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Tables of Spectral-Line Intensities

William F. Meggers, Charles H. Corliss, and Bourdon F. Scribner

The relative intensities, or radiant powers, of 39,000 spectral lines with wavelengths be-

tween 2000 and 9000 Angstroms have been determined on a uniform energy scale for seventy

chemical elements. This was done by mixing 0.1 atomic percent of each element in powdered

copper, pressing the powder-mixture to form solid electrodes which were burned in a 10 ampere,

220 volt direct-current arc, and photographing the spectra with a stigmatic concave grating

while a step sector was rotating in front of the slit. The sectored spectrograms facilitated the

estimation of intensities of all element lines relative to copper lines which were then calibrated

on an energy scale provided by standardized lamps, and all estimated line intensities were
finally adjusted to fit this calibration. Comparisons with other intensity measurements in indi-

vidual spectra indicate that the National Bureau of Standards spectral-line intensities may
have average errors of 20 percent, but first of all they provide uniform quantitative values

for the seventy chemical elements commonly determined by spectrochemists. These data are

presented by element in part I, and all 39,000 observed lines are given in order of wavelength

in part II.

1. Introduction

Spectrochemistry was born a century ago when
Kirchhoff and Bunsen [1] ^ definitely demonstrated
that chemical elements were uniquely identified by
spectral radiations, or lines as seen in a spectroscope

provided with a slit. This led immediately to the iden-

tification of many chemical elements in the sun and
to the discovery of several new elements, but no quan-
titative chemical analyses were made until much later.

In 1874, Lockyer [2] stated that "while the qualita-

tive spectrum analysis depends upon the positions of

the lines, the quantitative analysis depends not upon
their position but upon their length, brightness, thick-

ness, and number as compared with the number visible

in the spectrum of a pure vapor". Thus, position (or

wavelength) and brightness (or intensity) are recog-

nized as being the two most important properties of

spectral lines; wavelengths identify chemical elements
and intensities indicate the concentrations of identified

elements in mixtures or chemical compounds.
During the past century there has been spectacular

improvement in the accuracy of spectral wavelength
determinations; the early ones were limited to 3 or 4

figures, the later use of diffraction gratings and wave-
length standards permitted the specification of 5 or 6

figures. Since 1900 the application of interferometers

and better gratings has refined many wavelengths to 7

figures, and recently some 8-figure values of wavelength
standards have been provided. Unfortunately during
this past century very little progress has been made in

assigning uniform quantitative intensity values to

spectral radiations. The great bulk of spectral observa-

tions have been made photographically because photo-

graphic emulsions provide detailed, permanent records

^ Figures in brackets indicate the literature references on page XII.

of spectra not only in the visible but also in the in-

visible ultraviolet and infrared regions. But even if

the light source is reproducible and standardized it is

not easy to evaluate the spectral efficiencies of spectro-

graphs and photographic emulsions so the usual pro-

cedure has been to make subjective visual estimates of

relative intensities of spectral lines on an arbitrary

scale based on the relative blackness and/or width of

spectral-line images appearing on a developed photo-

graphic plate. Consequently, in thousands of individual

papers and in numerous comprehensive compilations of

spectral data we find only qualitative data on inten-

sities which may have some meaning for adjacent lines

in a given spectrum but none at all when comparing
widely spaced lines, or lines of different spectra of the

same element or of different chemical elements.

In the beginning, most intensity data were reported

on an arbitrary scale of 10 steps, weak lines being

assigned an intensity of 1, and the strongest line in-

tensity 10. Even as late as 1945 extensive new spectral

tables prepared by Gatterer and Junkes [3] displayed

estimated intensities on this limited 1 to 10 scale. Since

1910 some spectroscopists have arbitrarily expanded
this arbitrarily compressed scale. For example, in the

very extensive spectral tables published by Exner and
Haschek [4] the estimated intensities range from 1

to 1000. In wavelength tables compiled by Twyman
and Smith [5] the maximum intensity is 20, in the

compilation of Kayser and Ritschl [6] estimated inten-

sities rise to 4000, and in the well-known M.I.T. Wave-
length Tables [7] they soar to 9000. The most recent

compilation of Tables of Spectrum Lines by Zaidel,

Prokof'ev, and Raiskii [8] quotes data from the M.I.T.

Tables and more modern sources but adds nothing

new on spectral line intensities.
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In or about the year 1925, microdensitometers were
developed for the purpose of quantitative measurement
of relative intensities among related lines in multiplets

to test the sum rules derived from the quantum theory

of spectral structure, but no general applications v^^ere

made. Since then thousands of spectrochemists have
applied microdensitometers to quantitative chemical

analyses by calibrating intensity ratios of analysis- and
internal-standard lines, but such measurements have
contributed nothing to the basic data on spectral line

intensities, tdkewise, with few exceptions, the mod-
ern substitution of electronic photodetectors for photo-

graphic emulsions has added nothing to our knowledge
of true line intensities over long ranges of different

spectra of many chemical elements.

How may one hope to obtain, with a reasonable

amount of labor, quantitative intensity data on the

same scale for thousands of spectral lines representing

practically all of the metallic elements? A hint was
given in 1874 by Lockyer [2] who observed that "the

lines of any constituent of a mechanical mixture dis-

appeared from the spectrum as its percentage was
reduced." Acting on this suggestion. Hartley [9], in

1884, began to study the spark spectra of metals in

solutions with concentrations of 1 percent, 0.1 percent,

0.01 percent, and 0.001 percent, and proposed a method
of quantitative spectrochemical analysis based on the

lines that could be detected at each dilution. Similar

studies were later made by Pollok and Leonard [10],

by de Gramont [11], and by Lowe [12], all showing
that with progressive dilution of an element its spec-

tral lines weakened and vanished until only the most
sensitive line remained to reveal its presence. In all

these works the principle of quantitative spectrochem-
istry appeared to rest on the number of lines detectable

rather than on their individual intensities. Casual ob-

servation must have shown lines of equal strength in

spectra of solutions differing 1000 fold in concentration

but no one mentioned it. It is difficult to understand
why these early studies of residual spectra in quan-
titatively prepared mixtures or solutions did not sug-

gest a method for obtaining physical intensities, but

it is a fact that before our work had begun no one had
attempted to express spectral line intensities as directly

proportional to the number of radiating atoms or con-

centration of the element. The present monograph
reports such an attempt [13].

Our method of deriving line intensities from arc

spectra of elements diluted in copper was recently

adopted by Allen [14, 15] to obtain oscillator strengths

of some radiations from 3200 to 5400 A representing

nine elements.

At various times since 1932 we have photographed
the arc spectra of 70 chemical elements diluted in

silver or in copper, and determined the line intensities

of the diluted elements relative to selected lines of the

matrix. An energy calibration of the latter finally led

to physical intensities of 39,000 spectral lines repre-

senting 70 elements, all on the same energy scale.

These experiments and results are based on the follow-

ing propositions, regarded as fundamental for the

quantitative description of residual spectra of diluted

elements excited in ordinary d-c arcs.

1. The limiting detectability of any line is defined

as the atomic concentration that ensures positive de-

tection of the line. This limit is determined mainly by
unavoidable background on a fully exposed spectro-

gram. The spectrum of an arc burning in air consists

of discrete lines due to atoms, and of more or less

extensive band systems from transient compounds
(usually monoxides), all superposed on a continuous

background arising from thermal radiation of incan-

descent oxides, from transitions in the continuum, and
possibly from scattered light. This background sets a

limit to the exposure for faint lines that may be given

by any actual spectrograph. If this were not true, the

exposure could be increased indefinitely to compensate

for unlimited reduction in concentration, and detect-

ability would always be infinite. Faint lines are not

recorded by underexposure, and they cannot be recog-

nized on a very dense background produced by over-

exposure. In order to guarantee positive recognition

and unambiguous chemical identification a spectral

line should be sufficiently well defined to permit ac-

curate wavelength measurement. Experience shows

that the minimum photographic density that meets

this requirement is of the order of 0.05 above that of

the background.

2. The limiting detectability of any element in an

arc depends on the matrix in which the element finds

itself. There is no doubt that in the conventional arc

relative volatilities of the chemical elements as well as

relative ionization potentials affect the relative

strengths of their mixed spectra. In general, the ele-

ments with high-vapor pressure and/or low-ionization

potential will be favored in spectral excitation, but

elements with either high or low volatility may be un-

derestimated if not uniformly present during the ex-

posure, and easily ionized elements may appear less

sensitive because of more complete ionization. In this

connection it must be noted that large differences in

apparent detectability are possible if concentrations

are expressed in relative weights instead of numbers

of atoms. Thus, 0.01 atomic percent of boron in

uranium is equal to < 0.0005 weight percent since

the uranium atom is 22 times heavier than the boron

atom.

3. The primary substance (matrix) has no impor-

tant effect on the relative intensities of lines due to a

secondary substance. It is conceded that the relative

intensities of analogous spectra of different elements,

and of successive spectra of the same element, may
vary with the composition of the samples and/or with

the type, or portion, of light source from which radia-
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tion is taken, but there is no evidence that the relative

intensities of lines in any particular spectrum of a

given element are thereby greatly changed. It may
be expected, therefore, that the relative intensities of

lines observed in one metal arc will remain valid in

any other metal arc, provided the arcs are at approxi-

mately the same temperature. The absolute intensities

and the relative strengths of successive spectra may
be altered by excitation conditions. For example, sili-

con may be more sensitive in carbon than in calcium,

and it is well known that when easily ionized alkalies

are present in sufficient quantity to influence discharge

conditions they reduce the intensity of other spectra,

especially those characteristic of ionized atoms.

4. The order of lines arranged according to de-

creasing detectability in progressive dilution is the

same as the order of decreasing intensity in the spec-

trum of the pure element. In other words, emission

line intensities in residual arc spectra (barring self-

absorption) are proportional to the number of radiat-

ing atoms, and relative intensities may therefore be

derived from concentrations at v/hich different lines

show the same intensity or limiting detectability.

Arc spectra usually exhibit a variety of lines, sharp

or narrow ones, diffuse or wide ones (including band
heads), strong ones accompanied by photographic

spreading of developed images, others wide on account

of hyperfine structure, and some partially reversed.

All of these types, except the last, appear in residual

arc spectra at low concentrations, and it may be ques-

tioned if it is possible to place them on a uniform in-

tensity scale. It may be assumed that if total blacken-

ing integrated over the width of the line when recorded

at a moderate level of density be considered in esti-

mating relative intensities these will be on a uniform

scale within the limits of precision in making such

estimates on lines of different types.

5. The order of spectral lines arranged according

to decreasing intensity is the same when the intensities

are decreased by rotating stepped sectors as when the

intensity reduction is produced by successive dilution

of the element in a matrix. This was recognized by

Lowe [12] who published an atlas of spark spectra of

44 elements diluted from 1 percent to 0.001 percent and

later obtained practically the same results by observing

spectra with stepped exposure times [16]. In our

experiments the labor of preparing samples of 70 ele-

ments in four or more dilutions was greatly reduced

by adopting only one dilution (0.1 atomic percent) and

then producing further reductions of spectral-line in-

tensities by means of rotating step sectors.

6. Limiting detectability (as defined in 1.) may be

adopted as a physical scale of intensities. Such inten-

sities may be fixed as follows : In a fully exposed spec-

trogram of copper containing 0.1 atomic percent of

another element any faint but unmistakable line at a

given wavelength is assigned unit intensity. Any simi-

lar line appearing with unit intensity in a spectrogram

when the energy, or concentration, is reduced to Vo is

said to be 5 times as strong. Thus, all lines can be

assigned relative intensities proportional to their

limiting detectabilities by determining either the

energy reduction or the concentration reduction at

which the stronger lines finally show unit intensity.

The atomic percent concentration at which any line

will show unit intensity then results from dividing 0.1

by its required energy or concentration reduction. For

example, a line of intensity 10 should show plainly at

0.01 atomic percent, while one of intensity 1000 should

be easily seen at 0.0001 atomic percent (one in a

million). Assuming the ratio concentration/intensity

to be constant, the maximum intensity at 100 percent

is easily obtained. Thus, a line of intensity 1000 at

0.1 atomic percent will have an intensity value of 1000

X 100/0.1 = 1,000,000 at 100 percent. This indicates

a much larger range of spectral intensities than men-

tioned heretofore, but it is not unrealistic.

2. Experiments

Whereas all earlier experiments on residual spectra

of diluted elements involved spark excitation of solu-

tions or fused salts, we decided to employ d-c arc

excitation for the following reasons. It has been shown
[17] that the first ionization potentials of some seventy

metallic elements range from 4 to 11 v and the strong-

est spectral lines of most of these elements have wave-
lengths between 2000 and 9000 A, which is the spectral

region covered by the present investigations. Further-

more, it is known [18] that the second ionization po-

tential of these elements ranges from 10 to 75 v and
that the strongest lines of singly ionized atoms gen-

erally have shorter wavelengths than those of neutral

atoms, nearly half of them being shorter than 2000 A
so that they can be detected only in vacuum spectro-

graphs. Because low-voltage arcs have less ionizing

action than high-voltage sparks more atoms will re-

main in the neutral state and, in general, therefore, arc

spectra will exhibit stronger lines and higher sensi-

tivity than spark spectra.

The use of arc spectra in these experiments threat-

ened to introduce errors on account of self-absorption

of radiated energy in the arc aura or envelope which
consists largely of unexcited neutral vapor atoms. In

all spectra of arcs between metal electrodes this is the

cause of conspicuous self-reversal of all lines involving

the atom's ground state. However, this is a function

of vapor density surrounding the arc and if this is

reduced to 0.001, self-reversal is usually negligible (see

fig. 2). This is our reason for making these experi-

ments with individual elements diluted in copper in

the ratio 1 to 1000. When ground-state lines of extra-
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ordinary intensity were suspected of some self-absorp-

tion, intensity ratios were checked or corrected by

examining our earlier spectrograms made with this

element diluted to 0.0002 atomic percent in silver.

2.1. Dilution in Silver

Our preliminary experiments, begun in 1932, can

be described briefly as follows : solutions of known
strength of the elements under investigation were
prepared and proper amounts added to pure silver

oxide, which was then reduced to metal by heating to

make samples containing 8 definite atomic ratios ex-

tending from 0.05 to 0.0002 atomic percent of the ele-

ment added to silver, with a factor of about 2 between

7 successive dilutions. In order to save time and labor,

each series of silver samples incorporated 3 to 6 chemi-

cal elements, in addition to zinc which supplied internal

standards. These samples were burned on pure copper

electrodes of a 220 volt d-c arc with 10 amperes. An
image of the arc was projected onto the slit of a stig-

matic concave grating spectrograph by means of a

fused-quartz lens. Each series of excited samples was
exposed on successive segments of the slit, and was
photographed in four spectral regions ranging from
2000 to 9000 A (see fig. 1). A comparator was em-
ployed to measure wavelengths (relative to silver and

copper lines) for the identification of the added ele-

ments, and relative intensities of all lines belonging to

residual spectra of diluted substances were estimated

and related to concentration. These results were not

satisfactory for the following reasons : The use of

silver as a matrix and of copper for arc electrodes

precluded the possibility of getting any data for these

two elements or for any lines masked by silver and

copper lines. Also the inclusion of 3 or more elements

in each series of samples resulted in the blending of

many lines, especially in complex spectra, so that it

was not possible to assign proper intensities in these

cases. Furthermore, the method of sample prepara-

tion and observing appeared to be unsuited to very

volatile elements, or compounds, because no residual

spectra could be recorded for them even at concentra-

tions of 0.1 atomic percent.

2.2, Dilution in Copper

In 1941 these preliminary experiments were aban-

doned in favor of a modified procedure which led to

satisfactory results. The chief changes in procedure

came with the availability and use of pure metal

powders, and a hydraulic press to form solid electrodes

of mixed powders. Instead of reducing spectral line

intensities to the limit of detectability by successive

dilutions of the element in different samples only one

dilution (0.1 atomic percent) was prepared and line

intensities were reduced by observing through rotating

step sectors. The successful procedure may be out-

lined as follows: An element under investigation was
mixed with pure copper powder in the atomic ratio

of 1 to 1000. These mixtures were pressed into solid

electrodes, and burned in a 220-volt, 10-ampere d-c

arc which was imaged entirely on the collimator of a

stigmatic grating spectrograph by a lens at the slit.

A rotating step sector in front of the slit reduced the

spectral intensities to one-fifth in each of four steps

(see fig. 2). Spectral intensities of the element added

to copper were estimated relative to those of selected

copper lines, and this was done separately for each of

70 elements throughout the range of spectrum from
2000 to 9000 A. The true intensities of the selected

copper lines above 3300 A that served as internal

standards were then measured, by photographic pho-

tometry, relative to the known energy distribution in

the spectrum of an incandescent tungsten-strip fila-

ment at a certain temperature (see fig. 3). Between
2000 and 3300 A a calibrated hydrogen lamp was used

to determine the relative intensities of copper lines.

Finally the apparent intensities of 39,000 spectral lines

of 70 elements, relative to copper, were adjusted to fit

the copper calibrations. These experiments thus pro-

vide empirically determined lists of the principal lines

of all elements actually detectable under average con-

ditions in arc spectra when their concentrations are 0.1

atomic percent, and the individual lines bear intensity

numbers approximately proportional to their detect-

ability or their relative energy. That these intensity

numbers really represent physical intensities was
proved by comparing them with earlier, accurately

measured relative intensities of lines in multiplets and

with published relative /-values or oscillator strengths

of lines in different multiplets extending over a wide

range of spectrum.

In order to provide intensity data for spectral lines

that are partially or wholly obscured by copper lines a

sectored spectrogram of the pure element excited with

self-electrodes, or of a metallic compound or salt ex-

FiGURE 1. Arc spectra of elements (V, Nb, Ta) diluted progressively in silver, and burned on copper electrodes.

Spectral range 3880 to 4320 A.
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Figure 2. Arc spectra of pure manganese (center), and of copper containing 0.1 percent Mn, (above and below), all through

rotating step sector. Spectral range 3960 to 4105 A.
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cited in a carbon arc, was photographed on every plate

so that any lines blended with copper could be inter-

polated with proper estimates of their relative inten-

sities. Comparison of relative intensities in copper
and in carbon matrices also supplied new information

on successive spectra, I and II, especially of rare-earth

spectra. Similar data for copper itself were obtained

by using pressed electrodes of pure silver powder to

which 0.1 atomic percent of copper was added, plus

the same quantities of gold and zinc to serve as internal

standards.

Further details of experimental materials, apparatus,

and procedure are given in the following paragraphs.

2.3. Arc Electrodes

For this investigation materials of high purity were
acquired, preferably in the form of metal powders,
although some elements, not available in pure pow-
dered metal form, were obtained as oxides. In every
case the proper amount was added to powdered copper
to produce a mixture in which there was one atom of

the added element to each 1000 atoms of copper. These
mixtures were homogenized by mechanical shaking and
then compressed into solid cylindrical pellets in an
hydraulic press at 5000 psi. The pellets were 14 in. in

diameter, 14 in. in length, and weighed about 1.5 gram.
Two of a kind were mounted in massive water-cooled

clamps in an arc stand and a direct current of 10

amperes passed between them from a 220 v line with
ballast resistance. A 3-mm gap was maintained be-

tween the electrodes during the exposures which varied
in duration from 1 sec to 5 min depending on spectro-

graphic efficiency and sensitivity of photographic plates

in different spectral regions.

The arc was imaged on the collimator of a concave-
grating spectrograph by means of a quartz lens im-
mediately in front of the slit to obtain uniform illumi-

nation along its length and collect light from all parts
of the arc. Rotating step sectors were operated im-
mediately in front of the collecting lens, one with 5 to

1 ratio was used for all line-intensity spectrograms,
but a 2 to 1 step was used for the energy calibration of

copper lines.

2.4. Spectrograph

The dispersing apparatus was a 6-in. grating with
15,000 lines per inch, and 22 ft radius of curvature
in a Wadsworth-type mounting to give stigmatic
Images on photographic plates. All observations were
made in the first-order spectrum in which the recipro-

cal dispersion was 5A/mm, and the practical resolving
power about 50,000 with a slit width of 30

2.5. Photographic Plates

In order to determine, relative to copper, the inten- ;

sities of all lines of 70 chemical elements diluted 1000
fold it was necessary to make many hundreds of spec- 1
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trograms, and to employ 4 varieties of photographic

plates to cover the wavelength range 2000 to 9000 A.

The spectral range 2000 to 3000 A was recorded on

Eastman 103-0 Ultraviolet Sensitive plates, 2600 to

4900 A on Eastman 33 plates, 4600 to 6900 A on East-

man II-F plates, and 6600 to 9000 A on Eastman I-N
plates. Each plate was developed for 4 min in a rocking

tray containing D-19 developer at 70 °F.

The exposure times in each spectral range were
chosen by trial to obtain a suitable continuous back-

ground in the first step of the rotating step sector.

Because of variations in spectral sensitivity of photo-

graphic materials and in spectrographic efficiency two
exposures of the contaminated-copper arcs were usually

made on each plate, with exposure durations in the

ratio 2 to 1, and the sectored comparison spectrum of

the contaminant was placed between them. Measure-

ments were usually confined to the exposures which

showed the optimum background in the first step of

the rotating sector.

2.6. Energy Calibration of Copper Lines

In order to determine the factors necessary to con-

vert the estimates of apparent intensities of the lines of

70 elements relative to copper into true relative inten-

sities, it was necessary to determine the true relative

intensities of selected reference lines in the spectrum

of copper. The energy calibration of copper lines was
performed as follows:

A G.E. tungsten ribbon filament lamp (type F339-
85, 30 amp, 6v) equipped with a fused quartz window
served as the reference standard of spectral energy

distribution in the wavelength range 3300 to 9000 A.

The brightness temperature of the filament at 6500 A
was measured at two values of filament current by
Henry Shenker in the National Bureau of Standards

Pyrometry Laboratory. The true temperature T of the

filament was determined from the brightness tem-

perature by means of the following equation obtained

from Wien's law

where = 1.438 cm-deg and A is the product of the

emissivity of tungsten (0.427) and the transmittance

of the quartz window (0.916) at 6500 A.

Table 1. Temperatm-e of tungsten lamp

Brightness True
Current temperature temperature

amp °K °K
38.00 2492 2787

40.00 2567 2881

The energy distribution from blackbodies operated

at these temperatures was taken from tables prepared

by Stair and Smith [19] in the 2300 to 3500 A range,

by Skogland [20] in the 3200 to 7600 A range and by



Lowan and Blanch [21] in the 7200 to 10000 A range.

The data from these tables were adjusted to a common
basis and multiplied by the emissivity of tungsten and

the transmittance of fused quartz at intervals in-

creasing from 50 A in the ultraviolet to 200 A in the

infrared. The emissivity of tungsten was taken from

a weighted mean curve of published values to which

reference is made by Stair and Smith [19]. The trans-

mittance of fused quartz was calculated from data on

its index of refraction published by Sosman [22] . The

final product, representing the relative energy distri-

bution of the radiation emerging from the quartz win-

dow of the lamp, was plotted on a convenient scale to

permit interpolation to any wavelength in the range

2300 to 10000 A.

Spectrograms of the pure copper arc and of the

tungsten lamp were made under conditions identical

with those described above except that for these a 2

to 1 step sector with 8 steps was used for closer cali-

bration (fig. 3). Microphotometer measurements of

transmittance were made in each step of the standard-

lamp spectrum at intervals of 50 A and a family of

calibration curves of transmittance versus log exposure

(hereafter referred to as log J) was drawn up for each

plate. The exposure of the standard-lamp J,, was read

from the calibration curve for each wavelength at a

transmittance of 40 percent (where the curve is linear)

and then divided by the calculated intensity at that

wavelength. /., is the calculated intensity emitted by
the standard-lamp. A standardization curve of log Js/h
versus A was plotted for each plate. Calibration curves

of transmittance versus log / were then drawn from
measurements on each of the selected copper lines and

the log exposure (log /, „) of each copper line at a trans-

mittance of 40 percent was read from each curve. Log

JJIs was then subtracted from the average of numerous
values of log /, „ to give log /(•„ which is the log of the

true relative intensity of the copper line. The values of

log 7c„ from plates in adjacent wavelength regions were

adjusted to a common basis by means of lines common
to both plates. The plot of log JJh versus A is the

relative response function of the plate-spectrograph

combination and as such was itself useful in the in-

frared where the copper spectrum lacks lines suitable

for use as an intensity reference.

From 2 to 24 determinations were made on each of

202 lines of Cu I between 2800 and 8100 A with an

average of about 9 determinations per line. The values

of /(.„ obtained by this procedure below 3300 A were

systematically low because of the rapid decline in in-

tensity from the standard lamp in the direction of

short wavelengths. The intensity from the lamp at

5500 A is about 40 times the intensity at 3300 A and

about 300 times the intensity at 2800 A. This fact in-

troduces possible errors from scattered light of the

intense visible radiation which tends to raise J., and

consequently depress 7r».

The spectrum of copper is composed of sharp lines

and diffuse lines. Since the microphotometer measure-

ments were made at the peaks of the lines rather than

integrated over their widths, the measured intensities

of the two groups of lines are on different relative

scales, the scale of the diffuse lines being smaller than

that of the sharp lines. The reference lines selected for

calibration of the estimates of apparent intensity are

all sharp lines.

The random error of the photometric procedure, in-

cluding microphotometer error and irregularities of

response of the "N" plates was determined from 92

measurements of apparent relative intensities in spec-

tra of the standard lamp on two plates. The standard

deviation of individual measurements from the mean
was found to be about 1.5 percent. It is probable, there-

fore, that the uncertainties in these intensity measure-

ments of the copper lines lie entirely in the systematic

errors discussed above and in the random fluctuations

of the arc under study.

Since the ribbon filament lamp was too faint in the

region from 2000 to 3300 A to serve as a standard,

recourse was taken to a Hanovia hydrogen arc lamp.

Output from this lamp was compared by R. Stair in

the Radiometry Section of the Bureau with a standard

tungsten-in-quartz lamp and a standard mercury arc

in the region from 2500 to 3800 A; this provided an

independent overlapping calibration which carried us

down to 2500 A.

The intensity numbers below 2500 A become less

accurate as the short wavelength limit is approached.

Lacking any reliable energy calibration for shorter

waves, the intensity estimates from 2500 to 2000 A
were necessarily adjusted by judicious extrapolation,

guided by the declining densities of background in the

spectrograms, caused by the increasing absorption in

the apparatus and in the air at shorter wavelengths.

3. Results

Because these relative intensities of 39,000 lines of

70 elements are based on empirical detectability they
will be generally applicable to spectrochemical analysis

provided that proper corrections are made on account
of different excitation in different matrices. Chemical
elements differ in volatility, electron emission, spectral

excitation, and spectral background, and consequently

their spectral detectability in different mixtures or mat-
rices depends on certain controlling factors. One of the

important factors is the atomic ionization potential

which ranges from 3.9 v for Cs to 11.3 v for C, and for

the investigated 70 elements has an average value of 7.3
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V. By mixing these 70 elements with copper, which has
an ionization potential of 7.7 v, we obtained excitation

conditions very near the average for all. To convert

our intensity numbers from copper to any other matrix
would require the empirical determination of the

proper conversion factor for each element.

It should be pointed out that sensitivity of detection
in spectrochemical analysis is commonly given in per-
cent by weight. In order to find the weight percent
from the atomic percent given in the tables the follow-
ing simple relation applies,

where C^, is the concentration in percent by weight, Ca
is the atomic percent (0.1 in this case), Ac, is the atomic
weight of copper, and A,,, is the atomic weight of the
element X.

Although our original intention was to determine
the relative strengths of many spectral lines from
different chemical elements for purposes of quantita-

tive spectrochemical analysis we believe that the re-

sults may also interest theoretical spectroscopists and
astrophysicists. For instance, if our intensity numbers,
based on concentration detectability and relative en-

ergy calibration, actually express relative energies
then all may be converted to oscillator strengths, or to

relative (//-values, or even to absolute /-values, if the

proper conversion factors can be found.

Because of the low concentration of each element in

the copper arc from which the spectra were observed,
the lines were extraordinarily free from self absorp-
tion. This fact suggests that these emission intensities

could be converted into relative ^'/-values, provided
that a valid excitation temperature can be assigned to

the copper arc.

The temperature of the copper arc can be determined
by comparing the observed relative intensities of the
lines of an element with the relative ^^/-values of those
lines [23] , provided that the arc can be shown to be in

local thermodynamic equilibrium for the energy states

under consideration. A preliminary investigation of

this sort has been carried out by using relative gf-
values determined by R. B. King and his coworkers for
Til [24], Tin [25], Vl [26], Cr I [27], Fe I [28],

[29] and Ni i [30] in the region above 3000 A. Figure
4 is a typical example of the correlation of intensities

and ^'/-values indicating the temperature of the copper
arc. The comparison shows that our copper arc is suf-

ficiently in equilibrium to yield a temperature which
may be useful in calculating approximate (//-values of
some utility from our intensity numbers. A prelimi-
nary value of 5000 °K ±300 °K has been obtained
as the average temperature of the 10 amp, 220 v, copper
arc.

