.2 0.36 -€.44

3.0 0.90 -0.04

1.1 0.32 -0.50
10. 3.0 0.48

3.8 1.1 0.06

5.9 1.8 0.25

0.67 0.20 -0.70

2.0 0.61 -0.21

9.8 3.0 0.47

2.0 0.60 -0.22

3.3 0.99 -0.00

1.6 0.50 -0.30

6.5 2.0 0.29

0.99 0.30 -0.52

2.4 0.72 -0.14

3.8 1.2 0.07

1.2 0.36 -0.45

1.0 0.32 -0.50
2.0 0.61 -0.22

0.84 0.26 -0.59

1.0 0.32 -0.50

1 1. 3.4 0.53

0.54 0.17 -0.77

6.8 2.1 0.32

8.3 2.6 0.41

1.9 0.59 -0.23

5.9 1.9 0.27

0.18 0.055 -1.26
4.0 1.3 0.10
0.93 0.29 -0.54
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Wavelength Spectrum Energy Levels gf Loggf
A lO^/sec

4580.40 V I 137 - 21964 0.23 0.072 -1.14
4583.78 V I 15689 - 37499 1.5 0.46 -0.34
4586.36 V I 323 - 22121 0.31 0.098 -1.01
4591.22 V I 19145 - 40920 12. 3.9 0.60
4594.11 V I 553 - 22314 0.50 0.16 -0.80

4606.15 V I 137 - 21841 0.035 0.011 -1.95
4609.65 V I 1 1 101 - 32788 0.24 0.077 -1.11

461 1.74 V I 15665 - 37343 0.70 0.22 -0.65
4619.77 V I 323 - 21964 0.083 0.026 -1.58
4624.41 V I 8476 - 30095 0.23 0.073 -1.14

4626.48 V I 8413 - 30022 0.18 0.057 .-1.24
4635.18 V I 553 - 22121 0.039 0.012 -1.91

4640.07 V I 8476 - 30022 0.22 0.072 -1.14
4640.74 V I 8579 - 30121 0.23 0.074 -1.13
4646.40 V I 8579 - 30095 0.46 0.15 -0.83

4648.89 V I 19189 - 40694 2.3 0.74 -0.13
4666.14 V I 15270 - 36695 0.74 0.24 -0.62
4670.49 V I 8716 - 30121 0.56 0.18 -0.74
4684.45 V I 15270 - 36612 0.52 0.17 -0.76
4686.92 V I 15078 - 36408 0.69 0.23 -0.65

4706.16 V I 15572 - 36815 1.2 0.41 -0.39
4706.57 V I 17242 -•38483 3.0 0.99 -0.01

4710.56 V I 17182 - 38405 2.9 0.97 -0.01

4714.12 V I 171 17 - 38324 2.4 0.79 -0.10

4715.89 V I- 19026 - 40225 2.0 0.68 -0.17

4717.69 V I 17055 - 38246 1.9 0.62 -0.21

4721.51 V I 15724 - 36898 0.95 0.32 -0.50

4722.86 V I 15771 - 36938 0.96 0.32 -0.49

4729.53 V I 15270 - 36408 0.83 0.28 -0.56

4730.38 V I 15689 - 36823 0.62 0.21 -0.68

4742.63 V I 18805 - 39884 1.5 0.50 -0.30

4746.63 V I 16361 - 37423 0.67 0.23 -0.65

4748.52 V I 16450 - 37503 1.1 0.38 -0.42

4750.98 V I 16573 - 37615 1.4 0.46 -0.33

4751.56 V I 15572 - 36612 0.74 0.25 -0.60

4753.93 V I 16729 - 37758 1.2 . 0.41 -0.38

4757.48 V I 16361 - 37375 1.8 0.62 -0.21

4766.63 V I 16450 - 37423 1.5 0.51 -0.30

4776.36 V I 16573 - 37503 3.8 1.3 0.11

4786.51 V I 16729 - 37615 3.2 1.1 0.03

4796.92 V I 16917 - 37758 4.1 1.4 0.15

4799.77 V I 0 - 20828 0.0049 0.0017 -2.78

4807.53 V I 17136 - 37931 4.3 1.5 0.18

4827.45 V I 323 - 21033 0.037 0.013 -1.89

4831.64 V I 137 - 20828 0.038 0.013 -1.87

4832.43 V I 0 - 20688 0.030 0.011 -1.98

4833.02 V I 13802 - 34487 0.23 0.081 -1.09

4848.81 V I 21603 - 42221 2.0 0.72 -0.14

4851.48 V I 0 - 20606 0.079 0.028 -1.55

4862.61 V I 20830 - 41389 2.9 1.0 0.01
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Wavelength Spectrum Energy Levels

A K
AQ^A lA4oo4. /

4

\T TV I
1 11
I J / ZUooo

4871.26 V I 17242 — 37765
4875.48 V I 323 — 20828
4880.56 V I 9637 — 30121
4881.56 V I 553 — 21033

A 8Q/1 0 14074.Z 1 V I 1 /Ujj 17/1 8 13 1 4o 1

4900.62 V I 17117 — 37517
4904.29 V I 9637 - 30022
4925.65 V I 9825 — 30121
4932.03 V I 9825 — 30095

^700. 1 L V I

5002.33 V I 19023 — 39009
5014.62 V I 19145 — 39081
5051.63 V I 21646 - 41437
5128.53 V I 18438 - 37931

^ 1 '38 A'} V 1 1 ojUZ J / / JO
5139.53 V I 19078 — 38530
5148.72 V I 18198 - 37615
5159.35 V I 18126 - 37503
5169.94 V I 18086 — 37423

V I 1 o 1 zu J / J / J

5192.99 V I 18680 — 37931
5193.62 V I 18174 — 37423
5194.83 V I 18259 - 37503
5195.36 V I 18372 - 37615

JZUO.O 1 V 1 J / J / J

5216.59 V I 18259 — 37423
5225.77 V I 18372 - 37503
5233.75 V I 18513 — 37615
5234.07 V I 19023 — 38124

3Z4U.ZU V I I oOoU "377 ^ 8J / / Jo
5240.87 V I 19145 — 38221
5260.98 V I 18438 — 37441
5353.41 V I 19078 — 37753
5383.43 V I 20828 — 39399

J JO J. 14 V I Z IUj J jyjy 1

5388.30 V I 20688 — 39241
5397.87 V I 20606 — 39127
5401.93 V I 19023 — 37530
5415.26 V I 19145 — 37606

j4 1 0.U7 V I 1 yuz J inAi KJ /4 / J

5424.08 V I 19026 — 37458
5434.18 V I 19078 — 37475
5437.66 V I 19145 — 37530
5458.12 V I 19026 — 37343

5487.22 V I 14549 32768
5487.92 V I 19145 37362
5489.94 V I 14515 32725
5504.87 V I 13802 31962
5507.75 V I 19023 37175

gt Log gf

10^/sec

0.12 0.043 -1.37

0.67 0.24 -0.62

0.16 0.058 -1.24
(\ 1 QO.iy — 1. lo

0.21 0.073 -1.13

0.62 0.22 -0.65

1.6 0.57 -0.25

0.33 0.12 -0.92
n 7Q nil A Q7—u.y /

0.12 0.044 -1.35

4.0 1.5 0.17

3.0 1.1 0.06

3.7 1.4 0.15
7 AZ.4 A AT—U.U3
3.7 1.5 0.16

3.5 1.4 0.14
0.99 0.39 -0.41

2.1 0.84 -0.07
1 7
1 .z n /I Qu.4y A -J 1^J.5 1

0.64 0.26 -0.59

0.56 . 0.23 -0.65

3.7 1.5 0.18

0.65 0.26 -0.58

5.5 1.3 All
U. 1 3

1.7 0.69 -0.16

0.56 0.23 -0.64

1.2 0.50 -0.30

1.0 0.43 -0.37
1 1
1 .

1

n AAU.44 A 1 <

4.0 1.6 0.21

0.63 0.26 -0.59

4.1 1.7 0.23

0.49 0.21 -0.69
1 A1.4 A —U.Z3
1.8 0.80 -0.10

2.3 I.O 0.00

0.70 0.31 -0.52

0.54 0.24 -0.62

i.U 1.3 A 1 7
U. 1 Z

4.4 2.0 0.29

0.86 0.38 -0.42

1.5 0.66 -0.18

1.3 0.57 -0.24

\j.5j n 1 <U. 1

J

A 8 1

0.50 0.22 -0.65

0.21 0.093 -1.03

2.5 1.1 0.06

0.20 0.093 -1.03

0.18 0.084 -1.08

2.0 0.91 -0.04
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Wavelength Spectrum Energy Levels
A K

551 1.18 V I 19145 - 37285
5545.93 V I 8579 - 26605
5547.07 V I 8716 - 26738
5558.75 V I 13802 - 31786
5561.66 V I 1381

1

- 31786

5584.50 V I 8579 - 26480
5586.00 V I 15001 - 32898
5592.42 V I 8476 - 26353
5601.38 V I 19078 - 36926
5604.94 V I 8413 - 26249

5624.20 V I 18805 - 36580
5624.60 V I 8579 - 26353
5624.89 V I 8476 - 26249
5626.01 V I 8413 - 26183
5627.64 V I 8716 - 26480

5632.46 V I 553 - 18302
5633.90 V I 19078 - 36823
5635.51 V I 19026 - 36766
5646.1

1

V -I 8476 - 26183
5657.44 V I 8579 - 26249

5668.36 . V I 8716 - 26353
5670.85 V I 8716 - 26345
5698.52 V I 8579 - 26122
5703.56 V I 8476 - 26004
5706.98 V I 8413 - 25931

5708.95 V I 19189 - 36701
5725.64 V I 19078 - 36539
5727.03 V I 8716 - 26172
5727.66 V I 8476 - 25931
5731.25 V I 8579 - 26022

5734.01 V I 19026 - 36461
5737.06 V I 8579 - 26004
5743.45 V I 8716 - 26122
5747.70 V I 19145 - 36539
5748.87 V I 15270 - 32660

5752.74 V I 15078 - 32456
5761.41 V I 8579 - 25931
5772.42 V I 15572 - 32891
5776.64 V I 8716 - 26022
5782.61 V I 8716 - 26004

5783.50 V I 21841 - 39127
5784.38 V I 22314 - 39597
5786.16 V I 21964 - 39241
5788.56 V I 15078 - 32349
5807.14 V I 24899 - 42114

5817.06 V I 15270 - 32456
5817.53 V I 24993 - 42177
5830.72 V I 251 12 - 42257
5846.30 V I 25254 - 42353
5850.32 V I 15572 - 32660

gA gf Loggf
10^/sec

0.41 0.19 -0 73
0.033 0.015 —\ 82
0.1

1

0.049 -1 31

0.22 0.10 -0.99
0.18 0.082 -1.09

0.20 0.093 —1 03
0.19 0.091 —1 04
0.13 0.063 —1 20
0.76 0.36 -0.45
0.093 0.044 -1.36

0.31 0 15 -0 83

0.27 0. 13 -0 89
0.094 0.044 -1 35

0.074 0.035 -1.46
0.56 0.27 -0.57

0.0018 0 00085 —3 07
0.26 0.12 -0.91

0.33 0.16 -0.81

0.11 0.053 -1.28
0.15 0.072 -1.14

0.16 0.075 -1.13

0.43 0.21 -0.69
1.6 0.76 -0.12
1.2 0.56 -0.25
0.70 0.34 -0.47

0.29 0.14 -0.85

1.7 0.85 -0.07

1.1 0.55 -0.26
0.21 0.10 -0.99
0.29 • 0.14 -0.85

1.0 0.50 -0.30
0 29 0 14 -0 85

0.15 0 073 -1 14J. • X ^
0.42 0.21 -0.68

0.35 0.17 -0.76

0.13 0.066 -1.18

0.021 0.010 -1.98

0.63 0.31 -0.50
0.045 0.023 -1.65

0.014 0.0072 -2.14

0.58 0.29 -0.53

2.5 1.3 0.10

3.0 1.5 0.18

0.17 0.087 -1.06

4.2 2.1 0.33

0 18 0.091 -1.04
4 3 2 2 0 34
7 1/ . 1 3 6 0 56

5 6 0.75

o!o95 0.049 -L31
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Wavelength Spectrum Energy Levels

A K

5924.57 V I 15063 31937
5978.91 V I 15001 — 31722
5980.78 V I 9637 — 26353
6002.31 V I 9825 — 26480
6002.63 V I 8476 — 25131

6016.12 V I 21603 38221
6025.41 V I 14949 — 31541
6039.73 V I 8579 25131
6058.14 V I 8413 24915
6067.26 V I 21646 38124

6081.44 V I 8476 24915
6090.22 V I 8716 - 25131
6106.98 V I 1 1 101 27471
611 1.67 V I 8413 24771
61 19.52

. V I 8579 24915

6128.34 V I 8476 24789
6135.38 V I 8476 - 24771
6150.15 V I 2425 — 18680
6170.36 V I 231

1

— 18513
6189.35 V I 2220 — 18372

6199.19 V I 231

1

18438
6213.87 V I 2425 - 18513
6216.37 V I 2220 18302
6218.31 V I 23520 39597
6224.50 V I 231

1

18372

6230.74 V I 2153 18198
6233.20 V I 2220 — 18259
6240.13 V I 2153 18174
6242.81 V I 21 12 18126
6243.10 V I 2425 — 18438

6251.82 V I 2311 18302
6256.90 V I 2220 - 18198
6258.57 V I 21 12 18086
6261.22 V I 2153 18120
6266.32 V I 2220 18174

6268.82 V I 2425 18372
6274.65 V I 2153 - 18086
6282.33 V I 17242 — 33155
6285.16 V I 2220 — 18126
6292.83 V I 231

1

— 18198

6296.49 V I 2425 18302
6311.50 V I 26738 - 42578
6324.66 V I 17182 — 32989
6326.84 V I 15063 — 30864
6339.09 V I 15001 — 30771

6349.48 V I 14949 30694
6355.58 V I 17117 32847
6357.30 V I 14910 30636
6358.82 V I 17242 32964
6361.27 V I 17182 32898

gA
108/sec

0.29 0.16 -0.81

0.19 0.10 -1.00

0.029 0.015 -1.81

0.043 0.023 -1.64
0.058 0.032 -1.50

1.2 0.64 -0.20

0.13 0.068 -1.17

0.47 0.26 -0.59
0.097 0.053 -1.27

0.81 0.45 -0.35

0.47 0.26 -0.58

1.3 0.74 -0.13

0.057 0.032 -1.49

0.27 0.15 -0.82

0.59 0.33 -0.48

0.019 0.011 -1.97

0.27 0.15 -0.82

0.031 0.018 -1.75

0.014 0.0079 -2.10

0.0036 0.0021 -2.69

0.073 0.042 -i.38
0.021 0.012 -1.91

0.070 0.041 -1.39

1.8 1.0 0.02

0.020 0.012 -1.93

0.064 0.037 -1.43

0.015 0.0089 -2.05

0.0085 0.0050 -2.30

0.025 0.015 -1.83

0.11 0.067 -1.17

0.044 0.026 -1.59

0.013 0.0076 -2.12

0.013 0.0073 -2.13

0.0084 0.0050 -2.31

0.013 0.0076 -2.12

0.020 0.012 -1.92

0.025 0.015 -1.83

0.18 0.10 -0.98

0.030 0.018 -1.76

0.030 0.018 -1.74

0.027 0.016 -1.80
4.2 2.5 0.40

0.14 0.085 -1.07

0.39 0.23 -0.63

0.30 0.18 -0.74

0.26 0.16 -0.80
0.14 0.083 -1.08

0.26 0.15 -0.81

0.25 0.15 -0.81

0.35 0.21 -0.68
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Wavelength Spectrum Energy Levels

A K

6379.36 V I 17117 - 32788
6393.28 V I 17055 32692
6430.47 V I 15771 31318
6431 63 V I 15724 31268
6433.18 V I 15689 31229

6435.16 V I 15665 — 31200
6452.34 V I 9637 25131
6488 05 V I 19078 34487
6504.17 V I 9545 24915
653 1.43 V IV 1 9825 25131

6543.51 V I 9637 - 24915
6558.02 V I 11101 — 26345
6565 88 V l'V 1 9545 7477 1^-'-r III

6605 97 V IV 1 9637 ^" III

6607 83 V IV 1 10892 26022

6623.54 V I 15771 - 30864
6624.85 V I 9825 24915
6633.26 V I 1 1101 26172
6643.79 V I 15724 30771
6693.66 V I 21603 36539

6708.07 V I 9825 - 24728
6753.00 V I 8716 23520
6766.49 V I 8579 23353
6784.98 V I 847(5 2321

1

6812 40 V I 8413 23088

6829.94 V I 8716 - 23353
6832.44 V I 8579 23211
6839 58 V I 1 9023 33640
6841 90 V IV 1 8476 23088
6870 88 V IV 1 1 9145 33695

6871.56 V I 15572 — 30121
6894.00 V I 19026 — 33528
6974.50 V IV 1 19026 33360
7026 07 V IV 1 1 9078 33307
7063 69 V TV 1 11101 25'>54

7102.58 V I 17242 - 31318
7151.36 V I 20768 34747
7182.08 V I 18805 32725
7264.29 V IV 1 20768 34530
7321.44 V IV 1 17117 30771

7338.92 V I 17242 - 30864
7356.54 V I 17182 30771
7358 66 V I 20789 34375
7361.39 V I 17054 30636^ \J\J \J

7362.49 V IV 1- 19189 32768

7363.16 V IV 1. 17117 30694
7385.95 V I 19189 32725
7485.90 V I 20813 34168
7488.08 V I 15270 28621
7578.75 V I 24915 38106

gA gf Loggf
±\j /sec

0.22 0.13 -0.88
0.13 0.080 -1.09
0.22 0.14 -0.86
0.14 0.088 -1.06
U.Uo /

A AC A 1 O T—1.27

0.069 0.043 -1.37

0.078 0.049 -1.31

0.18 0.11 -0.95

0.060 0.038 -1.42

U. 1 3
A AO 10.081 1 AA—1.09

0.030 0.019 -1.72

0.027 0.017 -1.76
0.012 0.0075 -2.13

0.058 0.038 -1.42
U.Uzj A A 1 ^ —1.79

0.065 0.043 -1.37

0.061 0.040 -1.40
0.022 0.014 -1.85

0.079 0.052 -1.28
A O /I
I).24 A 1

U. 1 6 n n a—1). /y

0.0087 0.0059 -2.23

0.052 0.036 -1.45

0.040 0.027 -1.56
0.029 0.020 -1.70
A A 1 Au.ui y A A 1 10.013 1 on—1.89

0.0070 0.0049 -2.31

0.012 0.0081 -2.09

0.17 0.12 -0.94

0.0084 0.0059 -2.23
A 1 C
U. 1 J

All
U. 1 1

0.048 0.034 -\A1
0.11 0.077 -1.12

0.17 0.13 -0.90

0.31 0.23 -0.64
A A 1 10.01

1

A AAOA0.0080 O 1 A—2. lU

0.049 0.037 -1.43

0.16 0.12 -0.92

0.089 0.069 -1.16

0.30 0.24 -0.62

0.061 A A /I n0.049 1 '5 1— 1 .5 1

0.31 0.25 -0.59

0.26 0.21 -0.67

0.22 0.18 -0.75

0.17 0.14 -0.86

0. 15
A 1 "5

0. 1

3

A OA

0.17 0.14 -0.85

0.12 0.10 -1.00

0.23 0.20 -0.71

0.049 0.041 -1.39

0.72 0.62 -0.21
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Loggf

7591.24 V I 24771 37940 0.55 0.47 -0.32

7596.92 V I 19189 32349 0.17 0.15 -0.83

7598.28 V I 18805 31962 0.13 0.1

1

-0.96

7624.81 V I 25131 38242 1.5 1.3 0.12

7701.37 V I 18805 31786 0.049 0.044 -1.36

7704.81 V I 25131 38106 0.51 0.45 -0.34

7937.92 V I 24728 37322 1.2 1.1 0.06

8027.39 V I 8579 21033 0.015 0.015 -1.83

8093 48 V I 8476 20828 0.0070 0.0069 -2.16

8108 59 V I 251 12 37441 0.64 0.63 -0.20

8109.07 V I 24899 37227 0.48 0.47 -0.33

8116.80 V I 8716 21033 0.062 0.061 -1.21

8136.79 V I 24830 371 17 0.52 0.52 -0.28

8144.59 V I 8413 20688 0.014 0.014 -1.85

8154.55 V I 24899 37158 0.47 0.47 -0.33

8161.07 V I 8579 20828 0.035 0.035 -1.45

8171.35 V I 24993 37227 0.72 0.72 -0.14

8180.21 V I 20768 _ 32989 0.11 0.1

1

-0.96

8186.71 V I 8476 _ 20688 0.017 0.017 -1.77

8187.33 V I 251 12 _ 37322 1.2 1.2 0.10-

8198.87 V I 8413 20606 0.014 0.014 -1.85

8203 07 V I 25254 37441 1.9 1.9 0.29

8241.61 V I 8476 20606 0.01

1

0.01

1

-1.94

8253 51 V I 8716 20828 0.015 0.015 -1.82

8255.88 V I 8579 20688 0.014 0.015 -1.83

8280.39 V I 25931 38004 0.30 0.31 -0.50

8282.37 V I 26172 38242 1.3 1.3 0.13

8324.42 V I 25931 _ 37940 0.53 0.55 -0.26

8331.23 V I 26004 _ 38004 0.92 0.96 -0.02

8342.03 V I 26122 _ 38106 0.95 0.99 -0.01

8499.52 V I 26480 38242 0.83 0.90 -0.04

8534.49 V I 21646 33360 0.11 0.12 -0.94

8919.85 V I 9824 21033 0.034 0.041 -1.39

8932.93 V I 9637 20828 0.016 0.019 -1.71

8971.62 V I 9545 20688 0.0062 0.0075 -2.12

493



Wavelength Spectrum Energy Levels

A K 108/sec

gf Loggf

2384.00 V II 8842 - 50775 9.3 0.79 -0.10
2479.05 V II 13543 53869 54. 4.9 0.69
2479.52 V II 13609 I 53927 36. 3.3 0.52
2482.31 V II 11908 — 52181 29. 2.7 0.42
2503.02 V II 8640 — 48580 21. 1.9 0.29

2506.22 V II 8842 - 48731 24. 2.3 0.35

25 14.64 V II 9098 48853 27. 2.6 0.42
2527.90 V II 12706 I 52253 138. 13. 1.12

2528.47 V II 12545 — 52083 77. 7.4 0.87
2528.84 V II 12622 — 52154 97. 9.3 0.97

2534.52 V II 11296 - 50739 16. 1.5 0.18
C AO /1C\2548.69 V II

1 1 C 1 C11515 50739 32. 3.1
f\ A{\0.49

2549.28 V II 11908 51123 59. 5.7 0.76
2552.96 V II 13609 — 52767 64. 6.3 0.80
2553.67 V II 11515 — 50662 20. 1.9 0.28

2630.67 V II 14656 - 52658 103. 11. 1.03

2642.2

1

V II
1 A C C /'

14556 52392 o n
89.

C\ A
9.4 0.97

2644.36 V 11 34746 I 72551 92. 9.6 0.98

2645.84 V II 14462 — 52246 57. 6.0 0.77

2655.68 V II 35193 — 72837 108. 11. 1.06

2658.98 V 11 14656 — 52253 21. 2.2 0.34

2659.61 V II
1 ^7 A 1 11791 1

CCA CiC\55499 30. 3.2 A C 10.5

1

2672.00 V II 107 37521 5.0 0.53 -0.27

2677.80 V II 36 — 37369 6.3 0.68 -0.17

2678.57 V II 209 — 37531 4.7 0.51 -0.29

2679.32 V II 209 - 37521 6.6 0.71 -0.15

2682.87 V II 107 37369 3.0 0.33 —0.49

2683.09 V II 0 37259 2.9 0.32 -0.50

2685.69 V II 36 — 37259 1.1 0.12 -0.92

2687.96 V II 339 — 37531 19. 2.0 0.30

2688.72 V II 339 — 37521 2.9 0.31 -0.50

2689.88 V II 36 37201 2.4 0.26 f\ c o—0.58

2690.24 V II 209 37369 3.8 0.41 -0.39

2690.79 V II 107 — 37259 3.9 0.43 -0.37

2700.94 V II 339 — 37352 11. 1.2 0.09

2702.19 V II 209 — 37205 6.1 0.66 -0.18

2705.22 V II 0 36955 0.68 0.075 —1.13

2706.17 V II 209 37151 8.4 0.92 -0.04

2706.70 V II 107 — 37041 2.3 0.25 -0.59

2707.86 V II 36 — 36955 1.6 0.17 -0.76

2711.74 V II 339 - 37205 2.7 0.30 -0.53

2713.05 V II 107 36955 0.91 0. lU 1 r\f\— 1 .UU

2714.20 V II 209 37041 1.9 0.21 -0.69

2715.69 V 11 107 — 36919 9.6 1.1 0.02

2723.22 V II 209 — 36919 0.45 0.050 -1.30

2728.64 V II 36 — 36674 3.4 0.38 -0.42

2733.90 V 11 107 36674 0.53 0.059 -1.23

2739.71 V II 0 36489 1.3 0.15 -0.83

2742.41 V II 36 36489 1.2 0.14 -0.87

2742.67 V II 3163 39613 0.97 0.11 -0.96
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"Wavelength Spectrum Energy Levels

A K

2747.48 V II 19113 55499
2753.40 V II 19192 55499
2760.12 V II 13512 _ 49731
2760 70 V 11 19192 _ 55403
2765.67 V 11 12706 48853

2766.46 V II 13595 49731
2768 56 V II 12622 48731
2774.28 V II 12545 48580
2774.72 V II 19113 55142
2775.76 V II 19192 55207

2777.73 V II 13742 49731
2797.02 V II 16341 52083
2797.80 V II 16422 52154
2798.76 V II 16533 52253
2799.45 V II 13491 _ 49202

2802.80 V II 13543 4921

1

2803.47 V II 13609 49269
2805.54 V II 18294 53927
2810.16 V II 18294 _ 53869
2810.27 V II 18354 _ 53927

2817.50 V II 18269 53751
2836.52 V II 13609 48853
2841.04 V II 13543 4873

1

2845.24 V II 20363 55499
2847.57 V II 20242 55350

2849.05 V II 13491 48580
2850 69 VV II 22274 57343
2854.34 VV II 20280 55304
2869.13 V II 20363 55207
2869.96 VV II 2687 37521

2877.69 V II 14462 49202
2879.16 V II 2809 37531
2880.03 V II 2809 _ 37521
2882.50 V II 2687 37369
2884.78 V II 2605 37259

2888.25 V II 14656 49269
2889.62 V II 2605 37201
2891.64 V II 2687 37259

V II 2968 37531
2892 66 V II 2809 37369

2893.32 V II 2968 37521
2896 21 V II 2687 37205
2903.08 V 11 2605 37041
2906.46 VV II 2809 37205
2907.47 VV II 2968^ y \i Kj 37352

2908.44 V II 20343 54716
2908.82 V II 3163 37531
2910.02 V II 2687 37041
2910.39 V II 2605 36955
2911.06 V II 2809 37151

at Log gf

IQS/see

63. 7.1 0.85

149. 17. 1.23

29. 3.3 0.51

94. 11.
1 /AO
1.03

54. 6.2 0.80

29. 3.3 0.52

32.
,

3.7 0.57

34. 4.0 0.60

46. 5.3 0.72

46. 5.3 0.73

65. 7.5 0.88

48. 5.6 0.75

54. 6.3 0.80

60. 7.1 0.85

39. 4.6 0.67

39. 4.7 0.67

53. 6.3 0.80

27. 3.2 0.51

81. 9.6 0.98

81. 9.6 0.98

53. 6.3 0.80

25. 3.0 0.48

24. 2.9 0.47

49. 5.9 0.77

112. 14. 1.13

12. 1.4 0.16

95. 12. 1.07

144. 18. 1.24

143. 18. 1.25

0.56 0.070 -1.16

47. 5.9 0.77

2.0 0.25 -0.61

6.5 0.81 -0.09

6.8 0.84 —0.07

6.6 0.82 -0.09

65. 8.1 0.91

6.5 0.81 -0.09

16. 2.0 0.30
10.0 1.2 0.10
16. 2.0 0.31

27. 3.4 0.53

6.2 0.78 -0.11

6.0 0.75 -0.12

16. 2.0 0.30
8.8 1.1 0.05

46. 5.8 0.77

46. 5.8 0.76

12. 1.5 0.18

8.5 1.1 0.03

9.6 1.2 0.09
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Log gf

2917.37 V II 2687 - 36955 2.0 0.25 -0.60
2919.99 V II 2968 37205 3.7 0.47 -0.33

2920.38 V II 2687 36919 6.0 0.77 -0.1

1

2924.02 V IIV i 1 3163 37352 44. 5.6 0.75

2924.64 V II 2968 37151 28. 3.6 0.56

2930.13 V II 14462 — 48580 21. 2.7 0.44

2930.81 V II 2809 36919 12. 1.5 0.17

2932.32 V II 20623 54716 70. 9.0 0.95

2934.40 V II 2605 36674 3.2 0.41 -0.39

2938.25 V II 14556 48580 12. 1.6 0.20

2941.37 V II 3163 - 37151 16. 2.0 0.31

2941.49 V II 2687 36674 6.8 0.88 -0.05

2944.57 V II 2968 36919 17. 2.2 0.35

2949.17 V II 22274 56171 72. 9.3 0.97

2950 35 V II 2605 36489 4.3 0.56 -0.25

2952.08 V II 2809 — 36674 9.7 1.3 0.10

2957.52 V II 2687 36489 3.7 0.48 -0.32

2968 38 V II 13742 47420 189. 25. 1.40

1912.15 V II 19133 52767 99. 13. 1.12

2975.65 V II 13512 47108 26. 3.5 0.54

2976.20 V II 13512 — 47102 35. 4.7 0.67

2976.52 V II 13595 47181 1 12. 15. 1.17

2981.20 V II 19166 52700 49. 6.6 0.82

2988.02 V II 13595 47052 26. 3.5 0.54

2989.60 V II 13742 47181 13. 1.8 0.26

2994.54 V II 30673 - 64057 144. 19. 1.29

2996.00 V II 13512 46880 21. 2.8 0.45

3001.20 V II 13742 47052 74. 10. 1.00

3003.46 V II 13595 46880 25. 3.4 0.53

3008 61 V II 13512 46740 12. 1.6 0.22

3013.10 V II 13512 — 46690 24. 3.3 0.51

3014.82 V II 13595 46755 37. 5.0 0.70

3016 78 V IIV 11 13742 46880 50. 6.9 0.84

1033 45 V IIV ll 20363 53320 245. 34. 1.53

3033 82 V II 14656 47608 96. 13. 1.12

3041.42 V II 16341 - 49211 21. 3.0 0.47

3042.26 V II 16341 49202 43. 5.9 0.77

3048 22 V IIV 11 20280 53077 199. 28. 1.44

3048 89 V IIV 11 16422 4921

1

43. 6.0 0.78

3053 39 V IIV 11 14556 47297 57. 7.9 0.90

3053.89 V II 16533 - 49269 33. 4.6 0.66

3063.25 V II 20242 52878 124. 17. 1.24

3067.12 V IIV 11 14462 47056 58. 8.2 0.91

3093 1

1

V IIV 11 3163 35483 43. 6.1 0.79

3094.20 V II 16422 48731 86. 12. 1.09

3100.94 V II 16341 _ 48580 77. 11. 1.04

3102.30 V II 2968 35193 32. 4.6 0.66

3110.71 V II 2809 34947 25. 3.6 0.56

3113.57 V II 23391 55499 107. 15. 1.19

3118.38 V II 2687 34746 18. 2.7 0.42
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Loggf

3120.73 V II 20623 52658
3121.14 V II 3163 35193
3122.90 V II 23391 55403
3125.28 V II 2605 _ 34593
3126.22 V II 2968 34947

3130.27 V II 2809 34746
3133 33 V II 2687 34593
3134.93 V II 20363 52253
3136.51 V II 20280 _ 52154
3139.74 V II 20242 _ 52083

3142.48 V II 17911 49724
3145.34 V II 3163 34947
3145.97 V II 2968 _ 34746
3146.23 V II 20617 52392
3151.32 V II 20522 _ 52246

3164.83 V II 8842 40430
3168.14 V II 8640 40196
3187.71 V II 8640 40002
3188.51 V II 8842 40196
3190.68 V II 9098 40430

3208.35 V II 8842 40002
3214.75 V II 9098 40196
3217.1

1

V II 16533 47608
3237.87 V II 16422 47297
3250.78 V II 23391 _ 54144

3251.87 V II 20343 51086
3254.77 V II 16340 47056
3267.70 V II 8640 39234
3271.12 V II 8842 39404
3276.12 V II 9098 39613

3279.84 V II 191 13 49593
3282.53 V II 19113 49568
3289.39 V II 8842 _ 39234
3298.74 V II 9098 39404
3321.54 V II 19113 49211

3485.92 V II 8842 37521
3493.17 V II 8640 37259
3497.03 V II 20981 _ 49568
3504.44 V II 8842 _ 37369
3517.30 V II 9098 37521

3520.02 V II 8640 37041
3524.72 V II 8842 37205
3530.77 V II 8640 36955
3545.20 V II 8842 37041
3556 80 V II 9098 37205

3560.60 V II 8842 36919
3589.76 V II 8640 36489
3592.02 V II 8842 36674
3593.33 V II 9098 36919
3669.41 V II 20363 47608

64. 9.4 0.97

4.0 0.58 -0.24

177. 26. 1.41

13. 2.0 0.29

2.5 0.37 -0.43

4.9 0.72 -0.14

3.7 0.55 -0.26

171. 25. 1.40

121. 18. 1.25

120. 18. 1.25

106. 16. 1.19

1.5 0.22 -0.65

0.49 0.073 -1.13

38. 5.6 0.75

31. 4.6 0.66

1.8 0.26 -0.58

2.3 0.35 -0.46

17. 2.6 0.42

23. 3.6 0.55

36. 5.4 0.73

3.2 0.49 -0.3

1

3.4 0.52 -0.28

75. 12. 1.07

50. 7.9 0.90

56. 8.9 0.95

27. 4.2 0.63

43. 6.8 0.83

36. 5.8 0.77

33. 5.3 0.72

29. 4.7 0.67

58. 9.4 0.97

29. 4.7 0.67

3.1 0.51 -0.29

3.3 0.54 -0.27

27. 4.5 0.65

2.6 0.47 -0.33

1.1 0.20 -0.69

53. 9.7 0.99

4.6 0.85 -0.07

13. 2.4 0.38

3.0 0.56 -0.25

2.4 0.44 -0.35

.4.4 0.83 -0.08

11. 2.1 0.33

12. 2.3 0.36

1.0 0.20 -0.71

9.9 1.9 0.28

9.0 1.7 0.24

5.4 1.0 0.02

37. 7.4 0.87
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Wavelength Spectrum Energy Levels

A K

3715.47 V II 12706 - 39613
3727.34 V II 13609 - 40430
3728.34 V II — 47056

V II 12622 f\ A f\ A— 39404
3745.80 V II 12545 - 39234

3750.87 V II 13543 - 40196
3770.97 V II 13491 - 40002
3878.71 V II 14656 — 40430
3899.13 V II

1 A C C /'

14556 — 40196
3903.26 V II

1 1 C\f\0
1 1908 - 37521

3914.33 V II 14462 - 40002
3916.41 V II 11515 - 37041
395 1.97

T T -w-wV II
1 1 nno
1 lyUo — 372U5

3968.09 V II 1 1296 — 36489
3973.64 V II 11515 - 36674

3997.12 V II 11908 - 36919
4005.71 V II 14656 - 39613
4023.39 V II 14556 - 39404
4035.63 V II 14462 - 39234

gA gf Loggf
108/sec

1 1. 2.3 0.36
1 1. 2.3 0.35
1 A
14.

O O2.8
f\ A C
0.45

9.3 2.0 0.29
7.2 1.5 0.18

8.6 1 o
1.8 0.26

8.2 1 ^7
1.7 0.24

6.1
1 >i1.4 A 1 /I0.14

4.5 1.0 0.01

0.77 0.18 -€.76

4.3 A A 1—0.01

1.3 U.3

1

A C 1—0.5

1

2.0 0.46 —0.34

0.58 0.14 -0.86
1.2 0.29 -0.54

0.66 A 1 ^0.16 A OA—O.oO
4.6 1.1

A A C0.05

3.0
A
0.73

AIT-0.13

3.9 0.94 -0.03
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

2182.90 W I 6219 52015
2249.84 W I 1670 — 46105
2271.37 TXT *W I 33zo /I T "I 1 O4 /33o
ZZ 1 /.JO

TXT TW I
A A 1QQ143oy3

zzo4.yu TXT TW I
1 ^TAID /U A C/IT)4j4ZZ

2285.17 W I 6219 — 49966
2294.49 W I 6219 — 49789
T> QC TOzzyo.zo TXT TW I

A Q1A 4o3Zo
ZiUo.oU W I

OQC 1Zyj I 4ozyz
Z3Uy.U4 TUT TW I

^O 1 QoZ 1 y /I QC 1 /t4yj 14

2313.19 W I 0 43217
2314.18 W I 6219 — 49418
Z31o.y4 TXT TW I

1 CATA
1 jU/U CO 1 TOJO 1 /y

z3Z1.d3 TIT TW I 33Zo /I /; 1 O C4d3oj
232o.5o TXT TW I 6Z ly AQi QO4y loo

2331.30 W I 12162 55043
2341.37 W I 1670 — 44367
2343. 13

TXT TW I
1 TAAO jy6 /3

^1 AH anz34/.y /
TXT TW I

"2 1 O33Zo A C OAT4jyuz
Z3 j4.0i TXT TW I

1 Qoziy 4oD lb

2358.07 W I 12162 54557
2360.43 W I 3326 — 45678
Z3o3.Uo TXT TW I

1 /;talo/U A 1 QT C43y / J

Z3oj.4j TXT TW I
A
y) 4ZZoZ

Z30J.0J TXT YW I
1 TAAO
1 /UUo COT/;/!jyzo4

2366.18 W I 4830 — 47079
2366.95 W I 9528 — 51763
Z3o /.6o

1IT TW I
1 iCTA16 /U A 1 OQ'343oy3

Z3 /U.oo TIT TW I
1 QC 1zyj 1

>1 C 1 1 T4j 1 1 /

Z3 / 1.3? TIT TW I
1 T 1 AT
1 / lU/ jyzo4

2374.14 W I 6219 48326
2374.46 W I 4830 — 46932
2374.76 TXT TW I 3326 A C A^'^454ZZ
Z3 /o.U/ TXT TW I

1 CATA13U /U CT 1 /I T
J / 143

Z3 /O.JO TXT TW I
1 T 1 AT
1 / lU /

CO 1 TOjy 1 /z

2382.99 W I 6219 48171
2384.82 W r 6219 — 48138
z3oo. 1 /

TXT TW I
1 TAAO
1 /UUo COQA/ljoyu4

z3oy.u/ TXT IW I
1 iCTA167U /I "3 C 1 C43 J 15

Z3y /. /Z TXT TW I 33Zo /I CA 1 Q4juiy

2397.98 W I 3326 45015
2399.04 W I 17107 — 58778
Z4l;l.zy W I

1 Qoziy /I TO C 14 /oj 1

T A AO /I /IZ4UZ.44 TXT tW I
1 TTTO13 / /o C C'3 O A

J j3oy
Z4UJ.ZO TXT TW I i334y C /I Q 1 Oj4y iz

T/IA^ CO TXT ¥W I
1 /CTAlb /U /I "3 O O O43ZZo

2409.03 W I 4830 46328
2410.63 W I 6219 47689
2414.04 W I 3326 44737
2415.68 W I 1670 43054

1.2 0.086 -1.06
0.75 0.057 -1.24
U.Zo A ATAU.UZU 1 TA— 1. /U
A CO
u.jy A (\Af^U.U40 1 1A—1.34
A lAU.3U A AO /IU.UZ4 1 ^0l.oZ

1.8 0.14 -0.85

3.5 0.28 -0.56

1.3 A 1 AU. lU A QC
A Q 1U.O 1

A AACU.UOJ 1 1 Q— 1 . 1 y
o cZ.J A OAU.ZU A TA—U. /U

0.66 0.053 -1.27

1.7 0.13 -0.88

ZA A 1 Q
u. ly A T 1—U. / 1

1 Qi.y A 1 C
U. 1 J A OO—U.oZ

3.Z A O^U.Zo A CO—u.jy

3.7 0.30 -0.52

0.58 0.048 -1.32

Z.Z A 1 O
U. lo A T C-V. / J

A nU.3Z A AOTU.UZ /
1 CT— 1. J /

3.3 A OTU.Z /
A CT—U.J /

1.6 0.13 -0.87

3.0 0.25 -0.59
O TZ. /

A O 1U.Z3 A CA—U.o4
A OlU.Z J A A1 Q 1 TO

1 . /Z
/I4.0 A IQu.3y A A 1

0.89 0.075 • -1.13

1.9 0.16 -0.80
A C 1U.J 1

A (\A 1U.U43 —1.3 /

A C 1U.J 1
A A/1 "3

U.U43 1 '3 T—1.3 /

1.6
A 1 '3

U. 13 —U.87

0.61 0.052 -1.29

4.4 0.37 . -0.43
A yl OU.48 0.U4U 1 ylA—1.4U
A A4.U (\ 1 AU.34 A A T—U.4 /

O AZA A OAU.ZU TV TA—U. /U

2.6 0.22
'

-0.65

8.5 0.73 -0.14
A C4.6 A 1 Qu.3y A A 1—U.41
A AOu.y3 A AOAU.UoU 1 1 A— 1. lU
i T
3. /

A lOU.3Z A A O—u.4y

3.7 0.32 -0.50

3.9 0.34 -0.47
A /I Qu.4y A A/l 1U.U43 1 IT1.3/
C AJ.U (\ A1U.43 A IT—U.3 /

Z.4 A O 1U.Z 1 —u.oy

7.3 0.64 -0.20
1.1 0.093 -1.03
A AAu.yu A AT O0.078 111—1.11

2.3 0.20 -0.70

2.8 0.25 -0.61
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 10^/sec

2416.23 W I 6219 - 47593 0.88 0.077 -1.11

2420.20 W I 13778 - 55084 3.4 0.30 -0.53

2422.28 W I 3326 - 44596 1.0 0.090 -1.05
IW T
VV 1 f>7 1 9UZ 1 7 — 47484 0.72 0.063 -1.20

2424.22 W I 4830 - 46068 14. 1.2 0.09

2425.98 W I 13349 - 54557 15. 1.3 0.11

2427.29 W I 15070 - 56256 11. 0.96 -0.02

2429.84 W I 6219 - 47362 3.6 0.32 -0.49
W TW 1 j\j 1 yjy 11. 0.95 -0.02

2431.08 W I 3326 - 44447 6.2 0.55 -0.26

2433.98 W I 4830 - 45902 10. 0.91 -0.04

2435.96 W I 4830 - 45869 29. 2.6 0.42

2436.26 W I 2951 - 43985 0.27 0.024 -1.62
W fW 1 J.?ZO 2.6 0.24 -0.63

2437.96 W I 9528 - 50534 1.3 0.12 -€.92

2443.33 W I 19826 - 60741 3.7 0.33 -0.48

2443.62 W I 17008 - 57919 13. 1.1 0.05

2444.06 W ll 1670 - 42573 4.0 0.36 -0.44

VV 1 1 9 1 ^^91 Z 1 uz J i^yy D 22. 1.9 0.29

2451.34 W I 12162 - 52943 22. 1.9 0.29

2452.00 W I 0 - 40771 4.0 0.36 -0.45

2454.71 W I 15070 - 55796 46. 4.2 0.62

2454.97 W I 4830 - 45551 11. 1.00 -0.00

Z'+J J. JU W IW 1 oz 1 y ^\jyJ z 20. 1.8 0.26

2456.53 W I 3326 - 44020 8.8 0.80 -0.10

2459.30 W I 3326 - 43975 12. 1.1 0.04

2460.16 W I 6219 - 46855 7.0 0.63 -0.20

2461.57 W I 12162 - 52774 15. 1.4 0.14

Z'tOZ. / y W 1 1 D / W — 499A9HZZOZ 3.4 0.31 -0.51

2464.31 W I 3326 - 43893 3.0 0.27 -0.56

2465.20 W I 17008 - 57561 12. 1.1 0.05

2466.85 W I 3326 - 43851 15. 1.3 0.13

2471.21 W ,1 17107 - 57561 9.8 0.90 -0.04
74.79 SIZ't / Z. J 1 W T

VV I 4810 7.9 0.72 -0.14

2473.69 W I 14976 - 55389 10. 0.94 -0.03

2474.15 W I 6219 - 46625 28. 2.6 0.42

2480.13 W I 1670 - 41979 5.6 0.52 -0.28

2480.65 W I 2951 - 43251 0.36 0.033 -1.48
9480 QS HI TW 1 1 ^70 2.5 0.23 -0.64

2481.44 W I 6219 - 46506 37. 3.4 0.53

2482.10 W I 2951 - 43228 4.5 0.41 -0.39

2484.74 W I 12162 - 52395 43. 4.0 0.60

2487.49 W I 4830 - 45019 5.9 0.55 -0.26
9488 01Zm-oo." 1 W 1 ^i9 1 Qoz 1 y 2.7 0.25 -0.60

2489.72 W I 3326 - 43479 0.67 0.062 -1.20

2490.84 W I 17008 - 57143 9.6 0.89 -0.05

2493.39 W I 12162 - 52256 5.0 0.46 -0.33

2495.26 W I 1670 - 41734 3.8 0.36 -0.45

2496.97 W I 17107 - 57143 6.0 0.56 -0.25

2499.44 W I 13349 - 53346 8.2 0.77 -0.11
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Wavelength Spectrum Energy Levels

A K 108/sec

gf Log gf

2501.78 W I 2951 42911
2503.04 W I 15070 — 55009
2504.53 W I 9528 A a A A A49444
2504.70 W I

1 ZT TA1670 yl 1 C O '5

41583
2505.30 W I 3326 43228

2505.65 W I 12162 52060
2506.03 W I 3326 — 43217
O CAO A A TXT TW I izioz 521)15
1 CAO n A W I

1 Q A £i(\C Q4ol)oo

Zj lU. ID W I
1 CA"7A15U/U 54oyo

2513.93 W I 4830 44596
2516.58 W I 17107 — 56832
25 18.50 W I 12162 C 1 o c ^

5 1856
^ C^A A C2520.45 TIT wW I

1 CATA15070 54733
2521.32 TRT -wW I

^ A C 1295

1

42601

2523.41 W I 4830 44447
2524.81 W I 13349 — 52943
2526.42 W I 6219 A CI Ar\45790
2529.72 W I

1 '7AAO17008 56527
2530.99 W I

A C 12951 42450

2533.63 W I 1670 41127
2533.98 W I 15460 — 54912
CO C 1 A TXT TW I 16 /U A t t f\A41 1U4

Zjjy.i 1
TXTW I

1 Q C O C
1 y5i5 COQA/I5oyU4

TKT 1W I
1 QoZly /I C C C 14555

1

2545.34 W I 3326 42601
2547.14 W I 3326 — 42573
O C /I O 1 c TXT -wW I

/CO 1 ft 45452
^ c cA in2550.37 W I

'
1 ^ TA1670 40868

O C C 1 AA255 1.00 W I
o 'J ^ ^3326 A'^ Z 1 A425 14

2551.35 W I 0 39183
2551.98 W I 17107 - 56280
2553.16 W I 4830 y| T A O C43985
2553.82 W I 4830 A ^ At C43975
2556.74 W I

1 TA1670 A A*? ^7 t40771

2557.56 W I 13349 52436
2560.12 W I 15070 - 54119
2561.51 W I

•O A C 12951 A 1 ATA41979
2561.96 W I 4830 43851
2564.68 W I

1 TAAO17008 C CAO O55988

2567.50 W I 3326 42262
2568.21 W I 3326 — 42251
z56o.56 TXT TW I

ft C 1lyj 1 41872
c^:o noz56o.yo TKT -rW I

1 ft^ /I o19648 58563
2569.25 W I 12162 C 1 AT^

5 1072

O CTA AOz5 /u.uy TRT -wW I
^ ^ 1 A6219 45 1 17

2573.53 W I 13307 52153
2575.46 W I 19828 58644
2577.02 W I 15070 53863
2579.40 W I 13307 52064

1.3 0.12 -0.91

1.4 0.13 -0.88

3.2 0.30 —0.53
A A4.0 ATT

0.37 -0.43

0.36 A AT yf0.034 1 A^-1.47

7.0 0.66 -0.18
2.5 0.24 -0.63

6.9 A ^ C0.65 A 1 O—0.18
A 1
4.

1

A o n0.39 n A 1—0.41

26. 2.4 A 1 O0.38

1.9 0.18 -0.75

11. 1.0 0.01
1 A2.0 A 1 ft

0. ly ATI-0.71

31. 1 A3.0 A /I T0.47

6.1
A CO0.58 —0.24

10. 0.98 -0.01

6.3 0.61 -0.22
1 A
1.9 0.18 -0.75

23. 2.2 0.35

0.18 0.018 -1.76

4.0 0.39 -0.41

3.0 0.29 -0.54
(\ A C0.45 A A yl ^5

0.043 -1.36
A n9.7 0.94 A A'5—0.03
1 /I1.4 A 1 /I

0. 14 A on—0.87

4.6 0.45 -0.35

9.1 0.89 -0.05
A ZTA A AC O0.058 —1.23

3.8 0.37 —0.43
1 A
1.0

A 1 A
0. 10 A AA-0.99

8.2 0.80 -0.10

3.4 0.34 -0.47

2.0 0.20 -0.70

5.2 0.51 -0.29

1.5 0.14 -0.84

6.0 0.59 -0.23

28. 2.7 0.44
0.58 0.057

i ^ A—1.24

8.2 0.81 -0.09
1 n
17.

1 n
1.7

A ^ ^0.22

0.98 0.097 -l.Ol"

0.91 0.090 -1.05
A ^ T0.63 A A£10.062 111—1.21

1 1.
1 1
1.1

A A yl0.04
12.

1 ^
1.2

A AA0.09

2.5 0.25 -0.60
14. 1.4 0.16

A
6.9 0.69 —0.16

13. 1.3 0.10
14. 1.4 0.16
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Wavelength Spectrum Energy Levels gA gf Loggf
A K 10«/sec

2580.33 W I 2951 41694 1.8 0.18 -0.74
2580.49 W I 1670 4041

1

3.8 0.38 -0.42
2581.06 W I \2\62 50894 8.4 0.84 -0.08

2584.38 W I 17008 - 55691 44. 4.4 0.64
2585.43 W I 13349 52015 7.8 0.79 -0. 10

2586.34 W I 3326 41979 0.26 0.026 -1.58

2586.64 W I 4830 A A ^ C\
0.50 0.050 -1.30

2586.94 W 1 12162 I 50806 7.1 0.71 -0.15

2587.76 W I 2951 - 41583 0.58 0.059 -1.23

2593.38 W I 295 1
A t A C\C\41499 0.40 0.040 1 T A—1.39

2596.67 W I 15460 53959 6.4 0.65
A 1 A-0.19

2597.73 W I 17008 55492 8.7 0.88 -0.06

2598.42 W I 17701 56175 8.1 0.82 -0.09
2600.74 W I 17107 - 55546 8.7 0.89 -0.05

2601.96 W I 4830 Ails 1 3.6 0.36 -0.44

2602.80 W I 3326 A \ ^ A
0.80

f\ f\Ci 1

0.081
i f\f\-1.09

2603.54 W I 4830 A aA322S 2.6 0.27 -0.57

2604.38 W I 17107 55492 16. 1.7 0.22

2605.51 W I 3326 - 41694 1.1 0.11 -0.95

2606.39 W I 0 38356 1.7 0.17

2606.90 W I 17107 55455 8.7 0.88 -0.05

2607.38 W I 1670 4001

1

1.2 0.13
r\ AA-0.90

2608.32 W I 6219 I 44547 5.2 0.53 -0.28

2612.19 W I 19648 - 57919 25. 2.6 0.41

2613.07 W I 3326 41583 5.9 0.60
A—0.22

2613.82 W I 295

1

/111 no
41 1 98 2.6 0.27 A C7—0.57

2615. 12 W I 6219 A A A A ^AAAAl 3.2
ATI
0.33

A A C\-0.49

2618.81 W I 3326 I 41499 1.2 0.12 -0.93

2619.18 W I 15070 - 53238 22. 2.3 0.36

2620.23 W I 2951 41 104 2.6 0.27 -0.57

2622.21 W I 15070 53 194 A ^
42.

A A
A.A 0.64

2625.22 W I 4830 4291

1

A "1

4.3
f\ AC
0.45

A T C-0.35

2626.24 W I 14976 53042 8.3 0.86 -0.06

2628.25 W 1 1670 - 39707 0.91 0.094 -1.03

2632.49 W I 12162 50137 27. 2.8
A AC
0.45

W I 295

1

40924 2.5 0.26
A C C\-0.59

2633.13 W I 1670 39637 A
3.4 0.36

A AC—0.45

2636.55 W I 2951 40868 1.8 0.18 -0.74

2638.61 W I 19256 - 57143 64. 6.6 0.82

2643.12 W I 13778 5 1600 14.
1 A
1.4

A 1 /'

0.16

2644.60 W I 6219 44020 1.2
A 1

0.12 A AA—0.90

W I 15070 52856 21. 2.2 A '5 C0.35

2646.19 W I 3326 I 41104 4.2 0.44 -0.36

2646.74 W I 4830 - 42601 4.0 0.42 -0.38

2647.10 W I 6219 43985 2.4 0.25 A ^ 1—0.61

2649.98 W I 17008 54733 10. 1.1
A A1
0.03

2652.61 W I 1643

1

541 19 19.
^ A
2.0

A "> 1

0.3 1

W I 15460 53 1 18
1 A
14.

1 A
1.4 U. 1

6

2656.54 W I 2951 40583 9.1 0.96 -0.02

2657.38 W I 4830 42450 3.8 0.41 -0.39
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Wavelength Spectrum Energy Levels

A K

2660.52 W I 19256 — 56832
2661.56 W I 13349 — 50909
zodZ.o4 - TUT TW I 3izo 4Uooo
2663.94 W I 14976 jzjU3
2664.32 W I 6219 43 /41

2664.96 W I 1670 39183
2665.77 W I 6219 — 43721
2669.30 W I 1 J j4y c r\or\f\5UoUU
2669.77 W I 3326 40 / / 1

2671.47 W I 4830 4225 1

2675.13 W I 13349 50719
2675.40 W I 15070 — 52436
2675. o7 W I

1 una 3yu3U
2677.28 W I 3326 /fA^AA4UOOD
2678.52 W I 19826 J / 1 4?

2678.88 W I 2951 — 40269
2680.04 W I 17008 — 54310
2oo 1.41 W I

T QC 1Zyj 1
/Imi /I4UZ34

2683.34 W I 12162 4^4 1 o

2687.37 W I 18974 JO 1 / J

2691.09 W I 4830 41979
2692.16 W I 18974 — 56108
2695.67 TIT TW I

1 1 o33z6 A f\ A 1 14041

1

2697.51 W I 2951 A C\f\ 1 14001

1

2698.84 W I 4830 41 872

2699.59 W I 6219 43251
2700.01 W I 12162 — 49188
z /l)z.5z

TIT 1W I 1 y535 j65z /

2706.01 W I 3326 A AT /CO4Uzoy
2706.58 W I 13349 CAT Q CjUzoj

2707.88 W I 19256 56175
2708.18 W I 16431 — 53346
z /Uo.JO TIT TW I 1 jU/U C 1 Q^Q

2708.79 W I 1670 3o J /o

2715.50 W I 6219 43U34

2717.53 W I 14976 51763
2718.90 W I 2951 — 39720
z / 1 y.33 TUT TW I 1 643 1

C 1 1 A /Ij3 1 y4
2719.86 W I 2951 1m A'?39707
2722.68 W I 14976 5 1694

2724.35 W I 2951 39646
2724.63 W I 6219 - 42911
z /z5.Ui W I 3326 A AA 1 14001 1

2727.95 W I 6219 42866
2733.18 W I 9528 46105

2735.97 W I 19256 55796
2738.00 W I 16431 52943
2743.42 W I 13349 49789
2744.34 W I 19828 56256
2746.74 W I 15460 51856

sf

108/sec

13. 1.3 0.12

6.2 0.66 -0.18

4.9 0.52 -0.28
7 Q
/ .7 U.o'f U.Uo

2.2 0.24 -0.63

0.98 0.10 -0.98

2.2 0.23 -0.63

16. 1.7 0.23

U.Z4 u.uzo — 1 '^Q— 1 .jy

7.3 0.78 -0.11

3.0 0.32 -0.49

3.9 0.42 -0.38

0.47 0.051 -1.30

J. 1 U.4U
6.5 0.70 -0.16

2.1 0.22 -0.65

16. 1.7 0.23

11. 1.2 0.06
1 7
1 /

.

1 Q 0 77u.z /

12. 1.3 0.11

1.8 0.19 -0.72

5.9 0.65 -0.19

3.5 0.38 -0.42

U.03 U.UOo 1 1 -7— 1.1/

1.3 0.14 -0.84

7.8 0.85 -0.07

23. 2.5 0.40
32. 3.5 0.55

U.U'fO

28. 3.1 0.49

9.6 1.1 0.02

4.5 0.49 -0.31

37. 4.1 0.61

1 .J n 1 AU. 1 't —O 9.A

4.6 0.51 -0.29

7.2 0.80 -0.10

9.4 1.0 0.02

35. 3.9 0.59

U. 1 u —0 Q8u. yo
14. 1.6 0.20

11. 1.3 0.10
2.3 0.26 -0.59
2.0 0.22 -0.66
1 A
1 .4 U. 1 o —n »o

2.3 0.26 -0.59

5.9 0.66 -0.18

4.3 0.48 -0.32

11. 1.2 0.07

12. 1.4 0.14

7.4 0.84 -0.08
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Wavelength Spectrum Energy Levels

A K
gA gf Log gf

108/sec

2748 85 W I 4830O V/ 41 1 98 4 5 0 50 —0 ^0
2754.92 W I 13349 - 49637 5.1 0.58 -0.23
2755.26 W I 17107 — 53390 4.6 0.52 -0.28
2755.94 W I 4830 — 41104 0.54 0.062 -1.21

2760.03 W I 15070 — 51291 3.4 0.39 -0.41

2762.34 W I 0 36190 0.68 0.078 -1.11

2768.98 W I 1670 - 37774 0.56 0.064 -1.19
2769.74 W 1 4830 — 40924 2.6 0.30 -0.52
2770.88 W I 2951 — 39030 3.0 0.35 -0.46
2774.00 W I 4830 — 40868 5.1 0.59 -0.23

2774.48 W I 6219 42251 7.6 0.87 -0.06
2779.72 W I 16431 - 52395 16. 1.9 0.27
2780.28 W I 19535 — 55492 12. 1.3 0.13

2783.12 W I 19535 — 55455 23. 2.7 0.43

2785.88 W I 18974 — 54859 5.5 0.64 -0.20

2787 98 W I11 1 3326 39183 0 83 0 097 -1 01

2789.07 W I 19648 - 55492 19. 2.2 0.34

2789.68 W I 4830 — 40666 0.24 0.028 -1.55

2791.95 W I 12162 — 47969 16. 1.8 0.26
2792.70 W I 2951 — 38748 2.8 0.33 -0.48

2796 1 5 W T11 I 4830 40583 0 48 0 056 -1 25
2797.20 W I 13778 - 49517 2.5 0.30 -0.52
2799.92 W 1 3326 — 39030 1.5 0.18 -0.74

2802.95 W I 13778 — 49444 5.0 0.59 -0.23

2804.01 W I 6219 — 41872 0.69 0.081 -1.09

2804.24 W I 16431 52081 13. 1.5 0.17

2804.67 W I 17701 — 53346 9.2 1.1 0.04

2805.63 W I 18117 — 53749 16. 1.8 0.26

2807.72 W I 19254 — 54859 1 1. 1.3 0.1

1

2813.13 W I 17701 — 53238 4.6 0.54 -0.27

281 5 45 11 1 1 9535 5 5043 11. 1.3 0.13

2818.06 W I 6219 - 41694 6.6 0.78 -0.11

2827.15 W I 19648 — 55009 18. 2.2 0.33

2829.82 W I 13349 — 48676 14. 1.7 0.22

2830.29 W I 12162 — 47484 1.7 0.20 -0.70

1

283 1 38 W I 2951 38259 5 0 0.60 -0.22

2833.63 W I 6219 - 41499 6.3 0.75 -0.12

2835.64 W I 2951 — 38206 0.64 0.077 -1.11

2836.25 W I 19648 — 54896 1 1. 1.3 0.13

2837.34 W I 1670 — 36904 0.24 0.029 -1.54

2837 76 W I 18117 53345 4.7 0.57 -0.25

2838.89 W 1 15070 - 50285 3.0 0.36 -0.44

2839.34 W I 9528 — 44737 2.5 0.30 -0.52

2841.57 W I 4830 — 40011 2.1 0.25 -0.60

2842.56 W I 16431 — 51600 3.7 0.45 -0.35

2847.82 W I 3326 38430 0.53 0.064 -1.19

2848.03 W I 2951 38053 2.4 0.29 -0.54

2849.46 W I 19828 54912 22. 2.7 0.44

2850.80 W I 15070 50138 9.3 1.1 0.06

2853.49 W I 15460 50495 6.2 0.76 -0.12
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Wavelength Spectrum Energy Levels gA gf Loggf
A K IQS/sec

2853.84 W I 3326 38356 0.13 0.016 -1.80

2855.35 W I 13307 - 48319 4.1 0.50 -0.30

2856.03 W 1 1670 36674 1.3 0. 16 —0.80

2857.13 W 1 14976 49966 5.7 0.69 -0.16

2858.04 W I 6219 41 198 1.2 0.14 -0.85

2863.01 W I 1670 36588 0.25 0.031 -1.51

2863.88 W I 19826 — 54733 18. 2.2 0.34

2866.06 W I 3326 38206 2.0 0.25 -0.61

2866.37 W I 4830 39707 0.19 0.023 -1.63

2870.90 W I 13349 48171 2.0 0.25 -0.61

2871.37 W I 4830 39646 0.60 0.074 -1.13

2875.21 W I 12162 — 46932 4.8 0.59 -0.23

2878.72 W I 3326 38053 0.67 0.084 -1.08

2879.11 W I 2951 37674 1.6 0.20 -0.70

2879.39 W I 0 34719 0.70 0.087 -1.06

2880.63 W I 6219 40924 0.27 0.034 -1.47

2884.18 W I 19648 - 54310 12. 1.5 0.16

2887.66 W I 13349 4.2 0.53 —0.28

2893.12 W I 17701 52256 4.1 0.52 -0.29

2894.25 W I 13778 483 19 2.1 0.26 -0.59

2896.01 W I 1670 36190 0.79 0.099 -1.01

2896.45 W I 2951 — 37466 3.9 0.49 -0.31

2900.52 W I 13778 2.4 0.3

1

—0.5

1

2901.78 W I 17701 52153 4.9 0.62 -0.21

2907.26 W I 18117 52503 5.2 0.65 -0.18

2908.26 W I 16431 50806 7.3 0.93 -0.03

2909.12 W I 9528 — 43893 1.4 0.18 -0.75
A 1 r\ AO2910.48 W I 3326 37674 0.61 0.078 —1.11

2911.00 W I 0 1>AIA1 0.29 0.037 -1.43

2915.11 W I 14976 A^ll^ 5.6 0.71 -0.15

2917.67 W I 18974 53238 5.7 0.73 -€.14
2918.25 W I 6219 — A0A76 2.1 0.27 . -0.57

2923. 10 W I 4830 39030 1 A
1.4 0. 18

n ^ A-0.74
2923.54 W I 2951 37146 0.53 0.068 -1.17

2925.12 W I 15460 49637 15. 2.0 0.29

2926.98 W I 17701 51856 8.7 1.1 0.05

2927.93 W I 18974 - 53118 5.6 0.72 -0.14

2928. 19 W I 3326 37466 0.23 0.029 1 C5—1.53

2928.66 W I 13349 47484 2.1 0.27 -0.57

2930.15 W I 15070 49188 5.0 0.65 -0.19

2934.99 W I 1670 35732 1.1 0.14 -0.85

2935.62 W I 15460 - 49514 3.2 0.41 -0.38
(\ ^ f\f\2936.00 W I 6219 — 40269 0.55 0.071 -1.15

2937.14 W I 19826 53863 12. 1.6 0.20
2939.04 W . I 6219 40234 0.77 0.100 -1.00

2941.24 W I 13349 47338 2.0 0.26 -0.58
2944.40 W I 2951 36904 5.3 0.69 -0.16

2946.98 W I 2951 36874 5.3 0.69 -0.16

2947.38 W I 4830 38748 1.8 0.23 -0.63

2960.14 W I 13307 47079 3.8 0.50 -0.30
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Wavelength Spectrum Energy Levels
A K