Because our intensity data represent single (some-
times two) personal subjective estimates of photo-
graphic densities in sectored spectrograms there is

no possibility of deriving statistically any probable

errors or standard deviations for individual values.

However, an estimate of the accuracy or reliability of

our data may be obtained by comparing them with

quantitative results published by other investigators.

For example, figure 4 shows the ratios of our intensities

to the relative /-values (or intensities) reported by
King and King [24] who measured the total absorp-

tions of Ti I lines in furnace absorption spectra
;
they

stated [28] that "The average deviations of the in-

dividual intensity measures from the mean values vary

from 4 to 15 percent for different lines" measured be-

tween 4 and 16 times on different plates. Each little

circle plotted in figure 4 represents a Ti I multiplet of

1 to 12 lines. The average of 59 deviations from the

mean of all is 25 percent.

A second indication of the reliability of our inten-

sities is obtained by comparing our values with the

relative intensities of lines in multiplets of five ele-

ments (Cr, Fe, Mn, Ti, V) measured with photographic

densitometry by Frerichs [31] to test the sum rules.

Such a comparison in 21 different multiplets indicates

deviations ranging from 5 to 22 percent, with an

overall average of 14 percent.

A third estimate of the errors in our data results

from their comparison with photoelectric intensity

measurements in the iron arc by Crosswhite [32] , who
claims an accuracy of the order of 1 percent. The
average difference between intensities of 330 iron lines

(3175 to 5658 A) common to these two sets of ob-

servations is ±27 percent, but some of this difference

may be due to temperature if this is not the same in

both arcs.

Other comparisons could be made but the above three

are different and typical
;
they suggest that the average

8.5 I I I 1 I 1

2.0 2.5 3.0 3.5 4.0 4.5 5.0

UPPER EXCITATION POTENTIAL , v

Figure 4. Plot of log intensity over gf versus upper excitation

potential of Ti I lines. The temperature of the arc is derived from the

slope of the line which best fits the points.
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error of our spectral-line intensities within a spec-

trum of each element is probably between 15 and 25

percent. The uniformity of the intensity scale be-

tween the spectra of the various elements is more diffi-

cult to assess. Considerable care was taken to obtain

spectrograms under comparable conditions for all of

the elements ;
however, differences in volatilities of the

elements or their oxides, and differences in ease of

excitation may possibly result in shifts of intensity

scales between elements. An inspection of the intensi-

ties of the strongest lines of the elements indicates

that the values are generally in the same order as

sensitivity of detection of the elements where these

are known. Although no high precision was expected

in our mass-production of intensities it is emphasized

that reasonably uniform, quantitative values are now
available for 39,000 lines emitted by 70 chemical

elements.

The tables of spectral-line intensities resulting from

this investigation are presented in two parts. In part I

the data are arranged by element in alphabetical order

of chemical name. The heading of each table by ele-

ment states the atomic symbol, atomic number, atomic

weight, ratio of atomic weight to that of copper, the

electron configuration and term symbol of the normal

state of each spectrum and the corresponding ioniza-

tion potential expressed in kaysers (cm-^). Following

the heading is a selected list of references. Under
Wavelengths are listed all of the sources from which the

wavelengths used in the table were compiled. Under
Classification or Spectrum Assignments are listed the

sources from which the assignment of spectrum and

energy levels were obtained. A few spectra showed
bands of metallic oxides. References to data about

these bands are given under Molecular Spectra. In ad-

dition a few selected references to published experi-

mental intensity measurements are given under

Intensities.

Following the references there is abstracted from
the main table a list of the strong lines arranged in

order of decreasing intensity and giving, in addition

to the data found in the main table, the electron con-

figurations and spectral term designations of the energy

levels that produce each line. These lists of the strong

lines generally contain 2 percent or more of the lines

in the main table.

Electron configurations and spectral term designa-

tions of quantum numbers are of unusual interest in

the production of the strongest spectral lines, or raies

ultimes. According to well-known rules governing the

relative intensities of lines in multiplets, the strongest

line arises from transitions between levels having the

largest J and L values when a/=AL = 1. A rule

relating to raies ultimes was expressed [33] a quarter

of a century ago as follows : "A raie ultime in any spec-

trum originates with a simple interchange of a single

electron between s and p states, usually preferring con-

figurations in which only one electron occurs in such

states". The above simple rules for the strongest lines

appear to be valid for all spectra.

Then comes the main table, listing in order of wave-

length, for every line of an element which appears on

our plates, the intensity, character, wavelength, spec-

trum, and energy levels. The calibrated intensity num-

bers in the first column represent the relative radiant

power emitted by our arc at each wavelength. Lines

which differ in profile from a normal sharp symmetri-

cal shape are described in the second column, with the

notation suggested in the Transactions of the Joint

Commission for Spectroscopy [34] as follows:

b — band head,

c — complex,

d — unresolved double line,

h — hazy,

I — shaded longward,

s — shaded shortward,

w — wide.

The wavelengths in column 3 are taken from the places

noted in the list of references and are given to the

nearest 0.01 A. They are all normal air wavelengths,

even those below 2000 A. Column 4 gives the spectrum,

I, II, or III (respectively from neutral, singly ionized

and doubly ionized atoms) in which the line occurs

and column 5 the numerical values, rounded off to the

nearest wavenumber, of the levels between which the

transition occurs. These data are taken from the Clas-

sification reference.

The wavelength of a doubly classified line appears

before the first pair of energy levels and the second

pair follows immediately. In these tables all energy

levels are given in vacuum wavenumber units, cm-^ for

which the name kayser (K) has been proposed [35].

For all spectral lines explained as transitions between

energy levels this serves as a mutual check since the

wavelengths in normal air, when converted to vacuum

wavenumbers by a conversion table [36], will coincide

within one unit with the difference between the two

energy levels. Furthermore these numbers serve as

an index to the term designation in "Atomic Energy

Levels" [37] where electron configurations, quantum

numbers, and magnetic splitting factors are given.

A comparison of the excitation energies of any two

classified lines may be made by directly comparing

their larger energy levels in kaysers, and adding the

ionization potentials in the case of lines from II or III

spectra. This direct and simple procedure avoids the

labor of converting all energy levels from kaysers to

electron volts by means of the relation one ev = 8066 K.

In part II the intensity data are arranged in two

tables in order of increasing wavelengths. In table 1

the strong lines of each element which were ab-

stracted from the main tables in part I are here ar-
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ranged in order of wavelength. Following this is table

2 in which the individual main tables of part I have
been consolidated into a single table arranged by wave-
length. This table contains about 39,000 lines of 70
elements. The intensities in the table are on a scale of

relative radiant power and the scale is the same from
element to element. Following the intensity numbers
are given the wavelength, the element symbol, and
the spectrum. The intensity of a double line appears
before the first wavelength and the second wavelength
follows immediately.

This investigation has extended over a period of 28
years, and represents a very considerable amount of

intermittent labor contributed mainly by a relatively

small number of individuals. The program was
initiated by Meggers and Scribner, the latter prepared

diluted-element mixtures, electrodes and spectrograms,

while the former identified wavelengths, supplied many
line classifications, and estimated relative intensities

of some fifty thousand lines. In the production of the

mixtures and the copper electrodes and spectrograms

valuable assistance was given by Harriet E. Brown.

Corliss contributed the copper calibration, the conver-

sion of apparent intensities to relative radiant powers,

and prepared the final tables. Mrs. Ruth Peterson care-

fully prepared and checked all the data on IBM cards

so that it could be printed automatically. Valuable

advice and assistance on the IBM machine operations

was given by William Bozman. To all our able and
reliable assistants the authors extend their sincere ap-

preciation and thanks for cheerful and conscientious

cooperation.
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Table 1. Strongest Lines in Order of Wavelength
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Table 1. Strongest Lines in Order of Wavelength
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1 70X / U 2986.00 Cr I 7^0
/ DU ^1 c;fl 1 AD X Do. X D Mo I AODDU "^"^1 9 11D DX ^. X X Lu I

940 2986.47 Cr TX XHU J XDD. HU Nh TTX X 990 ^"^1 9 49J J 1C,^C ErXJ X TIX X

XDU 2992.36 Rp TX 1 1 00X X UU "^1 70 "^c;
D X / U.DD Mo TX QO7U -2-21 R onDDXO.OH TaX Ct IX

180 2997.97 Pt TX 75 3180.20 ThX 11
TTX X 360 3323.09 RhXVll I

DUU 2999.60 Re I 490t^U "^1 R"^ 41D X OD. HX V I 400HUU "^"^94 40DD^H.HU Tb II
"^90 3002.49 Ni I 70 0

/ U U
•21 0-2 QO
D X OD. y 0 V I AODU J J CD, IC Th II

700
/ uu 3009.14 T

J.
110X X u "^1 R4 7ADXoH. / D Rp TX AOODUU %'\'>1 RQJ D C 1 ,Oy YX IIX X

"^00^ uu 3012.00 T
J.

^00DUU "^1 R^ 40DXOD.HU VV TX 1 noX uu %'\'\A "^"^DDDH.DD EllXlf \X IX

240 3012.54 Ta T TX X 110 3185.57 Rp TX 44 3334.61 ThX 11 ITX X

19 0x^u 3012.90 Hf II DD •^1 RR 9"^J loo, c J Th II 9 00
c. uu -2-2'27 40DDD ( .Hy La II

1 QOi oU 3014.76 Cr I
Qc; 07D U 21 Q'X Q7 Mo I 44HH -2-2-27 R7J J J 1 ,0 1 Th II

1 90X^U 3016.94 T T1 X 70
/ U "^901 71D^UX. 11 Pp T TX X 900^ u u DDDO. X 0 Rp IX

AO^DU 3017.57 TX 110 /-.X XU C "^904 9c;D^UH./lD Rp TX 4R0HOU ^^41 RRD DHX. 00 T iX X I IIX , XX

460 3018 04 T 380 3208.83 Mo TX 150 3341.97 Nh IX

1 '^0x^u 3020.53 Hf I 110XXU "^91 9 R1D^X^i.oX Eu I 1 AOXDU •^^49 94 Re I

9 Q 0 3020.64 r c TX 1 0X J5 U 201 c;d^Xd.Do w TX 1 ^0XDU DDHD. / X Nh TX

^oU 3021.56 Cr I c;onDUU "^91 A AQ Y II 1 AOXDU -2-244 7^D DHH. / D Mo I

1 n 3031.11 Yb II 1 90leu 291 Q Q'2 Tb II 1 40XHU ^'^4^; 09DDHD. \JC Zn I

3034.12 Sn I 1 7n Tb II AODDU -2-2/iq 04D DH y, UH Ti II

750 3039.06 Ge I 500 3220.78 Ir I 200 3349.06 Nb I

800 c 3039.36 In I 220 3230.59 Er II 1000 3349.41 Ti II

300 3040.90 Os I 200 3232.06 Os I 550 3350.47 Gd II

280 3050.82 Ni I 140 3233.14 Mo I 70 3351.23 Th II
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Table 1. Strongest Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrunn Character m A Spectrum Character in A Spectrum

Q nn7 uu 3353 73 T T 7nn
/ uu 3434.89 Rh y 440 3506.32 \^ 0

_

L. uu 3358 12 IVIU 55 3435.98 ThX 11
T TX X 480 c 3507.39 T 11 T T

X X

200 3358.42 Nb I 650 -2 /] O / -7/1

3436.74 Ru 600 0 c 0 0 n "7

3509.17 Tb II
44 3358.60 Th II 750 Zr II 48 d OCT! C

/

3511.56 Th II
44 U 3358.62 CXAou T T1 J. ^ou 3439.99 vjrti

T TX X 3511.67 ThX n T T
X X

3359 56 T n iinnHUU 3440.61 r cj 300 3512.64 0
_

AnnD uu 3361.21 T i1 1
T T
1 J.

4AnHDU 3441.50 X III
T TX X 320 3513.64 T T-X X

3361*.26 Ti 550 Co 65 0 ET T /I /I3514.61 u I

550 3362.23 Gd II 340 1 A A C CO3445.58 Dy II 600 3515.05 Ni
JoU 3362.62 1 III

T T
J. J. T-H U 3446.26 MiIN 1 460 C

0 f~ T C CO3515.59 110 T T
X X

AnJ o u 3371.45 T i
J. I 4nnHUU 3447.12 IVIU J 1300 3516.94 Pd _

AnnD uu 3372.15 O t-
T T
1 J.

1 AnnX D uu r\
L- 3451.88 Xvc J 300 3518.35

750 2>312.1b Er II 360 3453.14 Ho II 2000 0 c n n 0 /I3519.24 TI I

480 3372.80 Ti II 1300 3453. 5U Co 320 3519.60 Zr
An^ DU 3376.50 T 11 dAnHO U 1 A CI Z. "7

3453.6

/

X III
T T
X X 140 3523.66 Th> T TX X

nn^ UU 3380.57 MiIN X 7n
/ u 3454.07 Vh T TX X 400 3523.98 ^y T TX X

cnnUU 3380.91 T Q T T
J. X 1 finnX ou u 3456.00 Hnnu T T

X X 750 3524.54 Mi
2800 3382.89 Ag 460 o /I r O /I

"7

345o.4 / Ni 400 0 c 0 / 0 C3526.85 Co I

480 3383.76 Ti II 5500 C 3460.46 Re 750 c 0 0 no Rh
"Pzin^.HU 3384.62 A/In zinnHUU 3460.97 T T

X X 500 0 c 0 0 /I 03529.43 TlX X

HOU 3385.03 T T
X X 4AnHDU 3461.65 MiIN X 460 3529.81

1 7n1 / u 3385 08 £j I
T T
X X c;nn!3UU 3462.04 Rh 2000 3531.70 ^y T TX X

900 3391 98 Zr II 800 Tm II 400 0 c 0 /I n / Dy II
220 3392.00 Er II 320 •2/1/10 on Co 240 3b3b.3U Nb
Qn 3392.03 i 11

T T
X X c OU 3463.98 T T

X X 500 0 c 0 / no3536.03 uy T TX X

1. nnJ uu 3392 99 MiIN 1 ^HU 3464.36 I D
_

150 3537.48 Mh
"^zinJ)HU 3393 59 T T

X X zinnnnU U U c 3464.73 Rp 400 3538.50 ^y T TX X

480 3396 85 Rh 320 o /I / c o r\3465.80 Co I 70 0 c 0 n no3539.09 Ce II
900 c 3398.98 Ho II 95 3469.92 Th II 48 0 c 0 0 c n3539.59 Th II
zinn4 UU 3399.30 rtc zinnH-UU

o /I "7 n / /3470.66 Rh 120 0 C /I A 0 /I3540.24 ThX u T T
X X

9 An^DU 3399 80 £11
T T
X X c^nn

IJ UU 3474.02 On -
440 3545.80 T TX X

7n
/ u 3402 70 1 n T T

X X AnnDUU c 3474.26 110 T T
X X 280 3547.68 Zj X

2600 3404 58 Pd 400 O /I "7 /I "7 O3474.78 Rh 500 3549. Ul Y II

700 3405.12 Co 70 3476.31 Yb II 400 '2 C /I 0 "2 /3549.36 Gd II
1 AnloU 3405.94 jyjiu 7n

/ u
•0/1-70 0/1347o.o4 VH T TX X 400 3550.22 T T

X X

AanHOU 3407 79 T TX y ioni 7 u 3479.39 LxL T T
X X 48 3550.82 •TTU T TX X

9Rnzou 3409 18 U O 9nn<iUU 3481.15 7 yCi 1
T T
X X 280 3551.95 X T TX X

420 341 2 34 Co I 1100 3481.15 Pd 1300 '2 c c '2 no Pd
750 3414.76 Ni 700 3484.84 Ho II 340 0 c c / / n3556.60 Zr II
AnnDUU 3416.46 XT „iio T TI X AC^ 0/100 0-7

3489.37 TTU 600 '2 C C 0 EI C3558.55 <3 n0 C T TX X

•^9 n 341 7 35 rvU nn 3489.40 110 3560.80 Pp T TX X

1 /I nn 3421 24 TJrltfO.
c; nn3 UU 3492.96 MiIN 1 150 3561.66 Wfxll T T

X X

700 3422 47 Gd II 400 0/10/1 ^03494.49 Dy II 340 '2 C jl. 1 "7/1
3561. /

4

Tb II
Ron 3424.62 Xvt; 28n 0/10/1 "7 /3494.76 TTX J. 48 •2 c /I T on3561.80 TT

600 3425.08 Tm II 650 0/10/ 0

1

3496.21 Zr II 460 3566.3 / Ni

220 c 3425.34 Ho II 850 3498.94 Ru 95 3566.60 U
220 c 3428.13 Ho II 650 "J /I QQ 11 Er II 350 •^c^Af! 97 Sm II

500 3428.31 Ru 600 3502.28 Co 440 3568.51 Tb II

280 3433.04 Co 500 3502.52 Rh 170 3568.98 Tb II

70 3434.00 Th II 140 3505.23 Hf II 120 3569.04 Hf II
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Table 1. Strongest Lines in Order of Wavelength

TIntens ity Wave- Element Tintensity w ave- Element Intensity Wave- Element
and length and and iengtn and and length and

in A Spectrum Char acte r in A Spe ctrum Character in A Spectrum

550 3569.38 Co 600 3619.39 Ml T T
X X 160 3697.85 JND T

3569.49 Mn I R t;nDDU •^A9n QADD^l U. v4 Y I AnnHUU •2 7n n 9

A

D /UU.ilD Tm II
3570.10 Fe 1 An '?A91 9"^JVC I. d J Sm II Ac; nDD u 7n n QiD / UU. 7i Rh I

3572.47 Zr T T
J. 1 Rn riou u %U')1, fiAD D£D. OH c T T

X X '^9n 7m AD / Ui.DD i m T TX X

i u u ^.3572.53 Sc T T
X I 1 Rn1 o u 'KUO'K fiAD Oil D. oD ^ I

T
1 finoU '^7m n;9D IVil.DC. TTu T T

i. 1

120 3573.72 Ir J 170 3624.46 iViU T
1 460 3702.85 JL U T T

1 fin 3575.85 Nb I 1 "^n '^A9A A9D D^D. 'Oc. Ta I AnnHUU D / UD, Do V I
zinn 3576.25 Dy II AnDDU D uD U. ^ D Dy II 9An T 70 ^ Q9D / UD, 7^1 Tb II
Qnn 3576.35 Sc T TX 1 1 Rnn1 o UU A"^ n 7

R

D DD U. / D T TX X fit;oD '^7nQ 9QD / U7. ^7 T TX X

9nn 3576.85 Zr T T1 X 9 nn "^A"^! AADDDl. 4D r tj
T
i.

fic;oD D / U7. 7D p 0e T T1 X

95 3577.46 Ce T T
X X 1000 3633.12 V T T

I 1 1500 3710.30 Y T TX X

? Ann 3578.69 Cr 9 fin^ OU A'^A 9Q Sm II inn rilUU U "^711 7 AD / 1 i. / H Tb II
1 9 n 3579.20 Tb II 99nn^^uu A7 A 7nDDDH. / U Pd I 9 An 71 9 7nD / i^. / U Gd II
AnnD UU 3580.27 Nb "^nnDUU '^A'^A Q"^

D DDH. 7D XV LI
T1 "^AnDH U 71 niD / 1 D. U i NIT-iIN U T

X
7nn
/ UU 3580.94 Sc T T

1 J.
AnnHU u jOjd.HO 1 I

T
X Tin1 1 u "^71 A "^7D / 1 D. D /

Po T T1 X

600 3581.20 Fe 48 3638.20 TTU T1 650 3717.92 1 III
T1

1 7nLIU 3581.89 Mo I R^nDDU •2AA9 AfiD DH^. Do Ti I A9 ^71 Q AAD / i 7. HH Th I
AnnHUU 3583.10 Rh 1 9nn '^AA9 7Q Sc li AnnDUU "271 Q QAD / 1 7, 7H Fe I

1 "^n 3584.88 U AnnOUU ^AAR ^1DDnD.Dl T TX X DD -2791 09D / li 1 . 0 ^ ThX 11
T T1 X

^ RnDDI) 3584.96 Gd T T
1 X 1 nnn± U UU "^AAR AlDDHD.Hi T T

1

1

1 7 nn nw?1 1 UU cw '^79A QAD / ^H. 7H Hj LI T TX X

300 3585.08 Dy T TX X 600 3646.19 T T
X X 400 3725.76 T

A"? n 3587.19 Co 9 An ^A^n AnD DDU. HU Tb II 9fin^ o u '^79A 9

A

D / cD. ^ H Nb I

DDU 3589.22 Ru AnnDUU DDDD.DU Ti I finnOUU '^79A Q"^
D / ^ D. 7D Ru I

U 3592.60 Sm T T
J. 1 RnD oU ARA A9D DD t. Dil

T T
1 X 1 n nn± U UU "^798 n'^D / c 0. UD rtu TX

7nn
/ UU 3593.02 Ru 1 An1 DU DDDD. OD e T T

1 X 1 9 n1 /I u •^79fi A7D / ^ 0. H / 0 m T TX X

2100 3593.49 Cr 300 3656.15 T T
X X 650 3730.43 rtLi TX

A^nO J u 3596.18 Ru I 7n n
/ u u A R 7 QQD DD / . 7

7

Rh I 1 Ani DU '^7'^1 9AD / D i. li

D

Sm II
Ann4UU 3596.19 Rh 9nnz u u '^Ac;fi QfiD DD O. oo Tb II 7nn

/ UU 'Xl'^A fi7D / D H. 0 / Fe I

3 UU 3597.15 Rh D D D DD 7. 1 D TTU TX 1 9 n1 ^ u
-27-2 c no
D / DD, 70 0 III T T1 i.

1 7n± / U 3600.44 Tb T TX X finou "^AAn AADDDU. DH e T T
X X "^AnDHU D 1 J 1 ,Lj r c T1

1300 3600.73 Y T T
1 1 600 3661.35 irtu

T
X 220 3739,12 Q m0 111 T TX X

RR nDDU 3601.19 Zr 1 pn1 ou "^AAI ^AD DDI. DD Sm II ^7'^Q 9n Sm II
pnnoUU 3601.92 Y II 9 An^ou •^AAA AnD DDt. D U Gd II 9finou '27-2Q onD / D 7, OU Nb I
1 An1 H u 3604.28 Sm T T

Jl X finoU '^AA7 QfiDDD / , 70 e T T
1 1 Qn7 U ^7A1 1 QD / HI. 1 7 ThX 11 T TX X

1 Ann1 o UU 3605.33 Cr 1 Ani ou '^A7n n7DD / U. U /
TTU T T

1 X
•^9 nD^ u '^7A9 9fi Rii TX

100 3607.41 Ta 180 3670.84 T T
1 X 180 3742.39 T

J.

9 nn^ UU 3608.86 Fe I c;nDU •2 A7 c; c;7DD / D.D / Th II AAnHHU '^7A'^ A7D / HD. H / Gd II
7n
/ u 3609.44 Th II "^finDoU A7 A c;DD / D.DD Tb II A9nH^U nn n7D / HH. U / Tm I

9 on^oU 3609.49 Sm T T
X X 1 A ni^U •2 AQ n AnDDoU.DU TiAniVlD

T
I 9 AnilHU D / HD.DD r c T

X

99 nnUU 3609.55 Pd "^Afin AfiDDoU. Do jyiD T 9 An^DU D / HD, D 7 rvU TX

360 3610.51 Cd 220 3682.24 rli TX 50 3746.41 TTU 1 TX X

1 nnn1 uuu 3611.05 Y II 1 /I n ni4UU AQ"^ AfiD DoD. Ho Pb I
•2 A n /^H7DDU cw '^7Afi 1 7D / HO. 1 / Ho II

ionioU 3613.10 Zr II "^nnDUU -2 AQ7 7/1DDo / , 1 H Gd II 7n
/ u '?7Afi AfiD / HO. DO u II

9 nn^DUU 3613.84 Sc II DDI! AQQ A 9D DOo. H^ Eu II AnnHUU '^7AQ AQD / H7.H7 Fe I

1 on 3614.77 Zr II 1 c,n /->IDU C "^AQI AfiD D7±. Ho Re I AnDDU -271:9 CO
D / DC, DC. Os I

300^ yj yj 3616.58 Er II 800 3692 36 Rh I 46 3752.57 Th II

48 d 3617.02 Th II 700 3692.64 Er II 440 3752.86 Ti I

3617.12 Th II 3200 3694.19 Yb II 100 3755.24 Tb II

240 3617.52 W 400 3694.81 Dy II 400 3151.31 Dy II

200 3618.77 Fe 160 3694.94 Mo I 300 3758.24 Fe I
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Table 1. Strongest Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave - JL_J J. XXX^ -LX U

and length and and length and and len c^th S-Iid.

Character in A Sr ectrum Character in A Spectrum Character in A »Sn f* p 1" Til Tn

280 3759.08 La II 140 3816.17 Pr II 3863.40 Nd II
140 3760.69 Sm II 160 3817.48 W I 260 3863.87 Zr I

500 3761.33 Tm II 3400 cw 3819.67 Eu II 2800 3864.11 Mo I

400 3761.91 Tm II c n n500 3820.43 Fe I 140 3865.92 U II
160 J / DD, X t J. U 130 3820.73 Hf I 200 3867.98 W I

850 3768.39 Gd II 240 3823.51 Mn I 110 3871.04 U I

120 3768.45 W I 320 3825.88 Fe I 340 3871.64 La II
1200 3774.33 Y II 120 3826.20 Sm II 600 3872.13 Dv II

80 3775.50 Nd II 55 3826.51 T Tu T TII 46 3874.04 u
1200 cw 'KH^ 79J 1 1 D, 1 C 1 i 140 3830.29 Tb II 320 w 3874.19 Tb II

190 Tb II 320 3830.53 Er II 180 c 3877.23 Pr II
140 -blll.M Hf I 100 3830.72 Fr II 46 3878.09 U
120 W I 150 3831.46 U II 90 3878.37 Ce II
200 3782.20 Os I 160 3833.75 Mo 1

"7 C
lb 3881.46 U II

140 ^7P!9 fidJ 1 Oc., OH XTU II 120 3835.05 W I 120 3882.45 Ce II

280 3783.05 Gd I 280 3835.96 Zr I 500 3883.13 Tm I

140 3784.25 Nd II 90 3838.54 Ce II 280 3885.29 Sm II

140 3785.46 Hf I 100 3838.98 Nd II 400 3887.35 Tm I

360 3786.06 Ru I 90 3839.62 T Tu T
I 340 c 3888.96 Ho II

280 J / OD. ^ JL ijy II 60 3839.74 Th II 75 3889.93 Nd II

70 3786.63 Ce II 280 3840.75 V I 85 3889.99 Ce II
160 3786.84 Er II 120 3843.50 Sm II 260 3890.32 Zr I

180 3787.06 Nb I 300 3845.47 Co I 160 3890.36 U II
110 3788.12 Sm II 750 3848.02 Tm 11 75 3890.58 Nd II
850 J 1 oo, /

U

I II 100 d 3848.24 Nd II lb 3890.94 Nd II

140 3790.15 Nb I 3848.31 Nd II 1500 c 3891.02 Ho II
550 3790.51 Ru I 90 3848.52 Nd II 180 3891.38 Zr I

440 3790.83 La II 70 3848.60 Ce II 46 3892.68 U II

360 3791.21 Nb I 340 3848.76 mlTb T T
II 340 3892.69 Er I

120 o m II 320 3850.69 Gd II 340 3894.08 Co I

460 La II 120 c 3850.83 Pr II 420 3896.25 Er II
600 3795.76 Tm II 500 3850.97 Gd II 120 3896.98 Sm II

500 3796.37 Gd II 140 d 3851.66 Nd II 500 3898.54 Dv II
1000 c 3796.75 Ho I 3851.74 Nd T T

II 220 3899.20 Tb II
120 •^707 1%J 1 y 1 , 1 J o m II 420 3852.45 Gd II 46 3899.78 U II

280 3798.12 Nb I 100 3852.81 Pr II 120 3900.21 Nd II

3200 3798.25 Mo I 70 3853.16 Ce II 150 3901.35 Tb I

700 3798.90 Ru I 200 c 3854.07 Ho II 75 3901.84 Nd II
420 3799.31 Rh I 100 3854.19 Ce T T

II 1800 3902.96 Mo I

700 rtu I 200 3854.21 Sm II 100 3905.89 Nd II

320 3800.12 Ir I 46 3854.22 U I 850 3906.34 Er II

200 3801.53 Ce II 100 3854.32 Ce II 2400 cw 3907.10 Eu II
280 3802.92 Nb I 180 3854.66 U II 1800 3907.49 Sc I

42 3803.07 Th I 320 3855.84 V I 320 3908.43 Pr II

150 3805.36 Nd II 500 3856.52 Rh I 120 3911.16 Nd II

360 3806.72 Mn 360 3859.58 U II 2100 3911.81 Sc I

85 3808.12 Ce II 420 3859.91 Fe I 130 c 3918.86 Pr II
1000 c 3810.73 Ho 300 c 3861.68 Ho II 160 3919.16 Cr I

140 3812.00 U 600 3862.82 Er I 170 3922.40 Sm II

360 3813.97 Gd II 220 d 3863.33 Nd II 100 3925.46 Pr II
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Table 1. Strongest Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spe ctrum Character in A Spectrum

300 3925.92 Ru I 220 /I A T An
4012.25 Nd II 50 4086.52 Th II

130 3928.28 Sm II 190 4012.39 Ce II 550 4086.72 La II
220 3929.22 TLia T T 300 4019.13 1 n

T T
11 280 4087.65 Er

42 Th II 1800 4020.40 Sc I 160 4090.14 U II
2800 cw^ 3930.48 Eu II 240 4020.52 Er I 750 4094.19 Tm I

4200 3933.67 Ca II 1800 /I A A O / A4023.69 Sc I
n A
50 4094.75 Th II

260 3937.02 Er I 2000 4030.76 Mn I 240 4098.61 Gd II
170 3938.65 T T

1 1 280 4031.69 T oLa T T
1 1 220 4099.80 \rV

120 Nd II 1000 4032.98 Ga I 260 c 4100.75 Pr II
140 3942.15 Ce II 190 4033.06 Tb II 700 4100.92 Nb I

190 3942.75 Ce II 1400 /I A O O A ~7

4033.07 Mn I
n ~7 A A _1700 c 4101.76 In I

90 3943.82 U I 800 4034.49 Mn I 1000 4102.38 Y I

260 3944.41 T
1 150 4040.76 c e T T

I 1 110 4102.70 W
850 Dy II 180 4040.80 Nd II 320 4103.34 Dy II

380 3948.67 Ti I 300 4040.81 Ho I 1000 4103.84 Ho I

900 3949.10 La II
/ion420 4041.36 Mn I

AAA220 4105.17 V I

120 3951.16 Nd II 75 4042.76 U I 700 4105.84 Tm
220 3952.54 ce T T

I I 300 4042.91 TLa T T
I 1 60 4108.42 1 n T T

1 1

70 Ce II 600 c 4045.44 Ho II 320 4108.62 Ho
380 3956.34 Ti I 300 4045.82 Fe I 80 4109.08 Nd II

440 3958.21 Ti I 1000 4045.99 Dy I 150 /I 1 A A A /4109.46 Nd II
900 3961.53 Al I 120 4050.04 u II 700 4111.78 V I

80 3963.12 Nd II 240 4053.64 ud T
1 340 4115.18 V

160 J>7D:5. D 7 Cr I 900 4053.93 Ho I 60 4116.10 u II
140 c 3964.83 Pr II 200 4054.85 Pr II 75 4116.71 Th II

100 c 3965.26 Pr II 200 4056.54 Pr II 150 c
/I T n A Ad4118.48 Pr II

1100 3968.42 Dy II 3400 4057.83 Pb I 130 4118.55 Sm II

2200 3968.47 Ca T T
II 240 4058.22 Gd I 440 4123.23 TLa T T

1 1

220 •J Q7 "2 n /i Er I 1700 4058.94 Nb I 550 4123.81 Nb
260 3973.60 Er I 280 4061.09 Nd II 70 4123.87 Ce II

200 d 3976.84 Tb II 120 4061.59 Tb I
/I A A480 4127.16 Ho I

2000 cw 3978.96 Eu II 65 4062.55 U II 70 4127.37 Ce II

400 3981.76 T

1

I 300 4062.82 Pr T T
1 1 240 4128.07 TT'V

170 ^ vol. O

7

Tb II 65 4069.20 Th II 900 4128.31 Y
190 c 3982.06 Pr II 220 4069.88 Mo I 2200 cw 4129.70 Eu II

85 3985.80 U II 75
yt A "7 T AT4071.81 Ce II

A /I A240 /I n '2 A n A4132. U2 V I

1900 3987.98 Yb I 180 4072.70 Zr I 190 4133.80 Ce II

440 3988.52 TLa T T 130 4073.48 ce T T11 220 4135.78 VJS

120 Pr II 550 4074.36 W I 180 4136.45 Re I

480 Ti I 110 4075.71 Ce II 240 4137.10 Nb I

85 3990.10 Nd II 110 4075.85 Ce II T /I A140 Ce II

140 3994.83 Pr II 280 4077.35 La II 280 4139.71 Nb
360 3995.75 La II 950 4077.38 Y I 130 c 4141.26 Pr II

650 3998.64 Ti I 4600 4077.71 Sr II 750 4142.85 Y
200 3999.24 Ce II 600 4077.98 Dy II 240 4143.14 Pr II

650 4000.48 Dy II 260 4078.70 Gd I 280 4143.55 Mo
180 4005.57 Tb II 1200 4079.73 Nb I 100 4144.46 Tb II

1100 4007.97 Er I 550 4080.60 Ru I 70 4149.94 Ce II

170 4008.71 Pr II 180 4081.22 Zr I 550 4151.10 Er
950 4008.75 W I 50 4085.04 Th II 100 4151.97 Ce II
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Table 1. Strongest Lines in Order of Wavelength

XliX L^ J. J. O J. tr y Wave- Element Intens ity Element Intensity Element
cLXld length and and 1 PTi otlnA, \^ XX El ^XX and and XCllgtll and

C^.Yl 3_T tP T in A Spectrum Char acte r in A Spectrum Character in Aill -rt. Spectrum

460 41 ^? 58 Nh 120 4247.38 Nd TTX X 1 50 4408.84 PrX^ X T TX X

65 41 '^'^ 97 TI 75 4248.68 TTX X 240 4411.57
1 Rn±oU 4156.08 Nd II 1 7nnX / uu AyciA -111 Cr 441 1 70HH X X. / U Mo I

7 uu 4163.03 Ho
}

440HH U 49A0 8^H U. O D Os 70 441 8 78HH X O. / O Ce II

4DU 41 A"^ A A NhHXU^.OD ilU 1 ^nX _3 U 49AqH D 7. > 7 w 440H H U 4490 47HH U. H / o<?\J o

150 c 41 Ad 1 Q Pr TTX X 1300 4274.80 Pr\^ X POO^1 u u 4424.34 O 111 T TX X

420 41 A4 66 NhH±uH.UU ilU 150 4280.79 O 111 TTX X POOt. U u 4429.90 T.a T TX X

7 u 4165.61 Ce II RnD U 4989 04H Oil . U H Th II 110 HH.?.?, OO Sm II

4167.99 Dy
J

oDU 49RQ 79 Cr 120 44*^4 "^9 Sm II
41 Afi 1 ^ Nh 1 4nXHU /19QQ q/iH <l 07. 7H T TX X QOO7UU /1/1-2C CA IL LI T TX X

100 41 71 tiQ TT T TX X 450 4294.61 Ww 80OU 4451.57 NH T TX X

2000 41 79 nA ridH X / ^ . U D VJct 140 4296.67 Cp T TX X 1 70X / u 4460.21 Cp T TX X

^ou 4173.23 Ho I 1 1 nX X u /i9qA 74Hc7D. / H Sm 150 AA^l 'KAHHD 1 ,JH Sm II

I'm 4177.32 Nd II ^ HU 49Q7 71 Ru 100 4471 94HH / X.^H Ce II
nnnouu 41 77 ti4 VHX 1 1 ,DH I T TX X 1 nnxuu 49Q7 7A P r T TX X 1 RonX OU u 4c;i 1 "^1HDX i. .? X T nX 11

44 41 7ff DA ThHX / O, UD 1 11
T TX X 240 4302.11 Wvv 9 An^ OU 4513.31 Pp

460 41 7Q 4? PrHX/7.H^ IT L T TX X 320 4303.58 NH T TX X "^40_?HU 4518.57 T.11Xj LI

^ J u 4186.60 Ce II 1 "^nX jU A-inc, 7AH J5UD. / D Pr II 200 AC.')') C7 Eu II

75U 4186.78 Dy
J

c;nnDUU H.5U D. 7^ Ti
J

500 /IC'2'2 9/1 Ti
41 R7 A? TmHXQ/.Uc. X 111 9nn H.?X O. 0_) ThX u 4AH U 4^4"^ A"^HUH J. DJ TT T TX X

240 41 3? MnH X O O. ^ C IVIXJ y 130 4318.94 O 111 T TX X A500 4554.03 T TX X

220 41 89 5? Pr TTX X 240 d 4325.57 Gd TTX X 500 4554.51 RuXV u.

DDI) 4194.85 Dy 4'^9t; AQH D, D7 Gd 150 4c/,o -J/,H3 D^ . .P D Ce II

OU 4198.67 Ce II 98n^ o u 4'^9A 47 Tb 75 4Ci79 98 Ce II
41 98 7? Cp TTX X 1 9nX /I u 4'^9Q 09H.? ^ 7. U(£_ kj 111 TIX X 750 4^Q4 0"^H 3 7H. U .? EuJ—i LI

700 4"] QQ gn r>,, J 460 4333.74 XJ£t TTX X 650vJ _J U 4607.33 SrO X J

440 ^ L.\J J » I J X 111 J 120 4333.91 PrX TTX X 650 4627.22 F.n J

HUUU CW 4205.05 Eu II 70
/ u 4'^'^7 78 Ce II 120 4A9Q 1 AH U O. X U Ce II

<L <1 U C 4206.74 Pr II 1 AOX D U 4'^^R 4^H J3 J5 O. H3 Tb 550 4AA1 88HDDX. OO Eu
4208 89 ThH£. U O. O / X 11

T TX X ROD U 4'^41 AQH J? HX. D 7 TTU T TX X 1 1 0X X Af^lA AOHO / H.DU WJ 111 ITX X

1300 4911 17 DvH^ X X . / L. ±J y 160 4344.51 J 4687.80 Zr J

500 491 9 OA T?nH^lX^.UD IvU 190 4351.77 r* r J 1 zin 4810.53 £j 11 J

J uu 4215.15 Dy I 1 onxuu A'lni ocH .7-; X. OD Pr II 220 cw 488Q 1 4H OO 7. X H Re I

uu 4215.52 Sr II 4nnhuu H JDO, jD Hg 2000 AQ'i.A OQH7.5H. U 7 Ba II
An^ OU 491 8 nQ ri\THe X o. u 7 uy 1 1 nX xu H JOO, J J PrIT 1 T TX X DDU 4Q81 1%H 7 OX. 1 J T 1X 1

360 4991 1 n HitH(iiii.xu uy 220 4372.21 rtu 440HHU 4991.07 T 1X X
\

110 4999 An r"o T T
JL

I

360 4374.80 T?h "^80 4999.51 T 1X 1

/I n 4222.98 Pr II 1 9nn /l'^74 Q4H.? / H. 7H Y II 75 m "^0 AO
-J X .? U. DU Nd II

/I njHU 4225.33 Pr II Q c:n7;3U A '?7Q 9/1 V 440 £^904 R9D L.\jH,Dc. Cr
/I /I n 1 onlou /I "^Ql A/1 TVAnIVlU 7nn

/ u u c;90A 043 UD. UH Pr

1100 499A 7"^ /">

o

90 4381.86 1 11 T T1 X Qnn7 uu 5208.44 Pr
220 4997 n4 W(->H^lil / . U H tlO 550 4384.72 ITV 80OU 5249.59 NH T TX X

1 An /->^oU c 4227.46 Re I A 'i.QQ Q7 V 130 DC / U. 7D Re
1 D nioU 4997 7 A 7.r 110i i U A'iQC\ PA O Lli T TX X 160X U VJ PWV> w c;97^ RA Rp

4232.38 Nd II onoU 4'^QI 1 1H J>7X. X 1 Th II 75 ^9Q^ 1 7 Nd II

140 4232.59 Mo 120 4391.66 Ce II 2000 5350.46 Tl
1 fin1 O U 4239.31 Zr 98nOU 4'^QR 9"^ V 480 c;i;OA 49 Mo
70 4239.91 Ce II 220 4407.64 V 320 5533.05 Mo
75 4241.67 U II 280 4408.20 V 650 5535.48 Ba

1400 4246.83 Sc II 360 4408.51 V 140 5556.48 Yb
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Table 1. Strongest Lines in Order of Wavelength

Intensity Wave- Element
and length and

Character in A Spectrum

Intensity Wave- Element
and length and

Character in A Spectrum

Intensity Wave- Element
and length and

Character in A Spectrum

150 5570.45 Mo I

2000 5889.95 Na I

1000 5895.92 Na I

2000 6141.72 Ba II

1200 6496.90 Ba II

160 6645.11 Eu II
3600 6707.84 Li I

120 7370.22 Eu II
1800 7664.91 K I

900 7698.98 K I

75 7699.49 Yb I

3000 7800.23 Rb I

1500 7947.60 Rb I

1500 8521.10 Cs I

800 8943.50 Cs I

10
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
cind Xdig Lli and CLXIU. XC 11^ '''^ and and 1 tf^n rri"V»1C 11^ Lli and

\_j 11 (X 1 d L. LCJT in A Spectrum 1^ ri3 T* 3 \ f
V_ylid i CL l_- L C i in A111 J*. Spectrum C^.^t ^ T ^ C f f* T* in A111 xi Spectrum

X / U« / u A s
T 1;

-J 9(176 OR w TI A ^ U / X« ^ X W T TX X

17 1953.89 Bi J 8 2028.18 Hf II 7 2073.08 SnUJ 11

11 1954.49 Ge T 10 2028.23 Os I 5 2074.70 Re J

± y _J /. HO Bi I
i;
-}

onpQ 3? Nb II 3 n 7074 7Q Se I

X / o u. ^ u Se U t. / . T / Sb I 7 '^ 707^; c;g^ U / -J. 3 7 W II

Qo X / U X« T U Ge T
1 nX u pn?q QR W II 4 7076 43 Ru T

14 1970.26 Ge T 3.0 2030.63 Pt I 9 2076.95 Os T

11 1970.80 Sn J 4 2032.41 Pt I 9 2078.09 Os
107-1 07X / / X # / / As I 2032 99 Nb II 1 7X ^ 7079 1

1

W II
(J 11 1 983 55 Sn 7 2033 57 Ir I 1 RX 0 7079 97 Os

Qo X / 0 / « Ut^ Ge J 1 4X " 7034 44 Os I 1 0X u 70R1 03 Te T

20 1989.70 As J 2.0 2035.03 W II 9 2081.68 Mo II
6 1990.48 As J 1.5 2035.84 Cu II 4 2082.54 Os
o 1 994 7 Te I 2 0 2037 1 2 Cu II 3 0 70R3 77 Ir I

3 n 1 994 78 As 24 7038 44 Mo II c; 70R3 77 Ru

A 1 995 40 Mn J 5 7039 77 Sb I 70R3 97 Re J

26 1998.25 Ge J 40 2039.85 Se I 5 2084.12 Fe J

9 1998.86 Mn J 8 2040.66 Sn I 5 2084.59 Pt T

-I QQQ UQX / / / » Ly / Cu II 24 2041 69 Ge I 1 4X " 7085 59 Re I

?om 45 Os 1 6X \J 7043 76 Ge I 7 5c,-> 70R5 74 Ir

^ U U X a /X W II 4 7043 79 Cu II 7 70R6 00 Ge J

16 2002.0 Te 24 2045.36 Os 5 2088.19 W
28 2003.34 As T 24 2045.98 Mo II 13 2088.82 I r J

i-j ?nn3 R3 Re I 7 7n4R 7R Os I 7 70RR 93 B I

7 ?nn3 73 Os 24 7049 DR Re I 4 70R9 03 Os

4^ U U ^ . \JC Mn J u t. U T / • / Pt I 3 0 70R9 1 4 W II

5 2004.78 Os 7 2049.42 Os I 4 2089.21 Os
8 2008.07 W 14 2049.57 Sb I 5 2089.52 Mo II

U U /. X 7 As c;
-J 7049 A3 w II X X O0R9 S9 B

onno go W II 3 5 7057 77 I r I 7 5 7090 4R W
1 n ^ VJ X U • X ^ Os Qu Pb I 5 7090 89 Ru J

2.5 2010.23 W II 5 2054.45 Ge I 10 2091.58 Sn T

3.5 2010.65 I r 22 2055.52 Cr II 3.0 2092.13 Mn J

«
(J ^ U J. il. . u u Au I ? 5c, J ?n^7 73 Ge I 7 7097 41 Re II
c; 201 2 7R Hf II Q

/ 705R 69 Os 2092 44 V

As J 705R 7R Os I 5 7092 50 Mo II

2.5 2014.23 W II 3.0 2060.64 I r I 13 2092.63 I r

18 2015.11 Mo II 18 2061.49 Cr II 9 2093.11 Mo II
1 n ?ni 7 R7^ U J. / . 0 / Re 1 4X H 7061 69t. U U X . 0 / Os I 36 2094 73 Ge

201 R 14 Os 55 7061 70 Bi I g 2094 75 W II

t. U X / . U Ge T
X _y ^ U UX » /X Zn II 2096 18 Hf II

19 2020.26 Os 15 2062.79 Se I 2.5 h 2096.39 Sn
40 2020.30 Mb II 10 2065.20 Ge I 14 2097.12 Re J

Qo PDPl ?1 Bi 1 7X ^ PDAR 47 Cr II g 7097 60 Os
J7091 3R Au PfiAc; '^7 W II 1 0X u 709R 41C-\J / LJ» " X Sb

5 Pb 9 7067 71 Os II 4 7098 60 W
3.5 Ir 2.0 2067.50 Pt I 9 2100.63 Os

10 2022 76 Os 55 2068 33 Sb I 3 5 2100 67 W II

2.0 2024.34 Cu 34 2068.65 Ge I 7 2100.84 Mo II

2.5 2025.51 Zn II 5 2070.67 Os II 3.0 2100.93 Sn

13



Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

2.5 2101.54 W 60 2144.38 Cd II 8 2178.94 Cu I

2 0 21 03 33 Pt I 10X \J 2144 86 Sb I 7 21 79 19t. X / /« X / Sb I

4 2104.29 Mo II 5 2146.87 Ta II 6 2181.72 Cu
5 2105.80 Ge I 11 2147.19 Te I 6 2182.71 Ta II
2.5 2106.18 W II 6 2148.22 Ir I 2.0 2182.90 W

3.5 "2108.02 Mo II 2.0 2148.73 Sn I 4 2184.68 Os I

2109 22 Re I 9 2149 11^ X ^ / « X X P I A 21 85 70 Yb II
8 2109.42 Nb II 7 2149.97 Os 4 2187.43 Ir II
4 2109.58 Mn 4 2150.54 I r I 1.2 2187.87 La II

10 2110.26 Bi I 2.5 2150.62 Ta II 3.0 2190.38 Ir II

2.5 2110.34 W II 5 2151.43 Sn I 2.0 2191.64 I r I

2112 09 Cu II A 2152 68 I r II 3 5 2191 84X / X a u~ Fe I

3.0 2112.68 I r I 5 2152.84 Sr II 2.0 2192.26 Cu II
12 2113.93 Sn I 1.0 2152.95 P I 3.0 2193.20 Ta II

8 2116.65 Yb II 2.5 2153.56 W II 6 2193.88 Ta II

4 2117.66 Os I 2.0 2154.08 P I 4 2194.39 Os II

9 211 7 96£- J. J. r • y \J Os I 8 2154 59 Os I 9 2194 49 Sn
2.5 2118.48 Sb I 5 2155.81 I r I 2.0 2194.52 W II

4 2118.87 W II 11 2156.67 Re I 7 h 2195.54 Lu II

2.0 2119.54 Ir I 2.5 2157.80 W II 9 2196.03 Ta II

13 2119.79 Os 4 2157.84 Os I 3.5 2196.04 Fe I

5 2121 59 W II 15X ^ 2158.05 I r I 20 2198.70 Ge I

4 2123.84 Os I 4 2 158*. 53 Os I 13 2199.34 Sn
6 2124.11 S i I 1.4 2159.79 Te I 10 d 2199.58 Cu
2.5 2124.75 Ge I 8 2161.00 Os 2199.75 Cu I

8 2125.21 Nb II 2.0 2161.60 Yb II 9 2199.67 Ta II
2 5 t, X " " Ir I 4 2162 88 Ir I 2 5 2201.32 Sb I

5 2126.54 Nb II 2.5 2165.01 Ta II 2.5 2202!22 Pt
\11 2126.72 Yb II 6 2165.09 Cu I 4 2202.49 Os

6 2126.81 Ir II 2.5 2165.17 Pt I 9 2203.53 Pb II

5 2127.39 Sb I 2.0 2165.52 As I 7 2204.48 W II
2 5 21 27 52 I r I A

\J 2165 96 Sr II 3 5 2207.14 Ta II

6 2127.94 Ir I 5 2166.32 W II 2.0 2207.'97 Si
2.5 2128.61 Pt I 15 2166.77 Fe I 3.0 2208.09 Ir II

8 2131.18 Nb II 11 2166.90 Os I 7 2208.45 Sb

7 2133.63 Bi I 4 2167.75 Os 2.0 2208.81 Mn I

1 n-L. U 2135 47 P I 1 7X f 2167 94 Re I 22 2209.65 Sn I

6 2135.98 Cu IT 12 I r II 9 d 2210.03 Ta II

10 2136.20 p I 22 2169.99 Pb I 2210.19 Ta II

13 2137.11 Os I 8 2171.65 Os I 4 2210.82 Hf II

2.0 2138.53 Cu I 2.0 2174.60 Co I 2.0 2210.88 S i I

1 nnn± u u u 21 38 "iA Zn I 7 21 74 67 Pt I 2 0 2211.05 Sn I

9 2139.04 Re II 5.0 h 2174.94 Be I 4 2213.85 Mn
10 2139.69 Sb I 2175.07 Be I 24 c 2214.26 Re II

3.5 2140.13 1 a T T
1 1 10 2175.24 T yX r T

1 4 2214.58 u

5 2141.83 Sb I 38 2175.81 Sb I 13 2214.58 Re
4 2142.74 Re II 13 2176.21 Re I 3.0 2215.60 Ta II

2142.97 Re I 3.5 2178.03 Ta II 3.b OOl A A7 Si
55 2142.75 Te I 7 2178.09 Fe I 5 2220.37 Ir
6 2144.23 Pt I, II 6 2178.17 Ir I 5 2220.73 Sb
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character m A Spectrum Character in A Spectrum Character in A Spectrum

3 2221.07 T T* T T
X. X. 6 2259. U4 1 e 5 2282.19 To1 a T TX X

6 2221.83 TV/Tnivjn
T
1 4 2259.53 tvU 18 2282.26 us T T

X X

2.5 2222.61 r L
T
1 10 2261.42 1 A T T

X X 1.6 2283.52 u o T T
X X

7 2224.45 Yb II 3.0 2261.62 Ta II 11 2283.67 Os
2.5 2224.93 Sb I 13 2262.30 Ta II 2.5

A O Pt /I /2284.60 Ir I

3.5 2225.70 T
1

-7

7 2262.51 QVio D 6 2284.80 Ttvi1 m T T
1 X

12 2226.42 rte T
i. 20 2264.39 rtc 1.6 2284.85 U 0

8 2227.78 u T
I 15 2264.60 US 2.0 2284.90 w

/I

4 2227.98 Os I 5 2264.61 Ir I 2.0
o o p» p r\o2285.02 Ta II

3.0
•noon or2228.25 Bi I 110 2265.02 Cd II 4 2285.17 W

10 2230.08 T
I 7

O / / o o2266.33 T vX r 12
O Pi P o P2285.25 1 a T T

1 1

14 2230.61 r>l
T
1 3.5 2266.83 tjfHI T T

1 1 3.0 2285.38 OilKU
4 2231.72 O no n T 6 2267.19 o n 26 2286.16 U 0 T T

1 1

8 2234.61 Os I 2.0
O O / "7 /I ~7

2267.47 Cd I 9
o o o / P P\2286.59 Ta II

7 2235.44 Re I 1.6 2268.17 Co 10 2286.68 Sn I

4 2236.17 T 11J-iU T T T1 J. 1 4 2268.28 u s
/I

4 2287.27 To1 a T T
1 X

13 2239.48 1 a.
T T1 J. 2.5 2268.84 Pfl'

L

40 2287.51 rte

12 2242.68 T T- T T
y 1 7 2268.90 X r 5 2287.81 P r>u o

3.5 2243.06 Y II 42 2268.91 Sn I 1500 2288.02 Cd I

3.0 2245.13 Co II 7 a Al A n44 2288.12 As

3
O O /I C ~7 /2245.76 T T- T T

1 1 2269.21 AX 1.6 2288.57 171-1rvn

42 2246.05 « n T
1 3.0 2269.56 To1 a T T

X X 2.0 2288.98 O O

2.0 2246.88 r D T
1 7 2269.69 JVWJ

T T
X X 16 2289.16 To1 a T T

X X
/I

4 2247.00 Cu II 11 2270.17 Os 2.5
O O O Pi n ~7

2289.27 Pt
2.5 2248.48 Ta II 2.0 2270.24 W II 8

O O O Pi o o2289.32 Os

4 2248.75 VY
T T
i. i. 1.0

O O "7 1 O ~7

2271.37 ww 18 2289.98 IN X

1.6 2249.30 c\ T
1 10 2271.85 To1 a T T

X X 1.6 2291.46 Pn
5 2249.79 1 a T T

1 X 12 2272.09 xxu 2.0 2292.00 Pn T T
X X

4 2249.84 w I 13 2272.59 Ta II 2.5 2292.40 Pt
13 2250.76 Ta II 2.0 2272.61 Ti 3.0 2292.54 Ta II

2.0 2251.17 o n T1 2.5
"7 o o n2273.28 T 11 1 2.0

O O PI O 'O Pi2293.39 C n
L/ O T T

X X

12 2252.15 \J S T
1 4 2274.38 Pf 7 2293.44 o yj

11 2253.38 T T» T
1 1.6 2274.49 u o 5 2293.84 PnUU

2253.49 Ir I 24 2274.62 Re I 0.6 2294.20 Ga I

4
o o p /I r\ 12254.01 Hf II 60 c 2275.25 Re II 40 o o Pi /I A r\2294.49 Re

3.0 2254.86 la T T
1 1 1.6 2276.21 Kll

T T
1 1 8 d o o n /I /in2294.49 w

11 2255.10 T T.1 r T
I 5 2276.53 U 0 2294.54 w T TX X

2.0 2255.15 HI T T
X X 5 2276.58 r> 1 3.0 2295.08 X r

9 2255.52 Ru I 2.0 2276.70 Ti I
o n
3.0

none TO2295.18 Ta
/I

4 2255.73 Re I 1.0 2276.94 Lu II 2.0
O O Pi P o o2295.23 Co I

5 2255.77 la T T11 10 2277.16 HI T T
1 1 12 n o n rr / o2295.68 JND T T

X X

8 2255.81 T1 r T
1 6 2277.58 w 1.6 2296.05 u o

19 2255.85 us T T T1, 11 4 2278.19 JtvU 3.5 2296.71 O
2.0 2256.00 Ge I 14 2279.57 Ru 6

o om o 12297.31 Os
8 2256.19 Re I 3.0

^ ~7 O PI P
2279.85 Ta P

2.5
O O Pi ~7 ^12297.41 Lu II

4 2256.51 Ta II 3.0 2279.96 Ti 18 o om ~7 n2297.78 La III
8 2256.76 La II 5 2280.00 Ir 4 2297.79 Fe
? 0 ??5R 51 Ir I 7 c. u ± • Ir II 7 2298 05 Ir
6 2258.71 Ta II 20 2281.62 Re 2298.16 Ir
8 2258.86 Ir I 5 2281.91 Ir 6 2298.09 Re II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intens ity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spe ctrum Character in A Spectrum Character in A Spectrum

4 2298.28 w I 16 2314.05 Co II 2.5 2326.10 Pt I

4 2299.53 Ir I 4 2314.18 W I 8 2326.14 Co II
6 2299.77 Re I 4 2314.20 Ge I 2.5 2326.47 Rh I

3.0 2299.85 i 1
T
I 13 2314.98 L/ 0 T T

11 8 2326.48 Co T T
1 I

8 2300.50 Ir I 3.5 2315.02 w II 8 d 2326.56 W I

8 '2300.78 Ni I 5 2315.38 Ir I 2326.71 W I

3.0 2301.47 Ta II 9 2315.46 Ta II 3.0 2326.93 Th II
10 2302.08 Nb II 2.0 2315.50 Pt I 7 2326.99 Os I

9 2302.24 1 a.
T T
I i 3.0 2315.98 1

1

T
1 6 2327.90 ue T

1

7 2302.54 Ru I 7 2316.04 Ni II 2.5 2327.98 Ir I

3.0 2302.73 Ti I 4 2316.16 Co I 1.4 2328.31 W II
9 2302.93 Ta II 5 2316.86 Co I 1.4 2328.64 Rh I

10 2302.99 Re I 22 2317.16 Ni I 6 2328.66 Re I

6 2303.49 1 a T T
1 1 50 2317.23 Q no n T

1 1.8 2328.75 ija
T T
1 1

4 2303.83 W II 13 2317.80 Ru I 1.6 2329.10 Co II

1.6 2303.97 Co I 1.8 2317.82 La II 8 h 2329.28 Cd I

2.5 2304.18 Co I 5 2318.29 Pt I 3.5 2329.78 Tm II
26 2304.22 Ir I 1.0 2318.36 Rh I 17 2329.96 Ni I