2964.52 W I 2951 — 36674
2966 57^ \J\J * ^ 1 W I 17107 50806
2967 07 W T 17107 50800
2967 55 W I 1 5460 491 48T" >' 1 T"0

2969.62 W IIf 1 1 3778

2971.67 W I 1670 — 35311
2972.92 W I 12162 45790/ yyj

2916.19 W I 1 3349 46932
2977.10 W I 19648 53228
2982.61 W I 19256 5211A

2984.14 W I 6219 39720
2990.51 W I 4830 38259
2990.71 W I 6219 39646
2993.61 W I 6219 39614
2995.26 W I 4830 38206

2997.79 W I 3326 36674
3000 24J \J \J\J ' ^" W I 1 9535 52856
3001.98 W I 1 3778 47079^ 1 \j 1 y

3002 82 W IVV 1 1 9826 53118
3009 08 W IVV 1 4830 38053

3013.79 W I 4830 — 38001
3016 47 W I 6219 39361
3017 44 W I 2951 36082
3024.92 W I 1670 34719
3026 68 W I 19826 52856

3033.58 W I 12162 451 17

3034.20 W I 19826 52774
3041.74 W I 15460 48326
3043.81 W I 4830 37674
3046.45 W I 1670 34486

3048.66 W I 18280 51072
3049.69 W I 2951 35732
3054.01 W IVV 1. 9528 42262
3064.94 W IVV 1 3326 35943
3073 28 W TVV 1 621

9

38748

3084.82 W I 17107 49514
3089 1 8 W IVV 1 14976 47338
3090 58 W TVV 1 1 9254 51600
3093 51 VV 1 4830 37146
3 1 0S 88 W IVV V 1 9828 5201 5

3107.23 W I 3326 — 35499
3108.02 W IVV 1 2951 351 17

3111.12 W IVV 1 15460 47593
3 1 17.58 W IVi 1

,
13307 45374

3120.18 W I 6219 38259

3133.89 W I 13778 45678
3141.42 W I 12162 43985
3152.96 W I 16431 48138
3155.10 W I 18280 49966
3159.18 W I 13778 45422

gf Loggf
lO^/sec

0.92 0 12 -0 92

8.2 1.1 0 03
4.1 o!54 -0.27
3.0 0.40 -O.40
3.5 0 46 —0 34

0 21 0 027 —1 56
4 0 0 52 —0 28
2,.l 0.49 -0.31

58. 7.7 0.89
16. 2.2 0 34

0.48 0.064 -1.19
0.50 0.067 -1 171 • 1 /

0.23 0.031 -1.50
1.9 0.26 -0.58

0.78 0.1

1

-0 98

0.41 0.055 -1.26
5 6 0 75 -0.12

3.2 0.44 -0.36
5.8 0.78 -0.11

0 60\J • \J\J 0 082 —1 09

1 11 J. 0 1 5 -0 83
2 4 0 32 -0 49
1.4 0.19 -0.73

0.26 0.035 -1.45
36 4 9" • y 0 69

3.7 0.51 -0.29

19. 2.6 0.41

24. 3.3 0.52

0.78 0.11 . -0.97

0.51 0.071 -1.15

10. 1.4 0.15

1.3 0.18 -0.73

0.58 0.082 -1.09

0.20 0.028 -1.56
0 <S9 0 097 -1 01

1 2 1 81 . O 0 25
4 2 0 61 -0 22

6.4 0.92 -0.04

0.92 0.13 -0.88
9 0 99\j . y y -0 00

0 38 0 055 -1 26
0 34 0 049 -1 31

3.0 0.44 -0.36

5.7 0.84 -0.08

0 88 - 0.13 -0.89

A 5 0.66 -0.18

2 2 0 33 -0.48

3 5 0 52 -0.29

5.0 0.75 -0.13

2.5 0.38 -0.42
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

3163.42 W I 15070 46672
3164.44 W I 13349 — 44940
"? 1 ISJ I OJ.JO W 1

18117loll/ '\y 1 yjyj

1 1 7n inJ I / xJ.ZKJ W 1 Z7J 1 j^'4-oO
1 131 /O.jy W I

1 (^1(\10 /U 33 141

3179.06 W I 17701 — 49148
3180.74 W I 13307 — 44737
1 1 Q 1 CI3 1 o 1 .o 1 W I

1 A/1 1 Ilo431 4 /o J 1

1 1 Q /I C\A TUT 1W I
18 117loll/ /I Q< 1 /t47J 14

1 1 Q/l Al3 1 o4.4Z W I 33Zo 1/1 7 1 Q34 / 1 7

3191.57 W I 0 31323
3198.84 W I 4830 — 36082
5Z\) 1 .Zj W I

7 1zyj 1
1A 1 7734 1 ZZ

32UO./0 W I
1 1 7 A33Zo 1AAQ(^344oo

321 J.JO W I
A7 1 QOZ 1 y i7inQ3 / 31)7

3221.21 W I 18117 — 49152
3221.91 W I 3326 — 34354
3Z3Z.4y W I

A7 1 QOZ 1 y 17 1 /I A3/1 40
T)n ^'c3Z3Z. OJ W I 1 j40U /I A1 8 S403o J
1111 no3Z3 / .U7 W 1

QS787JZo AC\A t 1'tU^ 1 1

3242.02 W I
— 52285

3254.36 W I 15070 — 45789
3Z37.44 W I

18 117loll/ /1 87884o / oo
11 <Q3zjy.oo W I

A eir\4o3U 1 </1 QQ3j477
3Zy3. / 1 W I

17 1 A7IZloZ /1 7 < 1 /I4Zj 14

3300.82 W I 4830 — 35117
3311.38 W I 2951 — 33141
33 lo.uy TXT TW I

1 A7nlo /U 118 183 1 O 1 O
inn n33ZU.3 / W I

Q<7 87JZo 1 OA 1

7

37o3 /

1 lie 1 o33Zo. 1 y W I OZ 1 7 1 /C7 7 C3dZ / j

3331.67 W I 2951 32958
3345.86 W I 13349 — 43228
IK A A<33 j4.4j TXT YW I

/I 0 1 f\4o3U 1 /I Ai 134o33
Hf.1 1A3303.34 W I

A7 1 QOZ 1 7 1 ^Q/1

1

3 J 743
111

'i r\K3 3/1 .Uj W I
/1 8in4o3U 1/1/1 8A34450

3371.35 W I 1670 — 31323
3373.75 W I 3326 — 32958
33oo.o3 1KT YW I

7 1 /I/1QZ 1447 JU747
337 I . lU W 1 1 J40U AAOAC\4474U
IIQ 1 ^1 IK/ ¥W I

1 ^C\l(\
1 jU /U A A </l744j4 /

3398.10 W I 19256 — 48676
3412.96 W I 4830 — 34122
1A 1 1 KA34 1 3.J4 TKT TW I

7Q^ 1Z7J 1
177183ZZ3o

1 Ain ni34Z /. /Z TXT TW I
\ 11 A^
1 3347 /I 7 C 1 /I4Z5 14

3427.61) TXT VW I 19535 48685

3443.Ul TXT TW I
1 7 1 7IZ loZ yi 1 1 no41 198

3448.83 W I 15460 44447
3463.25 W I 2951 31818
3468.40 W I 13778 42601
3475.84 W I 12162 40924

11. 1.7 0.22

2.9 0.44 -0.35

7.0 1 A
1 .4 A 1 AU. 1 O

n 1

7

U. 1 z n n 1

7

U.U 1 /
1 -TA
1. /O

n 77u.z / U.U4U 1 Af\
1 .4U

8.6 1.3 0.12

1.4 0.21 -0.67
Q 87.0 1 .J A 1 7U. 1 /

Q 17.3 1 A1.4 A 1 ?
U. 1 J

A 1 7 A A7 C 1 ^A—1 .60

0.19 0.029 -1.53

0.73
'

0.11 -0.95
A C7
U. J /

A ACQ 1 AC— 1 .Uj
A 1 7
U. 1 /

A A7 A 1 CO—1
.jy

7 0Z.O I).44 A 1 A—U.36

9.3 1.4 0.16
0.16 0.025 -1.60
A ^AU.JU A A7QU.U / 7 1 1 A

1 . 1 u
7 QZ.7 n /lAU.40 A 1/1

C\ 80U.07 C\ \ AU. 14 A c ^

16. 2.5 0.40

6.3 0.99 -0.00
8 7O. /

1 A
1 .4 A 1 /IU. 14

r\ 1AU.34 A A^ <U.Uj J 1 7 A—l.ZO
1 7
1. /

A 7 0 A C C—U.J J

1.1 0.18 -0.75

0.38 0.063 -1.20
A A/I 1U.U43 U.UU/ 1

7 1 C—Z. 1 J
A 1 A0.39 0.064 1 1 A—1.19
A A7 A 1 C

0. 15 —U.ol

0.36 0.060 -1.22

1.1 0.18 -0.74
A 1 O
U. l7 A A1 7

l).U3Z
1 ACk—1 .47

A 1 /I
I). 14 A A7 Al).UZ4 1 A1— 1 .o3
A 7Au.zu A A1

1

l).U33 1 /I c
1 .48

0.042 0.0072 -2.14

0.32 0.055 -1.26
7 Q
1 .y 1 A

1 .4 A 1 /IU. 14
1 AZ.l) A 1/1U.34 A Al^.4 /

1 6l.O A 1AU.31) A <7jZ

5.2 0.91 -0.04

0.18 0.031 -1.51
A 1 A
I). lU U.Ulo 1 HA—1

. /4
1 Q1.7 A '2 /i0.34 A A 1—U.4 /

15. 2.6 A /I ^0.42

2.1 0.37 -0.43

1.7 0.31 -0.51
A ACAU.UjI) A AAAA 7 AC—Z.Uj
1.0 0.19 -0.72

0.65 0.12 -0.93
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Wavelength Spectrum Energy Levels

A K

3481.82 W I 19256 - 47969
3495.25 W I 19648 48251
3508.74 W I 3326 I 31818
3510.03 W I 2951 — 31433
3521.91 W I 13349 — 41734

3526.85 W I 13349 — 41694
3535.55 W I 13307 41583
3537.45 W I 15070 43331
3545.23 W I 0 — 28199
3554.21 W I 4830 — 32958

3568.04 W I 15460 - 43479
3570.66 W I 3326 3 1323
3575.23 W I 17008 44971
3575.98 W I 13778 — 41734
3590.83 W I 15070 — 42911

3606.07 W I 1670 — 29393
3607.07 W I 19826 47541
3617.52 W I 2951 30587
3622.34 W I 19256 — 46855
3627.24 W I 13307 — 40868

363 1.95 W I 1670 - 29196
3651.00 W I 17008 44390
3663.36 W I 16431 43721
3667.72 W I 18117 — 45374
3668.66 W I 19256 — 46506

3674.58 W I 19648 - 46855
3675.56 W I 12162 39361
3679.61 W I 15070 42239
3682.09 W I 6219 — 33370
3683.31 W I 18280 — 45422

3683.94 W I 19535 - 46672
3684.66 W I 19254 46385
3688.07 W I 19648 46755
3699.42 W I 19648 — 46672
3702.32 W I 14976 — 41979

3707.93 W I 2951 - 29913
3714.24 W I 17008 A O Ci'^ A43924
3715.05 W I 20428 I 47338
3717.10 W I 17701 — 44596
3719.40 W I 17107 — 43985

3722.25 W I 19648 - 46506
3730.43 W I 19826 46625
3739.48 W I 18280 I 45015
3741.71 W I 14976 — 41694
3742.68 W I 22477 — 49188

3751.43 W I 19254 — 45902
3757.09 W I 6219 32828
3757.92 W I 4830 31433
3760.13 W I 3326 29913
3761.61 W I 18974 45551

gA gf Loggf
108/sec

A /'

4.6 0.84 -0.08
25. 4.5 0.65
0.10 0.019 -1.73
0.091 0.017 -1.78

0.83 0.15 -0.81

1.6 0.31 -0.51

1.6 0.30 -0.52
2.6 0.49 -0.31

0.15 0.028 -1.56
0.070 0.013 -1.87

2.8 0.53 -0.28

0.13 0.026 -1.59
A
4.2 0.81

f\ r\f\-0.09
0.84 0.16 -0.79
1.2 0.23 -0.64

0.078 0.015 -1.82
A
4.3

f\ Q A
0.84 -0.07

0.88 0.17 -0.76
7.3 1.4 0.16
1.1 0.21 . -0.67

f\ 1 f\(\0.100 0.020 -1.71

1.8 0.36 -0.44
1 o
1.8 0.37 -0.44

2.4 0.49 -0.31

3.4 0.69 -0.16

4.5 0.91 -0.04

0.89 0.18 -0.75

1.0 0.20 —0.69

0.66 0.13 -0.87

12. 2.5 0.40

7.

1

1.5 0.16

3.3 0.67 —0.17

26. 5.2 0.72

3.6 0.74 -0.13

0.94 0.19 -0.72

0.30 0.061 -1.21

1.1 0.24 -0.63

3.0 0.62 -0.21

2.0 0.41 -0.39

2.0 0.41 -0.39

3.5 0.72 -0.14

3.6 0.74 -0.13

0.78 0.16 -0.79

1.2 0.26 -0.59

5.8 1.2 0.08

1.1
f\ ^ A
0.24 -0.62

0.029 0.0061 —2.22

0.29 0.062 1 1—1.21

0.25 0.054 —1.27

0.78 0.17 -0.78
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

3764.31 W I 19828 46385
3767.85 W I 19256 — 45790
3768.45 W I 1670 28199
3769.21 W I

1 A14976 41499
3769.87 W I 15460 41979

3772.42 W I 20983 47484
3773.70 W I 13778 - 40269
3778.59 W I 19648 46106
3778.68 W I 18280 44737
37SO.n W I 2951 29393

3783.73 W I 19256 45678
3786.38 W I 17008 — 43411
3792.77 W I 13349 39707
3794.34 W I 15070 41417
3796.28 W I 19535 45869

3801.52 W I 13349 39646
3801.92 W I 19256 - 45551
3804.08 W I 19826 46106
3809.23 W I 295

1

29196
38 10.38 W I

1 O 1 1 T18117 44353

3810.80 W I 13778 _ 40011
3816.39 W I 19256 - 45452
3817.48 W I 2951 29139
3820. 1

1

W I 16431 42601
3824.15 W I 18974 451 17

3824.39 W I 19648 45790
3826.19 W I 15070 - 41198
3829.13 W I 1670 1111%
3834.04 W I 19828 45902
3835.05 W I 3326 29393

3838.50 W I 12162 38206
3842.30 .W, I 6219 — 32238
3846.21 W I 1670 27662
3847.49 W I 0 25984
3855.54 W I 13778 39707

3859.29 W I 18117 44020
3861.06 W I 14976 - 40868
3861.24 W I

1 ^ 1 ^12162 38053
3864.34 W I 3326 29196
3866.05 W I 13778 39637

3867.98 W I 2951 28797
3872.83 W I 3326 - 29139
3874.41 W I 19648 45452
3875.68 W I 14976 40771
3881.39 W I 4830 30587

3883.83 W I 18280 44020
3890.74 W I 18280 43975
3892.72 W I 13349 39030
3901.83 W I 18974 44596
3903.98 W I 29773 55381

2.7 0.57 -0.24
2.2 0.48 -0.32

0.23 0.050 1 T A—1.30

1.2 0.25 A 1—0.61

1.3 0.28 A C C-0.55

3.6 0.76 -0.12

2.4 0.50 -0.30

2.8 0.61 -0.22
1 f\
1.9 0.40 -0.40

0.33 0.071 -1.15

1.6 0.35 -0.46

0.57 0.12 -0.91
1 f\
1.0 0.22 -0.66

0.82 0. 18 -0.75
1 1

1.1 0.25
A /'A-0.60

0.40 0.086 -1.06

2.6 0.57 -0.24

0.95 0.21
A /' A-0.69

r\ f\oC\0.089 0.019 —1.71
A 1
4.

1

(\ C\f\0.90 A AC-0.05

1.7 0.36 -0.44
2.1 0.45 -0.35

0.41 A AAA0.090 1 AC—1.05
f\ A ^
0.46 0. 10 -1.00

0.94 0.21 -0.69

3.1 0.68 -0.17

0.85 0.19 -0.73

0.021 0.0046 -2.33
1

1.2 0.26 -0.59
0.33 0.074

1 11-1.13

1.1 0.24 -0.63

0.062 0.014 -1.86
0.14 0.030 -1.52

0.030 0.0066 -2.18

0.82 0.18 -0.74

2.8 0.62 -0.21

0.57 0.13 -0.89
0. 13 0.029

'1 C A-1.54

0.053 A A 10.012 1 A

1

—1.93

0.35
A A'^ A0.079 1 1 A—1.10

0.47 0.11 -0.97

0.073 0.016 -1.78

3.1 0.70 -0.15

0.56 0. 13
f\ C\f\-0.90

0.32 0.071 -1.15

0.70 0.16 -0.80

0.69 0.16 -0.80
0.51 0.12 -0.93

0.82 0.19 -0.73

6.4 1.5 0.17
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Wavelength Spectrum Energy Levels gA gf Log gf
AA K lU°/sec

iQr\< on W I
1 QO 0 - 45422 2.

1

(\ AO0.48 —0.32
jy 1 o.oU TIT TW I 12162 37674 0.24 0.054 -1.27
3924.37 W I 20428 45902 1.2 0.28 -0.56
3924.70 W I 18974 44447 0.80 0.18 -0.74

TIT TW I 15460 — 40924 0.29 0.068 -1.17

TITW I
— 45263 1 O

1 .8
f\ A -\

0.41 -0.39
3yiU.4o TIT ¥W I 14976 4041

1

0.57 0. 13 -0.88
3930.97 W I 18083 43515 0.61 0.14 -0.85
3935.04 W I 13778 39183 0.72 0.17 -0.78

TIT YW I
1 O 1 1loll/ — 43515 A ^ 1U.6

1

C\ A A
0. 14 -0.85

W I
1 OQ"?/!
1 o y /4 - 44367 Z.J A CO

u.jy —0.23

W I
1 Qc 1 c
1 yj5j 44924 A Q 1u.y 1

ATIU.2 1 —u.6 /

3947.98 W I 19648 I 44971 3.0 0.70 -0.15
3952.52 W I 14976 — 40269 0.80 0.19 -0.73

W I
1 QT <

A

1 yzJO — 44547 2. /
A ^ 1U.63 —U.20

iy^5. Id W I
1 QO Q
1 VoZo - 45117 A A4.4 1 Al.U A A 1U.Ul

jyj J. J

1

W I
1 dC. A O
1 Vo4o A A r\'^ A44924 C A5.U 1 O

1 .2
A A*?U.U /

3958.88 W I 13778 I 39030 0.35 0.082 -1.09
3962.33 W I 17008 — 42239 0.97 0.23 -0.64
IQ/i/l QQjyo4.yy W I 62 1 y — 31433 Ci f\AU.U46 A A 1 1U.Ul 1

1 o^—1.96

jyoj. 14 TIT ¥W I
'^'^ Ann - 47689 O Qo.y 2.

1

U.32
TIT ¥W I 1 ylDb 44447 2.0 0.67 A 1 O—0. 18

3969.20 W I 19828 45015 2.1 0.50 -0.30
3975.46 W I 12162 37309 0.24 0.057 -1.24
1 Q7 COO TIT ¥W I

1 '7 1 A*?
1 / 1 U /

— 42251 U.54 All
U. 1

3

—u.oy

iy ly.Zy TIT ¥W I
111 (\n — 38430 A <nU.52 A 1 O

U. 12 A O 1—U.y 1

iyoU.64 TIT ¥W I iyo26 44940 3.2 u. / /
All—U. 1

1

3982.87 W I 18117 I 43217 0.57 0.14 -0.87
3982.96 W I 19254 — 44353 2.0 0.47

•

-0.33
TXT IW I

1 QO^
1 yo2o — 44924 O.J

1 c
1 .J

A 1 Qu. 1 y

1 QQ t T) W I 2 1 44y - 46497 3.3 A TQ
u. /y A 1 A—U. lU

TIT YW I
O 1 A/1 '72jU4 / 48078 2. /

A cU.6j A 1 Q—u. 1 y

3997.13 W I 18974 43985 0.89 0.21 -0.67

3998.16 W I 21454 46458 1.8 0.44 -0.36

jyyo. /6 TIT ¥W I
1 O 0*7 A 43975 1.4 A I /IU.34 A A n—U.4 /

A AA 1 IT4UUl.i / W I 12 162 - 37146 A O 1U.23 A AC/TU.U56 1 T c—1 .2 J
/I AA C /I A4UU5.4U W I 1670 26630 A A 1 1U.Ul I

A AA'^ aU.UU26 o c o—2.jy
4008.75 W I 2951 27890 1.8 0.44 -0.36

4010.38 W I 23047 47975 2.7 0.64 -0.19

4015.22 W I
1 an A o19648 44547 1 'J

13.
1 A3.U U.4o

4019.23 W I 3326 - 28199 A ACA0.U5U A A 1 OU.Ul 2 1 OO—i.y2

4022. 1'2 W I 19535 44390 2.8 A ^ OU.68 A 1 n—U. 1 /

4028.79 W I 9528 34342 0.24 0.057 -1.24

4035.36 W I 15460 40234 0.31 0.076 -1.12

4036.86 W I 19256 44020 3.6 A OOu.sy A AC—U.Uj

/I A'5 n o ^4U3y.86 W I 1 ay /4 — 43721 2. J u.6

1

A O 1—U.2

1

y1A /I A CO W I
1 A^ A O
1 y64o 44390 1 A

1 -U
A CU.2 J A a 1—v.ol

A(\A 1 OO TIT IW I
1 C A 43975 A QAu.yu A T)U.ZZ A (if:

W I 26230 50949 14. 3.5 0.54

4045.60 W I 2951 27662 0.18 0.044 -1.35
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

4046.70 W I 13349 38053
4047.94 W I 1670 — 26367
4053.94 W I 14976 39637
4060.71 W I 19828 44447
4064.79 W I 19256 43851

4069.80 W I 19826 44390
4069.95 W I 4830 - 29393
4070.61 W I 1670 — 26230
4071.93 W I 15460 — 4001

1

4073.15 W I 15070 — 39614

4074.36 W I 2951 27488
4082.97 W I 19256 - 43741
4088.33 W I 3326 — 27778
4088.77 W I 19535 — 43985
4095.70 W I 17008 — 41417

4097.67 W I 18117 42514
4099.03 W I 19535 - 43924
4102.70 W I 6219 — 30587
4108.53 W I 181 17 42450
4109.76 W I 13349 37674

4110.57 W I 18280 42601
4111.81 W I 1670 - 25984
41 15.59 W I 15070 39361
41 18.05 W I 18974 43251
41 18.18 W I 13778 38053

4120.86 W I 15460 39720
4122.02 W I 18974 - 43228
4123.06 W I 15460 — 39707
4125.18 W I 16431 — 40666
4126.80 W I 19254 — 43479

4132.21 W I 19828 44020
4133.48 W I 19535 - 43721
4136.35 W I 18280 — 42450
4137.46 W I 3326 — 27488
4138.02 W I 13307 — 37466

4138.30 W I 19828 43985
4139.32 W I 16431 - 40583
4142.26 W I 18117 — 42251
4145.16 W I 13349 37466
4145.95 W I 12162 36275

4149.44 W I 19648 43741
4154.68 W I 19389 - 43452
4160.04 W I 20983 — 45015
4160.35 W I 22477 — 46506
4168.66 W I 18280 — 42262

4170.54 W I 18280 42251
4171.18 W I 4830 28797
4180.24 W I 19826 43741
4183.67 W I 18083 41979
4183.83 W I 19826 43721

0.34 0.083 -1.08
0.0062 0.0015 -2.81

0.53 0.13 -0.88
1.0 0.25 -0.59
3.5 0.86 -0.06

3.2 0.81 -0.09

0.24 0.059 -1.23

0.046 0.011 -1.94

0.65 0.16 -0.79

0.48 0.12 -0.93

0.95 0.24 -0.63

2.7 0.68 -0.17

0.026 0.0066 -2.18

0.91 0.23 -0.64
0.97 0.24 -0.61

0.60 0.15 -0.82
0.72 0.18 -0.74
0.46 0.12 -0.94
0.71 0.18 -0.74
0.49 0.12 -0.90

0.74 0.19 -0.73

0.013 0.0032 -2.50
0.30 0.076 -1.12

2.5 0.64 -0.19

0.38 0.096 -1.02

0.61 0.15 -0.81

0.89 0.23 -0.65
0.33 0.084 -1.08

0.79 0.20 -0.69
2.7 0.69 -0.16

1.1 0.29 -0.54
1.9 0.48 -0.32

0.72 0.18 -0.74
0.1

1

0.027 -1.57

0.50 0.13 -0.89

1.8 0.47 -0.33

0.42 0.11 -0.96

1.4 0.35 -0.46
0.44 0.11 -0.95

0.25 0.065 -1.19

1.0 0.27 -0.57

2.9 0.74 -0.13

1.5 0.39 -0.41

1.9 0.50 -0.30
1.1 0.30 -0.53

2.0
'

0.53 -0.27

0.13 0.033 -1.48

1.0 0.27 -0.56

0.63 0.17 -0.78

1.7 0.45 -0.34
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Wavelength Spectrum Energy Levels

A K

4186.02 W IIT 1 1 7701 41 583
4199.63 W I 17107 - 40912
4200.03 W I 16431 — 40234
4203.82 W I 12162 — 35943
4204.41 W I 19256 — 43034

4207 05 W IVV 1 1 9648 4341 1

4215.38 W I 19535 — 43251
4218.56 W I 18280 — 41979
4219.38 W I 6219 — 29913
4222.06 W I 15070 — 38748

4224 76 W I 23930 47593
4226.34 W I 19256 - Al'iX 1

4226.92 W I 18083 — 41734
4233.00 W I 18117 — 41734
4234.35 W I 19256 — 42866

4241 45 W IVV A 1 5460 39030^ y\jJ \j

4244.37 W I 6219 - 29113
4249.46 W I 13349 — 36874
4258.53 W I 17107 — 40583
4259.36 W I

— 44920

W IVV 1 1 7008 AOAlf>

4260.29 W I 18117 — 41583
4263.32 W I 23047 — 46497
4266.54 W I 23930 — 47362
4269.39 W I 2951 — 26367

4769 78 W IVV 1 1 8280 41694*-r 1 Dy^
W I llAll — 45869

4274.55 W I 20064 — 43452
4275.49 W I 18117 — 41499
4276.75 W I 19535 — 42911

4282.34 W IVV 1 19256 42601
4284.96 W I 19535 - 42866
4286.01 W I 13349 — 36674
4294.10 W I 13307 — 36588
4294.61 W 1 2951 — 26230

4302 1 1 W IVV 1 2951 261 89

4306.88 W I
— 47975

4307.64 W I 19826 — 43034
4330.66 W I 19826 — 42911
4330.97 W I 19828 — 42911

4^37 1 ^ W IVV 1 1 4976 38053
4345.84 W I 18974 — 41979
4347.00 W I 19254 — 42251
4347.51 W I 19256 — 42251
4348.12 W I 20983 — 43975

4355.16 W I 35117
4361.82 W I 6219 29139
4364.79 W I 3326 26230
4365.96 W I 28393 51291
4372.53 W I 3326 26189

gA gf Loggf
108/sec

0.47 0.12 -0.91

0.39 0.10 -0.98
0.39 0.10 -0.99
0.19 0.051 -1.29
2.6 0.68 -0.17

3.8 1.0 0.01

1.8 0.49 -0.31

0.64 0.17 -0.77
0.099 0.026 -1.58

0.51 0.14 -0.86

3.

1

0.82 -0.08

0.69 0.19 -0.73

0.60 0.16 -0.80

0.60 0.16 -0.79
2.2 0.59 -0.23

1.5 0.40 -0.40
0.21 0.056 -1.26

0.15 0.041 -1.38

0.44 0.12 -0.93

7.9 2.1 0.33

0.42 0.1

1

-0.94
2.1 0.58 -0.24
8.7 2.4 0.37

2.9 0.80 -0.10
0.20 0.054 -1.27

1.2 0.33 -0.49
1.9 0.53 -0.27

3.9 1.1 0.03

1.7 .0.47 -0.33

2.5 0.69 -0.16

1.5 0.43 -0.37

0.69 0.19 -0.72

0.29 0.080 -1.10

0.28 0.079 -1.10

0.57 0.16 -0.80

0.30 0.084 -1.07

10. 2.9 0.46

1.8 0.49 -0.31

1.3 0.36 -0.44

1.3 0.36 -0.44

0.43 0.12 -0.91

0.55 0.16 -0.81

1.3 0.37 -0.43

0.59 0.17 -0.77

1.2 0.33 -0.48

0.27 0.077 -1.11

0.032 0.0092 -2.03

0.022 0.0063 -2.20

12. 3.4 0.53

0.022 0.0063 -2.20
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Wavelength Spectrum Energy Levels

A K

4378.49 W 1 4830 - 27662
4384.86 W I 15460 38259
4389.84 W I 19828 I 42601
4394.08 W I 18117 — 40868
4408.28 W I 26676 — 49355

4412.20 W I 3326 - 25984
A A -i C f\Ct4415.08 W I 18280 A C\C\'^ A40924
4418.45 W I 20428 43054
4420.47 W I 19256 — 41872
4423.78 W I 22853 — 45452

4425.91 W I 18280 - 40868
A A /' C\f\4436.90 W I 20983 43515
4438.30 W I 18974 41499
4441.81 W I 17107 — 39614
4445.15 W I 37466

4449.01 W I 12162 — 34633
4450.36 W 1

A ^ ^llAll 44940
4455.46 W I 19256 41694
4458.09 W 1 13307 35732
4458.30 W I 19828 42251

A A ^ f\ C i\4460.50 W I 13778 - 36190
A A ^ C f\4463.50 W I 23930 46328
4466.35 W 1 13349 35732
4484.19 W I 1670 — 23965
A A C\'^ T 14492.33 W I 17107 — 39361

4493.97 W I 19254 - 41499
A A C\ A CI4494.5

1

W I 19256 A \ A {\C\41499
4495.30 W I 15070 37309
4498.47 W I 18974 41 198
A C f\ A Q /'

4504.86 W I 12162 34354

45 12.91 W I 18117 - 40269
45 13.30 W I 13349 35499
4529.76 W I 22477 44547
4530.47 W I 12162 34229
4534.71 W I 19826 41872

4535.05 W I 19828 - 41872
4536.66 W I 21856 43893
4542.89 W I 15460 37466
4543.51 W I 21449 43452
A C A /' A C\4546.49 W I 18280 — 40269

4551.85 W I 13349 - 35311
4556.87 W I 23930 45869
4558.97 W I 18083 40011
4559.11 W I 14976 — 36904
4563.59 W I 19828 41734

4565.32 W I 14976 36874
4570.66 W I 44920
4586.85 W I 9528 31323
4588.75 W I 26189 47975
4592.42 W I 19648 41417

gf Log gf

IQS/sec

U.U4i A A 1 0U.U12 1 Q 1— 1 .y 1

U. la A T>U.22 —0.65
A '70
U. ly A 0 0U.23 A ^ A—U.o4
0.73 0.21 -0.67

17. 5.0 0.70

U.Ul /
A AACAU.UUjU OTA—2.3U

U.41 AIT
U. 12 A QT—u.y2

U. /6 A 00U.22 —U.06
1.1 0.32 -0.50

2.7 0.79 -0.10

A /I 1 A 1 ^
U. 12 A—u.y2

1 1 A 00u.y2 A C\A—U.U4
A /I n A 1 /I

U. 14 A 0 A—U.o4
0.46 0.14 -0.87

0.31 0.093 -1.03

A 1 /!