28 2304.24 rsa
T T
1 1 2.0 2318.94 w T

1 6 2330.35 L/ 0 T T
1 1

4 2304.25 Md II 1.6 2319.10 Rh I 8 2330.46 Mo I

3.0 2305.18 Co I 6 2319.16 Ta II 2.5 2331.29 Ta II
4 2305.47 Ir I 4 2319.19 Re I 4 2331.30 W I

4 2305.67 Ti I 4 2319.44 La II 2.0 2331.37 Ag II

3.5 2306.06 T i->1 n T T
1 I 44 2320.03 JN 1

T
1 7 2331.78 1 m T T T111

4 2306.46 Sb I 7 2320.16 Re I 1.6 2331.92 W I

11 2306.54 Re I 11 2320.18 Os I 18 2331.98 Ta II
4 2306.60 W I 5 2320.81 Yb II 4 2332.12 II
8 2306.61 Cd I 6 2321.14 Hf II 15 2332.19 Ta II
4 2306.97 JViO

T T
1 1 30 2321.38 iN 1

T
1 2.0 2332.44 T

1

2.0 2307.27 Ir I 5 2321.45 Ir I 1.6 2332.76 w
24 2307.86 Co II 5 2321.58 Ir I 7 2332.80 Fe II

5 2308.04 Pt I 9 2321.63 W I 6 2332.97 Hf II

11 2308.31 Os I 1.6 2321.73 Rh I 7 2333.30 Ir I

2.0 2308.46 la T T
1 i 4 2322.01 KU T

1 3.0 2333.77 w T T
1 1

9 2308.93 Ir I 16 2322.47 H£ II 10 2333.84 Ir I

24 2309.02 Co I 15 2322.49 Re I 3.0 2334.13 Ta II

6 2309.04 W I 6 2322.58 Rh I 6 2334.33 Re I

1.6 2309.82 Rh I 4 2322.68 Ni I 8 2334.50 Ir I

30 2310.96 XT 1
1

T
1 24 2323.14 L 0 T

1 7 2334.56 VJS T
1

45 2311.47 Sb I 8 2323.25 Hf II 4 2334.77 Rh II

16 2311.60 Co II 6 2323.98 Os I 38 2334.80 Sn I

26 2312.34 Ni I 13 2324.24 Os I 5 2334.88 Ta II

9 2312.60 Ta II 8 2324.32 Co II 4 2334.96 Ru II
4 2312.84 Cd II 3.0 2324.50 Hf II 55 2335.27 Ba II

4 2312.97 Re I 8 2324.89 Hf II 6 2335.73 Re I

8 2313.19 W I 3.5 2325.51 Os I 4 2335.75 Ta II

4 2313.34 Re I 6 2325.55 Co I 16 2335.99 Co I

22 2313.66 Ni I 26 2325.79 Ni I 5 2336.10 Re I

3.5 2313.75 Os II 4 2325.94 Mo I 17 2336.80 Os II

22 2313.98 Ni I 6 2326.09 W II 6 2337.33 Hf II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
3.nd length and and and lengtn and

in A Spectrum in A Spectrum in A Spectrum

9 2337.49 Ni I 2349.32 w I 1.8 2358.07 w I

3.0 2337.82 Ni 7 2349.34 Ru I 7 2358.16 Ir I

8 2337.94 Co II 6 2349.39 Re I 8 2358.18 Co I

6 2337.95 Re 85 2349.84 As 4 2358.51 Er II

4 2338.00 Fe II 6 2350.23 Os T T
1 I 1.8 2358.81 W T T

1 1

2.0 2338.28 Ga 2.5 2350.28 Co I 4 2359.10 Fe II
9 2338.28 Ta II 3.5 d 2350.37 W II 6 2359.16 Ta II
7 2338.36 Tmlll 2350.46 W I 1.4 2359.18 Rh

11 2338.63 Os I 6 d 2350.46 Re 4 2360.00 Fe II
20 2338.67 Co I 20 2351.22 Hi T T

1 1 3.5 2360.29 Fe T T
1

1

6 2339.05 Co J 12 2351.33 Ru I 18 2360.43 W
5 2340.18 Pt I 2.0 2351.39 Co I 2.0 2360.50 Sb
7 2340.47 Mo 1.6 2351.55 Os I 6 2360.56 Ru
7 2340.69 Os 1.6 2351.72 Os 4 2360.63 Ni
8 2340.69 Ru 3.0 2351.99 la T T

1 1 9 2360.73 Ir

2.5 2340.93 Tm II 18 2352.07 Re I 10 2361.09 Ta
6 2340.94 Ta II 1.4 2352.47 Rh I 5 2361.23 Tm III
5 2341.37 W 3.5 2352.61 Mb I 1.6 2361.53 Co II

7 2341.59 Mo II 1.8 2352.62 Ir 8 2361.92 Rh
6 2341.61 Ta T T

II 6 2352.65 Au ^ 5 2362.06 XT 1Ni

2.5 2341.82 Er II 22 2352.85 Co I 10 2362.41 Os
7 h 2342.85 Ru II 10 2352.99 Os I 28 2362.77 Os {

1.6 2343.13 W 4 2353.02 Hf I 6 2362.78 Ta II
24 2343.18 Ir 30 2353.42 Co I, II 2.5 2362.88 Yb II
8 2343.32 H£ II 6 2353.86 la T T

11 48 2363.04 I r I

11 2343.49 Fe II 6 d 2353.95 Re I 26 2363.06 w
11 2343.61 Ir 2354.08 Re I 5 2363.32 Ta II

4
^ <^ A ^ f K 111

2343.64 Ta II 3.0 2354.02 Th II 6 2363.33 Os
11 2343.74 Os I 1.6 2354.20 Y I 30 2363.79 Co II

5 2344.03 As I 9 2354.61 117W ^ 5 2363.93 Tm III

8 2344.26 Co II 190 2354.84 Sn I 1.8 2364.22 W II

22 2344.78 Re 10 2355.00 Ir I 24 2364.24 Ta II

3.5 2345.28 Re I 3.5 2355.22 Mo I 3.5 2364.37 Mo
1.2 2345.41 Rh 4 2355.22 Ta II 3.0 h 2364.71 Cr

26 2345.54 Ni I 3.5 2355.28 Os T T
1

1

8 2364.83 Fe II

7 2345.75 Os I 3.5 2355.42 Mo II 15 2365.07 Co
8 9 2355.48 Co I 6 2365.32 Re
3.0 2346.42 Ta II 6 Ta II 3.5 2365.45 W
4.0 2346.63 Ni 7 2356.50 Re 3.5 2365.85 W
3.5 2347.06 Re 3.0 2356.75 Th II 36 2365.90 Re

11 2347.38 Os 5 2356.90 Ta II 2.0 2365.95 Tm II

12 2347.39 Co II 5 2356.91 Dy II 4 2365.98 Hf II

11 2347.44 Hf II 7 2356.92 Os 1.6 2366.04 Th II
9 2347.52 Ni 12 2357.05 Tra III 2.5 2366.09 Mo II

6 2347.58 Ba II 10 2357.10 Pt 3.5 2366.18 W

1.8 2347.97 W 7 2357.25 Os 3.0 2366.95 W
4 2348.10 Fe II 9 2357.30 Ta 4 2366.98 Th II

4 2348.30 Fe II 4 2357.53 Ir II 18 2367.06 Al
300 2348.61 Be 2.0 2357.90 Sn 7 2367.11 Tm II

1.8 2349.26 W II 7 2357.91 Ru II 2.0 2367.24 Ta II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

8 2367.25 Y III 11 2375.07 Re I 12 2381.62 Ir I

16 2367.35 Os II 4 2375.07 Th II 3.0 2381.75 Co II
18 2367.68 Re I 6 2375.09 Ir II 1.6 2381.95 Dy
5 2367.68 W T

1 3.0 2375.18 uo T T
1 1 60 2382.04 r e T T

1

1

7 2368.04 Ir II 3.0 2375.19 Fe II 7 2382.46 Os I

1.8 2368.05 Th II 12 2375.27 Ru I 10 2382.89 Rh I

7 2368.28 Pt I 4 2375.63 Ru II 8 2382.99 W I

3.0 2368.34 Rh I 5 2375.82 Re I 5 2383.17 Ir I

6 2368.53 Ke T T
1 I 3.0 2375.91 la 4 2383.24 r e

T T
11

4 2368.60 Fe II 3.5 2376.07 W 55 2383.25 Te I

10 2369.24 Os I 13 2376.40 Nb II 4 2383.28 Er II
17 2369.27 Re I 1.8 2376.56 W I 6 2383.33 Cr I

6 2369.32 Ta II 100 2377.03 Os I 8 2383.40 Rh
20 2369.67 As T

1 1.8 2377.03 W 36 2383.46 CO T T
11

6 2369.68 Co I 4 2377.22 Co 7 2383.46 Re I

2.0 2369.89 Cu II 5 2377.28 Ir 9 2383.52 Mo I

8 2370.17 Ru I 3.5 2377.33 Re 6 2383.64 Pt I

4 2370.51 Co I 10 2377.61 Os 4 2383.64 Sb I

17 2370.70 us T
1 3.5 2377.83 TP „ T T

1 1 8 2383.68 Tm T T
1 1

7 2370.76 Re II 9 2377.84 Th II 8 2383.72 Ta II

12 2370.76 Ta II 5 2377.98 Ir I 2.0 2383.79 Ir I

16 2370.77 As I 3.5 2378.14 Os I 2.5 2384.00 V II

3.5 2370.88 W I 7 2378.31 Ta II 1.8 2384.17 Zr I

17 2371.18 us T
1 1.8 2378.41 A 1Ai 11 2384.28 la T T

1 1

1.8 2371.32 Ga I 2.5 2378.53 Re II 2.5 2384.28 V I

1.2 2371.39 W I 38 2378.62 Co II 3.0 2384.36 Th II

3.0 h 2371.44 Co I 3.5 2378.74 Os I 3.0 2384.39 Fe II

7 2371.52 Re I 9 2379.14 Ge 1.6 2384.52 Ti I

13 2371.58 la T T TI, 11 7 2379.28 r e T T
1 1 10 2384.62 US T

1

6 2371.86 Co I 11 2379.38 Ir 1.4 2384.65 Rh I

7 2372.27 Mo I 40 2379.38 La III 26 2384.82 W I

70 2372.77 Ir I 34 2379.39 Os I 28 2384.86 Co I

3.0 2372.80 Ta II 7 2379.64 Os I 2.5 2385.24 Y
1.6 2372.83 Co T

1 40 h 2379.69 1

1

6 2385.73 1 a T
1

36 2373.13 Al I 14 2379.77 Re 70 2385.76 Te I

7 2373.36 Al I 7 2379.84 Os 10 2386.14 Rh
2.5 2373.38 Co I 7 2380.22 Re I 3.5 2386.17 W I

5 2373.48 Re II 13 2380.30 Hf II 20 2386.36 Co II

4 2373.67 o D
T
1 6 2380.41 TV/ToJVlO 5 2386.58 Tiff T T

X 1

11 2373.73 Fe II 28 2380.48 Co 3.0 2386.58 Ir II

1.4 2373.83 Y 9 2380.72 Sn I 8 2386.58 Ni I

6 2373.84 Th II 7 2380.76 Fe II 2.0 2386.81 Pt I

4 2373.94 Ta II 3.0 2380.81 Ti 30 2386.89 Ir I

1.8 2374.14 W I 3.5 2380.82 Os 7 2386.90 Re II

3.0 2374.33 Os I 2.5 2380.89 Re 4 2386.96 V I

1.8 2374.42 Zr I 5 2381.00 Hf II 70 2387.06 Ta II

18 2374.46 W I 20 2381.13 Ta II 10 2387.09 Nb II

3.5 2374.51 Os I 7 2381.14 Re 6 2387.17 Er II

3.0 2374.76 W I 18 2381.18 As 70 2387.29 Os I

3.5 2375.06 Os II 11 2381.52 Ta II 3.5 2387.36 Dy II

18



Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spe ctrum Character in A Spectrum Character in A Spectrum

3.0 2387.46 Co I 48 2395.88 Os I 50 2402.72 Ru II

3.5 2387.46 Re I 2.0 2396.17 Pt I 3.5 2403.04 Re II

LP on,o-7 CO Nb II AH c _? y D. _? u Ta I 1 91 c 940"^ OQ Pt I

6 Au I 6 2396.38 Er III 10 2403.54 Os
1.8 2388.01 T

J. 6 2396.71 T T
J. J. 10 2403.61 VflkJ

T T
J. J.

3.0 2388.14 Th II 10 2396.78 Os I 6 2403.68 Ta II

4 2388.27 Nb II 15 2396.79 Re I 16 2403.85 Os I
AH Ta II n Vi ^^7 1 ,\Jj Co I 1 nlU OAOA ^ 7UH. 1 / Co II

14 2388.57 Re I 34 2397.09 W II 5 2404.17 Th II

16 2388.63 r tr
T T
J. X 5 2397.30 FrJ-i X T T

J. J. 3.5 2404.24 WVT T TX X

1.8 2388.80 Pb I 9 2397.31 Re I 7 2404.34 Re I

70 2388.92 Co II 14 2397.39 Co II 2.0 2404.41 Er II
9 Q Q QO V I n Os I

AH 9dnA A'X Fe II
6 2388.95 Tm II 26 2397.72 W

J

5 2404.51 Th II
10 2389.07 wvv T1 5 2397.78 VV 5 2404.56 XlX T TX X

7 2389.11 Re I 26 2397.98 w I 6 2404.66 Mo II

8 2389.11 Ta II 1.4 2398.01 Yb II 60 2404.88 Fe II

•J
0 QQ on Mo II c0 ^ ^ 70, 1

0

Os I 7n o/inc; OA Re I

1.8 2389.21 Zr I 5 2398.27 V 5 2405.08 Os II
6 2389.53 PtST L

T 16 2398.48 Nh T TX X 2.5 2405.26 W

14 2389.54 Co II 4 2398.56 Ca I 6 2405.34 Nb II

2.0 2389.54 I n I 3.5 2398.71 Re I 36 2405.42 Hf II
9'^Qn "Xl W II % ^J, J 9^Qfi fiQ Re I 1 H Os I

7 2390.43 Re I 3.0 2399.04 W 1.8 2405.52 Zr
60 2390.62 T rJ. i.

T
JL 5 2399.14 T.n T T

J. JL 85 d 2405.58 W

12 2390.73 Yb II 6 2399.15 Ta I 2405.69 w I

5 2390.87 V I 20 2399.24 Fe II 36 2405.60 Re I

/ U O'^Ql If! Ir I 1.0 0':iQq An Pb I AD CHUD,OD Nb II

5 2391.26 V I 3.0 2399.92 Ta II 10 2405.86 Mo
J3.5 2391.28 T

JL 5 2399.96 VV 10 2405.96 0«!

3.5 2391.37 Co I 2.5 2400.30 Er II 3.0 2406.27 Co I

4 2392.15 Dy 140 2400.63 Ta II 9 2406.44 Hf II

6.0^ i 7 Lu II in H1 u u o/inn 79 Re I
00 9ZinA c;^ Ta I

10 2392.42 Ru I 2400.89 Re 19 2406.66 Fe II
5 2392.60 T TX J. 9 2400.78 fix T TX X 16 2406.70 Rp

6 2392.90 V I 1.4 2400.84 Co I 10 2406.75 V I

5 2392.93 w II 11 2400.88 Bi I 140 2407.25 Co I

J, u O'XOt'i, 1 1^^7^,11 Th II HQ 9ZLm^HUl. i.J Os I 9 ^ 9.an7 R7 Ta I

10 2393.18 Hf II 1.6 2401.29 W 7 2407.59 Ir
26 2393.36 Hi T T

X X 10 2401.68 RpJVC; 7 2407.67 Co T TX X

10 2393.65 Re I 2,5 2401.77 Ir I 4 2407.88 Rh I

90 2393.79 Pb I 4 2401.87 Pt I 9 2407.90 V I

H u Hf II JO 9Am Qc;^tUl. 7D Pb I 1 n1 u OAOl Q9 Ru II

5 2393.90 Co II 28 d 2402.06 Co 16 2408.15 Sn
{15 2394.29 Os I 2402.17 Co \ 1.2 2408.19 Rh

14 2394.37 Re I 8 2402.13 Ta II 4 2408.23 Tm II

12 2394.52 Ni II 13 2402.23 Os 8 2408.26 Ta II

13 2395.39 Os I 6 2402.29 Dy II 3.0 2408.39 Mo
5 2395.47 W I 5 2402.44 W 9 2408.62 Cr

60 2395.62 Fe II 7 2402.60 Re 19 2408.67 Os
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectr\im Character in A Spectrum

8 2408.75 Co II 16 2415.21 Ta II 9 2420.12 V I

Tm II X4U 9/n c -jfi Co I 7 9A9n 1 Q Mo II
5 2409.03 W 10 2415.32 Os 2.5 2420.18 Rh II
9 2409.37 T r 6 2415.33 Mn TX 3.5 2420.20 w
8 2410.01 Dy II 11 2415.33 V I 2.5 2420.21 Tm II

26 2410.14 Hf II 34 2415.68 w I 5 2420.28 Er II
QV ^tl U. i / Ir I

A 9/11 c; Q/i Rh II 9A9n TK Co II
1.2 2410.25 Rh 12 2415.86 Ir I 10 2420.82 Ru

14 2410.37 Re \ 4 2415.96 HfXXX ITX X 3.5 2420.98 RhXVll T TX X

6 2410.51 Co I 10 2416.14 Ni II 3.0 2421.01 w II

19 2410.52 Fe II 3.0 2416.23 W I 10 2421.03 Ta I

Er II 7 9/11 A "^n Re I q7 9/191 OA V I

3.0 2410.63 W 7 2416.44 Re I 3.0 2421.15 Os
9 2410.73 I r 11 2416.75 V T 4 2421.23 NiX^ X

4 2410.89 Ru I 22 2416.89 Ta II 6 2421.30 Ti I

13 2410.98 Os I 4 2416.90 Co II 3.0 2421.36 Yb II

0 Re I 1 Q 9Zn A QQ Nb II 1 nlU 9491 "^R Re I

14 2411.07 Fe II 4 2417.05 Co I 9 2421.64 Tm II

2.5 2411.30 ThJ. 11 T TX X 5 2417.33 Ta ITX X 260 2421.70 SnU 11

3.5 2411.54 w II 8 2417.35 V I 17 2421.73 Re I

140 2411.62 Co I 85 2417.37 Ge I 11 2421.85 Ta II
po 9/11 1 1% Pb I 9RCO 9/11 7/iHl / , D_) Co II cD 94.91 RAC 1. OD Os
5 2411.90 Os 1 2417.66 Re I 17 2421.88 Re
7 2412.44 Tm

J. Ill
T TX X 26 2417.69 HfXXX T IX X 5 2421.94 o<?

17 2412.46 Nb II 16 2417.86 Ta II 9 2421.98 V I

2.5 d 2412.53 Ta II 7 2417.96 Mo II 4 2422.13 Sb
9/11 9 A7 Ta I 9A1 7 QQ/CHI / , 77 Os I JO 9499 90 Y II

8 2412.69 V 1 2418.06 Pt I 8 2422.28 W
\42 2412.76 22 2418.11 I rX X IX 6 2422.56 Co

3.5 2412.84 Mo II 3.5 2418.20 Re II 2.5 2422.66 W I

10 2413.01 Mo II 5 2418.35 Os I 6 2422.75 Dy II
LD 9A1 1. C\'K V I

/I 9/11 o -J/, Ti I 9499 Q9 Ru I

10 2413.18 Ag II 32 2418.53 Os I 3.0 2423.00 Th II

3.0 2413.19 3.0 2418.64 RhX Vll 13 2423.07 Os n
10 2413.22 Re I 18 2418.69 Nb II 2.0 2423.28 Tm II

15 2413.31 Fe II 8 2418.70 Ga I 4 2423.33 Ni I

i /
9/11 "X '?1 Ir I 1

1

9/11 o 77 Ta II H 949"^ "^R V I

7 2413.33 Hf II 6 2419.01 Mo II 13 2423.48 Ta II

6 2413.41 Th T TX X 20 2419.12 Co IX 3.5 2423.50 Re
3.0 2413.58 Co 4 2419.21 Lu II 3.5 2423.62 Co II

1.6 2413.93 Y II 12 2419.31 Ni I 4 2423.66 Ni I

i /
9A1 A C\& W I 9/11 q -j/i^Hl 7. W II Ao 94?^ AR Th II

14 2414.06 Co II 5 2419.37 Tm II 3.0 2423.70 U
5 2414.10 Os 10 2419.40 Re I 3.5 2423.84 Re II

8 2414.32 Ta 3.0 2419.41 Zr II 5 2423.94 Rh

140 2414.46 Co 6 2419.57 U 7 2424.00 Mo II

16 2414.52 Os 3.0 2419.63 Os 5 2424.02 Os II

7 2414.59 Re 2.5 2419.75 Rh I 4 2424.03 Ni
16 2414.68 Y III 70 2419.81 Re I 4 2424.14 Fe II

4 2414.82 Ru II 6 2420.02 Os II 3.0 2424.19 Os
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectmm Character in A Spectrum

70 d.'\£.'\,lLd. W 3.b O/IOQ 0 '2 UO lU 0 >1 '2 C CI2435,51 Os I

8 d.'\c."i,iL"t 1 1
r

14 w T T
1

1

12 2435.52 V I

5 420 2429.49 on 10 2435.65 Os I

32 2424.56 Os J 14 0 yi 0 0 CO2429,52 Rh { 2435,83 Co I

5 2424.66 Ir I
A
4 0 /1 0 n / c\2429. 6U Ru I 0 0 /I "2 C Q C2435,95 XTK T TNb 11

8 0/10/1 QQ T-KCHCH,Oy IT 2429.65 KG -7

7 2435,96 Mo II
130 3.0 2429.67 vJS 160 2435.96 W I

95 iiH/iH.y 1 yJS 28 2429.71 la T T
1 1 7 2436.05 Re I

14 2424.99 Ir J 13 2429, o4 W 4 0 A1 L 1 Q2436.19 Tm 1

1

5 2425.23 Er II 3,U 0 '2 f\~72430. U

/

Fe II 2,5 0 >1 '2 0 Z.2436.26 W 1

3.5 3.b 0 /I "2 r\ 0 ^243U.2b T 11IjU
T T
1 1

c
5

0 >1 '2 Z. "2 "2

2436,33 XTV» TND 1

2.0 7 2430.43 JyiO 3,5 2436,42 Ir I

11 ^4^D.oo ir 10 2430.44 W 2,0 2436,51 Os I

10 2425.91 Ta II 3.U 0 yi "2 n 7C2430. /5 Tm II 11 0 A1 CI2436,51 T**-» T TTa 11
lU 2425.98 Hf II T A14 0 /I '2 T r\ ^2431. Uo Ta II 0 A1 L LO2436,62 117 TW 1

16 d O /] n C Q Q TT/ 50 0 /I o 1 no2431. Oo w inn100 0 ^ -2 Z. Z2436,66 Co I
OAOU n7 w 2.0 2431.15 1 n T T

1 1 15 2436,69 Pt I

40 (i^^b.ib 1 m T T
1 1 26 2431.19 us 2,5 2436,98 Co II

4 2426.19 Os o o 0 /I '2 1 0/12431.24 Ir I 9 0 /I "2 7 n 7243 /,0 /
rp_. T
la 1

6 2426.35 Sb 1 A34 0 /I "2 T C /I2431,54 Re 1 01,2 0 ^ "2 7 00243 /,Uo T>'U TKri 1

o 9/1 "5 A c;"^ T T> T T
I I

o ^
^:b

0 /I '2 T ^12431. oi 0 /I 0 7 0 "2

243 /,23 As 1

6 il^^D.D't rte 5 2431.66 la 7 2437,42 Nb II

2.0 0 AO ~1 Q T-K 2.5 2431.85 rCxl T T1

1

3,5 2437,54 Th II
Id 2426.81 Os b5 0/1 '21 Q/12431.94 Ir 6 0 /I "2 7 a.

c.'M) /,bb Tm II

5 2427.00 Co oo 0 A "20 no V Q0 0 /I "2 7 ^.7 la 1

4 OAO~I 1 1 T>V\ T TI 1
O Q 0 /! "20 TO/i432,lo rCe c5 0 A1~I 11243 /, /3 Os

7 T T1

1

120 2432.21 0 8 2437,79 Ag II
10 7 2432.36 T T.1 r 8 2437,80 Rh
4 2427.45 U o c2.5 0 /I "2 0 A U 6 0 >1 -2 7 OQ243 /,oy XT i T TW 1 11

15 2427.49 W II n4 0 /I '2 0 CO2432. 5o Ir I
0 c2,5 0 /I '2 7 OZ.24^ /,7b W 1

0/107 ^1 T -r. o c2.5 2432.66 Kn
:|

1,6 0 yi '2 0 m243o,Ul T « T TLa 11
28 0/107 ^/lCHCl,0'\ la 10 2432.70 Ke 14 2438,46 Re I

8 0/107 TJU 40 2432.70 la T T
1 1 7 2438,62 Sc

5 2427.90 Os II 4 i^43^.ob Th II lU 0 ^ '2 0 Z. /I243o,d4 T^r^ T TTa 11
2427.95 Au I 6 2432.93 Ru Q n90 0 /I "2 Q r\ c2439,05 Co 1

5 o/iOD nn T'r^ T T
1 1 3.0 2433.22 1 1 10 0 ^ 0 Q z.2439.06 Re 1

6 0/10Q n/l TH- 12 2433,28 Ke 6 2439.10 V I

1.2 ^:4/io.iU or 3.0 2433,47 on 4 2439.45 Er II
/I4 2428.20 Pt 1^ 0 /I '2 'J C "7

^433.3

/

Hf II —J
C.^5^m /4 J? e 1

3,0 2428.23 Ti I 11
0/100 r- rj
^i433.bV Ta II 13 0 /1 1 Q 00ii437,Oii Dy II

11 O/IOQ OD 'XT' 7 2433,61 Ke 18 0 /1 0 n m2439,91 Ta I

3.5 O/IOQ OQ /"'rv T T
1 1 12 2433.80 JND

T T
1 1 60 2440.06 Pt I

5 O/IOQ /1 0 T'tm T T
1 1 55 2433.98 w 5 2440.11 Fe I

loU 2428.58 Re 1.6
0 /I 0 yi n n2434,10 Ti 1 n3,0 0 A A f\ 0 12440.21 rn i T TTl 11

13 2428.60 Co /I

4 0 A1 A 1 A2434, /4 Hf II
-7

1
0 /i yi n 002440.28 Mo 1

1

i.o n 2428.63 Pb 5 0 /I "2 /J "7 yl2434, /4 Tm II 0 >i24 0 A AC\ 1 A2440.34 Rh 1

3.5 2428.75 Hf 5 2435,01 W II 5 2440.41 Re I

10 2428.99 Hf II 26 2435,09 Co 5 2440.58 Re I

2.0 2429.10 Pt 11 2435,14 Ir 3,0 2440.68 Os I

4 2429.16 Sc 26 2435,16 Si 9 2440.69 Tm II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrvun Character in A Spectrum

6 2440.98 Ti I 28 2448.39 w I 5 2455.24 Sn I
on Co I

c0 0 /I /I Q Q/1^:44o.o4 Rh I Q noU o /I c c c n W I

25 c 2441.47 Re I 4 2448.93 U 20 2455.53 Ru II
6 2441.64 Cu T 2.0 2449.02 I rX X 65 2455.61 T rX 1

4 2441.89 V I 7 2449.03 Re II 2.0 2455.68 u

6 2442.00 Os I 4 2449.04 Rh I 2.5 2455.70 Rh II
o O /I /I 0 1 A Nb II o c O /I /I Q 1^44V.lb Co II ib O /I C C 0

1

2455.83 Re II
12 2442.39 Ta I 16 2449.44 Hf II 11 2455.87 Ir
17 2442.51 I 8 2449.44 Ta T TX X 5 2455.99 Rp J

10 2442.57 Fe I 7 2449.52 Re II 10 2456.24 Co I

5 2442.68 Nb II 50 2449.71 Re I 8 2456.30 Th II
o 0/1/10 Q "7 W I iU O /I /l Q Q C Zr II ib O /! C ^ /I /IZ4rib.44 Ru II
2.5 2443.33 W I 3.0 2449.88 Os 44 2456.46 Os

J10 2443.62 w TX 4 2450.00 TT 36 2456.53
36 2443.84 Pb I 75 2450.07 Ga 80 2456.53 w I

5 2443.87 Fe I 2.5 2450.44 Ti II 40 2456.57 Ru II
0 /I /I "2 Q L Th II 4

n /I r n /I /Ii:45U.44 U o n^.0 O /I C ^ O /i.^4Db.ob Th II

55 2444.06 W I 6 2450.56 Rh 10 2457.03 Ir
\7 2444.09 Re 1 3.5 2450.58 RiiXV Li 6 2457.16 Os

10 2444.13 Ta II 75 2450.74 Os I 10 2457.23 Ir I

4 h 2444.27 Rh 2.5 2450.78 Th II 1.4 2457.44 Zr II
0/1/1/1 /I Th II

-7

/
0 /I c n Q Q Re I io Fe I

4 2444.51 Fe II 6 2450.97 Pt 4 2458.03 Er II

9 2444.67 Ta TI 6 2451.19 Os J 10 2458.09 Nb II

20 2444.94 Re I 9 2451.20 Tm II 9 2458.57 Tm II

4 2444.99 Hf I 28 2451.34 W I 7 h 2458.62 Ru I

ii O /I /I C o /I Ir I
0 /I /ID W II iU i:4_)CS.DO Ta I

14 2445.46 Tm II 44 2451.73 Os 6 2458.76 Os
18 2445.51 Sb TX 12 2451.87 Nb ITX X 7 2458.78 Fe II

5 2445.53 Ta II 90 2452.00 W 5 2458.90 Rh II

3.0 2445.56 Fe II 4 2452.30 Hf II 2.5 2459.01 Th II

D O /I /I c o oZ44D.OO Os I n A44 0 /I CO 01 Ir I innil U 0 /I c;q n W I

4 2445.94 Tm II 7 2453.14 Re 10 2459.64 Lu II

28 2446.02 T
J. 5 2453.29 J 4 2459.75 Er IIX X

65 2446.19 Pb I 12 2453.34 Hf II 9 2459.84 Os

13 2446.39 Er II 6 2453.47 Fe I 6 2460.00 Dy II

15 i:44b.39 W II /I /I44 o /I c2 on Os I b o/i A n no^4bU.Uo In I

50 2446.98 Re I 12 2453.95 Nb II 28 2460.16 W
\10 2447.17 1 a.

T1 6 2453.99 i 1

1

1.2 2460.21 Co
42 2447.25 Hf II 4 2454.12 Ir I 7 2460.24 Re I

3.5 2447.25 Yb II 8 2454.21 Ta I 4 2460.24 Yb II

7
T /I /I ~7 /in^44 /.4U Tm II 3.5 O /I C /I '2 "7 U bU ^4dU.47 Hf II

3.5 2447.45 Ru I 10 2454.48 Ta 10 2460.55 Ta
2.0 2447.49 Ir I 5 2454.70 Ta II 6 2460.61 Y II

7 2447.71 Fe I 44 2454.71 W 4 2460.71 Er II

11 2447.76 Ir I 4 2454.90 Tm II 20 2460.81 Co
65 2447.91 Pd I 9 2454.91 Os II 7 2461.04 Rh II

3.0 2447.93 Ag II 7 2454.92 Ru 8 d 2461.06 Ta II

10 2448.20 Re I 65 2454.97 W 32 2461.20 Re
9 2448.23 Ir I 5 2455.16 Dy II 150 2461.42 Os
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

6 2461.48 Ce 44 2467.44 Pt I 12 2473.31 Ta II
20 2461.57 W I 1 6 2467.57 Re II 2473.39 Ce
5 2461.81 Mo II 12 2467.69 Co

\

10 d 2473.69 W
65 c 2461.84 Re II 3.5 2467.73 Fe O /I "70 no TTT

2 473.82 W
2.5 2462.12 Co 10 2467.85 Re II 12 2iM2>J7. Re T T

II

11 2462.18 Fe I 16 2467.97 Hf II 5 2473.90 Co
4 2462.36 Ir I 3 0 h 2468.02 In I X X 2473.92 Hf T T

II
7 2462.54 Re

{

9 2468.09 Os 3.5 24/4. U4 Ru
70 2462.64 Fe 5 2468.15 Th II 120 2474.15 W
50 2462.79 W I 7 2468.22 Gd II 1.8 2'\l'\.bl Sb

12 2462.89 Nb I 3.0 2468.26 U 60 2474.62 Ta I

2462.94 Ru I 5 2468.41 Ta II 13X 2474.73 Re
9 2462.97 Ce 6 2468.78 Mo II 24 O >1 "7 /I "7 O —24/4.78 Os
4 2463.03 Ir 14 2468.88 Fe 22 2474.81 Fe
9 2463.31 Re I 9 2468.90 Os II 160 ^4/5, Ir

2.5 2463.61 Rh 10 2469.08 Nb I 13 2475.17 Re II
3 5 2463.73 Fe I 24 2469.18 Hf II 12X t- 2475.33 Ta
3.5 2463.78 Co 6 2469.27 Lu II 12 2475.41 Ru

16 2463.82 Ta II 12 c 2469.36 Re II 1.2 2475.64 Rh T T
II

8 2463.97 Hf II 4 2470.04 Mo II 9 2475.69 Os

9 2464.00 Os 5 h 2470.05 Re I 6 2476.28 Re I

48 2464.19 Hf II 20 2470.28 Co I X ^ "J
O /I ~7 / O rt T*\ 'L2476,38 Pb

3.5 2464.20 Co II 6 2470.39 Rh 100 2476,42 Pd
28 2464 31 W 4 2470 59 Th II 20 2476.64 Co
4 2464.36 Ce 10 2470.61 Re II 20 I'klb.bl Ta T T

II

65 2464.49 Yb I 5 2470.64 U 75 2476.84 Os I

1 5J. 2464.50 Os I 8 2470.80 W II A 2476.87 Ni
2.0 2464.62 Co 5 2470.82 Os 11 2476.88 Ru
6 2464.63 Er III 38 2470.90 Ta II 3.0 2476,95 Th II
9 2464.70 Ru 3.5 2471.01 Pt 9 2^/6.96 Tm T T

II

4 2464.90 Ir I 6 2471.05 Re II 2.5 2477,18 U
9 2464.94 Tm II 8 2471.21 W I 20 2477,38 Nb T T

II
10 2465.06 Hf II 2.0 2471.36 Tm II 6 2477,43 Re T T

II
6 2465.09 Ir 12 2471.38 Ta 1.2 2477.54 Rh

10 2465.13 Re I 5 2471.41 Dy II 9 2477.57 Mo T TII

14 2465.15 Fe I 7 2471.47 Rh I 2.0 2477.59 Er II
2465.16 Os 4 2471.58 Gd II 30 O /I "7 "7 on 1172477.80 W II

10 2465.20 W 6 2471.90 La II 10 2478.11 Ir
8 2465.26 Ta \ 19 h 2471.97 Mo 15 2478.22 Ta
4 2465.67 Hf I 11 2472.06 Ni I 12 247o.Z9 Nb T T

1

1

8 2466.13 Th II 12 2472.13 Ta I 4 2478.32 Er II
24 2466.52 W II 24 2472.28 Os I 18X \J 2478.32 Sb
6 2466.68 Mo II 14 2472.34 Fe 10 O /I "7 O C "7 /~1

2478.57 C
6 2466.73 Nb 3.0 2472.44 La II 30 <d4/o.93 Ru II

140 ^466.o5 W 2.5 I'M c,b\. Rh 16 ZH/'i,[j2 Re

6 2466.97 Mo II 50 2472.51 W 9 C.H 1 / »\JD V T T
X 1

13 2466.99 Ta II 90 2472.88 Fe 2.0 2479.16 Ir
3.5 2467.26 Er II 2472.91 Fe 7 2479.48 Fe

42 2467.30 Ir 10 2473.09 Rh 6 2479.52 V II
13 2467.37 Ta II 15 2473.13 Ta 8 2479.58 Ta II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intens ity Element JXLLC XIo •!-<- y Element
and length and and 1 p n ctVi and lengin and

Character m A Spectrum Character in A Spectrum in A Spectrum

100 2479.78 Fe I 1.2 2485.36 Co II 8 2490.84 w J

3.0 2479.85 La II
r
D 2485.38 Ir I 4 2490.93 Tm II

12 2479.94 Nb II 2.5 2485.67 Gd II 1.2 2490.93 U
85 T T

1 1 32 2485.81 Ke 24 2491.02 Os
90 2480.13 W 44 2486.24 Os II 140 2491.16 Fe J

3.5 "2480.44 Sb I 13 2486.30 W I 6 2491.56 Er II
4 2480.65 W I 3.0 2486.37 Ce 28 2491.59 Tm II
2.5 2480.71 Os I 9 2486.37 Fe I 24 2491.69 Os

15 Z4oU,o^: Re 2.0 2486.37 T «
1 r 2.0 2491.78 Ru

6 2480.92 Dy II 4 2486.44 Co II 36 2492.15 Cu {

40 2480.95 W I 3.0 2486.53 Pd II 4 2492.27 Er
3.0 2481.11 Ru II

—J
1 2486.69 Fe J 2.5 2492.30 Rh J

17 2481.15 Tm II 12 2486.70 Ta I 30 2492.42 Os I

100 ii4ol.io ir 2.0 2486.75 T «
1 r 16 2492.84 Re

6 2481.44 Hf II 10 2486.78 Re { 44 2492.91 As }

160 2481.44 W I 5 2486.97 Re I 8 2492.93 W II
16 h 2481.72 Lu II 9 2487.06 Fe I 30 2493.08 Ir I

15 2481.79 Os 6 2487.16 Hf I 18 2493.18 Fe II
9 h Z^oi.oi MO 100 2487.17 2493.26 r e T T

11
12 2481.86 Ta II 5 2487.29 Zr II 6 2493.27 Er II

2.0 2482.04 Rh 80 2487.33 Re I 4 2493.29 Gd II
10 2482.10 Ta I 3.5 2487.37 Fe I 7 2493.39 W I

50 d 2482.10 W I 5 2487.46 Gd II 15 2493.62 Os
4 2487.47 XT' _ T T

11 7 2493.69 KU T T
1 1

6 2482.31 V II 12 2487.47 Rh 5 2493.83 Os

30 2482.43 Os I 40 2487.49 W I 3.0 2493.93 Co I

8 2482.57 Mo II 14 2487.52 Tm II 9 2494. Ru I

10 2482.58 Ta II 6 2487.59 La II 5 2494.48 Ru II

6 260 2488.15 r e 6 h 2494.51 Kn
280 2483.27 Fe 380 2488.55 Os 70 2494.56 Be I

4 2483.33 Rh J 60 2488.70 Ta II 2494.58 Be I
Tin110 2483.39 Sn I 8 ^ A CiCi ~7 O2488.72 Gd II 3.0 ^ A n A /IT2494.61 Th II

8 2483.46 Ta II 2.5 2488.74 Pt II 100 2494.73 Be
18 2483.61 Co 28 2488.77 W T T

11 5 2494.73 CO
\6 2483.88 Nb II 12 2488.91 w 12 2495.26 Re

100 2483.92 Re J 8 2488.92 Pd II 65 2495.26 W I

3.0 2484.01 U 6 2489.04 Os J 6 2495.35 Th II

3.0 2484.04 Os 2.0 2489.20 Ir 16 2495.55 Co
10 2484.04 Ta T T

II 40 2489.23 117W T T11 9 2495.69 KU T T
1 1

90 2484.19 Fe 6 2489.62 Th II 110 2495.70 Sn

3.0 2484.40 W II 7 2489.72 W I 16 2495.82 Pt I

8 2484.72 Ta II 180 2489.75 Fe J 30 2496.04 Re I

60 2484.74 W 3.5 2489.91 Ru 3.0 2496.24 Mo II

5 2484.75 Mo II 20 2490.12 Pt { 5 2496.24 Ta
2.0 2484.87 Yb II 6 2490.16 Re II 10 2496.27 T —

I r

50 2484.95 Ta 2.5 2490.42 Y 17 2496.31 Cr
1.2 2485.05 Th II 50 2490.46 Ta 2.5 2496.35 Gd II

3.5 2485.17 Er II 9 2490.62 Dy II 6
^ A r\ / A r"

2496.45 Os
5 h 2485.31 Mo 180 2490.64 Fe 3.0 2496.48 Zr II

5 2485.32 Os 8 2490.77 Rh II 14 2496.53 Fe
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and "1 (=> n cI'Vi and and and

Character in A Spectrum ("'Via TP^ptPT in A Spectrum Character 1 r» A Spectrum

7 2496.56 Ru I 10 2500 86 u 3.0 2505 1 0 Rh II
5 2496.61 Os 8 2500.91 Os J 10 2505.32 TaX a. IIX X

7 2496.64 Ta I 90 2501.13 Fe J 4 2505.38 W
24 2496.64 W II 8 2501.48 Ru I 6 2505 43 Re I

3.0 2496.70 Re I 18 2501 61 V 4 2505 46 Yb II

16 2496.71 Co I 3 5 2501.70 Fe J 3 5 2505 60 ThX 11 II
240 2496.78 B I 30 2501.72 Re T 10 2505.65 W

5 2496.97 W I 16 d 2501.78 W T 12 2505.67 Rh T

32 2496.99 Hf II 2501 90 W II 6 2505 74 Ir I

10 2497.48 W II 5 2501 84 Os 3.0 2505 89 Tm II

1 8 2497.56 Th n A 2501 89 Ru T
5 2505 93 PtX %,

T

480 2497.73 B I 14 2501.98 Ta II 22 2505.94 Re T

5 2497.77 Ta II 10 2502.00 Yb II 28 2506.03 W J

90 2497.96 Ge I 1 2 2502 28 Co 9 2506 22 V II
16 2498.22 Re I 28 2502 29 Os 7 2506 38 Os

11 2498.28 Mo II 46 2502.35 Re II 3.0 2506 45 Tm II
9 2498.33 Ta II 10 2502".46 Rh 24 2506.46 Co II
5 2498.40 Th II 5 2502.49 Nb II 4 2506.60 I r

220 2498.41 Os I 11 2502.53 Cr 7 2506 66 Os
15 2498.42 Ru II 12 2502 63 Ir 15 2506 88 Co

24 2498.50 Pt I 8 2502 66 Hf J 170 2506 90 Si
15 2498.57 Ru II 6 2502.69 Tm II 20 2506.90 V J

3.5 2498.78 Pd II 8 2502.84 Mo II 28 2507.01 Ru II

1.6 2498.83 U 3 0 2502.87 Th II 14 2507.14 Tm II
9 2498.86 Re I 11 2502 91L y W « /X Ho II 3.0 2507 18 Os II

5 2498.86 Th II 200 2502 98 I r
T 12 2507 40 Re T

10 2498.89 Fe I IIJ. , X J. 10 2503.01 Ta II 60 2507.45 Ta J

4 2498.98 Ce 8 2503.02 V II 6 2507.63 Ir J

1.2 2499.02 Rh 1 4 2503 04 W 6 2507 64 Er II
3.0 2499.04 Gd II 3 0 2503 16 Os 12 2507 68 Co

10 2499.20 Tm II 10 2503 30 V T 32 2507 78 V T

2 0 2499.39 Eu II 8 2503.48 Er II 10 2507.90 Fe T

10 2499.44 W I 8 2503.67 Os 5 2507.91 Th II
11 2499.52 Tm II 1 2 2503 84 Rh II 2.5 2508 00 W II

9 2499.67 Er I 1 2 2503 9 U 1.6 2508 04 Yb II

14 2499.69 W IIX X 4 2503 96 W T
5 2508 11 Cr T

9 2499.78 Ru I 9 2504.28 Th II 14 2508.27 RuXvu
T

28 2499.92 I 24 2504.29 Rh 4 2508.35 Ir J

4 2500.11 w II 19X / 2504 31 Cr I 10 2508 44 W I

130 h 2500.17 Ga I « 2504 37 Ir 12 2508 50 Pt

4 2500.27 I r I 42 2504 39 Os T
5 2508 53 Ho II

2500.31 Re I 60 2504.45 TaX CL
T 14 2508.61 Os

5 2500.44 Mo II 22 2504.51 Os J 6 h 2508.67 Mb J

1.2 h 2500.50 Co I 24 2504 52 Co 20 2508 74 W
11 2500.57 Re I 7 2504 53 W 10 2508 92 Ta II

3.0 2500.58 Rh 2 5 2504 54 Ti 6 2508 98 Cr
12 2500.70 Ga I 19 2504.60 Re II 150 c 2508.99 Re
8 2500.72 Os 20 2504 65 Nb 12 2509.07 Ru
8 2500.74 Hf II 70 2504.70 W 140 2509!o8 Tm II

3.5 2500.84 Ru I 7 2504.74 Tm III 6 2509.56 Mo
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriim Character in A Spectrum

28 2509.70 Rh I 5 2513.94 Er II 17 2519.29 Os
8 2509.71 Ir I 5 2514.07 Pt I 40 2519.52 Cr
6 2509.71 Os II 160 2514.32 Si I 32 2519.62 V

14 OcnQ QA City 6 c 2514.51 rte 6 2519.63 Fe
2.5 2509.96 Th II 10 2514.64 V II 10 2519.78 Ta

26 '2510.16 W I 5 2514.77 U 28 2519.79 Os
5 2510.32 Dy II 6 2515.03 Pt I 11 2519.80 Tm III
8 2510.47 W II 55 2515.04 Os 12 2519.82 Co II
3.0 8 2515.08 jyiu

T T
L X. 10 2519.88 W I

4 2510.66 Rh II 9 2515.15 V 3.5 2519.95 Ru I

10 2510.71 Ta II 7 2515.28 Ru I 46 2520.01 Rp
90 2510.83 Fe I 6 2515.36 Ir I 32 2520,45 w I

20 2511.00 Nb II 5 2515.47 Re 7 2520.51 Nb I

90 15 2515.48 III
T T
1 1 10 2520.53 Rh II

24 2511.03 Rh 24 2515.58 Pt 15 2520.54 Ti I

3.5 2511.56 Ru I 3 2515.66 Mo I 7 2520.66 Th T T
J. X

24 2511.65 V I 2.5 2515.69 Bi I 22 2520.87 Tm II
5 d 2511.69 Ta II 16 2515.75 Rh 2520.94 Tm II
7 C.D1.L, lb re T T

1 1 360 2516.11 ia 1 2.5 2520.95 Er II
6 2511.80 Mo II 10 2516.12 Re 6 2520.98 W I

5 2511.82 Tm II 2.5 2516.36 Yb II 80 2521.32 W
8 2511.94 Ir I 2.5 2516.42 Th II 180 2521.36 Co I

24 2511.95 V 9 2516.58 W 10 2521.37 In I

20 ^iDiZ.UD YD T TXI 100 2516.88 xstrll
T T11 20 2521.40 Nb II

7 2512.36 Fe 11 2516.92 Cr 8 2521.49 Hf II

1.2 2512.40 Co II 4 2517.08 Re I 44 2521.50 Re
6 2512.55 Re I 24 2517.14 V I 6 2521.61 Ru I

8 2512.58 Ir II 12 2517.32 Ru II 28 2522.04 W II
24 ZDi^.DD la 8 2517.43 1 1

T T
1 1 28 2522.16 Tm II

65 2512.69 Hf II 6 h 2517.46 Mo 7 2522.42 Yb II

12 2512.81 Ru I 9 2517.60 Dy II 280 2522.85 Fe
55 2512.87 Os I 3.0 2517.61 Os I 80 2523.41 W I

4 2512.90 Co 6 2517.62 Ru 6 2523.59 W I

3.0 CDLd.VJ W 9 2517.66 r e 14 2523.66 Fe I

65 2513.03 Hf II 3.0 2517.83 Mo I 15 2523.92 Sn I

10 2513.10 Ta II 8 2517.86 Hf I 20 2524.09 Tm II

5 2513.12 Co I 36 2517.87 Co I 240 2524,11 Si
200 2513.25 Os 42 2517.92 Os 50 2524.29 Fe

6 OCT'S "zn 70 2518.10 r e 14 2524.30 Pt
12 2513.32 Ru II 6 2518.14 W II 7 2524.49 Bi

4 2513.33 Mo I 55 2518.44 Os I 8 2524.64 Ti II

6 2513.36 Rh 2.5 2518.46 Tm II 6
o r" /I ~7

2524.79 Os
7 2513.55 Ho II 3.0 2518.50 W 12 h 2524.81 Mo
9 2513.57 Dy II 8 2518.51 Ce 8 2524.81 W
4 2513.62 Cr 8 2518.71 Cr 2.0 2524.88 Ir II

10 2513.71 Ir 6 2518.73 Ho II 12 2524.96 Co II
10 d 2513.77 Tm 5 2518.97 U 5 2524.99 Nb

2513.85 Tm II 3.0 2519.02 Ce II 6 2525.02 Fe
7 2513.88 Ta II 4 2519.04 Ti 8 2525.05 Ir

14 2513.93 W 120 2519.21 Si 3.0 2525.17 Ru
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Table 2. All Observed Lines in Order of Wavelength

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum
-7

/ r c T T 0 2b^U.b4 rvU T
1 1 012 0 CZ/I Q72bJ4.7 / X a T1

9 2525.55 rvc 7 2530.69 r e T
I 5 2534.99 T TX X

38 2525.60 1 1
T T
Jl 1 12 2530.70 T

1 9 2535.10 WW T

T /I o c n c /, Q w lU o c
"2 n Q72b^U.7

/

Nb II 0 c2.b 0 n'2 c 'XUCO JO, JO Co I

16 Nb II 0 cZ.b 0 C "2 n QQ2b^U.77 W I ib 0 C "2 C CO2bJb.b7 Ru II

1 n T T
1 1 JO 0 C'2 1 1 Q2bJi.i7 III

T T
1

1

7n/U 0 c2bJb.bU "Cor e T1

1.0 2525.99 rtn 5 2531.25 JND T T
JL 1 60 2535.65 Jr T1

14 2526.01 us 20 2531.25 1 1
T T
I 1 4 2535.87 1 n T TX X

14 Ta II b 0 C "2 1 0 Q25^1. 2V Ta I
1 /I14 0 C'2 C 072bib.o / Ti II

Th II 2.0 0 C'2 T AIL2bjjl.4^ Tm II n 0 n12U 0 C "2 C Q ^2b3b.9b Co I

0 C 0 ^ '2/1
1 n T T

1 1
1 nl.U 0 C'2 T 7/12b3i. / 4 Kil T

1 36 0 C '2 ^ AQ L-O T1

55 2526.22 V 60 2532.12 la T T
1 1 5 2536.49 Pt T1

5 2526.30 r e T T
1 I 36 2532.18 uo T

1 1500 2536.52 Hg T1

l^u d 0 C 0 '2 C Ta 0 c2.b 0 c
"2 0 on2532. 2u Ir I 9 0 C '2 / 712536. /

1

Rh
Ta I

Q7 0 C '2 0 "2 12b32. Jl Mo II 1 012 0 C '2 / 002b36.o2 Fe II

lU WTW 4 0 C '2 0 /I "2

2b32.43 1 n T T
1 1 7 0 C '2 0 C2b36.ob jyjio

T
1

2.0 2526.77 T T"1 r 17 2532.44 r\ „<JS T
1 8 2536.86 TT^llO T T1

1

5 2526.81 KG 12 2532.46 T T
I 1 28 2536.95 T 11 T T1

1

/
0 0 C 0 0 '2

i:bz:6.o3 Os I
/
0 0 C "2 0 CO2bJ2.b2 Ir I

1 niU 0 c "2 7 no253 /.U2 Er II
00 0 C 0 / 0 '2

ZbZ6.o3 Ru 4 0 C "2 0 L L2b32.66 Rh Q7 0 c "2 7 n /I2b3 /.U4 Rh II

T /I14 0 C 0 "7 0*2
1 ni Q7 0 C'20 Q72bJ2.7 / III

T T
1

1

1 012 0 C "2 7 17COJ 1,1/ "Cor e

11 \JS 12 2533.00 1 a T
JL 28 2537.22 1 r T1

19 r 8 2533.06 TV/Tn T
I 5 2537.30 TTu

Q7 <cb<l /. IH Mo II 4o 0 C 'i "2 1 "2

COP J, L

J

Ir I
0 022 0 C'2 7 "2 "2CO J I.JJ Hf II

1 o
iz:

0 c 0 ~7 yi 0COL 1 ,'\d. Tm II 4 0 C "2 "2 1/12b33.14 La II Q7 0 C '2 7 LACO J /.b4 Yb II

14U 0 K 0 "7 /1

1

^bZ /.43 "Co _ 7 n 0 C 'il 02bJJ.23 no T
1

Q 0 C '2 7 Q2b J /.bo 1 r T1

44 2521,11 w :
3.0 2533.23 TTu 16 2537.94 1 a T TX X

4 2527.86 i rn T T
1 X 5 2533.24 rvU T

1 65 2538.00 KJS T T
X X

0 D ^b^ /. VU V II 12 0 C2'2 "21 Re I
o n2U 0 c

"2 D in2b Jo.lU Os 1
"x n3.U ZbZ /.9o Ti i.U 0 C "2 "2 C Q2bJ J.b7 Rh n

7 0 C'2 0 /I "2

2bj5o.4:? U

c.b TTU -J
0 c -2 "2 i^'i Po T T

1 X
c cbb 0 C2 Q /I A2bJo.4b IV/Tn T T

I J.