U. 14 A C\A^U.U42 1 00— 1 .3o

1.3
A T 0U.3o A A 1—U.41

A /I 0U.42 A 1 0
U. 12 A 0 1—u.y 1

0.097 0.029 -1.54

0.49 0.14 -0.84

0.33 A AAO0.098 1 A

1

—1.01

3.2 A 0 /Iu.y4 A A1—U.U3
A T Q U.Uo /

1 A/;— 1 .UO

0.049 0.015 -1.83

0.27 0.082 -1.09

(\ ^ AU.24 A—U.o2
A 0 0 AU.2 /

A C?—U.J /

A 1 C
U. 15 U.U46 1 1 A— 1.34

0.32 0.097 -1.01

0.24 0.073 -1.14

A OA ATAU.3U A 0—U.j2
A 0 /I0.24 A AT TU.U73 — 1.14
A A /I0.94 A 0 A A C A—U.j4
0.051 0.016 -1.80

0.78 0.24 -0.62

1 A
1 .1)

A "3 10.3

1

A C 1—U.M
1 A
1.4

A /I 0U.42 A 1

1

—U.3 /

A 1 '5

0.13 U.U4U 1 Af\— \ .4U

3.0 0.92 -0.04

1.2 0.37 -0.43

U.Uo /
1 A^— 1 .Uo

1 A
1 .4

n AiU.43 A 11—U.3 /

A AC^U.Uo2 1 AQ— 1 .Uo

0.11 0.034 -1.46

0.86 0.27 -0.57

All
U. 1 1

A Al AU.U34 1 An— 1 .4 /

A A
4.1) 1 .2

A AOu.uy
A A/1 AU.U4U A A 1 '2

U.Ul 3
1 OA— 1 .yu

12. 3.6 U.56

0.79 0.25 -0.60
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Wavelength Spectrum Energy Levels

A K

4592.58 W I 13349 351 17

4599.96 W I 24763 - 46497
4600.44 W I 18280 4001

1

4609.92 W I 15460 37146
4613.32 W I 6219 27890

4614.86 W I 19535 41 198

4620.55 W I 19535 - 41 171

4623.69 W I 16431 — 38053
4634.81 W I 16431 — 38001
4641.80 W I 4830 — 26367

4642.56 W I 13778 3531 1

4643.15 W I 20983 - 42514
4646.15 W I 19254 40771
4657.44 W I 27890 49355
4659.87 W I 0 21454

4661.23 W I 22477 43924
4661.97 W I 15460 - 36904
4668.46 W I 15460 36874
4676.63 W I 19535 40912
4677.69 W I 19826 41 198

4679.04 W I 18280 39646
4680.52 W I 4830 - 26189
4683.54 W I 19826 — 41 171

4693.73 W I 26676 — 47975
4698.63 W I 19828 — 41 104

4700.41 W I 6219 27488
4702.47 W I 18974 — 40234
4706.17 W I 16431 — 37674
471 1.19 W I 19256 — 40476
4712.49 W I 14976 — 36190

4716.86 W I 17008 38203
4718.63 W I 23930 - 45117
4720.40 W I 13307 34486
4725.14 W I 19254 4041

1

4729.65 W I 13349 34486

4745.57 W I 18117 39183
4752.21 W I 18974 — 40011
4752.58 W I 13307 — 34342
4757.55 W I 2951 — 23965
4757.78 W I 15070 — 36082

4758.21 W I 23930 44940
4773.91 W I 13778 — 34719
4787.94 W I 13349 34229
4788.43 W I 16431 — 37309
4797.55 W I 19828 — 40666

4799.92 W I 19648 40476
4807.37 W I 12162 32958
4816.11 W I 19254 4001

1

4816.82 W I 28600 49355
4835.02 W I 20428 41104

gf Loggf
108/sec

A 1 A A A"? '1

0.032 1 c rv-1.50
6.4 A2.0

rv T 1

0.3

1

0.23 0.074 -1.13

0.45 0.14 -0.85
0.039 0.013 -1.90

0.23 0.075 -1.13

0.33 0. 10
rv rv o-0.98

0. 12 0.037 -1.43

0.23 0.074 -1.13

0.0050 0.0016 -2.79

0.18 0.058 -1.24
f\ AO
0.48 0.15

rv o 1-0.81

0.29 r\ rvA c
0.095

1 rv^—1.02
11. 3.5 0.54

0.023 0.0076 -2.12

A C 1
0.5

1

A 1 ^
0. 17

A ^7 O—0.78

0.098 rv r\ o0.032 t A f\—1.49
0. 1

1

r\ r\ ^
0.037

1 A A-1.44

0.44 0.14 -0.84

0.57 0.19 -0.73

rv 1 o
0. 1

8

A A/f A0.060 —1.22
rv r\ o A0.089 rv A0.029 -1.53

0.38
r\ 1

0.12
rv rv i-0.91

6.2 2.1 0.31

0.28 0.092 -1.04

0.0100 r\ r\rv t0.0033 —2.48

0.22
rv rv^
0.072

1 t A—1.14

0.071
rv rv^
0.023 —1.63

0.19 0.065 -1.19

0.093 0.031 -1.51

0. 10
rv rvo A0.034 —1.47

0.72 0.24 —0.62
A A*? ^0.036 A A 1 O0.012 —1.92

0.38 0.13 -0.89

0.12 0.039 -1.41

0. 1

1

A ATT0.037 —1.43

0.21
rv rv? rv0.070 —1.15

r\ r\ A^
0.042 0.014 —1.85

0.010 0.0035 -2.45

0.057 0.019 -1.71

0.55
r\ 1 A0.19 A T>—0.73

0.054
rv rv 1 rv0.019 —1.73

0.034
rv rv 1

0.012
1 A

1

—1.93

0.065 0.022 -1.65

0.21 0.072 -1.14

0.63
rv ^
0.22 -0.66

0.048
. rv 1 ^
0.017 —1.78

0. 14
rv f\ A (\0.049 —1.31

1.7
rv c (~\

0.59
rv 1—0.23

0.24 0.084 -1.08
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Wavelength Spectrum Energy Levels

A K

4843.83 • W I 3326 23965
4854.09 W I 13349 33944
4863.08 W I 22477 43034
4878.28 W I 18083 38576
4886.91 W I 6219 — 26676

4888.39 W I 13778 34229
4890.29 W I 16431 I 36874
4890.89 W I 20428 — 40868
4892.44 W I 22477 — 42911
4902.32 W I 19254 39646

4902.97 W I 19256 39646
4910.74 W I 19256 39614
4916.18 W I 14976 3531 1

4931.56 W I 15460 35732
4953.09 W I 19828 40011

4957.37 W I 13778 33944
4972.57 W I 19256 39361
4979.85 W I 18280 38356
4982.60 W I 0 20064
4984.72 W I 18974 39030

4986.94 W I 15070 351 17
4995.32 W I 22853 42866
5002.80 W I 20428 40411
5006.16 W I 6219 — 26189
5015.32 W I 4830 — 24763

5040.36 W I 13307 33141
5052.23 W I 20983 40771
5053.30 W I 1670 21454
5054.61 W I 1670 — 21449
5055.53 W I 22477 42251

5069.15 W I 3326 23047
5110.36 W I 15070 34633
SllA.lA W I 14976 34486
5130.1

1

W I 23965 _ 43452
5138.40 W I 28233 _ 47689

5145.77 W I 20983 4041

1

5183.97 W I 18974 38259
5192.72 W I 14976 _ 34229
5195.63 W I 25984 45225
5203.26 W I 19535 38748

5204.51 W I 20428 39637
5206.19 W I 19828 39030
5212.79 W I 28^797 47975
5224.67 W I 4830 23965
5233.54 W I 19254 38356

5242.99 W I 16431 35499
5254.54 W I 15460 34486
5255.42 W I 22477 41499
5259.36 W I 27488 46497
5275.55 W 1 19256 38206

gi L.oggt

10«/sec

0.061 0.021 -1.67

0.051 0.018 -1.75

0.41 0.15 -0.83

0. 12 0.042 —1 .38

0.063 0.022 -1.65

0.022 0.0080 -2.10

0.047 0.017 -1.77

0.14 0.052 -1.29

0.48 0. 17 -0.76

0.19 0.069 -1.16

0.10 0.037 -1.43

0.16 0.058 -1.24

0.057 0.021 -1.69

0.086 0.031 -1.51

0.22 0.079 -1.10

0.045 0.017 -1.78

0.084 0.031 -1.51

0.23 0.084 -1.07
f\ f\f\ C0.0052 i\ f\f\ 1 c\0.0019 -2.71

0.11 0.041 -1.39

0.11 0.041 -1.39

0.23 0.085 -1.07

0.11 0.043 -1.37
f\ f\ A A0.044 0.017 -1.78

0.020 0.0074 -2.13

0.053 0.020 -1.70

0.18 0.069 -1.16

0.029 0.011 -1.95

0.0074 0.0028 -2.55

0.34 0.13 -0.88

0.012 0.0045 -2.35

0.057 0.022 -1.65

0.055 0.022 -1.67

0.59 0.23 -0.63

2.2 0.88 -0.05

0.33 0.13 -0.88

0.14 0.055 -1.26

0.059 0.024 -1.62

0.66 0.27 -0.58
0.21 0.086 -1.07

0.34 0.14 -0.86
0.29 0.12 -0.93

2.8 1.1 0.05

0.057 0.023 -1.63

0.14 . 0.059 -1.23

0.15 0.061 -1.21

0.048 0.020 -1.70

0.46 0.19 -0.72

2.9 1.2 0.08

0.18 0.077 -1.11
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Wavelength Spectrum Energy Levels

A K

5318.87 W I 27662 — 46458
5337.37 W I 26189 — 44920

W I zoZjU 44yzu
5350.44 W I 29393 48078
5351.90 W I 27778 — 46458

5354.46 W I 9528 — 28199
5355.26 W I 19535 — 38203
J J J /. 1 / W I 1 j4oU 341ZZ
5368.70 W I 28233 — 46855
5374.16 W 1 20428 — 39030

5388.02 W I 19648 — 38203
5397.97 W I 19254 — 37774
CA 1 Q Anj4 1 7.4U W 1

Ann2Z4 / / 4UyZ4
5422.89 W I 22477 ,40912
5423.93 W I 19828 — 38259

5435.06 W I 1670 — 20064
5435.61 W I 17107 — 35499
j44U.Uo W I

1 OCT/; joZUj
5456.59 W I 23930 42251
5475.11 W I 28199 — 46458

5477.80 W I 9528 — 27778
5486.01 W 1 31433 — 49656
j4o / . / 0 W I 4o3U ZjU4 /

5492.32 W I
• 29773 47975

5496.24 W I 22477 — 40666

5500.51 W I 19826 — 38001
5503.45 W I 14976 — 33141
J jUo.DJ W 1 ZU4ZO ioj lb

5514.70 W I 3326 _ 21454
5521.01 W 1 18083 — 36190

5531.38 W I 18117 — 36190
5537.74 W I 19256 — 37309
CC1Q AQ W IW I L\)y<S5

5576.34 W I 20428 — 38356
5604.33 W I 31818 — 49656

5617.08 W I 17701 — 35499
5624.58 W I 19535 — 37309

W I 1 jU /U iZoZo
5631.26 W I 33370 — 51123
5631.97 W 1 12162 — 29913

5642.04 W I 1670 — 19389
5648.38 W I 18974 — 36674
J06U.U /

TXT ¥W I 1 oZoU T C 0 /I 'J
3 jy43

5660.75 W I 19648 37309
5664.34 W I 18083 — 35732

5673.56 W 1 19254 — 36874
5674.42 W I 19256 — 36874
5675.38 W 1 18117 35732
5676.61 W I 12162 29773
5676.93 W I 17701 3531 1

Loggf
108/sec

1.2 0.52 -0.29
0.77 0.33 -0.48
1.2 0.53 -0.27
z.z A m -0.03
0.98 . 0.42 -0.38

0.0055 0.0024 -2.62
0.056 0.024 -1.62
0.018 0.0076 -2.12
U.OJ A ^ 0O.Zo -<J.55

0.12 0.051 -1.29

0.094 0.041 -1.39
0.058 0.025 -1.59
0.10 0.045 -1.35
A AA 1U.Uo 1

A A'>7U.UZ / —1.57
0.029 0.013 -1.90

0.0014 0.00063 -3.20
0.022 0.0098 -2.01

0.038 0.017 -1.77
A 1A A 1 "2 —0.00
0.50 0.23

•

-0.65

0.0088 0.0040 -2.40
1.4 0.65 -0.19
0.00060 0.00027 -3.57
A A4.4 ^ Az.U A 1 A0.30
0.086 0.039 -1.41

0.11 0.051 -1.29
0.029 0.013 -1.88
0.048 0.022 -1.66
A AAO C A AA1 0 /1

1

—2.41

0.022 0.0100 -2.00

0.038 0.018 -1.76
0.052 0.024 -1.62

0.049 0.022 -1.65
A A1A A A 1 /IU.U14 1 Q<—l.OJ

1.3 0.59 -0.23

0.018 0.0086 -2.06

0.019 0.0090 -2.04

0.0086 0.0041 -2.39
1 A
1 .4

A C —U. 1 y

0.012 0.0056 -2.25

0.00017 0.00008 -4.09

0.19 0.092 -1.04

0.018 0.0088 -2.06
All
0. 1 1

A AC C —1 .z6

0.017 0.0083 -2.08

0.024 0.011 -1.94

0.085 0.041 -1.39

0.015 0.0071 -2.15

0.0055 0.0027 -2.58

0.031 0.015 -1.83
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Wavelength Spectrum Energy Levels gA
A K 108/sec

gf Log gf

5697.82 W I 13778 31323
5723.06 W I 25984 - 43452
5735.09 W I 27488 44920
5739.60 W I 32238 49656
5747.26 W I 30683 48078

5749.22 W I 30587 47975
5756.09 W I 15460 — 32828
5759.65 W I 29139 46497
5793.07 W I 11661 44920
5796.51 W I 17107 34354

5799.53 W I 13349 30587
5804.87 W I 26230 - 43452
5806.07 W I 18280 35499
5822.60 W I 22477 39646
5833.59 W I 22477 39614

5838.99 W I 17107 34229
5845.26 W I 29393 — 46497
5851.56 W I 26367 43452
5856.62 W I 20983 38053
5864.63 W I 19828 36874

5874.23 W I 19256 36275
5875.66 W I 17107 — 34122
5880.22 W I 34122 51 123

5891.61 W I 18974 35943
5902.66 W I 19254 36190

5947.58 W I 13778 30587
5953.97 W I 20983 — 37774
5956.18 W I 17701 34486
5965.86 W I 18974 35732
5972.52 W I 3326 20064

5978.89 W I 28199 44920
5983.84 W I 28233 - 44940
6009.04 W I 18083 34719
6012.81 W I 19648 36275
6021.54 W I 18117 34719

6028.35 W I 29913 46497
6043.33 W I 31433 - 47975
6049.92 W I 18974 35499
6065.09 W I 20983 37466
6081.48 W I 18280 — 34719

6111.68 W I 15460 31818
6115.55 W I 14976 - 31323
6128.27 W I 28233 44547
6143.94 W I 22477 38748
6153.73 W I 19254 35499

6154.86 W I 17701 33944
6203.51 W I 19828 35943
6254.29 W I 33370 49355
6285.90 W I 19828 35732
6292.03 W I 13307 29196

0.0100 0.0049 -2.31

0.13 0.065 -1.19
1.7 0.82 -0.09
0.54 0.27 -0.58

0.47 0.23 -0.64

0.91 0.45 -0.34
0.011 0.0055 -2.26

0.32 0.16 -0.80
0.40 0.20 -0.69
0.020 0.010 -1.99

0.0024 0.0012 -2.93

0.89 0.45 -0.35

0.028 0.014 -1.84
0.046 0.023 -1.63

0.091 0.046 -1.33

0.020 0.010 -1.99
0.87 0.44 -0.35

0.58 0.30 -0.52

0.049 0.025 -1.60
0.070 0.036 -1.44

0.030 0.015 -1.81

0.013 0.0067 -2.17

1.7 0.88 -0.05

0.033 0.017 -1.77

0.10 0.053 -1.27

0.030 , 0.016 -1.80

0.055 0.029 -1.53

0.022 0.012 -1.94

0. 13 0.069 -1.16

0.00078 0.00042 -3.38

0.62 0.33 -0.48

0.63 0.34 -0.47

0.023 0.013 -1.90
0.15 0.082 -1.08

0.069 0.037 -1.43

1.0 0.55 -0.26
1.4 0.79 -0.10
0.029 0.016 -1.79

0.051 0.028 -1.55

0.040 0.022 -1.66

0.011 0.0059 -2.23

0.0092 0.0051 -2.29

0.64 0.36 -0.44

0.075 0.042 -1.37

0.045 0.026 -1.59

0.029 0.016 -1.78

0.051 0.030 -1.53

2.0 1.2 0.07

0.068 0.040 -1.39

0.017 0.010 -1.99
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Wavelength Spectrum Energy Levels

A K

W 1
1 '\(^ 1 ^ 1 1 7J J 1 1 /

6404.20 W I
— 30587

6445.13 W I 18974 — 34486
6508.02 W I 13778 - 29139
6532.42 W I 20428 — 35732

OJ JO. 14 W I
1 QOA 1 < 1 1 7J J 1 1 /

6563.22 W I
— 34486

6573.95 W I 20983 — 36190
6607.15 W I 17107 — 32238
6609.04 W I 15460 — 30587

11 A/1 W I
I 0 Q C Q 4oU /o

6621.68 W I 19256 34354
6678.41 W I 18974 — 33944
6693.12 W I 14976 — 29913
6746.56 W I 23930 - 38748

OoUj .Zo HI TW I

6814.95 W I 22477 — 37146
6820.28 W I 19828 — 34486
6828.42 W I 31818 - 46458
6853.73 W I 19535 - 34122

DO / O.UZ W I
A QA47DJO

6908.29 W I 13307 — 27778
6934.27 W I 14976 — 29393
6964.12 W I 13307 — 27662
6984.30 W I 13349 — 27662

077J.ZO W I
1 QO A
1 yozo 1 /I 1 T)j4 1 ZZ

6994.08 W I 19828 — 34122
7098.22 W I 44547 — 58631
7111.18 W I 20428 — 34486
7140.54 W I 13778 — 27778

/ 1 OZ.OD TXT ¥W I
1 OCA
1 oZoU JZZJO

7191.37 W I 31323 — 45225
7198.62 W I 19254 — 33141
7200.18 W I 13778 — 27662
7216.31 W I 18974 — 32828

1 z/o.uJ W I 1 7J J J Jinn
7237.08 W I 37309 — 51123
7278.23 W I 15460 - 29196
7285.80 W I 19648 — 33370
7296.58 W I 19256 — 32958

/ 3o j.Uo W I
1 OCA
1 o/oU 1 1 & 1 QJ 1 O 1 O

7483.35 W I 20983 — 34342
7504.16 W I 13307 — 26630
7508.99 W I 19828 — 33141
7520.66 W I 19535 — 32828

7537.43 W I 18974 32238
7550.46 W I 18083 31323
7569.91 W I 18117 31323
7582.88 W I 28233 41417
7614.11 W 1 19828 32958

Loggf
108/sec

0.041 0.025 -1.61

0.020 0.012 -1.92
0.069 0.043 -1.37
A C\C\A AU.UU44 A AAT OU.UUZo —Z.J J

0.040 0.025 -1.60

0.029 0.018 -1.74
0.024 0.016 -1.81

0.058 0.038 -1.42
n n 1 1U.U 1

1

A AA-7A 7 1^—Z. I J

0.0067 0.0044 -2.36

1.4 0.94 ,-0.03

0.019 0.013 -1.89
0.021 0.014 -1.85

U.UUj3 —Z.Zo
0.034 0.023 -1.63

0.011 0.0074 -2.13

0.035 0.025 -1.61

0.017 0.012 -1.94
(\AAU.44 nilU.J 1

A <; 1^J. J 1

0.0075 0.0053 -2.27

0.51 0.36 -0.44

0.0016 0.0011 , -2.94
0.0040 0.0029 -2.54
A AAT)U.UUzZ A AA 1 CU.UU 1 O 9 OA—Z.oU
0.0037- 0.0027 -2.56

0.013 0.0099 -2.01

0.0077 0.0057 -2.25

1.1 0.87 -0.06
A AAO-7U.UUo / U.UUoo 9 10Z. lo

0.0046 0.0035 -2.45

0.0093 0.0071 -2.15

0.23 0.18 -0.75

0.0075 0.0058 -2.23
A AA-n A AAT CU.UUZ J 9 AAZ.oU
0.0069 0.0054 -2.27

0.0064 0.0050 -2.30

1.2 0.96 -0.02

0.0045 0.0036 -2.45

U.UZ3 U.Ul o 1 7/1
1 . /4

0.020 0.016 -1.79

0.0064 0.0052 -2.28

0.015 0.013 -1.89

0.0015 0.0013 -2.90
A A 1 /IU.U14 A A 1 TU.U 1 Z 1 Q7—1 .yz

0.0043 0.0037 -2.44

0.0098 0.0083 -2.08

0.0075 0.0065 -2.19

0.015 0.013 -1.89

0.082 0.070 -1.15

0.024 0.021 -1.68
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

7688.94 W I 19826 — 32828 0.018 0.016 -1.81

7701.00 W I 19256 32238 0.0050 0.0044 -2.35
7761 14 W IVV 1 1 3349 26230 0.0012 0.0010 -2.98

7784.12 W I 18974 — 31818 0.01

1

0.010 -1.99

7808.94 W I 14976 — 27778 0.0022 0.0020 -2.71

7863.46 W I 20428 — 33141 0.0066 0.0061 -2.22

7867.03 W I 16431 29139 0.001

1

0.00099 -3.01

7880 34 W I 14976 z 27662 0.0014 0.0013 -2.88

7886.47 W I 13307 - 25984 0.0011 0.0010 -2.99

7940.93 W I 13778 — 26367 0.0020 0.0019 -2.73

7957.06 W I 19254 — 31818 0.0034 0.0033 -2.49

8017.18 W I 181 17 30587 0.016 0.016 -1.80

8054 86 W I 13778 26189 0.0014 0.0014 -2.86

8055.60 W I 19828 — 32238 0.026 0.025 -1.60

8060.36 W I • 18280 — 30683 0.0042 0.0041 -2.39

8123.79 W I 18280 — 30587 0.0099 0.0098 -2.01

8165.70 W I 28233 40476 0.040 0.040 -1.39

8210.20 W I 19256 31433 0.0053 0.0054 -2.27

8322.00 W I 23930 - 35943 0.015 0.016 -1.80
8338.01 W I 19828 — 31818 0.011 0.011 -1.95

8348.76 W I 20983 — 32958 0.0066 0.0069 -2.16

8382.87 W I 9528 21454 0.00019 0.00020 -3.69
8402 55 W I 19535 31433 0.0043 0.0046 -2.34
8475.16 W I 18117 - 29913 0.0028 0.0031 -2.51

8585.06 W I 22477 — 34122 0.059 0.065 -1.18

8594.37 W I 18280 — 29913 0.0065 0.0072 -2.14
8613.26 W I 19826 31433 0.0078 0.0086 -2.06
8614.48 W I 19828 31433 0.0033 0.0037 -2.43

8865.50 W I 18117 29393 0.0077 0.0091 -2.04
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Wavelength Spectrum Energy Levels

A K

2001.71 W II 3173 531 14

2008.07 W II 4716 - 54499
2009.98 W II 1518 — 51254
2010.23 W II 3173 — 52902
2026.08 W II 4716 — 54057

2029.98 W II 6147 55393
2049.63 W II 1519 - 50292
2065.57 W II 4716 — 53114
2071.21 W II 3173 — 51438
2075.59 W II 8711 — 56875

2079.1

1

W II 6147 54229
2089.14 W II 4716 - 52567
2094.75 W II 1519 — 49242
2100.67 W II 0 — 47589
2106.18 W II 1519 — 48983

21 10.34 W II 871

1

56084
2118.87 W II 0 - 47180
2121.59 W II 3173 — 50292
2153.56 W II 6147 — 52567
2157.80 W II 4716 — 51045

2166.32 W II 4716 50863
2194.52 W II 0 - 45554
2204.48 W 11 6147 — 51495
2248.75 W II 0 — 44455
2270.24 W II 1519 — 45554

2303 83 W II 1519 44912
2315.02 W II 3173 - 46355
2326.09 W II 6147 — 49125
2328.31 W II 1519 — 44455
2333.77 W II 1519 — 44355

2358 81 W II 3 173 45554
2390.37 W II 7421 - 49242
2392.93 W II 4716 — 46493
2397.09 W II 3173 — 44877
2404.24 W II 8711 — 50292

241 1.54 W II 17437 58892
2419.34 W II 20040 - 61361
2421.01 W II 13412 — 54705
2427.49 W II 3173 — 44355
2435.01 W II 20534 — 61590

2446.39 W II 7421 48285
245 1 .48 W II 1519 - 42298
2466.52 W II 1519 — 42049
2470.80 W II 20781 — 61241
2477.80 W II 6147 — 46493

2484.40 W II 20040 60279
2488.77 W II 7420 47589
2489.23 W II 4716 44877
2492.93 W II 14857 54959
2496.64 W II 4716 44758

gA gf Loggf
108/sec

ZD. 1 .Z
A AT0.07

£0oz. 3.7 A C "7
0.57

1 J. u.yz A A yl—0.04
16. 0.97 -0.01

37. 2.3 0.36

c <O J. J.

5

A
u. /z

ZZ. 1 A
1 .4

A 1 /I

U. 14

I /. 1 .

1

A A'50.03

21. 1.4 0.14
25. 1.6 0.21

6.0 A T O0.78
1 Q

1 .Z
A 1 A
U. lU

55. z.z 0.34
9.1 0.60 -0.22

8.8 0.59 -0.23

14. 1.6
A O A0.20

Q «y.j U.o4 A 1 O—v. 1 y

Z5. 1.5
A 1 A0.19

16. 1.1 0.06
13. 0.91 -0.04

Zo. 1 o
1 .0

A "0 CU.Zj

5. 1
A T)U.ZZ A /'C—U.DJ

4U. Z.y A Al

4.7 0.35 -0.45

3.2 0.25 -0.61

5.4 A /I 10.43 -iJ.36

/.4 A COV.jy —U.Z3
O A14. 1 o

i.y
A O O

1.7 0.14 -0.86
3.5 0.29 -0.54

3.0 0.25 A ^ A—0.60

21. 1.8 U.Z6

1 1.
A m0.97 TV A 1—U.Ul

48. 4.1 0.61

18. 1.6 0.19

47.
A 1
4.

1

U.6

1

A a46. A 1
4. i

A 1

ly. Z.J A /1A

18. 1.6 0.21

79. 7.0 0.85

j3. A Q4.0 U.DO

55. C A A in
U. /U

16.
1 A
1 .4 A 1 <

U. 1 J

126. 12. 1.06

70. 6.4 0.81

45. A4.Z U.oZ

86. O A A OA

58.
C A5.4 A

U. /3

80. 7.5 A QnU.o /

34. 3.2 0.50
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Wavelength Spectrum Energy Levels

A K
gA

10»/sec

gf Log gf

z.t" / .to VV 11 O 1 H / dfi 1 7SHO 1 / J

2499.69 W II 7420 — 47413
2510.47 W II 19071 — 58892
2518.14 W II 10593 — 50292
2522.04 W II 4716 — 44355

W II
vv 11 7078 1 ^^07 1 9

2549.09 W II 3173 — 42390
2554.86 W II 0 — 39129
2555.09 W II 3173 — 42298
2563.16 W II 17437 — 56440

W II 1 1 "^0

1

S0797

2571.44 W II 3173 — 42049
2572.24 W II 20534 — 59399
2573.95 W II 16553 — 55393
2581.20 W II 6147 — 44877

2589 1 7 W IIvv 11 6147 44758
2591.49 W II 0 - 38576
2598.74 W II 8711 — 47180
2603.02 W II 16553 — 54959

W II 15147 — 55370

W II
vv 11 1 DJ J J

2653.57 W II 4716 — 42390
2658.04 W II 1519 — 39129
2666.49 W II 7421 — 44912
2677.79 W II 4716 — 42049

W II
vv 11 1 S 1 01 J 1

7

JO J 1 O
2701.48 W II 14857 — 51863
2702.11 W II 13434 — 50431
2709.58 W II 14968 — 51863
2710.78 W II 16235 — 53114

2716 32 W IIvv 11 14634 5 14^8

2718.04 W II 16590 — 53370
2729.62 W II 8833 — 45457
2740.79 W II 23804 — 60279
2760.74 W II 19277 — 55488

Z. / U 1 . J W IIvv 11 87 1 1o / 1 1 4dQ1 7HHy 1 z

2764.27 W II 0 — 36165
2776.50 W II 14857 — 50863
2778.69 W II 16590 — 52567
2799.03 W II 15147 — 50863

7801 ^'^Z.OU 1 .uJ W 11 4Q 1 7 ^Hy 1 Lj
2805.92 W II 16235 — 51863
2812.25 W II 13434 — 48983
2822.57 W II 13412 — 48831
2918.63 W II 11301 — 45554

2952.29 W II 14968 48831
3024.50 W II 11301 44355
3149.85 W II 13173 44912
3189.24 W II 15147 46493
3572.48 W II 10593 38576

77 7 0 0 T, 1

41. 3.9 0.59

112. 11. 1.02

32. 3.1 0.49

36. 3.4 0.53

1 D. 7 A 0 87u.o /

3.7 0.36 -0.44
12. 1.2 0.08

43. 4.2 0.63

285. 28. 1.45

uw. 5 9J . y 0 77

37. 3.7 0.57

266. 26. 1.42

87. 8.6 0.94

6.0 0.60 -0.22

58 5.9 0 77

4.6 0.46 -0.33

32. 3.2 0.51

84. 8.5 0.93

77. 7.9 0.90

S 7J . z 0 77u. / z

1.1 0.81 -0.09

15. 1.6 0.21

14. 1.5 0.18

14. 1.5 0.18

D.

"

0 7S —0 1 7L/. 1 Z

37. 4.1 0.61

118. 13. 1.11

75. 8.2 0.91

44. 4.9 0.69

70 7 R/ . O 0 89

92. 10. 1.01

19. 2.1 0.32

149. 17. 1.23

59. 6.7 0.83

11 D. 1 .9 0 77

6.9 0.79 -€.10

131. 15. 1.18

42. 4.9 0.69

66. 7.7 0.89

"D. 1

1

1 1

.

1 OS

124. 15. 1.16

24. 2.8 0.45

92. 11. 1.04

12. 1.6 0.20

175 1 ft 1 7 11 . 1

20. 2.7 0.43

15. 2.2 0.34

24. 3.7 0.56

3.5 0.67 -0.17
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Wavelength Spectrum Energy Levels gA gf Log gf

A K 108/sec

3592.42 W II 1 1301 - 39129 4.1 0.80 -0.10

3613.79 W II 14634 - 42298 10. 2.0 0.30
3641.41 w II 871

1

- 36165 5.5 1.1 0.04

3646.52 w II 14634 - 42049 9.6 1.9 0.28

3657.59 w II 8833 - 36165 1.8 0.37 -0.44

3716.08 w II 15147 - 42049 6.8 1.4 0.15

3736.22 w II 18001 - 44758 13. 2.6 0.42

3851.57 w II 13173 - 39129 1.3 0.30 -0.53
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Wavelength Spectrum Energy Levels

A K

2354.20 Y I 530 - 42995
2490.42 Y I 530 - 40672
26ol.65 Y I I) — 5 1Lly
2695.39 Y I 530 - 37620
2723.00 Y I 530 - 37244

2730.08 Y I 0 - 36618
2742.53 Y I 0 - 36452
2760. 10 Y I

ai r\
531) — 36 / J 1

2791.20 Y I 0 - 35817
2813.64 Y I 530 - 36061

2818.86 Y I 10529 - 45994
2822.56 Y I 10529 - 45948
^oo a AO2886.48 Y I 1 1 36U /( c no /I

2919.05 Y I 0 - 34248
2948.40 Y I 0 - 33907

2964.96 Y I 530 - 34248
2974.59 Y I 0 - 33608
zyo4.z6 Y I j3U 1 A f\1 A— 34U3U
2995.26 Y I 530 - 33907
2996.94 Y I 0 - 33358

3005.26 Y I 0 - 33265
3018.95 Y I 10529 - 43644
im 1 11jUZ 1 . /3 Y I j3U — 33ol4
3022.28 Y I 530 - 33608
3045.37 Y I 530 - 33358

3111.81 Y I 10529 - 42656
3191.31 Y I 11360 - 42686
11 A(\ 1Q Y I 1dU6o — 4jyy4
3388.59 Y I 15246 - 44748
3397.04 Y I 16234 - 45664

3412.47 Y I 15712 - 45008
3450.95 Y I 16234 - 45204
1 AO Z3485.73 Y I

1 T 1 1 ZT17116 — 45796
3521.53 Y I 14949 - 43338
3551.80 Y I 14949 - 43096

3552.69 Y I 0 - 28140
3558.76 Y I 15246 - 43338
lent Ai
3 J / 1.43 Y I 15712 A"^ ^ f\ A— 43704
3576.05 Y I 16234 - 44190
3589.69 Y I 15246 - 43096

3592.92 Y I 0 - 27824
3620.94 Y I 530 - 28140

V TY I 1/116 AAA c\r\— 44190
3718.12 Y I 16817 - 43704
3738.61 Y I 16597 - 43338

3749.89 Y I 16436 - 43096
3887.77 Y I 11360 - 37074
3918.25 Y I 10937 - 36452
3987.50 Y I 11360 - 36431
4039.83 Y I 0 - 24747

Loggf
iQS/sec

0.77 0.064 -1.19

0.66 0.062 -1.21

0.22 0.024 -1.62
A 110.3 /

A A/1 A 1 AC\—\ .4U

1.2 0.14 -0.87

0.23 0.026 -1.59

0.71 0.080 -1.09

1.6 0.18 -0.75
All
U. 1 1

A A 1 TU.UIZ 1 Q \—i.yi

0.25 0.029 -1.54

2.7 0.32 -0.49

6.7 0.80 -0.10

15. 1.9 0.28
A Q1O.yZ AIT A Q1

2.1 0.27 -0.57

2.1 0.27 -0.56

2.4 0.32 -0.50

4.2 0.56 -0.26
A 1 OU.3o A A< 1 1 TOv.Ly

0.65 0.088 -1.06

0.32 0.043 -1.37

4.5 0.61 -0.21

0.66 0.091 -1.04
A /I /IU.44 A A*;n 1 11

0.91 0.13 -0.90

2.9 0.42 -0.37

5.4 0.83 -0.08

11. 1.9 0.27
1

1

13. 1 1 A 1 AU.34
8.9 1.5 0.19

14. 2.4 0.38

12. 2.1 0.33

35. 6.3 0.80
0 Ao.U

1 c
1 .3 A 1 "7

U. 1 /

13. 2.4 0.38

0.77 0.15 -0.83

18. 3.4 0.53
22. 4.1 0.61

3 J. 1
o. /

ACT
9.9 1.9 0.28

3.7 0.71 -0.15

6.2 1.2 0.09

21. 4.4 0.64
O.J 1 A

V .4 AllU. 1

3

5.9 1.2 0.09

4.8 1.0 0.00
0.45 0.10 -0.99

0.64 0.15 -0.83

0.51 0.12 -0.91

0.46 0.11 -0.95
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Wavelength Spectrum Energy Levels

A K 108/sec

gf Loggf

4047.64 Y I 0 24699 1.1 0.28 -0.55
4077.38 Y I 0 24519 4.3 1.1 0 03
4081.22 Y I 18499 42995 7.6 1.9 0.28
4083.71 Y I 0 24481 0.91 0.23 -0 64
4102.38 Y I 530 24900 5.1 1.3 0 1

1

4106.39 Y I 18512 42858 4.9 1.2 0.09
41 10.81 Y I 15246 39565 2.6 0.65 -0.19
4128.31 Y I 530 24747 4.4 1.1 0.06
4142.85 Y I 0 24131 3.1 0.80 -0.09
4157.63 Y I 15712 _ 39758 3.4 0.89 -0.05

4167.52 Y I 530 24519 1.1 0.29 -0.53
4174.14 Y I 530 24481 0.93 0.24 -0.62
4213.02 Y I 16234 39964 2.9 0.78 -0.1

1

4213.54 Y I 14949 38675 1.0 0.27 -0.56
4217.80 Y I 10529 34231 1.2 0.31 -0.51

4220.63 Y I 14949 38636 7.1 1.9 0.28

4235.94 Y I 530 24131 0.94 0.25 -0.60
4251.20 Y I 15246 38762 7.9 2.2 0.33

4302.30 Y I 15712 38949 10. 2.8 0.45

4316.30 Y I 1 1360 34521 0.41 0.1

1

-0.94

4330.78 Y I 10529 33613 0.69 0.20 -0.71

4337.29 Y I 15712 38762 0.81 0.23 -0.64

4344.65 Y I 16436 39446 2.0 0.56 -0.25

4348.79 Y I 16234 _ 39223 14. 3.9 0.59

4352.33 Y I 1 1278 _ 34248 0.46 0.13 -0.89

4352.70 Y I 16597 39565 2.0 0.58 -0.24

4357.73 Y I 16817 39758 4.3 1.2 0.09

4366.03 Y I 1 1360 34257 0.92 0.26 -0.58

4375.61 Y I 17116 39964 5.7 1.6 0.22

4379.33 Y I 11079 33907 0.55 0.16 -0.80

4385.48 Y I 1 1360 34156 0.22 0.064 -1.19

4394.01 Y I 11278 34030 0.22 0.063 -1.20

4394.67 Y I 16817 _ 39565 1.0 0.30 -0.53

4437.34 Y I 1 1079 _ 33608 0.52 0.15 -0.82

4443.66 Y I 1 1532 34030 0.73 0.22 -0.67

4446.63 Y I 1 1360 33842 0.90 0.27 -0.57

4475.72 Y I 1 1278 33614 1.1 0.33 -0.48

4476.96 Y I 1 1278 33608 1.2 0.35 -0.45

4477.45 Y I 10937 33265 0.95 0.28 -0.55

4487.28 Y I 1 1079 33358 0.67 0.20 -0.69

4487.47 Y I 10937 33215 1.8 0.53 -0.28

4491.75 Y I 1 1532 33789 0.21 0.062 -1.20

4492.42 Y I 1 1360 33613 0.16 0.050 -1.30

4505.95 Y I 1 1079 33265 3.0 0.91 -0.04

4513.58 Y I 15327 37476 0.98 0.30 -0.52

4514.01 Y I 15329 37476 1.6 0.48 -0.32

4522.05 Y I 16436 38544 1.1 0.33 -0.49

4527.25 Y I 11532 33614 5.9 1.8 0.26

4527.80 Y I 11278 33358 2.7 0.83 -0.08

4544.32 Y I 15477 37476 2.0 0.61 -0.21
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Wavelength Spectrum Energy Levels gA gf Loggf
A K IQS/sec

4559.37 Y I 15222 — 37148 1.8 0.56 -0.25

4573.56 Y I 16817 — 38675 1.7 0.52 -0.28

1 I
17 1/183/1 4o U.03 A 7AU.ZU A 7A—U. /U

4581.77 Y I 15329 — 37148 0.54 0.17 -0.77

4596.55 Y I 17116 - 38866 3.2 1.0 0.01

4604.80 Y I 15329 - 37040 1.4 0.45 -0.35

4613.00 Y I 15477 — 37148 0.64 0.20 -0.69

4D4J. /U V T
1 1 Q 7 1^70z 1 jzy n 18U.3o n 1

7

U. 1 z

4658.32 Y I 16159 — 37620 3.6 1.2 0.07

4667.47 Y I 15994 — 37413 1.4 0.45 -0.34

4674.84 Y I 530 — 21915 0.43 0.14 -0.85

4678.35 Y I 19148 — 40517 2.4 0.79 -0.11

40oi'. / /
V T
1 I 1 O 1 J 7 17/17^3 /4 /D 1 A

1 .4 A AlU.4 /
A 1

1

4696.81 Y I 15994 — 37279 2.9 0.96 -0.02

4708.85 Y I 15222 — 36452 0.46 0.15 -0.82

4725.85 Y I 15994 — 37148 0.93 0.31 -0.50

4728.53 Y I 10529 — 31672 0.56 0.19 -0.73

4 / jZ.i / 1 I
ICA <73o4jZ A 77 A 7AU.Zo A <Q

4741.40 Y I 16159 — 37244 1.3 0.45 -0.34

4752.79 Y I 15327 — 36361 2.0 0.66 -0.18

4760.98 Y I 530 — 21529 0.078 0.027 -1.58

4780.18 Y I 15222 — 36136 0.20 0.068 -1.17

4 /O 1 .U4 V I
1 I 1 1 Z / o 17 1883Z 1 OO n AnU.4 / U. 1 o —n 8n

4786.89 Y I 15477 — 36361 2.1 0.73 -0.14

4799.30 Y I 11079 - 31909 0.65 0.22 -0.65

4804.31 Y I 15327 — 36136 0.57 0.20 -0.70

4804.81 Y I 15329 — 36136 0.86 0.30 -0.53
/I C 1 Q A.A4o 1 7.04 V I 3 1 DoU (\ AO A 1 7U. 1 /

A 77—U. / /

4822.13 Y I 15329 — 36061 1.4 0.49 -0.31

4839.15 Y I 15477 — 36136 0.72 0.25 ^.60

4839.87 Y I 11532 — 32188 3.1 1.1 0.03

4845.68 Y I 11278 — 31909 2.0 0.71 -0.15

4ojZ.Di' Y I
1 1 A7Q 1 1 ^ OA3 looU 1 A1.4 f\ AO A 1 1—U.3 1

4854.25 Y I 15222 35817 1.3 0.47 -0.33

4856.70 Y I 15477 — 36061 0.57 0.20 -0.70

4859.84 Y I 10937 — 31508 1.1 0.39 -0.41

4879.65 Y I 15329 — 35817 0.53 0.19 -0.72
A QOA 0 C4ooo.zo V ¥

Y I
1 ^ 1 <Qlol 1 1 83do 1 o U.O /

A 7 /I A /;7—U.oZ
4886.65 Y I 15994 — 36452 0.56 0.20 -0.70
4893.44 Y I 11079 — 31508 0.32 0.11 -0.95

4906.11 Y I 11532 — 31909 0.31 0.11 -0.95

4909.00 Y I 16066 — 36431 0.48 0.17 -0.76
47Z 1.0/ V ¥

Y I
1 1 lAH
1 1 JOU 1 1 A773 1 O /Z A /I 7U.4Z A 1 ^U. 1 J A 87

4930.93 Y I 16146 — 36420 0.40 0.14 -0.84
4974.30 Y I 18499 — 38597 2.4 0.88 -0.06

5006.97 Y I 18512 — 38479 2.0 0.76 -0.12
5070.21 Y 1 19148 — 38866 1.6 0.63 -0.20
5088.18 Y I 19028 38675 0.62 0.24 -0.62
5135.20 Y I 18499 37967 3.1 1.2 0.08
5240.81 Y I 18512 37588 2.8 1.2 0.06
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Loggf

5380.62 Y I 15327 33907 0.43 0.19 -0.73
5417.03 Y I 16066 34521 0.16 0.072 -1.14
5424.37 Y I 15477 33907 0.52 0.23 -0.64
5438.24 Y I 15864 34248 1.2 0.55 -0.26

5466.46 Y I 1 1532 29820 1.3 0.59 -0.23

5468.47 Y I 15327 33608 0.56 0.25 -0.60
5493.17 Y I 14949 33148 0.28 0.13 -0.90

5495.59 Y I 16066 34257 0.24 0.1

1

-0.96

5503 45 Y I 15864 34030 1.8 0.82 -0.09

5513.64 Y I 15477 33608 0.32 0.15 -0.83

5521.63 Y I 15327 33432 0.61 0.28 -0.55

5526.76 Y I 16159 34248 0.15 0.071 -1.15

5527.54 Y I 1 1278 29364 1.2 0.56 -0.25

5541.63 Y I 15712 33753 0.21 0.097 -1.01

5544.61 Y I 15327 33358 0.60 0.28 -0.56

5556.43 • Y I 15246 33238 0.36 0.17 -0.77

5567.75 Y I 15477 33432 0.31 0.14 -0.84

5577.42 Y I 15864 33789 1.0 0.48 -0.32

5581.08 Y I 15994 33907 0.14 0.066 -1.18

5581.87 Y I 1 1079 28989 0.93 0.43 -0.36

5590.96 Y I 15477 33358 0.11 0.050 -1.30
5594.12 Y I 16159 34030 0.13 0.060 -1.22

5606.33 Y I 1 1532 29364 0.20 0.093 -1.03

5623.91 Y I 16066 33842 0.087 0.041 -1.38

5630 13 Y I 10937 28694 0.78 0.37 -0.43

5632.25 Y I 15864 33614 0.13 0.063 -1.20

5632.89 Y I 16159 33907 0.12 0.059 -1.23

5644.69 Y I 1 1278 28989 0.18 0.085 -1.07

5648.47 Y I 15712 _ 33412 0.62 0.30 -0.53

5675.27 Y I 1 1079 28694 0.12 0.060 -1.22

5693.63 Y I 16597 34156 0.12 0.056 -1.25

5706.73 Y I 16234 33753 0.95 0.47 -0.33

5720.61 Y I 16436 33912 0.15 0.071 -1.15

5732.09 Y I 16817 34257 0.14 0.069 -1.16

5743.85 Y I 17116 _ 34521 0.65 0.32 -0.49

5765.64 Y I 16817 34156 0.49 0.24 -0.61

5773.86 Y I 16597 33912 0.23 0.1

1

-0.94

5821.87 Y I 16066 33238 0.15 0.078 -1.11

5832.27 Y I 17116 34257 0.14 0.073 -1.14

5871.83 Y I 16817 33842 0.091 0.047 -1.33

5879.96 Y I 16146 33148 0.12 0.062 -1.20

5902.96 Y I 16817 33753 0.22 0.12 -0.93

5945.72 Y 1 16597 33412 0.25 0.13 -0.89

5950 02 Y I 16436 33238 0.12 0.066 -1.18

5981 86 Y I 16436 33148 0.27 0.14 -0.84

6009.19 Y I 17116 33753 0.73 0.39 -0.40

6023.41 Y I 0 16597 0.0056 0.0030 -2.52

6088.00 Y I 16817 33238 0.28 0.16 -0.81

6135.04 Y I 17116 33412 0.68 0.38 -0.42

6138.43 Y I 530 16817 0.0077 0.0044 -2.36
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Wavelength Spectrum Energy Levels

A K

6191.73 Y I 0 — 16146
6222.59 Y I 0 — 16066

Y I J jU 101 40
6435.00 Y I 530 1 OUOO
6437.18 Y I 18499

6538.60 Y I 18499 — 33789
6557.39 Y I 0 — 15246
D J / O.O

J

V ¥
1 I

1 Q0 1 8 "2 /I /I -JO

6584.87 Y I 530 1 J / 1 z

6622.49 Y I 18512 J jOUo

6636.49 Y I 28989 — 44053
6650.61 Y I 19406 — 34438
D004.4U V T

I I
OQI^/lzyjo4 '4-'4-jOO

6687.58 Y I 0 1 A Q/l Q

6691.83 Y I 29820 44 /OU

6694.75 Y I 18499 — 33432
6700.71 Y I 18512 — 33432
D / 15.10 V T

Y I z J jzy JD4ZU
6735.99 Y I 19406 j4Z4o
6793.71 Y I 530 1 JZ40

6803.15 Y I 19148 — 33842
6815.16 Y I 19238 — 33907
t5o4j./4 V I

Y I
1 Q 1 /I fi
1 y 14o J J / J J

6887.22 Y I 21915 j04j 1

6908.26 Y I 14949 9 Q/1 90Z 74ZU

6933.52 Y I 530 — 14949
6950.31 Y I 19028 — 33412
07JO.U4 V TY I 1 JZ4D 7 OA 1 AZyO 1 4
6979.88 Y I 14949 7Q777zyz / z

7008.97 Y I 19148 11A 1 7JJHl Z

7009.93 Y I 18976 — 33238
7035.18 Y I 19028 — 33238
-TAC') Q/1 V TY I 1 jZ4o Zi'4ZU

7054.28 Y I 18976 33 l4o
7075.13 Y I 15712 zyo43

7127.92 Y I 15246 — 29272
7191.66 Y I 15712 — 29614
7 1 QC Q-2
/ \yj.y5 Y I JOJO 1 jUZj4
7293.08 Y I 15712 7 Q/l 7nZi'4ZU

7346.46 Y I 16234 7 Qfi/1 1Z7o43

7398.77 Y I 15477 — 28989
7494.88 Y I 19028 — 32366
/ JOJ. 1 D V J

Y I
1 Q 1 /I Ciy\ 4o 3ZjOO

7622.94 Y I 18976 i7nQ 13ZU7 1

7652.89 Y I 19028 17f>Q 13ZUi' 1

7689.49 Y I 18976 3 1 y/0
7719.89 Y I 19028 31978
7724.08 Y I 19148 32091
7788.42 Y I 16436 29272
7796.32 Y I 16597 29420

gA gf Los ef

108/sec

0.047 0.027 -1.56
0.012 0.0067 -2.18

0.0031 0.0019 -2.73
0 042 0 026 -1 59

0.17 0.10 -0.98

0.60 0.39 -0.41

0.0025 0.0016 -2.79

0.36 0.24 -0.63
0 0010\J . \J\J 1 \J 0 00068 -3 17

0.12 0.076 -1.12

2.9 1.9 0.29

0.43 0.28 -0.55

3.6 2.4 0.38
0 0048 0 0032 -2 49
2.7 1.8 0.26

0.056 0.037 -1.43

0.56 0.38 -0.43

0.65 0.44 -0.36

0.41 0 78 —0 55

o!o069 0.0048 -2.32

0.11 0.073 -1.13

0.19 0.14 -0.87

0.42 0.29 -0.53
0 56 0 40 -0 40
0.025 0.018 -1.75

0.00046 0.00033 -3.48

0.24 0.17 -0.76

0.033 0.024 -1.62
0 075 0 055 -1 26
0.14 0.100 -1.00

0.092 0.068 -1.17
0.18 0.14 -0.86

0.095 0.071 -1.15
0 094 —1 03

0.032 0.024 -1.62

0.037 0.028 -1.55

0.12 0.092 -1.04

9.2 7.1 0.85
0 029 0 023 -1 63

0.18 0.15 -0.82

0.035 0.029 -1.54

0.14 0.12 -0.93

0.27 0.23 -0.63
0 14 0 1 3 -0 90
0.051 0.045 -1.35

0.035 0.031 -1.50

0.14 0.13 -0.90

0.15 0.13 -0.88
n 047 V/. J

0.049 0.044 -1.35
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Wavelength Spectrum Energy Levels
A K

7802.52 Y I 15327 - 28140
7812.16 Y I 16817 - 29614
7855.52 Y I 17116 — 29843
7999.33 Y I 17116 - 29614
8329.61 Y I 32188 - 44190

8344.43 Y I 16159 - 28140
8365.64 Y I 24481 - 36431
8450.36 Y I 15994 - 27824
8528.94 Y 1 24699 - 36420
8800.62 Y I 0 - 11360

gf T I*Loggf
108/sec

0.015 0.013 -1.88

0.066 0.061 -1.22

0.12 0.11 -0.96
0.038 0.036 -1.44
2.2 2.2 0.35

0.065 0.068 -1.17

0.22 0.23 -0.64
0.043 0.046 -1.33

0.22 0.24 -0.62
0.00049 0.00057 -3.24
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

2243.06 Y II 0 44568
2413.93 Y II 23776 65189
2422.20 Y II 3296 44568
2460.61 Y II 24647 65275
2734.85 Y II 24647 61200

2785.21 Y II 23776 59670
2785.59 Y II 24647 60535
2800.1

1

Y II 23445 59147
2825.37 Y II 29214 64597
2826.38 Y II 23776 59147

2854.43 Y II 24647 59670
2856.30 Y II 23776 58776
2897.69 Y II 24647 — 59147
2898.82 Y II 23776 — 58262
2930.03 Y II 27532 — 61650

2973.91 Y II 24647 58262
2980.55 Y II 28394 61934
3026.49 Y II 26147 59179
3036.59 Y 11 28730 61650
3055.22 Y II 29214 61934

3086.85 Y II 26147 58533
3093.76 Y II 32284 64597
3095.88 Y II 1045 33337
3112.04 Y II 0 32124
3128.77 Y II 27227 59179

3129.93 Y II 27532 59472
3135.17 Y II 1450 33337
3173.06 Y II 28394 59900
3179.41 Y II 840 32284
3195.62 Y II 840 32124

3200.27 Y II 1045 32284
3203.32 Y II 840 32049
3216.69 Y II 1045 32124
3242.28 Y II 1450 — 32284
3280.91 Y II 14098 44568

3308.47 Y II 28730 58947
3327.89 Y II 3296 33337
3362.00 Y II 14833 44568
3448.82 Y II 3296 32284
3467.88 Y II 3296 32124

3496.09 Y II 0 28595
3549.01 Y II 1045 29214
3584.52 Y II 840 _ 28730
3600.73 Y II 1450 _ 29214
3601.92 Y II 840 28595

3611.05 Y II 1045 28730
3628.71 Y II 1045 28595
3633.12 Y II 0 27517
3664.61 Y II 1450 28730
3668.49 Y II 28394 55645

0.68 0.051 -1.29

4.7 0.41 -0.39

8.0 0.70 -0.15

18. 1.6 0.21

7.1 0.79 -0.10

9.3 1.1 0.03

3.9 0.45 -0.34

9.0 1.1 0.03

8.4 1.0 0.00
13. 1.6 0.19

22. 2.7 0.42

7.7 0.94 -0.03

5.3 0.67 -0.17

4.0 0.51 -0.29

6.2 0.80 -0.10

5.2 0.69 -0.16

11. 1.5 0.17

8.4 1.2 0.06
11. 1.6 0.19

23. 3.2 0.51

19. 2.7 0.44
9.2 1.3 0.12

0.12 0.018 -1.75

0.048 0.0070 -2.15

20. 3.0 0.47

29. 4.3 0.64
0.14 0.020 -1.69

43. 6.5 0.81

0.24 0.037 -1.44

2.5 0.38 -0.42

2.4 0.37 -0.43

2.3 0.35 -0.45

4.2 0.65 -0.19

7.0 1.1 0.05

11. 1.8 0.26

7.5 1.2 0.09

7.3 1.2 0.08

5.8 0.99 -0.00

0.24 0.043 -1.36

0.13 0.023 -1.64

0.74 0.14 -0.87

2.0 0.38 -0.42

1.5 0.29 -0.54
5.3 1.0 0.02

2.8 0.54 -0.27

3.6 0.70 -0.15

0.84 0.17 -0.78

2.6 0.51 -0.29

1.3 0.26 -0.59

13. 2.6 0.41
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Wavelength Spectrum Energy Levels gA gf Log gf
AA K lu /sec

3710.30 Y II 1450 28394 5 0 1.0

3747.55 Y II 840 — 27517 0.37 0.078 -1.11
3774.33 Y II 1045 — 27532 3.2 0.69 -0.16
3776 56 Y II 1045 — 27517 0.43 0 091 -1 04
3782 30 Y 11 29214 — 55645 16. 3.4 0 53

3788.70 Y II 840 27227 2.1 0.45 -0 34
3818.35 Y II 1045 - 27227 0.37 0.082 -1.09
3832.88 Y II 1450 — 27532 1.3 0.28 -0.56
3878 28 Y II 1450 — 27227 0.12 0.027 -1 56
3930.66 Y II 3296 — 28730 0.094 0.022 —1 66

3950.36 Y II 840 26147 0.84 0.20 -0.71

3951.60 Y II 3296 - 28595 0.057 0.013 -1.88
3982.60 Y II 1045 — 26147 0.69 0.16 -0.79
A\1A.91 Y II 3296 — 27532 0.094 0.024 -1 62
4177.54 Y II 3296 — 27227 2.2 0 57 -0 24

4199.28 Y II 840 24647 0.016 0.0042 -2 38
4204.70 Y II 0 - 23776 0.039 0.010 -1.98
4235.73 Y II 1045 — 24647 0.080 0.022 -1.67
4309 63 Y II 1450 — 24647 0.38 0.1

1

-0.98

4358 73 Y II 840 — 23776 0.086 0.024 -1 61

Y II 3296 26147 2.5 0.72 -0.14

4398.02 Y II 1045 - 23776 0.20 0.057 -1.25

4422.59 Y II 840 — 23445 0.089 0.026 -1.58

4682.32 Y II 3296 — 24647 0.032 0.01

1

-1 97
4786 58 Y II 8328 — 29214 0.071 0.024 -1.61

4823.3 1 Y II 8003 28730 0.077 0.027 -1.57

4854.87 Y II 8003 - 28595 0.35 0.12 -0.91

4883.69 Y II 8743 — 29214 0.89 0.32 -0.50

4900.12 Y II 8328 — 28730 0.46 0.17 -0.78

4982.13 Y II 8328 — 28394 0.036 0.013 -1.87

5087.42 Y II 8743 28394 0.35 0.13 -0.87

5119.11 Y II 8003 - 27532 0.051 0.020 -1.70

5123.21 Y II 8003 — 27517 0.11 0.043 -1.37

5196.43 Y II 14098 — 33337 0.15 0.062 -1.21

5200.41 Y II 8003 — 27227 0.22 0.089 -1.05

5205 72 Y II 8328 27532 0.37 0.15 -0.82

5289.82 Y II 8328 — 27227 0.014 0.0058 -2.24

5320.78 Y II 8743 — 27532 0.011 0.0048 -2.32

5402 78 YJ. II 14833 — 33337 0 30 0.13 -0.89

5473.39 Y II 14018 — 32284 0.089 0.040 -1.40

5480.74 Y II 13883 32124 0.085 0.038 -1.41

5497.41 Y II 14098 - 32284 0.24 0.11 -0.97

5509.90 Y II 8003 — 26147 0.045 0.021 -1.69

5546.02 Y 11 14098 — 32124 0.086 0.040 -1.40

5662.94 Y II 15683 — 33337 1.0 0.50 -0.30

5728.89 Y II 14833 32284 0.078 0.038 -1.42

5781.69 Y II 14833 32124 0.1

1

0.053 -1.28

6613.75 Y II 14098 29214 0.060 0.040 -1.40

6795.41 Y II 14018 28730 0.041 0.028 -1.55

6832.49 Y II 14098 28730 0.0082 0.0057 -2.24
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Wavelength Spectrum Energy Levels

A K

6858.24 Y II 14018 - 28595
6896.00 Y II 14098 - 28595
6951.68 Y II 14833 - 29214
7264.17 Y II 14833 - 28595
7332.96 Y II 13883 - 27517

7450.30 Y II 14098 - 27517
7881.90 Y II 14833 - 27517
8835.85 Y II 14833 - 26147

gA
108/sec

0.0079 0.0056 -2.25

0.012 0.0085 -2.07

0.0079 0.0058 -2.24

U.U 1
" — 1 7 1

0.0026 0.0021 -2.68

0.016 0.013 -1.88
0.061 0.057 -1.24
0.0085 0.0100 -2.00
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Wavelength Spectrum Energy Levels

A K

1 U 1 U 40564
2671.98 Yb I 0 — 37415
3464.36 Yb I 0 — 28857
jj 1 / .UZ 1 D 1

1 07 1 n
1 7 / 1 u — 48136

JO J J. / J X D 1
1 7QQ7
1 / yyz. — 45339

i 1 5'\. /yj 1 D 1
1 7QQ7
1 / yyz,

3770.10 Yb I 17288 — 43805
3872.85 Yb I 17992 — 43805
-3QAA O^: VK I

1 D 1
1 Q7 1 n
1 7 / J u — 45339

1QS7 Qfi VK I1 D 1
nU — 25068

1 D I
1 Q7 1 n

T-H- / \}\J

4149.07 Yb I 19710 - 43805
4231.99 Yb I 17992 — 41615
41Q1 If^ I D 1 Z J UDo — 47822
^'fjU.ZZ Vl-> T1 D 1 Z44o>' — 47055

VV-l T 1 7788
1 / Zoo 39809

Yb I 24752 - 47055
4564.00 Yb I 19710 — 41615
A^lf^ 7 1 VK T 1 7QQ7

1 / yyA — 39838
'+J oZ.jO VVl T1 U 1 1 7QQ71 / yyz. — 39809

/I <8Q 77 VVi T
I u I

7^771ZjZ / 1 47055
4837.47 Yb I 24489 — 45155
4912.38 Yb I 19710 — 40062
/I Qi ^ 1 VK I

I D 1
1 Q7 1 n
1 7 / 1 u — 39966

VK T1 D I
1 07 1 n
1 7 / 1

U

— 39838

jU /4. J j VK T
1 D I

7/17^7Z4 / jZ 44453
5076.75 Yb I 25068 — 44760
5211.59 Yb I 25271 — 44453
<7/l/l 1 1JZ44. 1 1

VK T 7/17'^7Z4 / jZ — 43816
^^777 n8JZ / / .Uo VK T Z4407 — 43434

<1 < 1 11 VK r1 D 1
7/17^7Z4 / JZ

5481.94 Yb I 24489 - 42726
5505.50 Yb I 24489 — 42648
J J JD.4o VK I1 D 1 nu — 17992
J JDZ.U /

VK I1 D I
7/17 '»7Z4 / JZ — 42726

J JOO. J J VK r1 D 1
7/17C7Z4 / jZ 42648

5720.01 Yb I 27678 - 45155
6400.40 Yb I 27678 — 43298
(iA 1 7 Q7D4 I / .y /

VK T1 D 1
77A78Z / O / o — 43255

(LA on in VK I
I D I

1 7788
1 /Zoo — 32695

/1 1 < /ID04i.j4 VK TY D I
77^78Z /O /o 42726

6667.85 Yb I 25068 — 40062
6678.17 Yb I 27678 — 42648
A7^C 7nO /Do. /U VK T

I D I
7 <nA8ZjUOo — 39838

^7QQ ^ 1o /yy.oi VK T
I D I

1 7QQ7
1 lyyA — 32695

77/1/1 /I 7
/ Z44.4 /

VK I
1 D I

7/17 <I7Z4 / 3Z 38552
7ir>^ 7

<

/ jUj.Zj VK II D 1
7/1/18QZ44o" 38174

7313.10 Yb I 24752 38422
7448.33 Yb I 24752 38174
7527.56 Yb I 25271 38552

gf Loggf
lU®/sec

7 7 0 94 —0 69U.DZ
1 0 0 1 1 —0 Q7u. y 1

0.72 0.13 -0.89
3.3 0.61 -0.21
1 1Z. 1 0 49 —O 18U. J o

1 0 7fiU. / D —0 1 9U. 1 z
8O.D 1 8l.O 0 If,u.zo
3.2 0.72 -0.14
5.0 1.1 0.06
1 .0 0 18U.Jo —0 49U.4Z