16 2528.47 V T T
1 X 80 2533.63 w T

X 38 2538.67 I D T T
X X

6 2528.51 r>a
T T
i. J. 6 2533.80 "Cor e T

J. 2.5 2538.73 TTU
^UU 0 c 0 0 CI Si li 2b J J.oU Ho I

-7 0 C'2 Q Q12bJo.ol Fe II
'2 0 n3/iU 0 c 0 0 no Sb 3.U 0 C'2 "2 Q 02bJ J.70 W I 0 n2.U 0 C '2 Q 0 Q2b Jo. 00 Ir I

4o ^:bZo.6Z U 0 T T
1 1 22 0 c '2 ^ m2b J4. Ui T) T

1
-7 0 c ^2 Q n n2bj7.UU "Cor e T T1

1

20 2528.84 V T T
1 1 4 2534.07 Kn 16 2539.20 T

1

6 2528.88 KU 12 2534.10 DoKe T T
X X 7 2539.31 w T1

l^iU
0 c 0 0 n 7 Co I

7 0 C '2 /I T ^2534. lb Ta 1
Q7 0 C'2Q '2 '2

2537. JJ Re I

5U 0 c 0 n T '2

Zb<i7.13 Fe I lU 0 C "2 /I 172b34.i / Os 1 b 0 C '2 Q A A Mjo II

4 iibZ7.41 Pt /
0 C '2 /I '2/12b34.j)4 u r T T

1 1 b 0 C '2 Qcojy,oo CjT T
1

11 2529.50 Re 6 2534.42 r e T T11 2.5 2539.72 Kn
6 2529.55 r e

T T
I I 55 2534.46 1 r T

I 11 2539.73 US T1

20 W b 0 C '2 /I /I 72534.4 / Ta I
1 /I14 0 c >i n 1/12b4U.14 Os I

16 2529.83 Fe 4 0 C "2 ^ CO2b34.b2 V II 1 01.2 0 c /I n 002b4U,2o Y
00
/iZ

icon 0 c2b27.ob Ti 0 n2U 0 C '2 /I ^02bJ4.o2 Ti II 0 n2.U 0 c /I n /in2b4U.4U Ir I

30 2530.13 Co 5 2534.68 W I 14 h 2540.45 Mo I

32 2530.18 V 30 2534.80 Re I 46 2540.51 Re I

6 2530.34 IVIb II 5 2534.82 W II 16 2540.62 Nb II

4 2530.45 Cr 3.0 2534.95 U 15 2540.74 Os I
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Table 2. All Observed Lines in Order of "Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriim Character in A Spectrum

80 2540.98 Fe I 42 2545.22 Sc II 65 2549.61 Fe I

5 2541.28 Ru I 5 2545.34 Th II 1.0 2549.99 Th
2.5 2541.37 U 60 2545.34 W I 2.5 2550.02 Fe II

16 ^D'+l.^c JND T T
1 1 30 2545.48 rce 2.0 <:55(J.04 Yd T T

1

1

5 2541.48 Ir 24 2545.49 Ta II 13 2550.09 Re II

6 ""2541.65 Os I 7 2545.54 Ir I 4 2550.10 W II
8 2541.69 W I 5 2545.64 Cr I 1.0 2550.17 Y

20 2541.92 Ti 28 2545.70 Rh 80 2550.37 W I

8
T T
1 I 3.0 2545.74 1 n T T

I 1 3.0 1

28 2542.02 Ir 80 2545.98 Fe 15 2550.74 Zr II

16 2542.10 Fe I 8 2545.98 V I 14 h 2550.85 Mo I

15 2542.10 Zr II 38 2546.03 Ir I 14 2551.00 W I

9 d 2542.23 Ta 13 2546.17 Os 46 d 2551.07 Ta I
T T
I 1 240 2546.55 on <i5bi.i9 la T

I

85 2542.51 Os 13 2546.67 Ru 6 2551.09 Fe I

3.0 2542.65 Th II 1.2 2546.74 Co II 1.2 2551.24 Th II
13 2542.66 Tm II 24 2546.80 Ta I 280 2551.35 W I

42 2542.67 Mo II 3.0 2546.87 Lu II 20 2551.38 Nb II
2.0

T T
1 1 120 2547.14 W 36 ^551.40 Hi T T

11
6 2543.09 Ce 6 2547.20 Ir 10 2551.40 Ir I

7 2543.25 Ru II 11 2547.28 Er II 3.5 2551.51 Tm II
8 2543.35 Mo I 1.4 2547.57 Y 14 2551.73 Ta II
3.5 2543.38 Fe II 6 2547.69 Ir 2.0 2551.77 Ce

12 12 2547.70 Us 3.0 O CCX QC Ilf T T
1 1

5 2543.45 Mn II 13 2547.90 Th II 3.0 2551.98 W I

5 2543.61 Mo II 13 2548.10 Os I 24 2552.02 Re I

9 2543.67 Re I 9 2548.14 Re I 10 2552.14 Yb II
2.0 2543.68 Gd II 3.0 2548.14 Th II 5 2552.25 Pt I

11 3.5 2548.15 w 8 2552.31 Dy II
7 2543.83 Dy II 12 2548.20 Hf II 220 2552.37 Sc II

5 2543.84 Re I 42 2548.22 Mo I 13 2552.49 Tmlll
16 2543.92 Fe I 18 2548.34 Co I 16 2552.65 V I

380 2543.97 Ir 3.5 2548.57 W 8 2552.69 Yb II
3.5 OCA A no T" T-v-i T T

1 I 1.0 2548.60 Kn 3.0 2552.73 Re I

3.0 2544.17 W 5 2548.63 Nb II 40 2552.75 Tm II

1.6 2544.19 Au I 14 d 2548.68 Ce 12 2552.96 V II
9 2544.22 Re I 8 2548.69 V II 12 2553.00 Co I

3.0 2544.22 Rh 2.5 2548.83 Os II 4 2553.06 Cr I

30 OCA A OO X3tt 12 2548.88 Ke 18 2553.16 W I

90 2544.25 Co { 5 2549.09 W II 7 2553.18 Ta II

5 2544.27 Ta I 14 2549.28 V II 38 2553.28 P I

2544.37 Ta II 12 2549.30 Co I 16 2553.37 Co I

2.0 2544.36 U 5 2549.30 U 12 c 2553.59 Re II
7 2544.71 Fe J 5 2549.37 Re J 5 2553.67 V II

60 d 2544.74 Re 14 2549.38 Ta 46 2553.82 W I

2544.88 Re 1.8 2549.46 Pt 6 2554.18 Re I

70 2544.80 Nb II 30 2549.48 Ru 9 2554.40 Ir I

10 2544.86 Co 3.0 d 2549.52 Lu 26 2554.46 Os I

6 2544.90 Er II 16 2549.54 Cr 46 2554.62 Ta II
5 2545.13 Dy II 60 2549.58 Ru 30 2554.63 Re II
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Table 2. All Observed Lines in Order of Wavelength

Intensity
ajid

Character

Wave- Element
length and
in A Spectrum

Intensity
and

Character

Wave- Element
length and
in A Spectrum

Intens ity

and
Character

Wave- Element
length and
in A Spectrum

1.2 2554.64 Sb I 2.0 2558.62 Rh 28 2563.61 Hf II
1.0 2554.65 Th I 10 2558.88 Mo II 15 2563.65 Mn II
2.5 2554.78 Eu II 2558.94 Mo I 14 2563.70 Ta I

7 2554.86 V 5 2558.90 V 17 2563.86 Tm II
42 2554.86 W II 14 2558.94 Nb 11 2563.91 W II

12 2554.91 Ta II 7 2559.02 Hf I 16 2564.04 Co II
15 2554.93 P I 20 2559.08 Re I 15 2564.17 Eu II
5 2554.93 Re I 2.5 2559.18 Eu II 44 2564.18 Ir I

24 2555.05 Ta
\

14 2559.19 Hi T T
II 28 2564.19 Re I

16 2555.07 Co 12 2559.41 Co II 10 h 2564.23 V I

60 2555.09 W II 120 2559.43 Ta J 11 2564.34 Mo II
2555.20 W 3.0 2559.49 U 10 2564.37 Os I

13 2555.11 Os 6 2559.71 Re I 3.0 2564.58 Ru I

1.8 2555.17 Tn II 6 2559.88 Re 15 2564.68 W I

10 2555.27 Os 30 2560.12 W { 4 2564.78 Er II

10 2555.35 Ir I 110 2560.15 In J 15 2564.82 V I

44 2555.36 Rh I 5 2560.19 Dy II 11 2565.17 Os I

8 2555.42 Mo II 4 2560.19 Os 24 2565.41 Nb I

10 2555.63 Nd T TII 170 2560.25 Sc T TII 26 O f~ / r" At TT2565.41 U
13 2555.80 Os 14 2560.26 Ru 3.0 2565.56 Yb II

42 2555.82 Sc II 4 2560.37 La II 44 2565.60 Th II
2.5 2555.86 Ru I 4 2560.47 Os 5 2565.72 Os I

8 2555.88 Ir 18 2560.68 Ta I 4 2565.79 Rh I

7 2555.99 Tl T T
11 13 2560.69 Cr 6 2565.84 Re I

3.5 2556.00 Ru 3.0 2560.75 W \ 7 2565.98 Tm II

9 2556.08 Os 13 2560.83 Ru I 3.5 2566.04 Rh I

16 2556.19 U II 0.7 2560.93 Th II 5 2566.25 Dy II
4 2556.27 W I 12 2561.46 Re I 5 2566.26 Mo II

2.5 2556.30 Ge
{

9 2561.51 W 50 2566.49 Os I

4 2556.31 Ru 60 2561.65 Tm II 3.0 2566.57 Re I

3.0 2556.43 Zr J 2.5 2561.80 Lu II 6 2566.59 Ru I

85 2556.51 Re 7 2561.94 Th II 24 2566.59 Th II
14 2556.51 Ta II 75 2561.96 W 24 2566.88 Os I

8 2556.57 Mn T T
II 8 2562.08 Mo T T

II 6 2566.91 Fe II
32 2556.74 W 46 2562.10 Ta 2.0 2566.92 Rh II

5 2556.75 Mo II 28 2562.13 V J 32 2567.05 Mo I

10 2556.76 Co 50 2562.15 Co J 1.8 2567.11 U
5 2556.84 Ho 24 2562.41 Nb II 4 2567.28 Rh

24 2556.94 Nb T T
II 2.5 2562.42 Ce 60 2567.35 Co I

8 2557.15 Cr 20 2562.53 Fe II 4 2567.45 Zr I

8 2557.56 W J 13 2562.66 Os J 14 2567.50 W I

18 2557.71 Ta II 12 2562.94 U 13 2567.51 Nb I

8 2557.77 Os 12 2563.01 Re 38 2567.64 Zr II
10 2557.94 Dy II 12 2563.15 Ru } 5 2567.73 Ho II
12 2558.06 Re 16 2563.16 Os II 2.5 2567.94 Th I

10 2558.09 Os 24 2563.16 W II 5 2567.96 U
3.0 2558.48 W 85 2563.21 Sc II 24 2567.99 Al I

5 2558.54 Ru 7 2563.28 Ir 10 2568.17 Eu II
2.0 2558.55 Pr 8 2563.33 Ta 13 2568.21 W I

10 2558.59 Mn II 13 2563.47 Fe II 4 2568.26 Tm II
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Table 2. All Observed Lines in Order of Wavelength

Intensity
ajid

Character

Wave- Element
length and
in A Spectrum

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

b 2568.39 V I 3.5 2572,37 Ir I 10 2576.69 Fe I

10 2568.56 W 6 2572.41 Ru 18 2576.69 Th II
44 ?R68 64 F?p T TX X 7 2572.48 Oio 36 2576.82 WfHI T TX X

17 2568.77 Ru 5 2572.65 Ti II 14 2577.02 W
40 2568.83 Os I 11 2572.70 Ir I 22 2577.14 Eu II

cD 2568.87 U oU CO 1 c, lb Mn I 36
<^ r- -7-7 r\ /2577.26 Ir I

110 2568.87 Zr II 5 2572.93 Cd II 110 2577.27 Pb
1.8 ?t;^,Q QB TT 7 2573.09 6 2577.29 VV
8 2568.98 W I 1.8 2573.13 Yb II 8 2577.32 U

18 2569.03 Nb I 5 2573.14 Ce 70 2577.37 Ta II

1 A14 2569.13 Ta II 3.5 2573. 4U Co I 10 2577.65 Cr I

4 2569.17 Ce 4 2573.48 Os
J

3.0 2577.73 Tb II
20 20 2573.53 w 40 Ibll.l^ To1 a

2569.30 W II 4.0 2573.54 Co I 9 2511.92 Fe II
4 2569.34 Tm II 50 2573.54 Ta I 4 2578.12 Re I

1.2 2569.47 Sr I 12 Re I 34 2578.14 Hf II
20 2569.71 U 46 2573.79 Ta 8 2578.16 Os
3.0 c.DOVt ' ' XvU 36 2573.90 TT1 X 10 2578.20 IN U
2.5 2569.88 Ce 8 2573.95 W II 8 2578.24 Ta II

10 2569.88 Ir I 30 2574.02 V I 14 2578.32 Os II

16 2570.09 W I
Oo 2574.06 Sb I 2.0 2578.32 Pr

6 2570.52 Fe II 4 2574.21 Re 5 2578.36 Mo II
5 50 2574.35 11 2578.57 XvU

9 2570.67 U 4 2574.37 Fe II 5 2578.71 Ir I

6 2570.71 Hf II 18 2574.38 Ta I 36 2578.74 Nb I

5 2570.78 Nb I 6 2574.42 Mo II 12 O C "7 O "7 "7

2578.77 Mo I

11 2570.97 Ru 6 2574.48 Th II 130 2578.79 Lu II

12 C.D 11, \JJ X X
T T
1 X 5 2574.56 X 111 T T T111 3.5 2578.91 1 X

5 2571.05 Nb 2.0 2574.66 Rh 6 2578.95 Ru I

7 2571.14 Os I 2.5 2574.74 Os I 12 2579.01 Re I

70 2571.23 Lu II 2.5 Eu II 5 2579.16 U
12 2571.26 Re 8 2574.84 Nb II 5 2579.22 Ru
20 T TX X 1.8 2574.86 TTX X 20 2579.26 wTV T TX X

4 2571.35 Yb II 7 2574.89 Hf 2.5 2579.30 Pr
140 2571.39 Zr II 48 2575.10 Al I 20 2579.40 W I

55 2571.44 W II 3.0 n o c "7 c o yi25 IbtCH Ru I
O C "7Q C /I25 / 7,54 W II

2.5 2571.45 Mo II 4 2575.41 Al 9 2579.43 Th II

40 L.D 1 L,D X Id T T
X X 5 2575.46 ww 5 2579,44 u

100 2571.58 Sn 18 2575.47 Ta I 1.8 2579,49 Ir II

100 2571.67 Hf II 50 2575.51 Mn I 11 2579.53 Ru I

15 2571.74 Cr I 1.8 O FT "7 C "7 'J2575.73 Co I 5
O n "70 C "7

25 /9.5 / U
32 2571.78 Os 6 2575.74 Fe

\

5 2579.59 Er II

30 2571.81 Re II 2.0 2575.75 Rh 12 2579.62 Ta
3.5 2572.07 Ir 5 2575.77 Mo 12 2580,03 Os II

13 2572.10 Nb 1200 2576.10 Mn II 70 2580,14 TI

5 2572.24 Co 1.0 2576.23 Rh 24 2580.16 Ta
18 d 2572.24 W II 6 2576.32 Re 8 2580,28 Nb II

2572.35 W II 1.0 2576.32 Th 8 2580.31 Re
3.0 2572.28 Ru 5 2576.56 Mo II 40 2580.33 Co II

40 2572.34 Mo 10 2576.60 Nb 30 2580.33 W
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Table 2. All Observed Lines in Order of Wavelength

Inte ns ity Wave- Element Tn t'p n s 1 1

V

j_i..L uV'j.j.o y Element Tn 1" n Q 1 Y\T VV dVfc?" Element
and length and 3.nd X XX uxx and cLnd XC; 11^ til and

Char acte r in A Spectrum in A Spectrum C^.\\ T\ T 7\ Ct T1, L ex. X CL \^ L'^ X ill x\ Spectrum

2.0 2580.35 Th II 6 2585.34 Co I 70 2590.94 Nb II
90 2580.49 W 11 2585.43 W I 7 2590.97 Ru I

c; 2580.70 Th II 1 7 9RSR AT Ta I AH 9^qi Ot;CD" i.,UD Ho II
1 nJ. u 2580.80 Ru c; 9RftR 74 Ru I 1 ft1 0 9 ^qi 19^ -3 71. 1 c Ru I

J-.O 2580.82 La II 9^ft^ RftL. DOD» OO Fe II C0 9 c;0l 1CD7 L,LD Re I

5 2580.82 Ti J 4 2585.95 Mo II 20 2591.25 u
6 2580.84 Co J 12 2586.08 Os 14 2591.33 Hf II

2581.05 Os I ? n /C OO. X _? Gd II 0 9cqT ^9C Dy L,HC Tb II
1 4± H 2581.06 W

J

1 0l.c Th II 1 ft10 CDy j.,Hy W II
Qo 2581.14 Ru c. 9c,8A 90^ D OO. ^ U u cD C.D7±,D 1 Dv II

4 2581.20 W II 4 2586.34 W I 9 2591.54 Fe II
12 2581.44 Re 5 2586.52 Ho I 16 2591.59 Re I

q 2581.56 Er II c;
t JOO. OH W I

9c:qi CAC D7l.D*t Ru I
A 2581.60 Ta II 9ftL. O 9^ftA 7^ Er II L0 9c;qi AqC D 7l, D7 Co I

2581.86 Eu II J n 9c;ftA 7q Re I D 9c;oi 77c D71. / / Mo II

7 2581.91 Ru J 12 2586.94 W I 38 2591.85 Cr I

70 2581.96 Os J 6 2587.00 Re I 3.5 2591.91 Er II
2582.11 U J. ± 9c;ft7 n"^coo 1 ,\J J Er II q7 9c;qi qo^ 371. 70 Mo I

O 11 2582.13 Lu II D U 9^ft7 07CD O 1 ,\J 1 U 1 q1

7

9c;qi qo^ 3 71. 7 0 Os I

DC 2582.16 Mo 1 D 9Rft7 99CDO 1 ,CC Co II 1 'KID 9c:q9 09c Dyc, uc Ru I

16 2582.24 Co II 1.0 2587.25 Th II 36 2592.06 I r I

5 2582.30 Fe 3.0 2587.29 Rh II 48 2592.20 Nb I

-JO 2582.54 Hf II 9Rft7 "^4CDO 1 9 D^ Er II 9 0c,u 9Rq9 ^^4CDvCtDH Ce II
2582.56 La II 1 9 9^ft7 4Q^ J O / . t 7 Os I ft ri0 U 9^q9 44c Dyc, HH Ta I

Q
/ 2582.58 Fe II ^ n ?'=iR7 7ACDO I ^ to W I CDyC, DJ Ta II

10 2582.62 Os J 9 2588.00 Fe I 4 2592.54 Dv II
9 2582.77 Re 5 2588.20 Cr I 500 2592.54 Ge I

D 2583.04 Ru I 4 P^ftft 9A/- _P OO. ^ D Os I i D CD/C,D 1 Er II
1 11

1

2583.11 Nb 4ft*T O 9Rftft 97^ D OO. ^ / Tm II 00 CDy C,D 1 U
1. o 2583.18 I r J fto ?c;flft 44^ D OO. *T*T Os C,D 9CiQ9 A4CDy C, OH Tb II

8 2583.22 Nb J 8 2588.78 Mo II 3.0 2592.78 Fe II
8 2583.22 W J 4 2588.88 Ta II 8 h 2592.84 Re I

2583.40 Zr II u CDO 7. U

O

Th II "^9D C 9^Q9 Q4cDy c,yn Mn I
/I 2583.42 Tm II q 9'=,ftq 07C J 07. u / Zr II LD o^QO qqCDyc, yy Ho I

2583.45 Th 40 9 ^ftq 1 7CD Oy , 1 1 W II ROD\3 9^Q'^ OftC Dy D, UO Ta I

2.5 2583.48 u 28 2589.19 Ge I 7 2593.38 W I

70 2583.99 Nb II 5 2589.27 Nb I 9 2593.57 u
/in 2584.03 Ta II oo 9cpq -iQCDOy,D7 Os I 90c u CDy D, OH Ti I
oO 2584.14 Ru c

-J
9CQq CIC jO 7. 31 Os I 4ftH 0 C 3 73. DO Ta II

/ u 2584.31 Mn 1 X <L J O 7. D / Ru I DC c 373. / u Mo II

40 2584.38 W T
3.0 2589.59 u 11 2593.70 Ru I

8 2584.42 u 1.5 2589.65 Zr I 9 2593.73 Fe II
1 O 2584.49 Ta II LD CDO7, 1 i. Mn II ftOO0 uu 9cq-2 70CDy J, ID Mn II
9 A 2584.54 Fe q

<L J 07. 01 Ta II 0D, U 9Rq-j qn^ 3 73. 7 u Os I

i iC 2584.61 Tb II 9 con 04 Au I D,D 9c;q4 1 93 7 *+. 1 ^ Hf I

17 2584.69 Ta 2.5 2590.20 Ta II 14 2594.14 Os I

6 2584.77 Re 3.5 2590.26 Ti I 4 2594.16 Co I

5 2584.90 U 3.0 2590.31 Tb II 36 2594.25 Ta II

4 2585.22 W 8 2590.59 Co I 8 2594.34 Nb II
12 2585.30 Dy 95 2590.76 Os I 55 2594.42 Sn I
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Table 2. All Observed Lines in Order of Wavelength

Intensity
and

Character

Wave- Element
length and
in A Spectrum

Intensity
and

Character

Wave- Element
length and
in A Spectrum

Intensity
and

Character

Wave- Element
length and
in A Spectrum

17 2594.74 Nb II 7 2598.86 U 2.5 2603.32 Rh II
14 C 2594.85 Re I 12 2598.90 Mn II 38 c 2603.33 Lu III
12 2594.85 Ru 36 2599.04 Ir I 12 2603.46 Re I

4
T T
1 1 10 cDv^.li Us 70 ^603.49 Ta 11

12 2595.03 Er II 6 2599.22 Hf II 28 2603.54 W I

5 2595.03 Th II 200 2599.40 Fe II 1.6 2603.55 U II
16 2595.23 Re I 30 2599.57 Fe I 4 2603.57 Cr I

65 2595.26 Ta 6 2599.64 Mo I 6 2603.72 Mn II
13 n cnr Ar\ ii/r-

^IsVd.hU ivJD 26 ZDvy.oo tie 6 ^ibUjJ.oU Us T
1

14 2595.59 Ta II 14 2599.91 Os { 7 2603.82 Ta I

32 2595.76 Mn I 28 2599.92 Ti I 26 2603.89 Re I

16 2596.00 Os II 26 2600.14 Ta I 5 2604.31 U
5 2596.00 Pt

—7

7 2600.18 Dy II 15 2604.38 W I
>•

4 /:ri7D.U7 Lia
T T
1 1 10 /ibUU.4l3 Us 9 <ibL)4.b5 Ir 1

10 2596.12 Ta 8 2600.73 Ta II 18 2604.60 Os I

2.5 2596.14 Yb II 8 2600.74 W I 2.5 2604.61 Eu I

4 2596.29 Yb II 6 2600.75 Os I 8 2604.86 Er I

5 2596.34 W -7

7 2600.78 Dy II 4 2604.96 Os I

2.5 iD^b.il Us 6 0/ nn o~7 ^^oUU.o/ Ke 5 ^bUb.Uo Mo T T
1 1

10 2596.40 Re 20 2600.89 Th II 36 2605.15 Ti I

36 1 2596.45 Ta II 3.0 2600.98 Co I 7 2605.32 Ta I

19 h 2596.49 Tm I 16 2601.06 Ta I 8 2605.35 Ru I

7 2596.58 Ti I 12 2601.08 Tm 18 2605.51 W I

7 ^596. 61 Ta
{

13 ^bUi.^y Nb T T
11 8 ^ibUb.bb re T

1

7 Ib^b.bl W 9 2601.46 Ru f~ r~ A550 2605.69 Mn II

14 2596.69 Os I 11 2601.54 U 12 2605.86 Ho II
5 2596.77 Mo I 10 2601.69 Mo I 7 2605.86 Ru I

14 2596.78 Re I 20 2601.76 In I 5 2605.93 Mo II
10 ^tiVb.Vt) Ke 6 0 / n 1 OA XTl-> 24 iibUb.Ui im T T

1 1

20 2597.05 Th II 8 2601.87 Re 5 2606.12 Co I

8 2597.14 Nb I 38 2601.96 W I 44 2606.37 Hf II

14 2597.20 Os I 5 2602.01 Nb I 70 2606.39 W I

2597.29 Os I 7 2602.04 Ir I 8 2606.43 Ta II

4 iLDvl,CiL Mo 5 6 dbUbm^H Kn T T
1 1

5 2597.33 Ru \ 9 2602.33 Os 8 2606.52 U

5 2597.38 Mo II 10 2602.38 Ta I 3.0 2606.69 Er II

12 2597.58 Os I 8 2602.51 W II 8 2606.73 U
14 2597.69 U 5 2602.55 Re I 16 2606.82 Fe I

6 tLb^ 1 , 1 1 To T T
1 I 8 8 <ibUb.7U W T

1

8 2597.73 W 6 2602.67 Hf { 2606.98 W II

6 2597.96 Re I 13 2602.80 W I 50 2607.03 Hf II

3.0 h 2598.05 Pr 32 2602.80 Mo II 90 2607.05 Tm II

600 2598.05 Sb 3.0 2602.87 Hf
/ r"

65 2607.09 Fe II

2598.09 Sb } 8 2602.93 Re 6 2607.24 Hf II

2.5 2598.07 Rh 4 2602.93 Tb II 5 2607.32 Re I

12 2598.21 Ta II 8 2603.02 W II 32 2607.37 Mo I

2598.37 Fe II 7 2603.14 Pt ^"^ 2607.38 W I

1 2598.42 W 6 2603.22 Os 2.5 2607.48 Th II

11 2598.74 W II 4 2603.31 Nb 9 2607.52 Ir I

5 2598.75 Ta 3.5 2603.32 Mo 14 2607.84 Ta II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

6 2608.20 Ta I 90 2612.07 Ru I 6 2615.96 Os I
oo 2608.20 U iV d.b\c,Vi W I 4 2615.99 Tm II

34 2608.25 Ir 34 2612.31 Sb 6 2616.07 U
2.0 c. OU 0,JC. 1 11

T TX X. 6 2612.37 T T 6 2616.26 u o T
1

38 2608.32 W 11 2612.38 Nb 8 2616.31 Tm II

13 2608.45 Hf I 5 2612.46 U 19 2616.48 Nb I

oU 2608.50 Re II <:61^,DV Hf I 10 2616.61 Hf I

11 2608.57 Tb II 13 2612.61 Ta II 14 c 2616.72 Re II
160 44 2612.63 50 2616.78 jyio

T
1

4 2608.67 Dy II 170 2613.06 Os I 6 2616.87 Er II

5 h 2608.84 Nb I 100 2613.07 W I 4 2616.90 Tb
4 2608.86 Mo I 36 i:613.08 Mo I 4

1 / T / r\r\2616.99 Tm
2.0 2608.89 Pr 120 2613.40 Lu II 14 2617.00 Yb II
5 T T

J. 1 5 2613.49 \^ o T T T1,11 9 2617.11 rte

6 2608.99 Tl 8 2613.59 Tm II 5 2617.18 Os I

24 2609.00 Ta I 26 2613.60 Hf II 8 2617.44 Re I

4L) 2609.06 Ru I 6 ^^613. 60 Rh 32 2617.62 Fe II
20 2609.20 Os 50 2613.65 Pb

J

16 2617.78 Ir
4 10 2613.74 PoJXc 8 2617.79 rtu

5 2609.43 Zr I 32 2613.82 Fe II 4 2617.86 Co I

6 2609.46 Tm II 50 2613.82 W I 12 2618.02 Fe I

5 2609.48 Ru I 2.0 2613.85 Nb II 40 2618.37 Cu I

5 2609.50 Ce 5 2613.90 Ce 20 2618.81 W
36 9 2613.95 TTU 20 2618.90 TVi1 n T T1 1

9 2609.86 Th II 6 2613.99 Ho II 26 2619.18 W
2.0 2609.90 Ce 5 2614.06 Os I 120 2619.26 Lu II
4 2609.96 Hf I 10 2614.07 Ru I 5 2619.28 Os
2.5 2610.07 Sm

J

4 2614.13 Co
J

9 2619.34 Mb II
4 COL U. 1^ Id. 700 2614.18 PhJr U 5 2619.57 irK.

24 2610.20 Mn II 8 2614.29 Hf II 10 2619.67 Ru I

13 2610.28 Nb I 8 2614.36 Co II 10 2619.88 Ir I
/I /46 2610.34 La II 2.5 2614.50 Os I

"7 C75 2619.94 Os I

7 2610.51 Ho II 5 2614.54 Er II 28 2619.94 Ti
5 Dl U. / H W 14 2614.56 Xvc 15 2620.03 XV t;

2.0 2610.76 Co I 6 2614.59 Ru I 6 2620.18 Ta I

38 2610.78 Os I 10 2614.98 Ir I 50 2620.23 W I

9 2611.05 Ru I 11 2615.09 Ru I 12 2620.29 V I

24 2611.20 Mo 24 2615.12 W
J

15 2620.34 Re
3.0 c.'Ol.LtL.c. o C T T1

1

8 2615.25 To1 a 9 2620.41 T T
1 1

48 2611.28 Ti 3.0 2615.26 Yb II 12 2620.45 Nb II

85 2611.30 Ir I 16 2615.39 Mo I 9 2620.61 Ru I

10 2611.33 Os I 1200 2615.42 Lu II 22 262U.62 Os 'I

36 d 2611.34 Ta 7 2615.44 W II 4 2620.93 Tm II
2611.46 Ta \ 40 2615.46 Ta 18 2621.07 Mo

7 2611.48 Ti 36 2615.66 Ta 17 2621.67 Fe II

55 d 2611.54 Re 5 2615.68 Re 8 2621.72 Er II
2611.60 Re 2.0 2615.75 Pr 4 2621.81 U

2.0 2611.62 Th 3.5 d 2615.88 Ir 50 2621.82 Os
80 2611.87 Fe II 2616.00 Ir 2.0 2622.00 Nb
3.5 2612.04 Ir 3.0 2615.95 U 5 2622.06 Co
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Table 2. All Observed Lines in Order o£ Wavelength

Tn t p n s itv Wave- Element Tti 1"p n q 1 i"\rL^llQ XLr y
—VV CX V ^ Element Tti 1" o Ti c t 'f""\r1X1Ldio l^y Wave- Element

3-11 d. length and a.ii(l and CilLKl iengin and
Char acte r in A Spectrum r^, Via T"a ntf^T\ > J, J. CX i. CL L -L in A Spectrum ri nT*a r-^" e^t* in A Spectrum

8 2622.21 Tm II 4 2627.77 Er II 5 2632.50 Ru I

50 2622.21 W I 70 2627.91 Bi 14 2632.52 Nb II
5 2622.43 Co I 110 2628.03 Pt I 10 2632.66 U

12 2622.58 Rh 2.5 2628.20 T
I r 50 2632.70

TXTw I

50 2622.74 Hf II 26 2628.25 W J 10 2632.89 Os I

18 2622.76 Re I 24 2628.28 Pb J 14 2632.98 u
4 2622.86 Cr I 32 2628.29 Fe II 4 2633.01 Re I

18 2622.90 Mn I 36 2628.48 Os I 100 2633.13 W I

8 2623.28 Re
{

19 2628.49 Nb 4 2633.33 fry i_Th T T
II

4 2623.32 Hf 5 2628.50 U 3.0 2633.46 Ru I

24 2623.45 Th II 14 2628.69 Tb II 12 2633.61 Re I

20 2623.51 Nb I 20 2628.74 Md I 10 2633.79 Ta II
15 2623.53 Fe I 5 2628.81 Th II 34 2634.17 Ir I

5
C/1 TT26^:3.54 U 8 2628.85 Ta T T

1

1

6 2634.29 Os I

6 2623.61 Os J 20 d 2628.89 W 8 2634.31 Yb II

3.5 2623.64 Ir II 2629.00 W II 6 2634.44 Os I

20 2623.70 Dy I 12 2628.93 U 6 2634.71 Nb I

3.0 2623.83 Ru I 10 2628.97 Mo I 10 2634.78 Ba II
19 2624. U4 Mn 2.0 2629.15 TTU 24 2634.81 T*v ^, T T

20 2624.12 Ta 2.0 2629.41 Ir I 3.0 2634.99 Rh

14 2624.18 Er II 4 2629.59 Fe I 6 2635.15 Ce
75 2624.34 Tm II 7 2629.78 Tm II 8 2635.27 Ir I