1 71 z. 9 8z.o 0 4'^u.4J
A 8 1 9i .z 0 HQU.U7
0.66 0.18 -0.75

1.9 0.56 -0.25
1 61 . VJ 0 48 —0 ^9

1 <
1 . J 0 46

Z.J 0 70u. / yj

0.51 0.16 -0.80

2.3 0.74 -0.13
0 9^U.ZJ U. UJ

1 Q 0 filU.D 1 —0 99
0 71U. / J 0 Jf\u.zo

0.11 0.041 -1.39

2.9 1.1 0.03

U. J4 0 70u.zu —O 70u. / u

1 1J.J 1 11 .J 0 1

0

U. 1 u
n 87U. OZ 0 19U.JZ —0 SOU. JU
1.3 0.53 -0.28

1.3 0.54 -0.27
1 8I .o 0 74U. / 4 —0 1 ^

U.JD 0 1U. 1 J —0 81V/. O 1

U.J 7 0 9fiU.ZD —0 58V/. o

0.41 0.19 -0.73

0.022 0.010 -1.99
n 14U.J4 0 1 f\U. 1 u —0 80

0 70u.zu 0 0Q4 —1 0^
44. J 9 9z.z 0 14V/. J) T-

0.46 0.28 -0.55

0.45 0.28 -0.55
O 71U.Z J O 1 *5

U. 1

J

—0 8"^
U. O J

O 17U.jZ 0 91U.Z 1
—0 f\lu. u /

1 1
1 .J 0 QOu. yyj —0 OSU. UJ

0.24 0.16 -0.80

0.18 0.13 -0.90
O A7U.O /

0 47U.4 /

o o^; 1U.UD 1
0 048U.U40 —1 ^91 . J ^

O 0/1Q O 040U.U4U — 1 401 .HU

u.uoo 0 OS^U.UJ J —1 27

0.16 0.13 -0.88

0.21 0.18 -0.74
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Wavelength Spectrum Energy Levels

A K

7699.49 Yb i 19710 - 32695
7895.12 Yb I 24752 - 37415

gA gf Log gf

108/sec

1.0 0.92 -0.03

0.038 0.035 -1.45

\
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Wavelength Spectrum Energy Levels

A K

2126.72 Yb II 0 47006
21 85 70 Yb II 0 45737
ITIA 45 Yb 11 0 " J y^ \

ll^^l 88 Yb II 21418 63727
2390.73 Yb II 21418 63234

2398.01 Yb II 0 41688
2421.36 Yb II 32371 73658
2447.25 Yb II 28758 69608
2460.24 Yb II 30224 70858
2484.87 Yb II 30563 70794

2502.00 Yb II 21418 61374
2505 46 Yb 11 3 1 568 71469/ 1 " V/ y

2512 05 Yb IIi. 11 21418X. 1 *^ 1 O 61215\J 1 -t- 1 ^

2516 36 Yb TiJ. U 11 33052 72780
2522 42 Yb IIJ. 1^ 11 21418^ 1 ^ 1 U 61051\j 1 \j^ 1

2537.64 Yb II 30563 — 69957
2538 67 Yb IT1 1.^ 11 0 39379D y ^ 1 y

2552 14 Yb IIJ. kJ 11 30224 69395\j y J y ^

2552 69 Yb ITX kJ 11 3 1 632
2565 56 Yb IT 34785 737511 ~} 1 .J X

2571.35 Yb II 31980 70858
2573 1 3 Yb IIX yy 11 32371 71222
2596.29 Yb II 31632 70136
2615.26 Yb II 68450
2617.00 Yb II 21418 59619

2639.44 Yb II 31568 69444
2641.90 Yb II 21418 59259
2644.30 Yb II 33052 70858
2646.44 Yb II 33494 71270
2647.46 Yb II 35019 72780

2648.80 Yb II 33052 70794
2649 79 Yb IIX yJ 11 33494 7 1 222
2650 73 Yh TTX 11 30224 67939\j 1 y ^ y

2653 74 Yb IIX VJ 11 21418^ 1 ^ 1 L> 59090
2656 1 1 Yh IIX \J 11 28758 66396

2659.26 Yb II 28758 — 66351
2665 02 Yb IIX kJ 11 3 1 568 69080
2668 74 Yb II 33494 70954
2672 65 Yb II 21418 58823
2680 40 Yb II 26759 64056

2683.42 Yb II 44438 81693
2684.75 Yb II 32371 69608
2687 96 Yb II 67A\6
2695 43 Yb IIX kJ 11 31632 68720
2696 62 Yb IIX k^ 11 32371 69444

2708.84 Yb II 33052 69957
2710.54 Yb II 31568 68450
2711.79 Yb II 21418 58284
2712.66 Yb II 30563 67416
2718.35 Yb II 31980 68756

gA gf Log gf

10«/sec

0.41 0.028 -1.56

0.16 0.011 -1.94
0.15 0.01

1

-1.95

0.68 0.057 -1.24
3.2 0.28 -0.56

0.013 0.001

1

-2.95

1.0 0.091 -1.04
1.2 0.10 -0.98

1.4 0.12 -0.91

0.68 0.063 -1.20

2.6 0.24 -0.61

1.4 0.13 -0.88

5.2 0.49 -0.31

0.89 0.084 -1.07

1.8 0.17 -0.76

3.1 0.30 -0.52

0.19 0.019 -1.73

3.4 0.33 -0.48

2.8 0.27 -0.56

1.1 0.11 -0.97

1.4 0.14 -0.85

0.64 0.064 -1.20

1.4 0.14 -0.85

1.0 0.11 -0.98

3.5 0.36 -0.45

2.1 0.22 -0.65

2.9 0.31 -0.51

5.8 0.61 -0.21

1.5 0.15 -0.81

1.5 0.16 -0.80

1.5 0.15 -0.81

2.6 0.27 -0.57

1.4 0.15 -0.84

34. 3.6 0.56

1.7 0.18 -0.75

1.00 0.1

1

-0.98

9.9 1.1 0.03

2.9 0.31 -0.50

13. 1.4 0.15

0.94 0.10 -1.00

0.78 0.084 -1.08

3.6 0.39 -0.41

1.2 0.13 -0.88

1.4 0.16 -0.81

0.72 0.079 -1.10

1.1 0.12 -0.92

3.2 0.35 -0.45

0.83 0.091 -1.04

2.8 0.31 -0.51

8.6 0.96 -0.02
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Log gf

2722.19 Yb II 34390 71114
mini Yb II 31568 - 68150
2734.08 Yb II 34390 — 70954
2741.71 Yb II 33494 — 69957
2747.58 Yb II 32371 — 68756

2748 03 Yb II 34575 70954
2748.66 Yb II 31568 - 67939
2750.48 Yb II 21418 — 57765
2751.45 Yb II 30224 — 66558
2759.00 Yb II 37516 — 73751

2760 78 Yb II 35059 71270
2761.38 Yb II 35019 — 71222
2764.42 Yb II 35059 — 71222
2771.33 Yb II 34785 — 70858
2776.28 Yb II 34785 — 70794

2784.66 Yb II 33494 69395
2787.96 Yb II 30224 - 66082
2793.28 Yb II 33654 — 69444
2794.44 Yb II 35019 — 70794
2795.08 Yb II 37516 — 73283

2798.21 Yb II 30224 65951
2800.05 Yb II 28758 - 64461
2810.72 Yb II 32371 — 67939
2814.53 Yb II 30563 — 66082
2816.35 Yb II 30392 — 65888

2821.15 Yb IIJ. 11 3 1 980 6741 6

2824.97 Yb II 30563 - 65951
2830.98 Yb II 30563 — 65876
2832.20 Yb II 28758 — 64056
2834.98 Yb II 37516 — 72780

2842 58 Yb II 32982 68150
2847.17 Yb II 27062 - 62174
2848.44 Yb II 33052 — 68149
2849.33 Yb II 44498 — 79583
2851.12 Yb II 26759 — 61822

2851 86 Yb II 33494 68549
2853.41 Yb II 46170 - 81205
2853.68 Yb II 34575 — 69608
2854.13 Yb II 35832 — 70858
2854.49 Yb II 40036 — 75058

2858 33 Yb 11 30224 65200
2858.46 Yb II 32982 — 67955
2859.38 Yb II 35832 — 70794
2859.80 Yb II 21418 — 56376
2861.21 Yb II 31632 — 66571

2861.33 Yb II 35019 69957
2867.05 Yb II 30224 65093
2885.97 Yb II 33494 68135
2886.26 Yb II 30563 65200
2888.03 Yb II 26759 61374

1.1 0.13 -0.90

5.7 0.64 -0.19
1.1 0.13 -0.90
3.0 0.33 -0.48

2.9 0.33 -0.48

0.95 0.1

1

-0 97
11. 1.3 0.11

42. 4.7 0.67

4.2 0.47 -0.33

1.2 0.13 -0.87

3.4 0.39 -0.41

3.4 0.39 -0.41

1.9 0.22 -0.66

4.6 0.53 -0.28

9.2 1.1 0.02

5.2 0.61 -0.22

0.87 0.10 -1.00
2.2 0.26 -0.58

1.3 0.16 -0.80
1.2 0.14 -0.86

4.8 0 57 -0 24
4.0 0.47 -0.33

0.73 0.087 -1.06
3.1 0.37 -0.43

1.4 0.17 -0.78

7 3 0 87 -0 06
4.9 0.59 -0.23

9.1 1.1 0.04

0.83 0.099 -1.00

1.6 0.19 -0.71

0.74 0.090 -1.05

9.9 1.2 0.08

5.2 0.63 -0.20

1.2 0.15 -0.82

15. 1.9 0.27

3.0 0.37 -0.44

1.2 0.15 -0.82

0.96 0.12 -0.93

3.1 0.38 -0.42

2.5 0.30 -0.52

2 1 0 25 -0.59

1.1 0.27 -0.56

5.5 0.67 -0.17

13. 1.6 0.20

7.2
'

0.88 -0.05

5 4 0 67 -0 1 8

9.7 1.2 0.08

1.5 0.19 -0.72

3.5 0.44 -0.36

8.4 1.1 0.02
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Wavelength Spec
A

trum Energy Levels gA gf

K 108/sec

Loggf

2891.38 Yb II 0 34575 0.75 0.094 -1.03
2893.63 Yb II 35059 69608 2.3 0.29 -0.53
2896.90 Yb II 46170 — 80679 1.7 0.21 -0.67
2899.71 Yb II 28758 — 63234 3.9 0.50 -0.30
2902.40 Yb II 33494 — 67939 0.94 0.12 -0.92

2902.92 Yb II 38342 72780 1.2 0.16 -0.81

2906.88 Yb II 37078 71469 1.2 0.15 -0.81

2908.32 Yb II 30224 — 64598 1.4 0.18 -0.76
2909.19 Yb II 33052 — 67416 1.9 0.24 -0.62
2909.47 Yb II 30563 — 64923 2.8 0.35 -0.45

291 1.52 Yb II 35059 r\ 1 r\ c69395 4.7 0.60 -0.23
2912.86 Yb II 31568 65888 0.90 0.11 -0.94
2914.21 Yb II 35832 — 70136 9.5 1.2 0.08

2915.27 Yb II 26759 — 61051 6.0 0.76 -0.12

2916.43 Yb II 39379 — 73658 1.0 0.13 -0.88

2919.34 Yb II 3 1632 65876 14. 1.8 0.27

2921.12 Yb II 32982 I 67205 3.0 0.38 -0.42

2924.23 Yb 11 32371 — 66558 2.2 0.28 -0.55

2927.85 Yb II 37078 — 71222 1.4 0.18 -0.74

2935.10 Yb II 34390 — 68450 3.1 0.40 -0.40

2937.18 Yb II 37078 71114 1.2 0.16 -0.80

2939.52 Yb II 31568 I 65577 2.2 0.28 -0.55

2942.04 Yb II 32371 — 66351 1.5 0.19 -0.72

2945.90 Yb II 34785 — 68720 7.8 1.0 0.01

2946.30 Yb II 40036 — 73967 2.5 0.33 -0.48

2946.76 Yb II 43956 77882 1 -f

1 .

1

0. 14 —0.85

2950.32 Yb II 35059 68944 1.6 0.20 -0.69

2955.31 Yb II 26759 — 60586 1.8 0.23 -0.63

2962.52 Yb II 34390 — 68135 3.5 0.46 -0.34

2964.75 Yb II 30224 — 63944 6.2 0.82 -0.09

2970.56 Yb II 0 33654 0.33 0.044 —1.36

2982.49 Yb II 33052 I 66571 2.3 0.30 -0.52

2982.66 Yb II 32371 — 65888 1.1 0.15 -0.83

2983.70 Yb II 33052 _ 66558 1.5 0.20 -0.70

2983.98 Yb II 30224 — 63727 9.6 1.3 0.11

2985.08 Yb II 35059 68549 5.1 0.68 -0. 17

2985.87 Yb II 32982 66463 1.9 0.25 -0.60

2990.36 Yb II 35019 — 68450 2.4 0.32 -0.50

2991.87 Yb II 32982 — 66396 3.4 0.45 -0.34

2993.93 Yb II 35059 — 68450 1.6 0.21 -0.67

^ c\c\ A a f\2994.80 Yb II 30563 ^ r\ A A63944 8.3
1 1

1.1 0.05

2995.86 Yb II 32982 I 66351 1.5 0.20 -0.70

3002.61 Yb II 41679 _ 74973 1.5 0.20 -0.69

3005.76 Yb II 31632 — 64891 16. 2.1 0.33

3009.39 Yb II 31980 — 65200 5.1 0.69 -0.16

3010.62 Yb II 32371 65577 3.3 0.45 -0.35

3014.43 Yb II 30563 63727 2.8 0.38 -0.42

3017.55 Yb II 35019 68149 8.7 1.2 0.07

3026.67 Yb II 33052 66082 8.3 1.1 0.06

3031.11 Yb II 0 32982 0.13 0.018 -1.75
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Wavelength Spec
A

trum Energy Levels

K
gA gf Log gf

108/sec

3034.64 Yb II 31980 64923
3037.99 Yb II 32982 65888
3039.67 Yb II 35832 _ 68720
3042.65' Yb II 33494 66351
3044.01 Yb II 30392 63234

3046.48 Yb II 34390 67205
3047 06 Yb II 33654 66463
3063.13 Yb II 30224 62861
3063.67 Yb II 34785 _ 67416
3065 04 Yb II 28758 61374

3076.02 Yb 11 26759 59259
3089.10 Yb II 28758 61 120
3093.87 Yb II 31632 63944
3101.36 Yb II 33654 65888
3102.07 Yb II 32371 64598

3107.76 Yb II 34390 66558
3107.90 Yb II 40036 72202
3115.33 Yb II 32371 64461
31 16.70 Yb II 31980 64056
31 17.80 Yb II 26759 58823

3136.75 Yb II 33052 64923
3140.92 Yb II 28758 60586
3141.72 Yb II 34575 _ 66396
3145.06 Yb II 34785 66571
3153.17 Yb II 33494 65200

3155.17 Yb II 32371 64056
3 163.79 Yb II 33494 65093
3165.20 Yb II 35832 67416
3169.06 Yb II 33052 64598
3180.92 Yb II 33494 64923

3192.88 Yb II 30563 61874
3198.65 Yb II 31980 63234
3201.16 Yb II 31632 62861
3217.18 Yb II 32982 _ 64056
3218.33 Yb II 35019 _ 66082

3225.86 Yb II 30224 61215
3239.20 Yb II 32371 63234
3261.50 Yb II 30563 61215
3289.37 Yb II 0 30392
3305.73 Yb II 31632 61874

3333.06 Yb II 33654 63648
3347.53 Yb II 35059 64923
3375.48 Yb II 26759 56376
3391.10 Yb II 37078 66558
3394.44 Yb II 32371 61822

3401.02 Yb II 30224 59619
3404.11 Yb II 35832 65200
3428.47 Yb II 34785 63944
3438.71 Yb II 34575 63648
3438.85 Yb II 31980 61051

2.9 0.40 -0.40
1.3 0.18 -0.74
3.2 0.45 -0.35

4.2 0.58 -0-.24

1.0 0.14 -0.84

2.3 0.33 -0.49

1.9 0.27 -0.57

2.0 0.29 -0.54
1.2 0.17 -0.78

5.1 0.72 -0.14

0.71 0.10 -0.99

4.5 0.64 -0.20

3.6 0.52 -0.29

2.3 0.33 -0.48

1.5 0.21 -0.67

3.1 0.45 -0.34

10. 1.5 0.18

4.4 0.64 -0.19
2.9 0.42 -0.37

7.3 1.1 0.03

2.6 0.39 -0.41

10. 1.5 0.17

4.3 0.64 -0.19

4.4 0.65 -0.19

1.5 0.23 -0.64

2.6 0.38 -0.42

3.8 0.57 -0.24
2.8 0.43 -0.37

6.4 0.96 -0.02

6.5 0.98 -0.01

19. 2.9 0.46

3.6 0.55 -0.26

12. 1.9 0.27

4.1 0.64 -0.19

2.8 0.43 -0.36

2.3 0.36 -0.44

2.2 0.35 -0.46

6.1 0.97 -0.01

1.4 0.22 -0.65

7.1 1.2 0.06

2.7 0.45 -0.35

2.8 0.47 -0.33

8.6 1.5 0.17

3.0 0.52 -0.29

2.5 0.44 -0.36

2.3 0.39 -0.41

2.1 0 36 -0.45

4.4 0.77 -0.11

2.8 0.49 -0.31

4.9 0.88 -0.06
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Wavelength Spectrum Energy Levels

A K

3446.89 Yb II 32371 61374
3454.07 Yb II 26759 55702
3458.28 Yb II 40036 68944
3476.31 Yb II 0 _ 28758
3478.84 Yb II 30224 _ 58961

3485.76 Yb II 32371 61051
3507.82 Yb II 37078 65577
3520.29 Yb II 30563 58961
3549.82 Yb II 33052 61215
3560.33 Yb II 21418 49498

3560.71 Yb II 34785 62861
3563.94 Yb II 31568 59619
3570.56 Yb II 33052 61051
3585.47 Yb II 21418 49301
3606.48 Yb II 33494 _ 61215

3610.24 Yb II 31568 59259
361 1.30 Yb II 37516 65200
3619.82 Yb II 28758 _ 56376
3637.76 Yb II 21418 48900
3669.70 Yb II 27062 54304

3670.69 Yb II 38342 65577
3675.08 Yb II 30563 57765
3690.56 Yb II 34785 61874
3694.19 Yb II 0 27062
3698.59 Yb II 35832 62861

3710.33 Yb II 28758 55702
3724.22 Yb II 31980 58823
3904.82 Yb II 38342 63944
4077.28 Yb II 38342 62861
4135.09 Yb II 34785 58961

4180.82 Yb II 30392 54304
4218.56 Yb II 37516 61215
4316.96 Yb II 30563 53721
4515.17 Yb II 26759 48900
4553.59 Yb II 30563 52517

4598.37 Yb II 31980 53721
4683.83 Yb II 32371 53715
4726.08 Yb II 26759 47912
4786.61 Yb II 31632 52517
4820.25 Yb II 28758 49498

4836.95 Yb II 33052 53721
4851.16 Yb II 24333 44941
4937.23 Yb II 37516

'

57765
5009.52 Yb II 32982 52938
5067.31 Yb II 34575 54304

5135.99 Yb II 33052 52517
5147.03 Yb II 38342 57765
5184.18 Yb II 33654 52938
5240.52 Yb II 30224 49301
5257.51 Yb II 34390 53405

gf Log gf

llf/sec

1 8 0 37 —0 49
1 7 0 4Q

12. 2.1 0.33

0.024 0.0044 -2.35
4 0

4 3 0 78 —0 1 1

5 2 0 95 —0 07

10. 1.9 0.28

5.1 0.97 -0.01

3 0 0 57 -0 24

9 5 1 81 .

0

0 76
2 4 0 45 —0 35

4.4 0.84 -0.08

5.2 1.0 0.00
4 9 0 95 —0 07

1 71 < / 0 33 —0 48
0 ^0\J-\J\J —0 77

5.4 1.1 0.03

2.3 0.46 -0.33
1 t
1 < 1 0 04

2 1 0 45 —0 34
4 3 0 87V/. o /

—0 06

2.0 0.40 -0.40

0.74 0.15 -0.82

2 9 0 59 -0 23

1 3 0 27 —0 57

7 0 0 42 —0 38yj* J \j

1.4 0.31 -0.51

2.3 0.57 -0.25
0 39 —0 41

1 3 0 1 3

3 9 1 0 0 07

0.99 0.28 -0.56

0.60 0.18 -0.73
0 45 0 14 —0 86

\J.\J\J n 71 —0 68
0 1 8 —0 75

1.1 0.38 -0.42

2.4 0.81 -0.09
0 36 0 1 3 -0 90

0 1 9\j. 1 y —0 7

1

0 047 0 017 — 1 781 . / O

0.58 0.21 -0.67

0.36 0.14 -0.86
f) "K 1 0 17 -0 97

U. J>U n 1

7

—0 97yj. y

0 14 -0 86
0 1 3 —0 88

0.30 0.13 -0.90

0.72 0.30 -0.52
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Wavelength Spectrum Energy Levels

A K

ji. 1 ".JO VH II
/ o J

5300.95 Yb II 37516 — 56376
5335.15 Yb II 30563 — 49301
5345.67 Yb 11 35019 — 53721
5347.22 Yb II 35019 — 53715

VVl ITI D 11 '+0 y\j\)

5358.66 Yb II 35059 — 53715
5389.87 Yb II 34390 — 52938
5432.74 Yb II 47680 — 66082
5449.30 Yb II 35059 - 53405

J'i lo.jZ. VK IT

5588.47 Yb II 35832 — 53721
5652.00 Yb II 30224 — 47912
5749.92 Yb II 49009 — 66396
5771.67 Yb II 31980 — 49301

S8 1 0 4"^J o 1 y-^j VV-i IIlull HOJHO ^.'^797

5837.15 Yb II 32371 — 49498
5897.23 Yb II 48923 — 65876
5908.38 Yb II 31980 — 48900
5991.51 Yb II 35832 — 52517

VK IIlull "^9089J Lyol. /IQ4Q8

6152.58 Yb II 33052 — 49301
6246.97 Yb II 33494 — 49498
6274.80 Yb II 31980 — 47912
6308.15 Yb II 33052 — 48900

6432.73 Yb II 32371 47912
6727.61 Yb II 33052 47912
6934.04 Yb II 33494 47912
7043.80 Yb II 47680 61873
8922.62 Yb II 44498 55702

gA gf Log gf

108/sec

0.60 0.25 -0.60
0.40 0.17 -0.78

1.5 0.66 -0.18

0.55 0.24 -0.63

1.1 0.46 -0.34

1.3 0.55 -0.26

0.55 0.24 -0.62

0.28 0.12 -0.91

0.54 0.24 -0.62

0.75 0.33 -0.48

0.38 0.17 -0.76
0.80 0.37 -0.43

0.43 0.21 -0.69
0.43 0.21 -0.67
0.27 0.13 -0.87

0.40 0.20 -0.69

0.35 0.18 -0.75

0.36 0.19 -0.72

0.19 0.099 -1.00
0.74 0.40 -0.40

0.11 0.060 -1.22

0.62 0.35 -0.45

0.34 0.20 -0.70
0.48 0.28 -0.55

0.14 0.081 -1.09

0.17 0.10 -0.98

0.29 0.20 -0.70
0.21 0.15 -0.82

0.75 0.56 -0.25

4.4 5.3 0.72
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Wavelength Spectrum Energy Levels

A K

2138.56 Zn I 0 - 46745
2756.45 Zn I 3231 1 - 68579
2770.86 Zn I 32501 - 68581
2800.87 Zn I 32890 - 68583
3072.06 Zn I 32890 - 65432

3075.90 Zn I 0 - 32502
3282.33 Zn I 3231 1 - 62769
3302.59 Zn I 32501 - 62772
3302.94 Zn I 32501 - 62769
3345.02 Zn I 32890 - 62777

3345.57 Zn I 32890 - 62772
3345.93 Zn I 32890 - 62769
4680.14 Zn I 3231 1 - 53672
4722.16 Zn I 32501 - 53672
4810.53 Zn I 32890 - 53672

6362.35 Zn I 46745 - 62458

Log gf

IQS/sec

19. 1.3 0.12

0.69 0.079 -1.10
1.2 0.14 -0.86
1 fi u.o /

2.0 0.29 -0.54

0.013 0.0018 -2.75
4.0 0.64 -0.19

18. 2.9 0.47

J .D n Qi

28. 4.7 0.68

6.1 1.0 0.01

1.2 0.20 -0.69
5.8 1.9 0.28

d 9

21. 7.2 0.86

4.5 2.8 0.44
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Wavelength Spectrum Energy Levels

A K

2025.51 Zn II 0 - 49354
2061.91 Zn II 0 - 48481

gA gf Log gf

108/sec

21. 1.3 0.10

92. 5.8 0.77
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Wavelength Spectrum Energy Levels
A K

Zj /4.4Z AT I U A 7 1 A14Z 1 Uj
2388.01 Zr I 570 — 42434
2405.52 Zr I 1241 — 42799
2539.65 Zr I 570 — 39934
2550.51 Zr I 570 - 39766

Z. J JO.4 J ZiT 1
1 7/1

1

1 Z't 1 4Uj4D
2567.45 Zr I 1241 — 40178
2589.65 Zr I 570 — 39174
2609.43 Zr I 570 - 38882
2635.42 Zr I 1241 — 39174

/ . / o ZiT 1
^7n JO JZ /

2658.69 Zr I 4186 — 41788
2687.75 Zr I 1241 - 38436
2692.92 Zr I 0 — 37123
2706.17 Zr I 0 — 36942

Z iKjy.Dj ^r I
^7n 11 Af^Q

2717.48 Zr I . 4186 — 40974
2725.47 Zr I 1241 — 37921
2727.02 Zr I 570 — 37230
2759.48 Zr I 1241 — 37469

Z / Oj.Vj AT I 4J / 0 /I n<; <;84UJ J 0

2774.04 Zr I 570 — 36608
2786.86 Zr I 5102 — 40974
2790.14 Zr I 5102 - 40932
2792.04 Zr I 0 — 35806

Z

/

yJ. I J ZjT 1
^70 JO J JO

2806.78 Zr I 4186 — 39804
2814.90 Zr I 0 - 35515
2819.56 Zr I 5102 - 40558
2821.56 Zr I 570 — 36001

787Q 8 1ZoZy.o 1
"7 T- I^r 1 4J / 0 jy /U4

2836.49 Zr I 5102 — 40346
2837.23 Zr I 570 — 35806
2848.52 Zr I 1241 — 36336
2860.85 Zr I 570 — 35515

7 87^ noZo / J.yo LxV \
17/11 "J Ann 1

2880.83 Zr I 5102 — 39804
2892.26 Zr I 1241 — 35806
2916.25 Zr I 570 — 34851
2923.85 Zr I 570 — 34762

zyou.o / Zjr 1 U 111 f^AJJl 04
2969.19 Zr I 570 — 34240
2985.39 Zr I 0 - 33487
3005.37 Zr I 4186 - 37450
3005.50 Zr I 8057 - 41320

3011.75 Zr I 570 33764
3014.44 Zr I 0 33164
3029.52 Zr I 1241 34240
3043.25 Zr I 570 33420
3045.83 Zr I 4186 37008

gA af

108/sec

0.90 0.076 -1.12
1.00 0.085 -1.07
1.1 0.097 -1.02
1 .7 n 1

7

—fl 77

o!84 0.081 -1.09

0.99 0.097 -1.01

1.3 0.12 • -0.90
0.36 0.036 -1.44
1 1 0 1

1

w. yJ

2.2 0.23 -0.64

1.2 0.12 -0.92
4.1 0.44 -0.36
2.0 0.22 -0.66
0 35\j. J J 0 0^8\j. \jj 0 — 1 471 .HZ.

1.3 0.15 -0.83

1.2 0.14 -0.87

0.58 0.065 -1.19
2.8 0.32 -0.50
1 0 0 1 1\J- 1 1

—0 94
0.22 0.025 -1.60

3.8 0.43 -0.36

2.4 0.27 -0.56
3.8 0.45 -0.35
9 3 1 1 0 04
1.4 0.16 -0.79

0.41 0.048 -1.32

3.1 0.37 -0.44

6.5 0.77 -0.11
3 1D . 1 0 37Vy. J 1

—0 44

0.64 0.076 -1.12

2.1 0.26 -0.59

1.5 0.18 -0.75

8.1 0.98 -0.01
A 7 yJ.JO —0 74

1.0 0.13 -0.90

6.0 0.74 -0.13

1.3 0.16 -0.80

1.4 0.18 -0.74
n 74 1 . J z.

0.62 0.080 -1.10

3.0 0.39 -0.41

1.3 0.17 -0.77

7.2 0.96 -0.02
7 7 0 ^7 —0 43

13. 1.8 0.25

7.9 1.1 0.03

0.51 0.070 -1.16

9.7 1.3 0.13

0.28 0.039 -1.41

2.4 0.34 -0.47
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Wavelength Spectrum Energy Levels gA gf

A K 108/sec

Log gf

3049.33 Zr I 4186 36971
3063.57 Zr I 4376 — 37008
T AO C 1 A3085.34 Zr I

CTA 5Zy /Z
1 AOA A A3090.44 Zr I

C 1 A'^
J lUz 3 /4jU

1 AA yl OA3094.80 Zr I
/I 1 0 ^4186 1 ^ A 0 a36489

3095.82 Zr I 4197 36489
3108.37 Zr I 4376 — 36538
3 120.74 Zr I

A 1 0^ '5 zT A3dzzU
1 1 1 113131.11 Zr I

A 1 A*?4197 36125
1 O ^ A'?

3 1 32.07 Zr 1 4376 36295

3133.23 Zr I 5102 37008
3136.96 Zr I 5102 — 36971
O 1 1 A OA
3 1 39.80 Zr I

C 1 A'^
5 lUz

T 1 AO 0

1

3 148.82 Zr I 4376 1 ZT 1 ^ C36125
t 1 CT 0*^
3 157.82

"7 TZr I
A in a4376 1 £if\1 C36U35

3191.21 Zr I 0 31327
3197.04 Zr I 4186 — 35456
I'^fiA OA Zr I

C 1 A^
5 lUz 3oz"5

"3 O 1 O A 13Z IZ.Ul Zr I 5 /U 3 l05'5
'2 O 1 O ^03z 1z.j8 Zr I J 1 UZ I^T) AioZZO

3234.12 Zr I 1241 32152
3250.39 Zr I 570 — 31327
3zj4.Z5 Zr I 4/0^5
1 A 11JZoU. 1 1 Zr I

/I 1 041 00
-3 /1 0 c 134oj 1

3269.66 Zr I
/I 1 0 ^41 86 34762

3282.73 Zr I 1241 31695
3326.41 Zr I 4186 — 34240
3353.66 Zr I 1241 T 1 A C A

3 1050
3360.46 Zr I 5 102 0 /I 0 C 13485 1

3368.64 Zr I 0 1 A^ '7 ^729677

3370.59 Zr I 5102 34762
3379.92 Zr I 17556 — 47135
ijy /.yz Zr I 18277 47698
i4i 1 . /y Zr I 1 /o33 An ^ 1 z4/135
3414.oo Zr I

CTA
5 /U zyo4 /

3419.66 Zr I 4186 33420
3426.93 Zr I 8057 — 37230
1 /I "3 A O O Zr I

1 0 /I 1lz41 0 AT 0 C3U3o J
"5 /I /i A A Z3440.45 Zr I u AA C 029058
3446.6

1

Zr I
/I 1 0 ZT4186 Til A'^33 192

3447.36 Zr I 0 28999
3455.91 Zr I 4186 - 331 14
T /I C7 1 O3457. lo Zr I

A 1 AT4197 O 1 1 /I33114
1 A C \ AA Zr I 8057 36942
3465.63 Zr I 1241 0 AO ^7

30087

An \ in347 1.19 Zr I 0 28801
3472.90 Zr I 4186 32972
3478.79 Zr I 4376 331 14
3482.81 Zr I 570 29275
3483.01 Zr I 8057 36760

1.7 0.23 -0.63

1.7 0.24 -0.62
C\ 0 A0.84 A 10.12 A A'^—0.92

1 .6 0.23 —0.65

2.3 ATT0.33 C\ AO—0.48

2.3 0.33 -0.48

2.5 0.36 -0.45
A

6.9 1.0
f\ f\f\0.00

2.7
A A C\0.40 A AC\—0.40

7.1
1 C\
1 .0 0.02

2.7 0.39 -0.41

4.4 0.64 -0.19

3.4 0.50 —0.30

3.4 A C 1

0.5 1
A A—0.29

/I A6.0 A AA0.90 A A C—0.05

2.7 0.42 -0.38

1.2 0.19 -0.72
A A 1 AU.3U —U.52

3.

1

f\ An
(J.4 /

A 1 0—U.3z
A AA

U. 14 A 0 C—0.85

4.1 0.65 -0.19

1.6 0.26 -0.58
1 AC
1U5.

1 n
17.. 1.22

0 02.5 0.45 A T-0.34

2.6 A A'~^0.42 A T 0—0.38

1.8 0.30 -0.53

0.46 0.076 -1.12

0.63 0.1

1

f\ AO—0.98

2.2
ATT0.37 A A'^—0.43

A AO C0.085 A A 1 C0.015 1 OA—1.84

2.2 0.37 -0.44

27. 4.6 0.66
A

20.
T C
3.5

A C C0.55
1 0
lo.

T 1
3.

1

A CA0.50
1 y11.4 A 0 /I0.24 —0.62

1.1 0.20 -0.71

0.73 0.13 -0.89
AU.2 /

A A /I T0.04 /
1 T T— 1.33

A C 1
0.5

1

A AA 10.091 1 C\A—1.04
1 0
1.8

ATI
0.3

1

A CA—0.50

1.7 0.31 -0.51

1.8 0.33 -0.48
1 A
1.0

A 1 A0.19 ATT—0.73
A A
4.4 A 0A0.80 A 1 A—0. 10
0.37 0.067 1 10-1.18

1.6 0.30 -0.53

0.22 0.040 -1.39
1.9 0.34 -0.47

0.59 0.11 -0.97

4.9 0.89 -0.05
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Wavelength Spectrum Energy Levels

A K

3495.37 Zr I 1 1956 - 40558
3501.35 Zr I 570 29123
3501.49 Zr I 8057 36608
3509.32 Zr I 570 29058
3519.60 Zr I 0 28404

3530.22 Zr I 5102 - 33420
3533.22 Zr I 1241 29535
3535.16 Zr I 8057 36336
3547.68 Zr I 570 28750
3549.74 Zr I 8057 36220

3550.46 Zr I 0 - 28157
3558.96 Zr I 5102 33192
3566.10 Zr I 1241 29275
3568.88 Zr I 5102 331 14

3575.79 Zr I 570 28528

3577.55 Zr I 8057 - 36001
3586.29 Zr I 0 27876
3591.72 Zr I 570 28404
3593.13 Zr I 17060 _ 44882
3601.19 Zr I 1241 29002

3613.70 Zr I 4186 - 31851
3623.86 Zr I 570 28157
3634.15 Zr I 1241 28750
3638.72 Zr I 4376 31851
3661.20 Zr I 570 _ 27876

3663.65 Zr I 1241 - 28528
3680.37 Zr I 1241 28404
3706.63 Zr I 1241 28212
3714.13 Zr I 1241 28157
3737.39 Zr I 5102 31851

3754.79 Zr I 14349 - 40974
3764.39 Zr I 0 26557
3766.72 Zr I 12342 38882
3780.54 Zr I 0 _ 26444
3791.40 Zr I 570 _ 26938

3792.40 Zr I 570 - 26931
3822.41 Zr I 0 26154
3835.96 Zr I 0 26062
3847.01 Zr I 570 26557
3849.25 Zr I 0 25972

3863.87 Zr I 570 - 26444
3864.34 Zr I 1241 271 1

1

3877 60 Zr I 8057 33839
3879.05 Zr I 570 _ 26343
3885.42 Zr I 0 _ 25730

3890.32 Zr I 1241 _ 26938
3891.38 Zr I 1241 26931
3892.03 Zr I 15201 40888
3893.84 Zr I 12761 38436
3896.53 Zr I 570 26227

gf Log gf

IQS/sec

3.3 0.61 -0.21

0.38 0.070 -1.16
2.0 0.37 -0.43
3.0 0.55 -0.26
5.0 0.93 -0.03

0.90 0.17 -0.77

1.5 0.28 -0.55
5.0 0.93 -0.03

4.8 0.92 -0.04
4.8 0.92 -0.04

1.5 0.28 -0.56

1.5 0.28 -0.56
3.4 0.65 -0.18
2.0 0.39 -0.41

2.8 0.53 -0.27

3.8 0.73 -0.14
1.9 0.37 -0.43

0.17 0.034 -1.47
12. 2.3 0.35

10. 2.0 0.31

0.93 0.18 -0.74
2.7 0.53 -0.28

0.89 0.18 -0.76
0.21 0.042 -1.37

0.45 0.090 -1.05

2.4 0.47 -0.32
0.1

1

0.023 -1.64

0.17 0.035 -1.45

0.37 0.076 -1.12

0.26 0.055 -1.26

3.5 0.73 -0.14

0.59 0.13 -0.90

19. 4.1 0.61

0.87 0.19 -0.73

0.78 0.17 -0.78

0.12 0.026 -1.58

0.63 0.14 -0.86

2.5 0.54 -0.27

0.51 0.1

1

-0.95

0.43 0.095 -1.02

2.6 0.57 -0.24

0.83 0.19 -0.73

7.2 1.6 0.21

0.17 0.039 -1.41

1.1 0.26 -0.59

3.0 0.67 -0.17

2.0 0.46 -0.33

5.2 1.2 0.08

2.0 0.46 -0.33

0.13 0.030 -1.53
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Wavelength Spectrum Energy Levels

A K

3897.66 Zr I 14697 40346
3900.52 Zr I 0 — 25630
jy I u.O't 7r- I 1 9411 Z4 1 ZD / DO
207 1 70 7r IZj I 1 S70 ZDUDZ
J yZ.Kj. 1 0 7r IZi I 1 1 S7701 J / zu 41 1 7Q411/"

3929.53 Zr I 570 — 26012
3941.62 Zr I 8057 — 33420
"iQ^ 1 7.7. ZiT 1

1 1 t^A 1
1 1 04 1

XMAlJD74Z
Zji 1

1 (^1 1 7
1 0 J 1 /

41 *s'l84 1 J JO
J700.DD 7 r- I^^ 1

1 OA 1
1 Z4

1

ZD444

3968.26 Zr I 1241 — 26434
3972.30 Zr I 15720 — 40888
jy 1 j.jy ZjT 1

1 77/^ 1 I7q7 1J 1 yL 1

JQ71J 7 / J.jU ^^ I
<7A 7 <;7'jnZ J / jU

jy 1 j.Z.y 7 r- IAT 1
1 777"? '?7q7 1J / yL 1

3977.34 Zr I 5249 — 30385
3977.48 Zr I 8057 — 33192
1Q7S 74jy 1 0. / ^ ZjI 1 I Z j4Z ^74^qJ 1 40"

V r IZjI I 11017
1 1 U 1 / jD 1 Z J

jyoz.. 1

0

Zil 1
1 088^1 UOO J

3984.75 Zr I 4186 — 29275
3986.80 Zr I 570 — 25646
J 700.00 V -r IZj I 1

^09"?JUZ J 10087

J yo y.Ly ZjI I
S70 ZJOjU

jyoy.j\j 7r- IZjI 1
1 S 1 '>0 40 1 784U 1/0

4001.09 Zr I 1241 — 26227
4002.55 Zr I 4871 — 29847

7 1- Izjr I
1 1 ni 7
1 lUl /

i <qqn
/inn/i /in Ar 1

1 7 ^oi J 1 407
AC\C\A 87 7 T' ¥ZjT I

1 ^q78
J D7 / 0 A 1 q/i 14 1 74 1

4007.60 Zr I 14989 — 39934
4012.25 Zr I 15720 — 40637
/in 1 ^ qs 7 r- ¥Zjr 1

1 7'?/17
1 Zj4Z J / ZJU

AC\n. qs 7 ¥ZjF 1
^ <;4 1J J4 1

1018^
/tn?/! q? All 1 JZ47 10087J UUo /

4027.20 Zr I 5023 — 29847
4028.95 Zr I 4186 — 28999
4010 04 Zj I 1 487 14o / 1 ?qA77Z7D / /

J.O'?^ oqtUJ J .0" 7-p IZil 1 1 941
1 Z4 J 7601 7ZOU 1 z

4041 ^»4 AI 1
1 ^9011 J ZU J iqqi7jyy J 1

4042.22 Zr I 11258 — 35990
4043.58 Zr I 4186 — 28910
A(\AA 7 IZir 1

/I 87 14o / 1 Z7JOO
/1 0<0 /I 8 7 -r. TLT I 4j /D ZyUjo
AC\'\A A1 AT I 1 Z4 1

7 COQC

/I o< <; Cii4Uj J.Uj 7 T' rLT I
^07 1jUZ 3 7q^77zyo / /

4055.71 Zr I 12773 37422
4061.53 Zr I 4186 28801
4064.16 Zr I 5249 29847
4068.72 Zr I 10885 35456

gf Log gf

108/sec

1 <J.J 0 enU.oU ^J. 1

U

n 78U.Zo n n6<U.UOJ 1 1 Q
1 . 1 y

n 1 '\
u. 1

J

n ni <U.Uj J 1 /I <— 1 .4j

0.49 0.11 -0.94

4.5 1.0 0.01

0 q7 0 71U.Z J ^J.D J
U.OJ n 1 ^u. 1

J

A 07U.oZ
0 68 n 1

6

u. 1

0

A OA

5.0 1.2 0.07
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1

n 7 1U.Z 1
A—U.O /

7 1z. 1
n /iqU.47 A 1 1^J. J 1

7 6Z.O n A

1

U.O 1
A 7 1
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0 1 fiU. J 0 n n/i /IU.U44 1 16
1 .jO

0 q<U.7 J n 71U.Z J ^.OJ
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2.8 0.67 -0.18
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Wavelength Spectrum Energy Levels

A K
gA gf

108/sec

Log gf

40 / Z. /O Zr I
Z Z A \jdA 1 30087 5.2 1.3 0.1
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4074.93 Zr I 4376 28910 0.58 0.15 -0.84
4076.53 Zr I 4186 — 28710 0.35 0.088 -1.05
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4225.46 Zr I 12342 — 36001 0.96 0.26 -0.59

4227.76 Zr I 5889 — 29535 4.6 1.2 0.09

4234.63 Zr I 5102 — 28710 0.29 0.077 -1.11

4236.06 Zr I 11017 34617 1.9 0.52 -0.28

4236.55 Zr I 0 23597 0.029 0.0078 -2.11

4237.43 Zr I 1 1258 34851 1.0 0.28 -0.55

4239.31 Zr I 5541 29123 4.1 1.1 0.05

Zr I 4871 28447 1.3 0.36 -0.45
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Wavelength Spectrum Energy Levels

A K

4241.20 Zr I 5023 28595
4241.69 Zr I 5249 — 28818
4253.57 Zr I 1 1258
4256.44 Zr I 4186 Z /O / J

4261.21 Zr I 5541 ZyOvZ

AldX.Al Zr I 12761 36220
4268.02 Zr I 5023 — 28447
4274.77 Zr I

A t O4186 Z Ij 1

5

4276.72 Zr I 4197 Z 1 J 1 i

4282.03 Zr I 17833 A 1 1 TO411/7

4282.20 Zr I 5249 28595
4291.20 Zr I 4376 — 27673
4291.35 Zr I 4186 Z /4oZ
4294.79 Zr I 5541 O O O 1 oZoo 1

0

4302.89 Zr I 5889 Zy 1 Z J

4304.68 Zr I 14697 37921
4309.82 Zr I 4376 — 27573
43 19.05 Zr I 1241 ") A1QQZ4joo
4321.17 Zr I 1241 Z4j /d

4324.03 Zr I 14349

4325.44 Zr I 5889 — 29002
4329.56 Zr I 570 — 23661
4341. 13 Zr I

1 1 c o
1 1258 j4Zo /

4343.04 Zr I 0 ZiU 1 y

4346.52 Zr I 14123 -J
-7 1 T -JJ / 1 Z3

4347.22 Zr I 570 — 23567
4347.89 Zr I 8057 — 31050
4348.93 Zr I

C C A 15541 ZojZo
4358.74 Zr I 4186 Z / 1 ZZ
4360.81 Zr I 4186 T7 1 1 1Z / 1 11

4366.45 Zr I 11017 33912
4373.07 Zr I 5889 — 28750
4394.50 Zr I 570 233ZO
4394.94 Zr I 10885 1 'J T

1

53b5Z
4395.21 Zr I 4376 ZliZZ

4400.24 Zr I 5889 28609
4402.95 Zr I 4197 — 26902
A A 1 -) r\ A441 3.04 Zr I

1 1 c o
1 1258 1 1 Q 1 Tiiyi Z

4414.14 Zr I 1241 zjooy
4420.46 Zr I 11017 J jdjZ

4427.24 Zr I 18739 — 41320
4429.11 Zr I 5102 — 27673
443 1 .49 Zr I 10885 11 A A Z

4438.05 Zr 1 4376 zoyuz
4444.33 Zr 1 11956 1 A A Z A3445 1

4448.95 Zr I 5102 Z151

5

4450.28 Zr I 10885 33350
4455.43 Zr I 14791 37230
4456.30 Zr I 14989 37422
4457.43 Zr I 1 1017 33445

gi Log gf

lO^/sec

1.4 0.37 -0.43

2.3 0.63 -0.20

0.79 0.21 -0.67
All
U. 1 1

A AOQ 1 ZA— i .j4
0.16 0.043 -1.37

1.2 0.33 -0.49

0.54 0.15 -0.83

0.12 0.033 -1.48

U. lo A A/i ^ 1 1A— 1.34

4.9 1.3 0.13

1.0 0.28 -0.56
0.15 0.043 -1.37

0.15 0.040 -1.39

1 .

1

U.3U —U.J 3

0.65 -0.18 -0.74

4.7 1.3 0.12

0.053 0.015 -1.83

0.043 0.012 -1.92
f\ Ci A 1U.043 A A 1 OO.UIZ —i.yz

2.5 0.69 -0.16

0.36 0.10 -0.99

0.018 0.0049 -2.31

5.1 1.4 0.15
A n 1 ?U.Ul J A AA/IO —Z.3o
1.4 0.38 -0.42

0.015 0.0042 -2.38

3.9 1.1 0.04

0.060 0.017 -1.77
A AO 1U.Uo 1

A AT 1U.UZ j 1 (^A— 1 .o4

0.38 0.11
- -0.97

2.9 0.84 -0.08

0.064 0.018 -1.74

0.014 0.0040 -2.39
1 A
1 .0

A '5 A0.30 AC!—0.53

0.12 0.035 -1.45

0.17 0.048 -1.32

0.077 0.022 -1.65

1.6 0.46 -0.34
A A 1 AU.U 1 O A C\C\A QU.UU4o —Z.3Z
1.9 0.55 -0.26

8.2 2.4 0.38

0.080 0.023 -1.63

1.1 0.34 -0.47
A 1 A
0. lU A r\i A0.030 — 1 .jZ

0.27 0.080 -1.10

0.039 0.012 -1.94

0.64 0.19 -0.72

1.2 0.35 -0.45

1.3 0.37 -0.43

0.82 0.24 -0.61
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Wavelength Spectrum Energy Levels

A K

4460.34 Zr I 5102 - 27515
4466.91 Zr I 5102 27482
4468.22 Zr I

1 1 ^ o
1 1258 33632

4468.79 Zr I
A 1 Ci Z'4186 Z' c c n26557

4470.31 Zr I 12342 34706

4470.56 Zr I 12773 - 35135
4480.77 Zr I

1 A Z' C\n14697 T n f\f\037008
4482.50 Zr I

1 c 1 r\
15 120 37422

A A C\ \ C /'

4491.56 Zr I
A "X O Z"

41 86 Z' A A AIbAAA
A A C\ A C\ A4494.94 Zr I

1 AC\0C\14989 37230

4507.12 Zr I 4376 - 26557
43/3. 1 3 Zr I 17753 1 n o c c39855
4535.75 Zr I 41 86
/) C T o oo4j3y.5'o Zr I 2/122
4j42.2z Zr I 5 IU2 T7 1 1 12/111

4553.01 Zr I 4197 - 26154
A C C C 1 'J4555. 13 Zr I 12503 '~i A A C t3445

1

4555.52 Zr I 12760 o An r\z'34706
A C CO r\ A4558.04 Zr I

1 1 c o
1 1258 33 192

A C Zl c An4565.47 Zr I 12342 A ^ A f\34240

4575.52 Zr I 0 — 21849
4576.20 Zr I

-\ S Z' A -\

1 1641 33487
Zr I

1 An C\'\ "i z' z' r\o36608
A C Q A A4584.24 Zr I 1 1956

"y n z" A33764
4590.16 Zr I 1 1641 33420

4590.55 Zr I 4376 - 26154
4602.57 Zr I 15120 36841
A Z' f\ A A*^ Zr I

A 1 O Z'

41 86 25898
A ^ f\C\ '\ C4609. 15 Zr I

1 1 112761 A A C i3445

1

A ^ C\C\ '~\ C\4609.29 Zr I 5249 26938

4609.83 Zr I 4871 — 26557
A ^ 'K r\ 114610. 1

1

Zr I
A n Z"4376 26062

A Z' ^ Z' At4626.41 Zr I 14989 z' c c\n36597
4627.72 Zr I 1 1956 33559
4633.98 Zr I

cn ri570 ^ t A A22144

4634.64 Zr I 5541 - 27111
4640.13 Zr I

1 A n C\ 114791 36336
A A A O T4644.83 Zr I

1 A Z" C\n14697 36220
A Z' C A O4654.38 Zr I

t ^ "1 z' 112761 34240
A Z' Cn Z' A Zr I

i i C\C z"

1 1956 33420

4659.49 Zr I 5102 26557
4667.14 Zr I 5023 26444
4683.42 Zr I 12342 33688
4684.25 Zr I 5102 26444
A z' a z' c "-1

4686.57 Zr I
t -i Z' A %

1 1641 32972

4687.80 Zr I 5889 27215
4688.45 Zr I MAX 22564
4691.73 Zr I 5249 26557
4695.04 Zr I 17143 38436
4707.79 Zr I 11956 33192

gA gf Log gf

iu /sec

U.Ujo A A 1 1U.U 1 1
1 CI A

U. 1

J

U.U4D 1 1 A—1.34
0.22 0.065 -1.19
0.047 0.014 -1.85
1 0 A 1 <U.3 J A A C—U.4j

z.z U.O /
A 1 1—U. 1 /

U.D /
A OAU.2U A—v.by

1.0 0.30 -0.52
0.029 0.0087 -2.06

U.oU A 1 QU. 1 0 A n A—U. /4

U.
A 1 0
U. 1 O A n A—U. /4

1 71.3 A 1Q A A 1—U.4 1

0.60 0.18 -0.73

0.098 0.030 -1.52

U.O 1
A 1 QO.iy A "70—U. /Z

A 1 Q A a<;aU.UdU 1 OO— 1 .ZZ
T Az.u A AOU.DZ A 0 1—U.Z 1

1.6 0.48 -0.32

0.31 0.097 -1.01
A /IT A 1 "2

U. 13 A OO—U.OO

A 1 /I U.U44 —1 .3d
A 1A A AQ7u.uy3 1 Al—1 .U3

1.8 0.58 -0.24

0.64 0.20 -0.69
A 1 ^ A A/l CU.U4o 1 10— 1.32

A 1 /I
U. 1

4

A A/1 AU.U44 1 1 <— 1.3 J
'7 A/.U o oZ.Z AleU.3 J

0.13 0.042 -1.38

0.22 0.072 -1.15
A AT7U.U2 /

A AAOAU.UUs6 O A'T—Z.U/

A AT /IU.Uz4 A AA'7'7U.UU / /
Oil—Z. 1

1

A AO 1U.Uz 1 U.UUo /
O 1 '7—Z. 1 /

3.9 1.3 0.10

0.18 0.056 -1.25
AllU.Z 1

A AAOU.Uoo — 1.1/

A AO 0 A AAQOu.uuyz 0 A/l—Z.U4
1 .2 U.3 /

A A 1—U.43
3.4 1.1 0.04

0.32 0.10 -0.98
A oU.OO A 00U.22 —U.OO

A A'2 ^U.Uj /
A A 1 0U.U12 1 OO— 1 .yz

U.U / 1
A AO '2

U.U23 — I .d3

2.0 0.67 -0.18

0.072 0.024 -1.63
A 1 COA J

A ACAU.UjU — 1 .3U

1 A A QO A A 1—U.U 1

A 1 O
U. 1 o A A? 0U.Ujo —1 .Z4
A AO C A AAO 1U.UUo 1

0 AO—Z.U 7

0.70 0.23 -0.63

0.72 0.24 -0.62
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Wavelength Spectrum Energy Levels

A K
gA

108/sec

gf Log gf

An '\ r\ AO47 lU.Uo Zr I 5541 lo/bb
4711.92 Zr I 12342 33559
4713.43 Zr I 14791 — 36001
4717.62 Zr I 4871 — 26062
4719.12 Zr I 14989 — 36173

All 1 1/14/31.14 Zr I jUZ3 ZD 1 j4
4732.33 Zr I 5102 — 26227
4734.36 Zr I 18739 — 39855
4739.48 Zr I 5249 — 26343
4742.94 Zr 1 12342 — 33420

4751.91 Zr I 5023 26062
4753.05 Zr I 15120 36153
4762.78 Zr I 14791 — 35782
4772.31 Zr I 5023 — 25972
4784.92 Zr I 5541 — 26434

4780.67
"7 »Zr I

coon5889 Zb/bb
4789.11 Zr I 5023 25898
4793.28 Zr I 14349 — 35206
4794.96 Zr I 12342 — 33192
4805.87 Zr I 5541 — 26343

4oUo.Do Zr I Iz /o 1 33 J

4809.47 Zr I 12773 33559
4815.04 Zr I 5249 — 26012
4815.63 Zr I 4871 — 25630
4824.29 Zr I 5249 — 25972

4o2o.U4 Zr I 5023 z5 /3U
4838.78 Zr I 12503 33164
4838.98 Zr I 12761 — 33420
4841.45 Zr I 5249 — 25898
4846.35 Zr I 5102 — 25730

AO z ^ Id4oj 1.36 Zr I
CAO o5Uz3 2563U

4866.06 Zr I 5889 26434
4881.24 Zr I 5249 — 25730
4883.60 Zr I 5541 — 26012
4893.12 Zr I 12761 — 33192

4905.08 Zr 1 5249 25630
4930.87 Zr I 15201 35476
4933.64 Zr I 14784 — 35047
4948.76 Zr I 4186 — 24388
4962.30 Zr I 14989 — 35135

4^03. /z Zr I
1 C'TO A
1 J /zU 3 JOG 1

4987.82 Zr I 16317 — 36360
4994.76 Zr I 15120 — 35135
4996.33 Zr I 15201 — 35210
501 1.46 Zr I 17060 — 37008

5046.58 Zr I 12342 32152
5060.39 Zr I 15720 35476
5064.91 Zr I 11956 31695
5065.22 Zr I 18739 38476
5070.26 Zr I 14989 34706

z. 1
A ^A
U. /U A 1—U. 16

1.3 0.42 -0.38

1.1 0.36 -0.45
0.11 0.036 -1.44
3.4 1.1 0.05

A ATTU.Uzz A nA'7 ^U.UU / J —1. 1

3

0.29 0.099 -1.00

1.6 0.53 -0.27

1.4 0.47 -0.32

0.26 0.087 -1.06

A AT O0.038 A A 1 T0.013 1 OA—1.89
0.94 0.32 -0.50
2.7 0.92 -0.04
0.80 0.27 -0.56
0.22 0.075 -1.12

A 1 n
U. 1 y A A/I A0.064 1 1 A—1.19
0.037 0.013 -1.90
0.43 0.15 -0.83

0.20 0.071 -1.15

0.26 0.091 -1.04

A O TU.Z /
A AO C 1 AO—l.Uz

1.1 0.38 -0.42

0.17 0.060 -1.22

0.58 0.20 -0.69

0.26 0.090 -1.05

A 1
U. 16 A A C /C0.056 1 o c—1.25

0.74 0.26 -0.59

0.44 0.15 -0.81

0.017 0.0059 -2.23

0.016 0.0057 -2.25

A 1 O
U. 1 O A A/: oU.U62 1 OA—1.2U
0.17 0.061 -1.21

0.091 0.033 -1.49

0.099 0.035 -1.45

0.33 0.12 -0.92

A A 10.01

6

A AA C n0.0057 O O—Z.24
0.40 0.15 -0.83

0.85 0.31 -0.51

0.028 0.010 -1.98

0.37 0.14 -0.87

A C yl
U.j4 A OAU.ZU A n(\—U. 10

0.37 0.14 -0.85

1.2 0.44 -0.35

1.1 0.40 -0.40

0.63 0.24 -0.63

1.3 0.49 -0.3

1

1.2 0.44 -0.35

1.6 0.63 -0.20

3.5 1.3
'

0.12

1.1 0.41 -0.39
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Wavelength Spectrum Energy Levels
A K

5073.98 Zr I 4186 — 23889
1 O .Z,^ 7r IZj 1 1 1 1 6411 1 OH-

1

^ 1 '^77

Zjl 1 I47Q11 y V ^445 1jHHj 1

S 1 1 S ?4J 1 1 J . Z-T- 7r I 1 ^i'^ 1 7 ^5861
7r T 1 5Q^7 J J'fJO

5133.40 Zr I 4186 — 23661
71^ IZil 1 1 77^> 1 1 57

5158 no 7r I 1 fi0781 / o ^6^60
5 1 58 ^^7J 1 J o.u /

7r I 1 777"? 'Xl 1 57jZ 1 JZ
5 1 ^iO OQ 7r T I 1 Q5^;I I yJ D 1, 1 "^77J 1 JZ /

5165.96 Zr I 12342 — 31695
51 78 99 7r I 41 8^; 7'?480L^jHoy
5183 70 7r I 5 1 07 74'^88

51 87 03 7r I 1 59^7\ O y D ^ ^5706J J zwu
5701 15 7r I 7^597jy 1

5209.30 Zr I 12503 — 31695
7r T 41 86 7"? "^70L^J J zu

574^ 47 7r IZj 1 1 1 7060 "^61 75

J 1. 1 / .H-

1

7r IZj 1 1 4^76 7^^70Z J jZU
_>Z,OU.UJ 7r IZjl 1 1 776

1

1 Z / D I "X 1 605

5294.82 Zr I 8057 — 26938
57Q^% 7Q 8057 760"? 1

5^rtl Q7 7t^ t 1 77^"?1 / / J J "^6608

5 1 1 40 41 07HI"/ 7 ^0 1 Q
5'^71 7^; 71^ fLii. 1 5 1 07 7'?880ZJOO"

5330.84 Zr I 570 — 19324
5'^^S A'XJ J J O.T-

J

71- IZjX 1 487 1 7"? 507
5^ 50 QO 7r IZj 1 1 1 87^Qlo t ^y 174773 / H-ZZ

5^^i7 5^i 7r TZj 1 1 HJ I D 71010Z J) VJ 1 ;7

5^6^ ^5 7r TZj X X 574Q 71880

5369.39 Zr I 4871 — 23489
5^87 ^7 7r IZjl i 507^ 71597
5'^85 14 7r IZjX X 41 86 / _J 1

7r TZjX 1 5 1 07

-7 Z7 1 . 1 O 7r TZj X 1

5395.88 Zr I 17833 — 36360
5405 1 ^ 7r IZjX 1 5 1 07 71507jy I

5407 ^^7 7r IZjX i 5880 ^Hj 1 O
541 Q"? 7r TZjX 1 5541 74006
547 1 8^ij'f^ 1 .oo 7t- tZjX 1 1 7477 15861J J oO 1

5426.36 Zr I 16787 — 35210
5478 47 ZjX 1 1 7060 15476J JH 1 O
54'?7 7^i ZjX 1 1 741 I yoz.yj

^440 41 7-p IZil 1
487 1Ho 1 1 71746

^448 ^7 1 -r \Zil 1 ^S41 71880

5474.92 Zr I 16787 35047
5477.40 Zr I 4871 23122
5478.33 Zr I 17753 36001
5480.83 Zr I 5249 23489
5486.09 Zr I 5023 23246

gf Loggf
10'*/sec

o m QU.UJo A A 1 ?U.Ul J 1 Q A—l.o4
T Qi.y A "7 C

U. / J —U. Iz
0.87 0.34 -0.47
2.0 0.80 -0.10
U.oo A 0^U.ZD —U.JO

U.U4z A A

1

U.Ulo —1. /o

l.O A Z[ "2

U.6i A OA—U.zO
3.4 1.4 0.14
0.20 0.079 -1.10
A "2 1U.3 1

A 1 O
U. iz {\ OA

U.41 A 1 z;
U. Id —u. /y

U.UUoU A AAO OU.UUiz O /J A—z.4y
0.059 0.024 -1.62
0.39 0.16 -0.80
o O/nU.U4 /

A A1 QU.Ul y —1
. /Z

U.41 AITU. 1 /
A TQ—U. /o

A A 1 AU.Ulo 1 CA— 1 .oU

0.51 0.21 -0.68

0.056 0.023 -1.63

U.3 J A 1 C
U. 1 J —U.OJ

A A'?'?U.U/ /
A A'i 0U.Ui J 1 /I o—1 .4y

A 1 <
U. 1 J

A A/C ^U.Uoj 1 1 Q— 1. ly
1.2 0.50 -0.30

0.046 0.020 -1.71
A A 1 "3 A AAC^U.UUjo TIC—Z.ZJ

A AAI "3

U.UUii A AA 1 AU.UU14 —Z.OJ
A AA/C 1U.UU61 A AAO ZU.UUzo O CO—Z.JO
0.60 0.26 -0.59

0.031 0.013 -1.87
A AAZ;^U.UU66 A AA^ Au.uuzy —2.54

A AAC1 A AAIAU.UUJO 7 /t/lZ.44
A AAQQU.UVyo A AA/1

1

U.UU4J Z.J /

0.11 0.046 -1.33

0.016 0.0068 -2.17
A AAQ ^U.UUo J A AAITU.UUj /

—z.4j

A '2 O A 1 /I
U. 14 A—U.OO

A A 1 OU.Ulz A AAC AU.UUj4 —Z.Z /

0.054 0.024 -1.63

0.0097 0.0043 -2.37
A 2 1U.i 1

A 1 /(
U. 14 A—U.OO

A TAU.zU A AC?U.Uo /
1 AA—1 .Uo

A 2 CU.i J A 1 Z
U. 16 A Q 1—U.O 1

0.0040 0.0018 -2.75

0.0067 0.0030 -2.52
A A'^AO.UzO A AAAA O AC—z.Uj

A 1 O
U. 13 A A CTU.U5 /

1 0 c—l.ZJ
A AA A AU.UU44 A AAOAU.UUzU —z. / 1

A /COU.6z A O OU.zo A C C—U.J J

0.018 0.0082 -2.09

0.014 0.0064 -2.19
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Wavelength Spectrum Energy Levels gA gf Log gf
4A K 10°/sec