6 2624.57 Os 2.0 2629.82 Cr I 9 2635.42 Zr I

5 2624.80 Mn T T
1

1

55 2629.85 Mo 3.0 2635.50 Eu T T
1

1

2.5 2624.82 Ga 1.6 2630.02 Th II 36 2635.53 U

8 2624.92 U 4 2630.26 Ml J 3.0 2635.57 Hf I

4 2625.04 Re I 8 2630.42 Rh I 9 2635.57 Mo I

4 2625.20 Ho II 9 2630.53 Ta II 140 2635.58 Ta II
50 2625.22 W 8 2630.57 Mn 7 2635.79 Hf T T

1

1

8 2625.26 U 19 2630.67 V II 16 2635.81 Fe I

2.5 2625.32 Cr J 5 c 2630.75 Re I 28 2635.83 Re II
12 2625.32 Ir J 17 2630.91 Zr II 24 2635.86 Ru I

10 2625.46 Ta I 55 2631.05 Fe II 8 2635.93 Ta I

26 2625.58 Mn II 2.5 2631.22 Os II 3.0 2636.25 TTu
44 2625.67 Fe II 5 2631.26 U 6 2636.37 Ta I

2.0 2625.67 Ir J 24 2631.28 Si I 36 2636.55 W I

24 2625.74 Th II 24 2631.30 Ru I 50 2636.64 Re I

4 2625.86 U 55 2631.32 Fe II 42 2636.67 Mo II
18 2625.88 Rh 8 2631.50 Md 18 2636.67 T^ , ,Ru T

1

10 2626.24 W I 16 2631.54 Ti \ 55 2636.67 Ta I

2.5 2626.40 Th II 8 2631.57 Re I 100 2636.90 Ta I

2.0 2626.60 Cr 6 2631.57 Ru I 18 2637.00 Hf I

12 2626.64 Mn 5 2632.13 Ru 17 2637.01 Re II

5 2626.76 Ir { 4 2632.23 Tm II 360 2637.13 Os I

8 2626.95 Hf II 7 2632.24 Co II 6 2637.23 Tm II

5 2627.43 Ta 8 2632.24 Fe 6 2637.70 U
19 2627.44 Nb 12 2632.27 Ta II 3.5 2637.81 Er III
40 2627.55 Mo 24 2632.35 Mn II 6 2637.93 Ta II

14 2627.64 Co 16 2632.42 Ti 5 2637.98 Nb II

6 2627.65 Ru 50 2632.49 W 6 2637.98 Os I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
cind length and and lengthO and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

16 2638.17 Mn II 16 2641.60 Os I 70 2646.37 Ta I

32 2638.30 Mo I o 2641.63 Fe I 16 2646.42 Co I

7 2638.41 Tm II 12 2641.90 Yb II 4 2646.44 Yb II
10 ^o^o.Dl rvu T

1 6 2641.93 U 13 2646.45 Tm T T
1 1

1.6 2638.6 U 8 2642.08 Hf I 46 2646.49 Mo II

50 d 2638.61 W I 4 2642.12 Cr I 90 2646.64 Ti I

2638.75 W I
/
D 2642.16 Dy I 18 d 2646.74 Ta II

10 2638.67 Ta II 17 2642.21 V II 2646.89 Ta II
120 T T

1 1 30 2642.24 Nb T T
1 X 50 2646.74 W

2.5 2638.74 Rh II 11 2642.55 Yb III 32 2646.89 Os I

90 2638.76 Mo II 1.2 2642.61 Th II 100 2646.89 Pt I

2638.77 Eu II 1 oio 2642.75 Hf I 2.U 2647.02 U
1.6 2638.97 Ir I 24 2642.75 Re I 20 2647.10 W
3.0 9A'^Q m TT 4 2642.83 Tm T T

1 1 2.5 2647.11 Ce
24 2639.09 Zr II 50 2642.96 Ru I 14 2647.13 Re I

8 2639.12 Ru I 6 2643.00 Rh 4 2647.14 Er II
o 2639.19 Ta II 2643.12 W I 4 2647.25 Md I

13 2639.35 Pt I 6 2643.16 V I 9 2647.28 Rh
12 ^0^7. H^i 1 r T1 1.4 2643.24 U 75 2647.29 Hf T T

1 1

6 2639.44 Yb II 1.2 2643.27 Th II 12 2647.32 Ru

4 2639.49 Mo I 8 2643.40 Zr II 4 2647.46 Yb II
3,5 2639.51 Th II

A
4 2643.50 Tm II o on280 2647.47 Ta I

4 2639.68 Mb I 1.4 2643.54 U 50 2647.50 Nb
170 9A'^Q 71 T ycoj7» / i 1 r T1 8 2643.63 Os T

1 1.4 2647.53 U
10 2639.84 Mn II 5 2643.81 MO I 3.0 2647.56 Fe I

8 2639.84 U 20 2643.89 Ta I 12 2647.71 V I

1.2 2639.88 Th II 12 2644.00 Fe I 36 2647.73 Os I

4 2639.89 U 180 2644.11 Os I 9 2647.74 W II
2.5 T

1 8 2644.12 U 6 2647.78 Zr
5 2640.09 Ho II 6 2644.19 Ge I 7 2648.14 Tm II

5 2640.27 Sm 10 2644.19 Ir I 2.0 2648.30 Ce
1.2 2640.27 Th II

"7 CID 2644.26 Ti I 3.5 2648.45 Ru I

10 2640.28 Mo I 16 2644.30 Yb II 6 2648.46 Re II
5 ^OHU.^U HO T T

1 1 75 2644.35 Mo T T
1 1 2.0 2648.47 Pr

12 2640.33 Ru I 6 2644.36 V II 40 2648.64 Co I

2.5 2640.38 Ir I 2.5 2644.48 U 3.0 2648.78 Ru I

1.2 2640.40 Th II 14 2644.60 Ta II
A
4 2648.79 U

5 2640.69 V I 10 2644.60 W I 4 2648.80 Yb II
22 9A/in 77 T'rvi T TX 1 3.0 2644.78 Co T

1 24 2649.05 Re
14 2640.92 Nb I 14 2645.10 Ta II 15 2649.07 U II

52 2640.99 Mo I 20 2645.26 V I 5 2649.15 Hf II
oO 2641.02 Re II 6 2645.32 Dy II 2.U 2649.17 Sm
4 2641.06 Nb II 28 2645.47 u 4 2649.25 Mo

60 2641.10 Ti I 26 2645.69 w I 3.0 2649.30 Ti \

6 2641.17 Os I 4 2645.79 Mo I 2.5 2649.33 Ce

36 2641.27 Eu II 11 2645.84 V II 36 2649.34 Os
120 2641.41 Hf II 3.0 2646.02 Ru I 80 2649.46 Mo
26 2641.49 Au I 80 2646.19 W I 4 2649.48 Th II

24 2641.49 Th II 60 2646.22 Ta I 7 2649.51 Ru
4 2641.55 U 48 2646.26 Nb II 36 2649.52 Nb
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

4 2649.58 Re I 10 2653.57 w II 1.6 2657.09 Pb I

4 2649.68 Ho II O Z. C '2 CO Cr II 3.5
o / r" "7 in2657.19 Ti I

7 2649.79 Yb II 4 2653.61 Eu II 8 2657.30 Ta I

4 O Z, /l Q Q~7 TVi T T
1 i 7 2653.73 XT' „ T T 50 2657.38 W

4 2649.94 Co 140 2653.74 Yb II 7 2657.50 Hf II

10 2649.98 W I 8 2653.76 Ir I 24 2657.62 Nb I

6 2650.02 Ta I 14 2653.78 Os I 3.0 2657.68 Sm
5 2650.27 Co 6 2653.83 V I 1.6 2657.71 Ir

16 T T
1 1 3.6 2653.95 T -rt 180 2657.80 T w T T11

8 2650.28 Ta 2.5 2654.01 Ta { 18 2657.84 Hf II

12 2650.38 Zr II 4 2654.11 Er II 1.4 d 2657.86 U
14U C 2650.47 Be I 36 ^654. lii Re I 50 d 2658.04 W II

2650.55 Be 50 2654.45 Nb I 2658.19 W I

coDU.o/i oe 6 2654.58 U 36 2658.11 JVJD

2650.64 Be 16 2654.67 w I 6 2658.14 Ta II

2650.70 Be I 2.5 2654.75 Pr 2.0 2658.17 Pt I

2650.78 Be I 1.4 z?6d4.93 Ti I 1.4 d Z658.36 U
15 2650.58 Th II 70 h 2655.03 Mo 5 2658.40 Ru
5 4 2655.18 Jtte 19 2658.48 1 ru

T T
J. 1

6 2650.68 Os 6 2655.19 Os I 28 2658.59 Cr II

4 2650.73 Yb II 7 2655.25 Er II 180 2658.60 Os I

2650.86 Pt I lu a W 13 o z. c o z. z.2658.66 Th II

3.5 2650.99 Mn II 2655.67 W II 8 2658.69 Zr
24 ^iDDi.ui ue 4 2655.68 la 14 2658.86 1 a T T

J. I

13 2651.12 Nb II 7 2655.68 V II 4 2658.88 Nb II

11 2651.16 Hf II 6 2655.70 Nb I 4 2658.98 V II
1200 2651.18 Ge I 5 ^:655.7o Os I 2.5 2659.01 Rh I

32 2651.22 Ta II 4 2655.84 Re 6 2659.02 Re I

12 O/ICI OQ Tit, 8 2655.91 Mn T T
1 I 4 2659.02 TTU

3.5 2651.35 Er II 5 2655.93 Mo 3.0 2659.26 Yb II

550 2651.58 Ge 6 2655.96 Tb II 10 2659.41 Ta II
36 2651.84 Ru 46 2656.08 Nb II o o nZoO 2659.45 Pt I

60 2651.90 Re 5 2656.08 Ta 5 2659.46 U
19 ^651. yu V 7 2656.10 TT' -~

EjT T T
1 I 4 2659.61 V T T

5 2652.32 Ta 5 2656.11 Yb II 44 2659.62 Ru

15 2652.49 Al 4 2656.15 Fe I 4 2659.66 Ta I

32 2652.60 Sb 20 2656.22 V I 6 2659.79 Re I

20 2652.61 W 3.0 2656.25 Ru II 60 2659.83 Os I

32 ^obii.DO Kn 4 d 2656.46 TTU 34 2659.87 ua
12 2652.83 U 5 2656.49 Mo I 4 2660.04 Nb II

3.5 2652.86 Hf II 200 2656.54 W I 26 2660.09 Tm II

12 2652.91 Re I
1 A
1.4 Zbbb.bb Ru I

oO 26dU.14 U
6 2652.92 V 220 2656.61 Ta 20 2660.39 Al

\5 2652.94 Nb { 46 2656.68 Os \ 10 2660.52 W
14 2652.98 Os 1.4 2656.69 Ru 4 2660.54 Re

300 2653.27 Ta 5 2656.81 Ir 80 2660.58 II

60 2653.35 Md II 2.5 2656.84 Ce 9 2660.92 Os
14 2653.38 Nb 10 2656.98 Nb 2.5 2661.17 Ru II

3.5 2653.41 Tm II 6 2657.00 Er II 4 2661.17 U
5 2653.42 W II 6 2657.05 Lu 36 2661.18 Os I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intens ity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectriam

140 2661.24 Sn I 16 2665.25 Nb II 20 2669.17 U
±csu 2661.34 Ta I

oo ^DDj.D / TI I 1 c.LD 2669.29 Tb II
3.0 2661.39 Th II 26 2665.60 Ta II 26 2669.30 W I

5 /in ThDOX. H U 1 U T T 6 2665.70 TTU 1.6 9AAQ TK^bb7.H3 In T T1 1

24 2661.42 V 20 2665.77 w I 4 2669.46 Ir I

2.0 2661.50 Gd II 6 2665.87 u 6 2669.49 Zr II
lU 2661.56 W I 1 Ai.D 9AAc; QQ/lOuD.OV Th II 1 A 2669.53 Os I

36 2661.61 Ru II 4 2665.94 Ta I 18 2669.58 Ta II
2.5 c DDI. DH 1

U

T T
I X 4 2665.96 V T

1 9 OAAQ An Ti^ bD7. bu 11 T1

8 2661.73 Cr II 10 2665.97 Hf II 5 2669.77 W I

6 2661.86 Nb I 11 2665.99 Os 38 2669.91 Ir I

2661.88 Hf II OAAA no Cr II b 2670.24 Re I

18 2661.89 Ta I 12 2666.11 Yb III 48 2670,26 Er II
4 9AA1 Q'X Or, 11 2666.21 Us T 8 T

1

8 2661.97 Ti I 7 2666.24 Ho II 8 2670.52 U

130 2661.98 Ir I 9 2666.30 Er II 38 2670.64 Sb I

2662.06 Fe I Q7 0 A A A /I Q W II iU 2670.79 Re I

15 2662.10 Ta 6 2666,50 Ce II 3.0 2670.89 U
5 ^DD^.^H in T T

Jl 1 8 2666.54 TTU 13 ^b/u.7b LiV T T

5 2662.42 Sra 17 2666.59 Nb II 2.5 2671.06 Rh I

10 2662.55 Os I 5 2666.64 Fe II 5 2671.25 Hf II
2662.63 Ir I OAAA A7CDDO.D / Pr 1 Ai.b 2671.47 Th II

100 2662.84 W 6 2666.75 Mo I 100 2671.47 W I

3.5 PAA? RA TVi<ldd/i.od in T T
J. 1 10 2666.82 r c J 12 0A71 A'^ To T

1

300 2663.16 Pb 12 2666.98 Yb III 4 2671.67 V I

10 2663.22 Os I 6 2667.00 Mn I 40 2671.81 Cr II
O 2663.31 Ir I

c
J OAAT nn^DO / . uu Ta II y 2671.83 Mo II

36 2663.42 Cr II 6 2667.13 Re I 38 2671.84 Ir I

8 <i DO J). Dj \^>J
T T
1 1 6 2667.15 IN U T T

J. 1 14 0A71 9.A Ro T
1

4 2663.56 Nb II 6 2667.17 Ta I 60 2671.93 Nb II

20 2663.63 Re I 17 2667.30 Nb II 55 2671.98 Yb I

2663.68 Cr II OAAT zin Ru II JO 2672.00 V II
3.0 2663.88 Ta II 1.0 2667.54 Th II 6 2672.21 U

10 cDD^.vH W 6 2667.64 Th1 O T T1 X 32 0A70 OA p-r T T
1 1

2.0 2664.06 Th II 13 2667,76 Nb II 1.6 2672.48 Pr

10 2664.15 U 20 2667.80 Zr II 12 2672.50 Ta II
b 2664.22 Re I

A OAAT Q7 Ru I 2672.59 Mn II
6 2664.24 Ta II 3.0 2668,02 U 55 2672.65 Yb II
4 ilDD't.^V Us T T

1 1 6 2668.07 T1 3.0 OC-.lO AQ TTCO 1 C,Oy U
20 2664.32 W 26 2668.07 Ta I 7 2672.77 Re I

2664.34 W II 14 2668.20 Tm II 32 2672.83 Cr II
c 2664.46 Tm II i u OAAQ OQ Hf I on 2672.84 Mo II
7 2664.66 Fe II 19 2668.29 Nb I 6 2672.91 La II

22 2664.76 Ru 60 2668.34 Eu II 1.6 2672.94 Th
200 2664.79 Ir 70 2668.62 Ta T

I 4 2.613. ui Ce II

6 2664.81 Re 32 2668.71 Cr II 5 2673.23 V II

32 2664.96 W 8 2668.74 Yb II 32 2673.27 Mo II
28 2665.02 Yb II 5 2668.86 Tb II 7 2673.37 Mn II
8 2665.04 Er II 10 2668.99 Ir I 10 2673.42 Eu II

14 2665.10 Mo 9 2669.00 Hf II 6 2673.48 Ru I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
aind length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

30 2673.57 Nb II 50 2677.80 V II 10 2682.19 Os I

1.4 2673.58 U 5 2678.09 Tm II 10 2682.31 Tm III
10 2673.59 W II 3.0 2678.15 Tb II 2.0 2682.46 Ir I

5 ^:673.6U Ru
J

4 2678.16 Cr T
I 4 2682.62 Mo I

24
-

2673.61 Ir 24 2678.29 Eu II 5 2682.73 Ce II

2.5 2673.84 Mo I 2.0 2678.43 Hf II 14 2682.76 o u T
J.

4 2674.13 Tb II 5 2678.52 W I 24 2682.87 V II
6 2674.18 Ta II 36 2678.57 V II 6 2683.02 Mn I

O ^ ~7 /I '2/1 1~> y-. 200 2678.63 Zir
T T
I I 24 2683.09 V II

7 2674.43 Mn II 10 2678.66 Nb II 80 2683.23 M3 II

4 2674.49 Ta I 4 2678.67 Mo I 28 2683.28 TJ

55 2674.57 Os I 75 2678.76 Ru II 36 2683.34 w I

4 2674.57 Pt 36 2678.79 Cr II 32 2683.35 Hf II
d.ol'\.ov ID T T

1 1 8 2678.80 la T T
I 1 2.0 2683.42 Yb II

8 2674.70 W 1.4 2678.86 U 12 2683.56 Re I

38 2674.88 Os I 50 2678.88 W I 3.0 2683.75 Mn I

4 2674.98 Tm II 1.6 2678.93 Th II 4 2683.97 Tb II
8 2675.12 U 14 2679.01 Nb I 8 2684.04 Ir I
cD coId.Lj W 18 2679.06 r e T

1 9 2684.04 U
8 2675.15 Sm 7 2679.06 Ir I 10 2684.08 Tm II

10 2675.35 Er II 12 2679.10 Re I 110 2684.14 Mb IT

5 2675.40 W I 50 2679.32 V II 1.4 2684.23 Sc II
3.0 2hl5.bl Th II 5 2679.38 Os I 70 2684.28 Ta I

io O / -7 r o -7 -tT7 32 2679.56 Tm T T
1 I 1.4 2684.29 U

8 2675.88 U II 7 Os I 32 2684.29 Th II

90 2675.90 Ta II 6 Co I 7 2684.36 Oq T
J.

30 2675.94 Nb II 130 2679.85 Mo I 2684.41 Os
340 2675.95 Au I 14 2679.91 Re I 7 2684.55 Mn II

o o / "7 c no ^dblb.^o Co 12 2679.93 Tl T
I 10 2684.75 Yb II

5 2676.11 Rh \ 16 2680.04 W I 2.5 2684.80 Ti I

4 2676.33 Mn I 7 2680.06 Nb II 38 h 2685.08 TX

13 2676.41 U 32 2680.06 Ta II 3.0 2685.14 Ti I

6 2676.48 Ta II 2.0 2680.28 Rh 6 2685.14 V I

2.5 2676.63 Hi 1

1

2.0 2680.34 Cr 11 180 2685.17 Ta II

2.0 2676.69 U 6 2680.34 Mn II 2.5 2685.18 Pr

9 2676.83 Ir I 3.0 2680.40 Yb II 6 2685.22 Hf II

4 2676.84 Dy II 8 2680.63 Rh I 6 2685.31 Re I

14 2677.03 Re 26 2680.66 Ta II 9 2685.34 Co I

6 ^6 / /.i^ Tm T T
1 1 4 2681.10 T

1 r
T
1 6 h 2685.54 Lu I

44 2677.15 Pt 12 2681.36 Mo II 4 2685.61 U

200 2677.16 Cr II 260 2681.41 W I 24 2685.66 Eu II

11 2677.16 Te 3.0 2681.63 Ta I 9 2685.69 V II

6 h 2677.25 Lu 2.0 2681.65 Y I 3.5 2685.70 Pr
80 2677.28 W 5 2681,72 Mn I 7 2685.94 Mn II

3.5 2677.32 Dy II 2.0 d 2681.73 U 16 2685.98 U

2.0 2677.58 Hf II 4 2681.76 Zr II 3.5 d 2686.20 Tm II

4 2677.66 Nb II 2.5 2681.78 Rh I 2686.32 Tm II

12 2677.76 Re 13 2681.87 Ta I 24 2686.29 Ru I

20 d 2677.79 W II 4 2682.13 Nb I 4 2686.29 Ta I

2677.91 W I 4 2682.19 Hf I 2.0 2686.36 Hf I

38



Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intens ity ^V^3,vG — Element
and length and and length and and 1 f*n o"f"l^ and

Character 111 ±\ Spectrum Character in A Spectrum Character in A Spectrum

6 2686.36 V I 2.0 2691.03 Th I 4 2694.31 Rh I

2686.51 V I 32 2691.04 Cr II 7 2694.39 Re I

10 2686.39 Nb II 19 2691.04 U 13 2694.52 Os I

n 2686.50 Kn 4 2691.06 T »
1 r 1 55 2694.52 Ta 1

1

2.5 h PARA Ql Rh 26 2691.09 W I 3.0 2694.68 Co II

26 2687.09 Cr II 4 2691.18 Th II 6 2694.75 Os I

11 2687.13 Th II 40 2691.31 Ta I 17 2694.76 Ta I

19 2687.15 Nb I 500 2691.34 Ge I 1.6 2695.02 Th II
1 AlU 2687.37 w T

1 2.5 2691.69 Ce 14 2695.04 Nb I

3.0 Ru II 24 2691.77 Nb II 7 2695.21 Th II

10 2687.75 Zr I 6 2691.80 Ta II 7 2695.22 Mo II
3.5 2687.84 Tb II 6 2691.80 U 7 2695.36 Mn II

140 2687.96 V II 5 2691.90 Tb II 3.0 2695.39 Y I

3.5 2687.96 Yd T T
1 1 55 2692.03 £jU

T T
1 1 4 2695.43 Yb

2.5 ^ DO / . V

/

Ce 36 2692.06 Ru II 8 2695.43 Zr II

70 2687.99 Mo II 5 2692.16 W I 3.5 2695.46 Tb II
7 2688.04 Cr I 5 2692.25 Sb I 7 2695.47 La II

10 2688.08 Os I 20 2692.34 Ir I 12 2695.49 U
3.5 2688.11 Ru T

I 12 2692.36 TTu 5 2695.54 Ta T T

^ ooo. ± o Ru II 30 2692.40 Ta I 14 2695.56 Re I

14 2688.25 Mn II 42 2692.42 Th II 10 2695.56 Th II
6 2688.29 Cr II 10 2692.60 Zr II 80 2695.67 W I

1.6 2688.34 Th II 4 2692.61 Mo II 3.0 2695.71 Ta II
2.0 2688.35 Hi

T
I 11 2692,66 Mn I 2.5 2695.81 Th T T

1 1

4 ^ doO.hu Er II 14 2692.70 Os I 10 2695.85 Co I

20 2688.53 Re I 10 2692.78 Sc I 3.0 2695.91 U
7 2688.60 Sm 5 2692.83 Ta II 15 d 2695.96 Ce II

6 2688.64 Mo I 6 2692.85 Dy II 2696.07 Ce II

3.0 2688.71 Au I 2.0 2692.88 I r I 6 2696.05 Nb T
1

22 u DOO. / C V II 2.5 2692.92 Zr I 8 2696.07 Mo I

6 2688.82 Ti I 3.5 2693.04 Mo I 4 2696.08 Sm
6 2689.03 Ho II 3.5 2693.05 Tb II 8 2696.18 Hf I

1.4 2689.13 U 3.5 2693.19 Mn II 2.5 2696.30 U
12 2689.21 Fe I 4 2693.29 Ru T

1 3.0 2696.49 Ni T
1

12 o^oq o/iC.007, C.H Ta II 9 2693.34 Sm 4 2696.61 Os I

6 2689.29 Dy II 11 2693.34 Ta I 2.0 2696,62 Yb II

10 2689.35 Os I 6 2693.41 Tb II 28 c 2696.76 Bi I

200 2689.82 Os I 3.5 2693.47 Tm II 28 2696,81 Ta I

20 2689.88 V II 2.0 2693.49 1 r
T
1 4 2696.83 Mo T T

1 1

2.0 OLQQ on^ 007. 7U Ru I 6 2693.50 Ta I 5 2696.83 Tb II

4 2689.93 Er II 4 2693.52 Cr II 3.5 2696.83 Th II

3.5 2689.99 Tm II 2.5 2693.53 Mo I 16 2696.99 V I

30 2690.24 V II 18 2693.53 Zr II 150 2697.06 Nb II

10 h 2690.25 Re I 3.0 2693.74 Sm I 8 2697.24 Os
3.0 2690.26 Cr I 10 2693.77 U 8 2697.26 Re I

8 2690.51 U 1.6 2693.97 Th II 6 2697.40 U
4 2690.54 Ta I 20 2694.06 Zr II 17 2697.50 Tm II

4 h 2690.79 Re I 7 2694.21 Y 16 2697.51 W I

32 2690.79 V II 3.0 2694.22 U 4 2697.54 Th II

3.0 2690.90 Sm 220 2694.23 Ir I 26 2697.71 W II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intens ity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

16 2697.74 V I 70 2701.14 Eu II 2.0 2705.43 Cr I

11 2697.81 Mo I 12 2701.34 Ru I 75 2705.61 Hf I

4 2697.91 Cr II 60 2701.42 Mo II 3.0 2705.63 Rh II
16 2698.06 U 5 2701.48 WTW T T

11 16 2705.74 Mn T T
II

4 h t D 7 O. ^ D Tm III 3.5 2701.52 Tb II 1.6 2705.77 U

120 2698.30 J. a.
T
1 5 2701.55 U 3.0 2705.85 Co I

6 2698.39 T T T111 6 2701.69 Er II 160 2705.89 Pt I

20 2698.41 Cr II 20 2701.70 Mn II 10 2706 01 W I

20 2698.43 Pt I 280 2701.71 LiU T TII 6 2706 02 Fe T
I

6 ^ D70. HD TTU 2.5 2701.82 Th II 4 2706 06 Re I

20 2698.69 \^ r T T
i I 4 2701.87 Mo II 12 2706.12 Mo I

6 2698.73 V T
J. 80 2701.90 Eu II 70 2706.17 V II

6 2698.74 Th II 4 2701.95 Tm II 10 2706.17 Zr I

4 2698.79 Re I 13 2701.99 Cr I 10 2706 28 ml-.Tb T T
II

20 9AQQ HA w T
1 20 2702.11 W II 14 2706 40 Nb II

48 2698.86 NTh T T
1

1

50 2702.19 V II 700 2706.51 Sn I

5 2698.92 jr 1 48 2702.20 Nb II 18 2706.58 Fe I

3.5 2698.97 Mn II 3.0 2702.22 Pr 50 2706 58 W I

8 2699.11 Fe I 200 2702.40 Pt T
I 55 2706 69 Ta T

I

5 9AQQ 1 1 Sc III 5 2702.46 Nd 55 2706 70 Os I

4 2699.11 V I 22 2702.52 Nb II 20 2706.70 V II
1.4 2699.37 U 26 2702.52 W I 12 2706.73 Hf II
7 2699.41 Mo II 2.0 2702.53 Cr I 30 2706.77 Sc I

4 2699.47 Tm III 3.0 2702.63 Ba T
1 10 2706.88 Ce T T

11
3.0 c. D 7 7, O Re I 7 2702.67 Re I 2.0 2706.88 Ir I

48 2699.59 Os I 14 2702.80 Ta II 3.5 2706.92 Ta I

80 2699.59 W I 7 2702.83 Os I 22 2706.95 U
11 2699.60 Zr II 12 2702.83 Ru I 8 2707.01 Tm III
7 2699.63 Hf I 10 2703.06 la T

1 5 2707.02 117w
4 OAQQ R9O 7 7, O^l Tm III 8 2703.48 Cr I 3.0 2707.23 Rh I

10 2699.88 Ru I 2703.55 Cr II 10 h 2707.35 Pr
50 2700.01 W I 32 2703.73 Rh I 3.0 2707.40 Re I

85 2700.13 Zr II 4 2703.86 Cr II 17 2707.42 Os I

6 2700.15 Nb II 24 2703.96 Th II 10 2707.53 Mn T T
11

5 / UU. 1 / Tm II 4 2703.99 Fe II 5 2707.83 Nb II

8 2700.21 Mo I 8 2704.03 Ir I 14 2707.86 V II
6 2700.35 Pr 20 2704.07 Tb II 8 2707.88 w I

3.0 2700.56 Nb II 4 2704.18 Ho II 17 2707.95 Sc I

2.0 2700.60 Cr I 6 h 2704.26 Nb T TII 6 2707.96 S m
1-6 1 UU. DU Th II 10 2704.31 Ta I 4 2707.97 Ru I

2.5 2700.67 Er II 12 2704.37 Re I 3.0 2708.13 Ce II
6 2700.70 Ta I 7 2704.45 Os I 10 2708.18 Os

10 2700.75 Os I 5 2704.54 Nd 15 2708.18 Th II
2 5 2700.80 Yb II 2 0 2704*80 U 5 2708.18 W I

8 2700.89 Au I 3 0 2704.93 Ir I 2 0 2708.19 Tm II

90 2700.94 V II 4 2704.93 Mo II 14 2708.45 Mn II

5 2700.96 Cu II 12 d 2705.19 U 1.6 2708.50 U
4 2700.96 U 6 2705.22 V II 7 2708.57 Fe I