5502.12 Zr I 8057 — 26227 0.14 0.066 -1.18

5507.87 Zr I 17060 35210 0.33 0.15 -0.82

5517.11 Zr I 5541 23661 0.016 0.0073 -2.14

5518.05 . Zr I 5889 _ 24006 0.0057 0.0026 -2.59

5528.41 Zr I 18277 _ 36360 1.4 0.64 -0.20

5532.30 Zr I 5249 — 23320 0.0093 0.0043 -2.37

5537.46 Zr I 17422 35476 0.63 0.29 -0.54

5545.32 Zr I 17833 35861 0.80 0.37 -0.43

5612.11 Zr I 0 17814 0.0013 0.00060 -3.22

5620.14 Zr I 4186 21974 0.041 0.019 -1.72

5623.53 Zr I 4197 - 21974 0.012 0.0058 -2.24

5664.51 Zr I 5102 22751 0.066 0.032 -1.50

5666.28 Zr I 17833 35476 0.30 0.14 -0.85

5680.90 Zr I 4376 21974 0.041 0.020 -1.70

5685.42 Zr I 18277 35861 0.25 0.12 -0.92

5708.89 Zr I 0 — 17512 0.0030 0.0015 -2.84

5735.70 Zr I 0 17430 0.012 0.0058 -2.24

5797.74 Zr I 570 17814 0.017 0.0086 -2.07

5847.32 Zr I 17143 34240 0.34 0.17 -0.76

5868.27 Zr I 1241 18277 0.0060 0.0031 -2.51

5869.50 Zr I 15120 - 32152 0.67 0.35 -0.46

5879.80 Zr I 1241 18244 0.041 0.022 -1.67

5885.62 Zr I 570 17556 0.0087 0.0045 -2.34

5901.09 Zr I 570 17512 0.0049 0.0026 -2.59

5925.13 Zr I 5102 21974 0.047 0.025 -1.61

5935.20 Zr I 0 - 16844 0.0079 0.0042 -2.38

5955.35 Zr I 0 16787 0.0088 0.0047 -2.33

5984.23 Zr I 14989 31695 0.54 0.29 -0.54

5995.37 Zr I 5889 _ 22564 0.0072 0.0039 -2.41

6001.05 Zr I 12342 29002 0.13 0.068 -1.17

6025.36 Zr I 1241 — 17833 0.0034 0.0019 -2.73

6032.61 Zr I 11956 28528 0.19 0.1

1

-0.98

6045.85 Zr I 14791 31327 0.85 0.47 -0.33

Zr I 19834 36360 2.0 1.1 0.05

6062.84 Zr I 570 17060 0.012 0.0067 -2.18

6120.83 Zr I 4186 - 20519 0.012 0.0066 -2.18

6121.91 Zr I 8057 24388 0.12 0.069 -1.16
6124.84 Zr I 4197 20519 0.021 0.012 -1.94

6127.44 Zr I 1241 17556 0.071 0.040 -1.40

6134.55 Zr I 0 16297 0.023 0.013 -1.88

6140.46 Zr I 4186 - 20467 0.023 0.013 -1.88
6143.20 Zr I 570 16844 0.037 0.021 -1.68

6155.61 Zr I 12761 29002 0.081 0.046 -1.34
6157.71 Zr I 19626 _ 35861 1.3 0.76 -0.12

6160.20 Zr I 12773 29002 0.065 0.037 -1.43

6189.40 Zr I 19324 35476 0.60 0.35 -0.46
6192.96 Zr I 4376 20519 0.015 0.0085 -2.07
6213.05 , Zr I 4376 20467 0.021 0.012 -1.93

6214.69 Zr I 17753 33839 1.0 0.59 -0.23
6257.26 Zr I 12773 28750 0.24 0.14 -0.84
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Wavelength Spectrum Energy Levels of Log gf

A K 108/sec

6267.06 Zri 11956 — 27908 0.072 0.043 -1.37
6299.66 Zr I 12342 — 28212 0.26 0.16 -0.80

z.r I
A 1 1

C

43 /o ZUZ34 0.0033 0.0020 -2.70
6313.02 Zr I 12773 Zoouy U. / 1

n AiU.4Z A T-r—U.J /

6314.71 Zr I 8057 T T O Q Q 0.020 0.012 -1.93

6321.35 Zr I 12342 — 28157 0.10 0.063 -1.20
6340.36 Zr I 12761 — 28528 0.052 0.032 -1.50

Zir I Villi ZojZo 0.17 0.11 -0.98
6407.00 Zr I \1A\ ^ £iQ A A10o44 u.uujz u.uuzu o 7n—Z. /U
6426.17 Zr I 11\AA 5 1 lul 0.39 0.24 -0.62

6434.33 Zr I 22564 38101 1.3 0.82 -0.09
6445.74 Zr I 8057 — 23567 0.036 0.023 -1.64

Zr I jUZi one 1 QZUj ly 0.0049 0.0031 -2.51
6457.63 Zr I 11641 Z / IZZ u.UjZ A AOAU.UZU 1 7A—I. /U
6470.21 Zr I 12761 ZoZ 1

Z

0.24 0.15 --0.81

6484.35 Zr I 5102 — 20519 0.0028 0.0018 -2.75
6489.64 Zr I 12503 — 27908 0.22 0.14 -0.85

LiT I IZ /D 1 Zo 1 J / 0.048 0.031 -1.52
6503.26 Zr I 12503 Z /o /O \j.\jyy U.UO J 1 OA

I .ZU

6506.36 Zr I 5102 ZU40 / 0.012 0.0078' -2.11

6550.54 Zr I 11641 26902 0.057 0.037 -1.44
6569.43 Zr I 5249 — 20467 0.0077 0.0050 -2.30
O J / O.JO z.r I u 1 CO A 1

1 jZUl 0.00087 0.00056
.

-3.25
6591.99 Zr I 11956 Z / IZZ U.Uo 1 U.Uj J IOC

1 .Zo

6596.71 Zr I 11956 O "7 1 1 1Z / 1 1

1

0.016 0.011 -1.98

6598.84 Zr I 570 15720 0.00055 0.00036 -3.44
6603.27 Zr I 12342 — 27482 0.090 0.059 -1.23
DOZU.JO Lv I

-J -3 O -J A 0.16 0.11 -0.97
6688.18 Zr I 4376 U.UU40 c\ nn'3

1

U.UUj 1
—0 «; 1Z.J 1

6702.12 Zr I 11641 C CTZoj J / 0.018 0.012 -1.93

6709.61 Zr I 4197 — 19097 0.0034 0.0023 -2.63

6717.88 Zr I 11017 — 25898 0.037 0.025 -1.61
zr"? TJD / jZ. / J LT I oUj /

TOO/:')ZZoOZ 0.022 0.015 -1.82

6762.38 Zr I 0 1 /I "7Q /I14/o4 A nnilU.Ut/jZ u.uuzz Z.OO
6769.16 Zr I 12342 T 7 1 1 1Z 1 I I I 0.17 0.11 -0.94

6772.89 Zr I 10885 — 25646 0.034 0.024 -1.63

6790.85 Zr I 12761 — 27482 0.070 0.048 -1.32

o /yo.Do Zr I
1 Al AQ14i4y TOnCQzyujo 0.025 0.018 -1.76

6828.78 Zr I 11258 zjoy© u.uou U.U4Z —ITS
1 .Jo

6832.89 Zr I 570 1 CO A 1
1 jZUl 0.0022 0.0016 -2.80

6833.67 Zr I 11017 25646 0.0083 0.0058 -2.23

6845.33 Zr I 10885 — 25490 0.016 0.011 -1.95

Do4o. j4 Zr I jOZi 19626 0.0041 0.0029 -2.54

6846.97 Zr I 11956 O C C Tz6j J / n 1

A

U. 1 o n 1

1

—O QAu. yn
6849.26 Zr I 12342 O 0*5 OZ6yio 0.050 0.035 -1.45

6852.56 Zr I 12342 O/CQ'2 1zoyj 1 0.024 0.017 -1.77

6854.63 Zr I 5249 19834 0.0022 0.0015 -2.82

6857.90 Zr I 14697 29275 0.016 0.011 -1.96

6883.23 Zr I 5102 19626 0.0015 0.0011 -2.96

6888.29 Zr I 11641 26154 0.19 0.14 -0.86
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Wavelength Spectrum Energy Levels

A K

6900.59 Zr I 11956 26444
6904.36 Zr I 1241 — 15720
6907.37 Zr I 11017 25490
6916.87 Zr I 4871 19324
6922.23 Zr I 12773 27215

6932.38 Zr I 11641 26062
6948.46 Zr I 11258 — 25646
6953.84 Zr I 5249 19626
6966.44 Zr I 12761 mil
6975.91 Zr I

.

1 1641 25972

6990.84 Zr I 5023 19324
6994.32 Zr I 5541 - 19834
7005.46 Zr I 1 1956 26227
7027.40 Zr I 4871 19097
7057.36 Zr I 12773 26938

7087.30 Zr I 4871 18976
7089.43 Zr I 12342 — 26444
7094.46 Zr I 12342 26434
7095.59 Zr I 1 1641 25730
7097.70 Zr I 5541 19626

7102.91 Zr I 5249 19324
7103.72 Zr I 5023 — 19097
71 1 1.68 Zr I 4186 18244
71 12.82 Zr I 1 1956 26012
71 13.52 Zr I 12503 26557

7132.95 Zr I 11956 _ 25972
7138.28 Zr I 12761 — 26766
IXA^.IA Zr I 12342 26343
IXAAAl Zr I 12773 26766
7169.09 Zr I 5889 19834

7201.62 Zr I 15120 29002
7258.17 Zr I 11956 - 25730
7264.76 Zr I 14989 28750
7284.69 Zr I 12503
7306.21 Zr I 12761 16AAA

7311.62 Zr I 12761 26A3A
7313.72 Zr I 12342 - 26012
7318.08 Zr I 12773 26434
7335.97 Zr I 4186 17814
7343.96 Zr I 14791 28404

7373.50 Zr I 12503 26062
7374.80 Zr I 12342 25898
7383.63 Zr I 14989 28528
7400.90 Zr I 12503 26012
1A\ 1.39 Zr I 15120 28609

7417.89 Zr I 14123 27600
7422.75 Zr I 12503 25972
7433.10 Zr I 14123 27573
7439.86 Zr I 4376 17814
7467.57 Zr I 12342 25730

gA gf Lost srf

lO^/sec

0.053 0.038 -1.42
0.0014 0.0010 -2.99
0.040 0.029 -1.54
0.0047 0.0034 -2.47

0.013 0.0094 -2.02

0.025 0.018 -1.74
0.042 0.031 -1.51

0.039 0.028 -1.55

0.13 0.094 -1.03

0.016 0.011 -1.95

0.036 0.026 -1.58

0.022 0.016 -1.79

0.017 0.012 -1.91

0.023 0.017 -1.78

0.052 0.039 -1.41

0.031 0.023 -1.64

0.045 0.034 -1.47

0.063 0.048 -1.32

0.074 0.056 -1.25

0.15 0.11 -0.96

0.068 0.051 -1.29

0.039 0.029 -1.53

0.025 0.019 -1.72

0.064 0.049 -1.31

0.034 0.026 -1.59

0.019 0.015 -1.84

0.016 0.012 -1.91

0.028 0.022 -1.67

0.024 0.018 -1.74
0.17 0.13 -0.88

0.19 0.15 -0.83

0.018 0.014 -1.84

0.12 0.098 -1.01

0.014 0.011 -1.95

0.037 0.030 -1.53

0.046 0.037 -1.43

0.058 0.046 -1.33

0.17 0.13 -0.87

0.0083 0.0067 -2.17

0.16 0.13 -0.88

0.034 0.027 -1.56
0.013 0.011 -1.98

0.085 0.069 -1.16

0.023 0.019 -1.72

0.035 0.029 -1.54

0.021 0.017 -1.76

0.017 0.014 -1.86

0.026 0.022 -1.67

0.019 0.015 -1.81

0.028 0.023 -1.63
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Wavelength Spectrum Energy Levels
A K

7479.58 Zr I 14791 28157
7502.92 Zr I 14349 27673
7515.70 Zr I 15700 29002
7517.95 Zr I 17753 31050
7521.03 Zr I 15457 _ 28750

7540.62 Zr I 15146 28404
7544.59 Zr I 12761 26012
7551.46 Zr I 12773 26012
7553.00 Zr I 4186 17422
7554.70 Zr I 4197 17430

7558.45 Zr I 12503 25730
7560.09 Zr I 14349 27573
7560.31 Zr I 14989 28212
7562.12 Zr I 5023 18244
7607.15 Zr I 5102 _ 18244

7610.83 Zr I 4376 17512
7612.08 Zr I 14349 27482
7621.17 Zr I 11258 24376
7621.61 Zr I 14791 27908
7658.60 Zr I 4376 17430

7690.83 Zr I 14123 27122
7704.27 Zr I 14697 27673
7708.42 Zr I 12761 25730
7722.48 Zr I 22145 35091
7723.95 Zr I 4871 17814

7765.70 Zr I 4186 17060
7766.55 Zr I 11017 23889
7800.74 Zr I 21801 34617
7816.32 Zr I 5023 _ 17814
7819.35 Zr I 14697 27482

7822.94 Zr I 14123 26902
7826.72 Zr I 14349 27122
7849.35 Zr I 5541 18277
7869.99 Zr I 5541 18244
7876.25 Zr I 22398 35091

7882.18 Zr I 4376 17060
7897.98 Zr I 4186 16844
7908.46 Zr I 4871 17512
7924.20 Zr I 22145 _ 34762
7940.47 Zr I 4197 16787

7944.61 Zr I 5249 17833
7956.66 Zr I 5249 17814
7959.98 Zr I 4871 _ 17430
7963.63 Zr I 14349 26902
8005 27 Zr I 5023 17512

8015.26 Zr I 11017 23489
8040.10 Zr I 14123 26557
8046.05 Zr I 14697 27122
8053.06 Zr I 14697 27111
8055.29 Zr I 4376 16787

Loggf
IQS/sec

0.049 0.041 -1.38
0.024 0.021 -1.69
0.055 0.047 -1.33
(J.Uo4 0.071 —1.15
0.033 0.028 -1.55

0.067 0.057 -1.24
0.034 0.029 -1.54
0.051 0.044 -1.36
0.001

1

0.00092 -3.04
0.0062 0.0053 -2.28

0.039 0.034 -1.47
0.032 0.027 -1.56
0.022 0.019 -1.72
0.0023 0.0020 -2.71

0.015 0.013 -1.88

0.0013 0.0011 -2.96

0.036 0.032 -1.50
0.022 0.019 -1.72

0.015 0.013 1 on—1.89

0.0047 0.0041 -2.38

0.043 0.038 -1.42

0.039 0,035 -1.46

0.016 0.014 -1.84

0. 14 0. 12 —0.92

0.0016 0.0014 -2.85

0.0011 0.0010 -2.99

0.0096 0.0087 -2.06

0.12 0.11 -0.96
0.0021 0.0019 O ^ 1—2.71

0.29 0.27 -0.57

0.079 0.073 -1.14

0.097 0.089 -1.05

0.018 0.017 -1.78

0.0069 0.0064 —2.19

0.32 0.30 -0.52

0.0023 0.0021 -2.67

0.0013 0.0012 -2.91

0.0026 0.0025 -2.61
A 1 O
0. 1

3

A 1
0. 12 —\j.yZ

0.0026 0.0025 -2.61

0.029 0.027 -1.56

0.014 0.014 -1.86

0.013 0.012 -1.91

0.046 0.044 —1.36

0.027 0.026 -1.59

0.0062 0.0060 -2.22

0.0085 0.0082 -2.09

0.062 0.060 -1.22

0.040 0.039 -1.41

0.0026 0.0026 -2.59
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Wavelength Spectrum Energy Levels

A K

oUjj. /o Lt I J lUz 1 -7 C 1 T
1 / J IZ

8058.08 Zr I 5023 — 17430
8063.09 Zr I 5023 — 17422
8070.08 Zr I 5889 — 18277
8114.28 Zr I 5102 — 17422

olZU. 1 / Zir I vo 1 iy J LVjV
8132.99 Zr I 5541 — 17833
8152.58 Zr I 5249 — 17512
8188.77 Zr I 14349 — 26557
8194.73 Zr I 10885 — 23085

oZUl. Id LV I 4o /

1

I /UoU
8212.53 Zr I 5249 — 17422
8240.37 Zr I 17143 — 29275
8283.81 Zr I 11017 — 23085
8299.81 Zr I 12342 — 24388

Zir I jUZ J I /UoU
8309.50 Zr I 14123 — 26154
8320.16 Zr I 5541 — 17556
8332.44 Zr I 17060 — 29058
8370.23 Zr I 5889 — 17833

C1CQ /I 1 LT I lO /o /

8414.00 Zr I 5541 — 17422
8453.17 Zr I 11258 — 23085
8457.48 Zr I 5023 — 16844
8464.65 Zr I 5249 - 17060

I 1 14j Z07 1 u
8498.44 Zr I 5023 — 16787
8513.78 Zr I 5102 - 16844
8515.06 Zr 1 17060 — 28801
8568.54 Zr I 5889 - 17556

o J / 1 .Uj Ar 1 1 ZJ4Z Z4UUO
8584.21 Zr I 15120 — 26766
8587.84 Zr I 11956 — 23597
8610.24 Zr I 11956 — 23567
8734.86 Zr I 14989 — 26434

8749.48 Zr I 4871 16297
8786.23 Zr I 11641 23019
8804.98 Zr I 14989 26343
8836.09 Zr I 15120 26434
8899.52 Zr I 12773 24006

gt Log gf

108/sec

0.0034 0.0033 -2.48

0.0099 0.0096 -2.02

0.025 0.024 -1.62
n 1 ^U. 1 o n 1 ^U. It)

0.0017 0.0016 -2.19

0.15 0.15 -0.82

0.074 0.073 -1.13

0.0034 0.0034 -2.47

U.UZo U.UZo 1 Q—i.jy
0.032 0.033 -1.49

0.0089 0.0090 -2.05

0.047 0.047 -1.32

0.093 0.095 -1.02

U.U3i U.U34 1 Al—1 .4 /

0.0083 0.0086 -2.07

0.021 0.022 -1.66
0.014 0.014 -1.85

0.0012 0.0013 -2.89

U.UoZ U.Uoj 1 1 Q—i.iy
0.0095 0.0100 -2.00

0.016 0.017 -1.76
0.012 0.013 -1.89
0.042 0.045 -1.35

U.UUUo J u.uuuy 1
1 (\A—J.U4

0.0077 0.0082 -2.08

0.039 0.042 -1.37

0.0056 0.0060 -2.22

0.00071 0.00077 -3.11

U.UZ 1 U.UZ J 1 (^A
1 .04

0.0015 0.0016 -2.80

0.0077 0.0085 -2.07

0.043 0.048 -1.32

0.0069 0.0076 -2.12

u.uu4y U.UUj4 —z.z /

0.022 0.025 -1.60

0.0014 0.0016 -2.79

0.0085 0.0099 -2.01

0.035 0.041 -1.39

0.16 0.18 -0.74

0.068 0.081 -1.09
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Wavelength Spectrum Energy Levels

A K

2419.41 Zr II 4248 — 45568
Zr II

AO AQ4248 A CAC C

Z4j / .44 Zr II
A <AA4jUo /I C T C A4J 1 OD

") A Ql '^QZ4o / .Zy ZiT II 0 1 j3 45343
0 A A C245*0.4o ZiT II

"7010 4 /oo2

2532.46 Zr II 763 — 40239
Zr II 3 1

J

1 Q/; A A

255U.74 Zr II
A 3yiy2

Zjo /.o4 Zr II
AU 3oy34

2 joo.o / Zr II 1323 A A'^ 041)235'

2571.39 Zr II 763 — 39640
2joi.4U Zr II

A CAA45Uo 45101
Zr II

A'^ AO424o A'^OCl42ool
Zr II

A CA/C4jUo /(O CAyl423U4
O ^ '2 Q AO Zr II /o3 IQfiA A3od44

2643.40 Zr II 315 — 38134
2ojU.3o Zr II /d3 10/1013o4o3
2oD /.oU

•7 TTZjT II 3 1

J

moo3 / / 00
T TAT II J / j3 432U2

TATA QA2o /u.yo ZiT II
A'^ AQ424o 4 1 0 / /

2678.63 Zr II 1323 — 38644
ZOol. /O ZlT II / 03 1 0A/I 13 oU4

1

')/;Q') /:a -r^ TTAr II
CACCoUjo 43 1 oO

207J. J J
T TTZir II 3 1

J

3 /43U
1(^QA AA Zr II

C? CIJ / 33 /I T 0A 142oo 1

2695.43 Zr II 4248 — 41337
0/::oo /:a Zr II

"2 1 C313 1 ^71 /I A
3 / 34d

OTAA 1 'J2/UU. 13 Zr II lt>5 3 / /oo
T7 1 1 CI271 1.51 Zr II

A
I) 3D005'

2 / 12.42 Zr II
'J 1 C315 3/1/1

2714.26 Zr II 4506 — 41337
2722.61 Zr II 1323 1 OA/I 13oU41
2726.49 Zr II 1 63 1 '7 /1 1 A

3 /43U
11 51.1

1

Zr II /d3 A£i
5 1 34o

2734.06 Zr II
'J 1 C315 1 C OC Q30007

2740.35 Zr II 3758 — 40239
2 /4U.5 1 Zr II

A'^ AO424o 4U / 2 /

'^n A 1 c c2 /41.JJ Zr II
1 n 1 moo3 / /oo

2/42.JO Zr II
AU 3d432

2 /4j.oo Zr II
"7 /CI/o3 3/1/1

2752.21 Zr II 315 - 36639
2/jo.ol Zr II

AU 1 AO 1 '7
3d23 /

Zr II
Au 5t)iy 1

llbo.15 Zr II
1 '2 01515 5 /43U

2796.90 Zr II 5 /24 A 1 A CO41400

2799.15 Zr II 5753 41468
2808.16 Zr II 315 35915
2810.91 Zr II 6112 41677
2818.74 Zr II 7736 43202
2825.56 Zr II 7513 42894

gf Log gf

108/sec

3 2 0 28 -0 56

9.2 0.83 -0.08

1.3 0.12 -0.91

11. 1.0 0.02

6.1 0.57 - -0.25

2.9 0.28 -0 55
3 1 0.30 -0 52
2.8 0.27 -0.57

6.5 0.65 -0.19
27 2 7 0 43

29 2 9 0 46
2.9 0.29 -0 54

4.7 o!47 -0.32

8.2 0.85 -0.07

3 9 0 41 -0 39

1 11 • 1 0 12 -0 93
1 9 0 20 -0 70
2.6 0.28 -0.56

3.6 0.38 -0.42

5 0 0.54 -0.27

33. 3 6 0.55

0 56 0.060 -1.22

11. 1.1 0.06

2.1 0.23 -0.64

11. 1.2 0.08

2 8 0 31 -0.51

1 3 0 14 -0 86
11. 1.2 0.08

3.2 0.36 -0.45
1 8 0 19 -0 71

5 7 0 63 -0.20
21 2 4 0 37

11. 1.2 0.08

6.4 0.72 -0.14
1

6

1 8X • 0 0 26

0 24 -0 62
3 6 0 41 -0 39
2.1 0.24 -0.62

11. 1.2 0.09
8 4 0 95 -0.02

7 2 0 82\J*\J £ml -0.09
5 7 0 59 -0.23

0.68 0.078 -1.11

2.7 0.31 -0.51

9u. y 0 81V/. 0 X -0.09

4 0 54 -0.27
0 3? 0 038 -1.42

8 2 0 97 -0.01

28. 3.3 0.52

35. 4.2 0.62
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Wavelength Spec
A

trum Energy Levels gA gf

K 108/sec

Log gf

2827.50 Zr II
1 1 ^6112 41468

2833.91 Zr II 7513 42789
2834.40 Zr II 6468 — 41738
2838.02 Zr II 6112 — 41337
2839.34 Zr II 6468 — 41677

Al2843.52 Zr II 1 1 Sb 4Zoy4
2844.58 Zr II 8058 — 43202
2848.19 Zr II 5753 — 40853
2851.97 Zr II 7736 — 42789
2854.43 Zr II 7838 — 42861

2856.06 Zr II 41) /Z 1

2865.10 Zr II 2895 37788
2865.60 Zr II 3758 — 38644
2869.81 Zr II 8058 — 42894
2872.53 Zr II 8058 — 42861

Zall.jj Zr II 33UU 3oU41
2882.09 Zr II AlA^ 38934
2883.80 Zr II 7838 — 42504
2888.04 Zr II 6112 — 40727
2889.43 Zr II 2572 — 37171

2898.7

1

Zr II 3300 37788
2901.62 Zr II 13428 47882
2901.82 Zr II 2895 — 37346
2905.23 Zr II 6468 — 40878
2907.38 Zr II 6468 — 40853

o o 1 n o cZyiyj.Zj Zr II
O 1 C3ol5i A'^ Zf\ A4zjU4

2915.99 Zr II 3758 — 38041
2916.64 Zr II 2895 — 37171
2918.24 Zr II 8153 — 42410
2924.64 Zr II 14163 — 48345

2926.99
r-yZr II

1/11 C\f\
141 90 48345

2934.61 Zr II 2572 36639
2936.31 Zr II 3300 — 37346
2945.46 Zr II 7736 — 41677
2948.94 Zr II 7838 — 41738

o r\ c 1 AO295 1.48 Zr II
1 f\f\3300 37171

2952.24 Zr II 1323 35186
2955.78 Zr II 14060 — 47882
2962.68 Zr II 2895 — 36639
2968.96 Zr II 3758 — 37430

Zr II ZdII 1 1 T ^7
36237

2976.61 Zr 11 8153 41738
2978.05 Zr II 3300 — 36869
2979.18 Zr II 2895 — 36452
2981.02 Zr II 4506 — 38041

2987.80 Zr II 9743 43202
2991.41 Zr II 0 33419
3003.74 Zr II 4506 37788
3013.32 Zr II 4506 37682
3019.84 Zr II 315 33419

"3 Q5.y U.46 —U.ii
6.8 0.81 -0.09

3.8 0.45 -0.34

2.2 0.27 ' -0.57

5.8 0.70 -0.16

o. /
1 1
1 .

1

U.UZ
48. 5.8 0.76

7.9 0.96 -0.02

23. 2.8 0.44

4.6 0.57 -0.25

yj.yj HITU. I Z A Q1^j.yD
0.83 0.10 -0.99

1.8 0.22 -0.66
22. 2.8 0.44

2.3 0.29 -0.54

1 c
1 .J n 1 QU. 1 7 —U. / J

0.77 0.096 -1.02

3.2 0.40 -0.40

3.2 0.40 -0.40

0.59 0.074 -1.13

1 A
1 .4 n 1 Q

U. 1 o —U. / J

16. 2.1 0.32

0.74 0.094 -1.03

6.1 0.77 -0.12

2.7 0.34 -0.47

J.

5

U.6o A 1 n—U. 1 /

5.2 0.66 -0.18

1.4 0.18 -0.74

16. 2.0 0.30
13. 1.7 0.23

Q <yj. Iz. 1 AO
1 .yjy

1.9 0.24 -0.62

2.3 0.29 -0.53

4.3 0.56 -0.25

16. 2.0 0.31

Z.y U.JO A /IT—U.4z
0.76 0.099 -1.01

86. 11. 1.05

5.2 0.68 -0.17

6.5 0.86 -0.07

1 1J.J U.44 A -J C—U.J J

8.8 1.2 0.07

5.6 0.74 -0.13

3.6 0.47 -0.32
4.0 0.54 -0.27
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THE NATIONAL BUREAU OF STANDARDS

Functions and Activities

The functions of the National Bureau of Standards are set forth in the Act of Congress,

March 3, 1901, as amended by Congress in Public Law 619, 1950. These include the develop-

ment and maintenance of the national standards of measurement and the provision of means
and methods for making measurements consistent with these standards; the determination of

physical constants and properties of materials; the development of methods and instruments for

testing materials, devices, and structures; advisory services to government agencies on scientific

and technical problems; invention and development of devices to serve special needs of the

Government; and the development of standard practices, codes, and specifications. The work
includes basic and applied research, development, engineering, instrumentation, testing, evalu-

ation, calibration services, and various consultation and information services. Research projects

are also performed for other government agencies when the work relates to and supplements the

basic program of the Bureau or when the Bureau's unique competence is required. The scope of

activities is suggested by the listing of divisions and sections on the next page.

Publications

The results of the Bureau's research are published either in the Bureau's own series of publi-

cations or in the journals of professional and scientific societies. The Bureau itself publishes three

periodicals available from the Government Printing Office : The Journal of Research, published

in four separate sections, presents complete scientific and technical papers; the Technical News
Bulletin presents summary and preliminary reports on work in progress; and Basic Radio Propa-

gation Predictions provides data for determining the best frequencies to use for radio communi-
cations throughout the world. There are also five series of non-periodical publications : Mono-
graphs, Applied Mathematics Series, Handbooks, Miscellaneous Publications, and Technical

Notes.

A complete listing of the Bureau's publications can be found in National Bureau of Standards

Circular 460, Publications of the National Bureau of Standards, 1901 to June 1947 ($1.25), and

the Supplement to National Bureau of Standards Circular 460, July 1947 to June 1957 ($1.50),

and Miscellaneous Publications 240, July 1957 to June 1960 (Includes Titles of Papers Pub-

lished in Outside Journals 1950 to 1959) ($2.25); available from the Superintendent of Docu-

ments, Government Printing Office, Washington 25, D. C.
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THE NATIONAL BUREAU OF STANDARDS

The scope of activities of the National Bureau of Standards at its major laboratories in Washington, D. C,
and Boulder, Colorado, is suggested in the following listing of the divisions and sections engaged in technical
work. In general, each section carries out specialized research, development, and engineering in the field in-
dicated by its title. A brief description of the activities, and of the resultant publications, appears on the
preceding page.

WASHINGTON, D. C.

Electricity. Resistance and Reactance. Electrochemistry. Electrical Instruments. Magnetic Measurements.
Dielectrics. High Voltage.

Metrology. Photometry and Colorimetry. Refractometry. Photographic Research. Length. Engineering
Metrology. Mass and Scale. Volumetry and Densimetry.

Heat. Temperature Physics. Heat Measurements. Cryogenic Physics. Equation of State. Statistical Physics.

Radiation Physics. X-ray. Radioactivity. Radiation Theory. High Energy Radiation. Radiological Equipment.
Nucleonic Instrumentation. Neutron Physics.

Analytical and Inorganic Chemistry. Pure Substances. Spectrochemistry. Solution Chemistry. Standard Ref-
erence Materials. Applied Analytical Research. Crystal Chemistry.

Mechanics. Sound. Pressure and Vacuum. Fluid Mechanics. Engineering Mechanics. Rheology. Combustion
Controls.

Polymers. Macromolecules: Synthesis and Structure. Polymer Chemistry. Polymer Physics. Polymer Charac-
terization. Polymer Evaluation and Testing. Applied Polymer Standards and Research. Dental Research.

Metallurgy. Engineering Metallurgy. Microscopy and Diffraction. Metal Reactions. Metal Physics. Electroly-
sis and Metal Deposition.

Inorganic Solids. Engineering Ceramics. Glass. Solid State Chemistry. Crystal Growth. Physical Properties.
Crystallography.

Building Research. Structural Engineering. Fire Research. Mechanical Systems. Organic Building Materials.

Codes and Safety Standards. Heat Transfer. Inorganic Building Materials. Metallic Building Materials.

Applied Mathematics. Numerical Analysis. Computation. Statistical Engineering. Mathematical Physics.

Operations Research.

Data Processing Systems. Components and Techniques. Computer Technology. Measurements Automation.
Engineering Applications. Systems Analysis.

Atomic Physics. Spectroscopy. Infrared Spectroscopy. Solid State Physics. Electron Physics. Atomic Physics.

Instrumentation. Engineering Electronics. Electron Devices. Electronic Instrumentation. Mechanical Instru-

ments. Basic Instrumentation.
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This is the first production-line book in which the tables

were composed by a photocomposition machine con-

trolled by the output of a digital computer. Printing

instructions, column headings, and the decimal tabular

material were programmed for the computer. The out-

put magnetic tape then became the input to the photo-

composition machine which produced auto-positive film.

These, in turn, were used to produce direct offset

printing plates.