11 2701.00 Mn II 6 2705.24 Mo I 50 2^08.58 W I

17 2701.03 Mo I 24 2705.28 Eu II 7 2708.79 Cr II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intens ity Wave- Element Intens ity Wave - Element
and length and and length and and length and

Character 1 "n A Spectrum Character in A Spectrum Char acte r in A Spectrum

50 d 2708.79 w I 6 2712.35 Mo II 9 2716.31 Nb II
2708.92 w I 22 2712.41 Ru II 8 2716.32 Th II

3 0 2708.84 Yb II 24 2712 42 Hf II 1 0X w 271 (S 32 W II
4 2709.02 T T

II 16 271 2 42 Zr II 5 271 A 39 U
3 0 d 9 7nQ IT? u 2712.48 Re I 3 0 2 71 6 60 Er II

18 2709.20 Ru I 8 2712.66 Yb II 70 2716.62 Nb II
42 2709.23 Tl I 12 2712.74 Ir I 6 2716.75 Re I

6 2709.25 Mo I 8 2713.02 Re I A 271 6 80 Os I

36 2709.27 Ta 1

1

8 2713.05 V II 70 2716 98 Eu II
4 Ho II 6 2713.13 Pt I 10 2717.16 Mo I

4 2709.31 Cr II 6 2713.16 Re I 28 2717.18 Ta I

8 2709.33 Zr I 8 2713.19 Ru I 3.0 2717.28 Ce
3.0 2709.41 Ce II 5 2713.22 Tb II 5 2717 33 Nb II
6 2709.51 TT

U 6 2713.25 hr 36 2717 35 Mo II
10 97nQ c,R

<1 / U 7 , 3 O W II 24 2713.51 Mo II 5 2717.40 Ru I

850 2709.63 Ge I 18 2713.65 Ho II 1.4 2717.48 Zr I

10 2709.72 Tm III 16 2713.84 Hf I 6 2717.51 Cr II
18 2709.86 Os I 4 2713.91 U 2717 51(— 1 X 1 » X Rh I

6 2709.96 Mn T T
11 30 2713.94 T —

I n T
I 10X yj 271 7 53 W I

18 9700 QQ
L. I U 7 . 7 7 Eu I 2 0 2714.18 Pr 2717 61 W I

140 2710.13 Ta I 3.0 2714.20 Nb I 4 2717.55 Tm III
5 2710.19 Mo II 16 2714.20 V II 3.0 2717.56 U
4 2710.22 Re I 16 2714.26 Zr II 4 2717.63 Nb II

160 2710.26 T
I n I 19 2714.41 Fe II 1 0X VJ 2718.04 W II

10 971 n "^"^ Mn II 6 2714141 Rh I 24 2718.35 Yb II

1.0 2710.48 Th II 6 2714.58 u 17 2718.38 Ta I

9 2710.54 Yb II 3.0 2714.61 Th II 5 2718.43 Cr II
2 0 2710.55 Fe I 280 2714.64 Os I 10X \J 2718.44 Fe I

5 h 2710.67 Tl I 300 2714 67 Ta I 7 2718.51 Hf II
3 0 9 710 70 Ta II 3 5 2715 09 Th II 1 4X » 2718.54 Rh I

8 2710.74 Mo I 9 2715.17 Ce II 28 2718.59 Hf I

5 2710.78 W II 2715.24 Ce 10 2718.71 Os I

4 2711.10 U 2715 17 Mo I 2 5 2718.83 Ru I

48 2711.35 Sc I 8 2715 31 Rh II 1 7X / 2718.90 Sb I

3 0 C. 1 li.HD Th II 4 2715 34 Nb II 260\J \J 2718.90 W I

4 2711.49 Mo II 55 2715.36 Os I 10 2718.91 Os
11 2711.51 Tm II 120 2715.47 Re I 260 2719.02 Fe I

32 2711.51 Zr II 4 2715.50 Nb I 130 2719.04 Pt I

6 2711.53 Er T T
II 50 2715 50 W I 12 d 2719.09 Lu I

14 971 1 c:R Mn II 2715 54 U II 8 2719.33 U

8 2711.65 Fe I 14 2715.64 Os I 40 2719.33 W I

22 2711.74 V II 4 2715.69 Nb I 3.0 2719.45 Th II
4 2711.76 U 85 2715.69 V II 20 2719.46 Tm III
3 5 2711.79 Yb II 16 2715.77 Re I 75 2719.52 Ru I

8 2711.83 Hf I 6 2715*88 Nb II 4 2719.54 Re I

5 2711.99 Hf II 6 h 2715.91 Lu I 80 2719.65 Ga I

8 2712.06 U 10 2715.99 Co I 26 2719.86 W I

10 2712.12 Er II 10 2716.10 Nb I 5 2719.93 Th II

2.5 2712.14 Hf II 5 2716.18 Cr I 3.0 2719.98 Ce II
16 2712.31 Cr II 2.5 2716.25 Ti II 4 2720.02 Nb I
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Table 2. All Observed Lines in Order of Wavelength

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrxxm

Intensity
and

Character

Wa.ve-

in A

Element
and

Spectrum

120 2720.04 Os J 3.5 2724.29 Tb II 4 2728.32 Ho II
5

^ ^ -1/1

2720.14 Rh 320 2724.35 W I 2.0 2728.34 Mo I

10 2720.17 Mo I 14 2724.41 Mo I 7 2728.55 U
6 2720.18 Pr 26 2724.63 w I 7 2728.61 Mn II
4 2720.26 Nb II 6 2724.89 Th II 4 2728.63 Re I

5 2720.45 Ir I 3.0 2724.95 Ce II 32 2728.64 V II
5 2720.50 Gd II 8 2724.96 Fe I 7 2728.7 u
2.5 2720.52 Rh 50 2725.03 W I 11 2728.70 Mo I

6 2720.74 Er T TH 2725.06 w I 5 2728.82 Fe I

55 2720.76 Ta 8 2725.07 Ti I 6 2728.83 Ru I

3.5 2720.89 Tb II 2.0 2725.07 U 4 2728.91 Th II
120 2720.90 Fe J 22 2725.15 Mo I 13 2728.94 Rh I

55 2721.19 Tm II 13 2725.42 Ta II 32 h 2728.95 Lu I

10 2721.56 Ru 15 2725.47 Ru II 15 2729.04 Tm II
6 2721.59 Er II 16 2725.47 Zr I 8 2729.10 Hf I

6 2721.63 Nb II 6 2725.52 U 7 2729.13 Mo I

3.0 2721.64 Ca I 6 2725.58 La I 2.5 2729.16 Ce II
20 2721.70 Th II 8 2725.94 U 3.0 2729.26 U
6 2721.77 Ag 6 2725.95 Mo I 19 2729.33 Eu II
4 c 2721.77 Ho II 8 2726.05 Fe I 22 2729.33 Th II

20 2721.83 Ta J 8 2726.08 Nb I 38 2729.44 Eu II
80 2721.86 Os I 18 2726.22 Er II 2.5 2729.46 Ru I

3.0 2721.87 Pr 3.0 2726.32 Ta I 6 2729.51 Dy II
3.0 2721.90 Tm T T

II 5 2726.49 Pr 3.0 2729.56 Ir I

70 2721.98 Nb II 3.5 2726.49 Tb II 10 2729.62 W II

3.0 2722.19 Yb II 3.5 2726.49 Th II 6 2729.64 Re I

16 2722.21 Re J 90 2726.49 Zr II 17 2729.68 Mo II
4 2722.31 Nb 48 h 2726.51 Cr I 4 2729.83 Nb I

15 2722.38 Th T T
II 3.5 2726.65 Mo I 13 2729.92 Pt I

20 2722.56 V 9 2726.70 Hf I 2.5 2730.08 Y I

6 2722.60 Os 11 2726.97 Mo II 12 2730.10 Er II
150 2722.61 Zr II 7 2727.02 Zr I 10 2730.20 Mo II

14 2722.65 Ru 4 2727.18 Dy II 7 d 2730.21 Tb II
20 d 2722.68

TTTw 5 2727.23 Sb I 9 2730.27 Th T T
II

2722.81 w II 2.5 2727.25 Th II 10 2730.31 u

17 2722.70 Re I 5 2727.26 Cr II 8 2730.32 Nb II

19 2722.75 Cr II 6 2727.34 U 6 2730,33 Ru I

11 2723.00 Y 7 2727.42 Ti I 14 d 2730.50 Bi I

12 2723.03 U 4 2727.43 Nb II 55 2730.61 Os I

4 2723.22 V II 55 2727.44 Ta II 2.0 d 2730.70 Ce

1.6 2723.32 Th II 18 2727.54 Fe II 2730.80 Ce II

10 2723.38 Ce 10 2727.55 Re I 10 2730.71 Hf I

70 2723.58 Fe 20 2727.55 Tm III 4 2730.71 Ir I

5 2723.66 Nb II 420 2727.78 Eu II 3.5 2730.72 Tm II

2.5 2723.76 Ir 48 2727.78 Ta I 6 2730.73 Ta II

9 2723.84 Re 14 2727.94 Os I 9 2730.74 Fe II

7 2723.96 Eu 16 2727.95 W I 4 2730.83 Re I

9 2723.98 Nb 6 2728.02 Fe I 13 2730.85 Hf I

2.0 2724.04 Cr II 5 2728.08 Nb I 10 2730.93 Ru I

8 2724.06 Ru 11 2728.27 Os I 7 2731.12 Co I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrtim Character in A Spectrum

2.0 2731.13 Ti I 5 2734.31 Re I 80 2738.76 Hf II
6 2731.27 U 3.0 2734.35 Nb II 4 2738.79 Ho I

24 2731.35 V I 34 2734.35 Ru II 2 0 2738.82 Th II
4 2731.36 Os T T

1

1

14 2734.42 Th T TII 4 2738 86 Mn I

5 2731.37 Eu I 2.5 2734.85 Y II 6 2738.98 U

7 2731.42 Tm III 160 2734.86 Zr II 18 2739.22 Ru I

8 2731.53 Er II 7 2734.96 U 24 2739.26 Ta II
18 2731.56 Re II 8 2735.25 Eu I 26 2739.30 Er II
3 5 2731.58 ml—Th II 12 2735.26 Ta II 2 5 2739.32 Ir I

4 2731.58 Ti I 5 2735.29 Ti I 3 0 2739.33 Dy II

1.2 2731.77 Pr 5 2735.33 Tm II 8 c /39.38 Cr I

32 h 2731.91 Cr I 3.5 2735.45 Tb II 10 o "7
'2 n Idc /39.39 T Tu II

3.0 2731.92 Th II 28 2735.48 Fe I 75 2739.55 Fe II
2 5 2732.04 Ce T T

II 5 2735.58 U 13 212,9.11 V II
10 2732.06 Ta I 4 2735.61 Ti I 8 2739.81 Ti I

4 2732.17 Ce 3.5 2735.65 Mo I 2.5 2739.87 Sm
20 2732.21 Re I 200 2735.72 Ru I 11 2739.94 Re I

3.5 2732.42 Sm I 4 2735.79 Dy I 2 5 2740.00 Ir I

4 2732.61 Eu I 2.5 2735.83 Th T T
II 8 2740.10 Cr II

5 2732.67 Ir I 3.0 2735.88 Mo I 2 5 2740.18 Ir I

4 2732.68 Hf II 5 2735.97 W I 13 2740.18 Nb II
16 2732.72 Yb II 3.5 2735.99 Tb II 16 2740.32 Os I

55 2732.72 Zr II 14 2736.24 Tb II 8 2740.35 Zr II
55 2732.80 Os T

I 36 2736.25 Ta T T
II 40 2740.43 Ge I

22 2732.82 Th II 3.0 2736.33 Ce 12 2740.46 Co I

5 2732.83 Ce 8 2736.39 Os I 1.6 2740.48 Th II
42 2732.88 Mo II 3.5 2736.42 Mo I 12 2740.51 Zr II
8 2732.92 Ta I 2.0 2736.44 Th 13 2740.61 Os
3.0 d 2732.95 T Tu 19 h 2736.47 Cr T

I 16 2740.62 Eu II
55 2733.04 Re II 3.0 2736.76 Rh I 3 5 2740.70 Ta II

2.5 2733.13 Pr 20 2736.96 Mo II 6 2740.72 Dy II
10 2733.18 W I 10 2736.97 Fe II 12 2740.75 Os I

1.0 2733.20 Th II 5 d 2737.07 U 9 2740.79 W II
46 2733.26 Nb II 16 2737.09 Nb II 4 2740.86 U
16 2733.26 Ti I 70 2737.31 Fe I 2 0 2741.06 U

3.5 2733.34 Ta II 6 2737.43 Th II 11 2741.07 Cr I

32 2733.39 Mo I 8 2737.83 Hf I 6 2741.15 Nb I

12 2733.46 Nb II 2 5 2737.85 Pr 17 2741.17 Ta I

70 2733.58 Fe I 10 h 2737.88 Mo T T
II 5 2741.20 Li I

5 2733.59 Ru I 4 2737.89 Zr I 5 2741.32 Mo II

3.0 2733.77 U 5 2738.00 W I 6 2741.38 Os I

3.5 2733.90 Tb II 6 2738.13 U 16 2741.55 Zr II
5 2733.90 V II 5 c 2738.17 Lu II 7 2741,62 Mo II

20 2733.95 Ho II 8 2738.32 Re I 8 2741.71 Yb II
180 2733.96 Pt I 5 2738.33 Os I 6 2741.75 Rh I

22 2733.97 U 4 2738.33 Th II 8 2741.75 U
3.0 2734.00 Fe I 3.0 2738.41 U 9 2741.96 Ce
3.0 2734.08 Yb II 6 2738.46 Os I 6 2741.97 Re I

3.0 2734.27 Fe I 7 2738.48 Pt I 11 2742.03 Cr II
5 2734.30 Pr 6 2738.60 Mo II 4 2742.10 Pr
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intens ity Wave- Element Intens ity V/3.V6 — Element
and length and and length and and -i- ^— XX LX

1

and
Character in A Spectrum Character in A Spectrum Char acte r in AJ.XX XI Spectrum

11 2742.17 Cr I 8 2746.16 u 3.0 2750.13 u
8 2742.26 Fe I 4 2746.21 Cr II 70 2750.14 Fe I

7 2742.26 Tb II 5 2746.21 W I 30 2750.18 Er II
24 2742.32 Tl

{

2.0 2746.24 Pr 30 275o!22 Gd II
55 2742.41 Fe 3.5 2746.3 U 24 2750.35 Ho II

12 2742.41 V II 36 2746.30 Mo II 8 2750.41 Ta II
8 2742.53 Y I 42 2746.48 Fe II 180 2750.48 Yb II

120 2742.56 Zr II 4 2746.62 Hf I 44 2750.73 Cr II
5 d 2742.60 TTu 60 2746.68 Ta 11 2750.77 Trn T T

II
4 2742.67 V II 10 2746.74 W 3.0 2750.88 Fe I

4 2742.69 Os I 14 2746.83 Ta II 8 2750.89 Ce II
6 d 2742.74 Re J 30 2746.91 Nb J 6 2750.90 Er II

2742.86 Re I 38 2746.98 Fe I, II 8 2751.15 Os I

3.0 2742.92 Ta 3.0 2747.15 u 12 2751.45 Yb II
10 2742.95 Tm II 46 2747.16 Th II 40 2751.47 Mo I

30 2743.07 Md I 10 2747.25 Ta I 5 2751.60 Cr I

16 2743.07 Th II 7 2747.29 Eu II 40 2751.81 Hf II
28 2743.20 Fe II 6 2747.36 U 32 2751.87 Cr II
6 2743.22 TTu 13 2747.44 Re 9 2752.17 Eu T T

II
7 2743.28 Eu I 8 2747.48 V II 36 2752.17 Th II

20 2743.42 W I 2.0 2747.51 Ir J 75 2752.21 Zr II
9 2743.50 Tb II 1.6 2747.58 Th II 18 2752.30 Ta I

5 2743.56 Fe I 8 2747.58 Yb II 8 2752.45 Ru II
24 2743.59 Ta 7 2747.61 Pt

{

48 2752.49 Ta T T
II

28 2743.64 Cr II 8 2747.83 Eu 8 2752.77 Ru II

22 2743.64 Hf I 3.5 2747.85 Ta I 6 2752.78 Her I

6 2743.66 U 4 2747.85 Th II 7 2752.85 Re I

12 2743.71 Mo I 14 2747.91 Os 12 h 2752.88 Cr I

8 2743.87 Re 4 2747.97 Ru T T
II 28 2753.01 Nb I

8 2743.94 Ru { 2.5 2748.03 Yb II 12 2753.05 Re I

10 2744.00 Ir J 110 2748.26 Au I 20 2753.05 W
30 2744.07 Fe J 12 h 2748.29 Cr J 1.6 2753.09 Th II
20 2744.08 Tm II 10 2748.45 U 11 2753.14 Nb II
12 2744.26 Eu T T

1

1

7 2748.49 Mo 11 2753.18 Tm T T
II

2.0 2744.27 U 32 2748.66 Yb II 8 2753.29 Fe II

10 2744.34 W I 140 2748.78 Ta I 19 2753.40 V II
10 2744.40 U 3.5 2748.81 Th II 10 2753.44 Ru I

14 2744.45 Ru I 30 2748.85 Nb I 10 h 2753.64 Re II

6 2744.53 Fe 80 2748.85 w 4 2753.69 Fe T
1

2.5 2744.66 Pr 12 2748.86 Os { 6 2753.72 Os I

4 2744.96 Nb II 38 2748.98 Cr II 8 2753.86 Pt I

44 2745.00 As J 4 2749.06 Ti J 70 2753.88 In I

10 2745.09 Mo 12 2749.18 Fe II 4 2754.04 Fe I

10 2745.10 Co { 12 2749.18 Os 4 2754.07 Nb I

9 2745.30 Nb II 60 2749.32 Fe II 28 2754.16 U

5 2745.38 Mo 2.0 2749.32 Ir 240 2754.17 Lu II

4 2745.61 Eu 9 2749.53 Th II 4 2754.28 Cr II

6 2745.72 Ce 1.6 2749.71 Th II 4 2754.29 Mo I

10 2745.73 Nb II 100 2749.83 Ta 10 2754.52 Nb II

75 2745.86 Zr II 6 2749.96 U 650 2754.59 Ge I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intens ity W3.ve- Element
and length and and length and and X J. J.^ \tXX, and

Character in A Spectrum Character in A Spectriim Character in A Spectrum

2.5 2754.90 Cr I 60 2758.81 Zr II 10 2761.93 Re I

20 2754.92 Pt I 13 2758.82 Os J 16 2762.03 Fe I

10 2754.92 W I 1.6 2758.96 Th II 7 2762.05 Ta II
22 2754.96 Er II 9 2758.96 TTu 7 21b2.22 Ce II
8 2755.13 U 9 2758.97 Tm II 2.0 2762.28 Sm

5 2755.21 Re I 7 2758.98 Cr II 4 2762.31 Ru I

5 2755.26 W I 3.0 2759.00 Yb II 50 2762.34 W I

2.5 2755.27 Cr I 8 2759.06 Ta II 85 2762.59 Cr II

14 2755.29 Nb I 5 2759.32 I r 7 2762.69 Hf I

4 2755.37 Mo I 10 c 2759.35 Ho II 8 2762.70 Mo I

10 2755.59 Os I 9 2759.39 Cr II 20 2762.85 u
60 2755.64 Er II 4 2759.41 Th II 3.0 2762.90 Ce II
12 2755.64 Nb I 17 2759.47 Tb II 8 2763.03 Mo I

75 2755.74 Fe II 1.4 2759.48 Zr 10 2763.03 Zr I

16 2755.75 Dy II 4 2759.56 Tm II 2.5 2763.06 Cr I

10 2755.94 W I 3.5 2759.58 Mo I 160 2763.09 Pd I

1.6 2755.96 Th II 5 2759.73 Cr II 5 2763.11 Fe I

14 2756.07 Mo II 8 2759.79 U 44 2763.27 Os I

24 2756.26 Fe I 2.0 2759.82 Fe 8 2763.30 Re T
I

2756.33 Fe I 4 2759.91 Ir J 13 2763.37 Ta II

3.5 h 2756.45 Zn I 5 2760.03 W I 12 2763.38 Nb I

15 2756.69 Tm II 16 2760.10 Y I 28 2763.42 Ru I

2.5 2756.75 Cr I 8 2760.12 V II 28 2763.62 Mo II

3.0 2756.80 Ce 2.0 2760.33 XTU 13 2763.62 Th T T
11

7 2756.91 Hf II 6 2760.39 Pr 19 2763.79 Re I

4 2757.09 Dy II 11 2760.40 Th II 5 2763.93 Mo I

17 2757.10 Cr I 2.5 2760.53 Mo II 14 2763.94 Os I

9 2757.26 Nb II 12 2760.70 V II 40 2764.08 Gd II

8 h 2757.26 Ta T T
II 5 d 2760.74 w II 2.5 2764.18 S m

8 2757.32 Fe I 2760.84 w I 10 2764.19 Co I

6 2757.40 Ti I 9 2760.78 Yb II 6 2764.25 U
3.5 2757.41 Tb II 6 h 2760.93 Mn I 50 2764.27 W II

5 2757.49 Re I 7 2760.96 Tb II 2.0 2764.33 Fe I

3 5 2757.55 U 8 2761.00 Nb I 9 h 2764.35 Cr I

40 2757.72 Cr II 14 2761.08 Os I 5 2764.42 Yb II

4 2757.77 Ho II 1.6 2761.18 u 8 2764.56 Nb II

16 2757.81 Os I 1.4 2761.29 Ti II 9 2764.64 Th II

4 d 2757.92 U 5 2761.37 Co I 5 2764.98 Nd I

2758.18 U 9 2761.38 Yb II 32 2765.04 Os T
I

20 2758.00 Re I 12 2761.42 Ce II 9 2765.12 Th II

9 2758.08 Ti I 65 2761.42 Os I 10 2765.28 Nb II

6 2758.23 Ir I 24 2761.53 Mo I 12 2765.40 U
3 5 2758.31 Hf I 10 2761.59 W II 4 2765.44 Ru II

1 20 2758.31 Ta I 50 2761.63 Hf I 6 2765.45 Os I

8 2758.50 U 50 2761.68 Ta II 11 2765.61 Er II

42 2758.61 Nb I 10 h 2761.76 Cr I 18 2765.67 V II

8 d 2758.63 Mo II 15 2761.78 Fe I 50 h 2765.74 Lu I

5 2758.71 Re I 2761.81 Fe II 5 2765.93 Nb II

10 2758.78 Hf I 11 2761.78 Sn I 2.5 2766.18 Nb I

4 2758.78 Nb II 8 2761.91 Zr II 7 2766.22 Co I
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Table 2. All Observed Lines in Order of Wavelength

Intens ity Wave- Element Intens ity Wave- Element Tnfp n ^ 1 1"v Wave- Element
and length and and length and 3.n.ci length and

Character in A Spectrum Character in A Spectrum X. ex X CX \f X in A Spectrum

14 2766.26 Mo J 50 2769.98 Er II 6 2773.84 Ho II
8 2766.37 Cu J 16 2770.04 U 12 d 2773.96 Th II

12 2766.38 Er II 10 2770.10 Os I 2774.07 Th II
18 2766.39 Re 20 2770.17 Gd II 2 0 2774.00 Pt I

8 2766.46 V II 32 2770.42 Re 100 2774.00 W I

5 2766.51 Dy II 6 2770.46 Hf II 20 2774.02 Hf II
85 2766.54 Cr II 90 2770.71 Os I 11 2774.02 Os I

3.5 2766.57 Tb II 18 2770.82 Th II 19 d 2774.04 Zr I

5 2766.72 MO 6 d 2770.86 Zn I 2774.16 Zr T T
II

7 2766.81 Tm II 2770.98 Zn 12 2774.28 V II

10 2766.85 Ho II 100 2770.88 W I 10 2774.38 Os I

8 2766.88 U 1.8 2770.98 Gd II 24 2774.39 Mo II
2.0 2766.91 Fe I 4 2771.04 Os 4 2774.48 Ru I

18 2766.96 Hi 11 2771.04 Tm II 100 o "7~7 yi yi o W72/74.48 W T
I

3.0 2767.01 Ce 12 2771.33 Yb II 2.0 2774.58 Ir I

3.5 2767.02 Tb II 1.8 2771.36 Ba II 9 2774.61 Er II
5 2767.09 Tm II 3.5 2771.36 Mo I 6 2774.72 V II

12 2767.12 Os I 10 2771.40 Nb II 3.0 2774.73 Fe I

4 2767.22 Mo 4 2771.44 Mn I 5 2774.74 U
18 2767.50 Fe II 2.0 2771.45 Cr 4 211^.11 Sm I

2767.52 Fe I 18 2771.49 Th II 7 2774.78 Tm II
2.5 2767.54 Cr J 8 2771.51 Rh I 4 2774.85 Th II
2.0 2767.65 Ir I 6 2771.61 Ir I 12 2774.88 Ta I

4 2767.73 Rh 3.0 2771.65 Nb II 10 2774.90 Os T
I

28 2767.74 Re J 50 2771.67 Pt 18 2774.98 Tm II

6 2767.85 Sm 8 2771.83 Ta II 5 2775.02 U
440 d 2767.87 Tl J 1.6 2772.01 Th II 1.8 2775.08 Th II

5 2768.09 Mo 18 2772.08 Fe I 15 2775.11 Ta II

6 2768 09 Ta II 4 d 2772.18 U 3 5 2775.22 U
36 2768.13 Nb II 5 2772.32 Hf II 6 2775.27 Hf II

3.5 2768.51 Gd II 5 2772.40 Dy II 4 2775.35 Ta II
11 2768.56 V II 24 2772.46 Ir I 4 2775.37 In I

22 d 2768.73 Zr II 26 2772.58 Lu III 220 2775.40 Mo II
2768 85 Zr II 8 2772.59 U 18 2775.55 Ir 1

20 2768 85 Re 8 2772.60 Dy II 6 2775.76 V II

24 2768.85 Th II 6 2772.60 Ho II 3.5 2775.78 U
10 2768.93 Ru II 10 2772.83 Ho II 90 2775.88 Ta I

26 2768.98 W I 19 2773.02 Hf I 5 d 2775.93 Pr
20 2769.32 Re 1.6 2773.02 Th II c 1 ib.vD pr
28 2769.53 Tb II 11 2773.07 Os 6 2776.11 Sm

2.5 2769.57 Nb II 15 2773.11 Re I 4 h 2776.23 Mn I

5 2769.60 Pr 46 2773.20 Nb I 24 2776.28 Yb II

50 2769.74 W 3.0 2773.24 Fe I 3.5 d 2776.29 U
30 2769.76 Mo II 4 2773.24 Pt I 20 2776.50 W II

28 2769.81 Gd II 110 2773.36 Hf II 38 2776.69 Mg I

3.0 2769.84 Pt 6 2773.61 U 5 2776.69 Tm II

15 2769.88 Os 6 2773.68 V 3.0 2776.71 Ta II
24 2769.89 Ho II 26 2773.70 w 28 2776.91 Os I

28 h 2769.92 Cr 20 2773.78 Md II 12 2777.04 Tm II

90 2769.95 Sb 9 2773.80 Tm II 12 2777.10 Ho II
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Table 2. All Observed Lines in Order of Wavelength

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrimi

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

6 d 2777.43 Ir I 40 2780.24 Nb II 18 2784.97 Ta II
2777.53 Ir I 10 2780.28 W I 6 2784.98 Th II

9 2777.50 Tm II 9 2780.30 Cr II 50 2784.99 Mo II
7 2777.71 rtc T

J. 12 2780.34 1 a T T
1 1 32 2785.03 is n T

1

18 2777.73 V II 36 2780.52 Bi I 4 2785.04 Os

16 2777.74 Mo I 70 2780.70 Cr I 36 2785.07 Tm II
6 2777.80 Th II 4 2780.70 Th II 2.5 2785.17 U
8 2777.86 Mo II 9 2780.77 U 14 2785.21 Re I

3.5 2778.04 1 n T T
1 X 11 2780.87 1 in T T

X X 3.5 2785.21 I
T T
1 1

5 2778.06 Cr II 3.5 2780.89 Ta 24 2785.22 Ir I

4 2778.06 Rh I 9 2781.04 U 8 2785.35 Ce
8 2778.09 Re I 10 2781.18 Er II 3.5 2785.50 Tb II

15 2778.22 Fe I 38 2781.29 Ir I 3.5 2785.54 V I

32 2778.29 JVJg
T
I 12 2781.37 1 a T

X 3.0 2785.59 i n T T
X X

11 2778.38 Ru II 38 2781.40 Gd II 1.4 2785.59 Y II

5 2778.40 Tm II 32 2781.42 Mg I 6 2785.65 Ru I

3„0
OTTO /I r~2778.45 U 16 2781.43 Re I 7 2785.69 V I

7 2778.50 Re I 6 2781.57 Er II 8 2785.70 Cr II
4 2778.57 VJS 8 2781.62 TTU 4 2785.79 JNCl

T
1

5 2778.69 w II 3.0 2781.79 Ta I 5 2785.88 w I

6 2778.71 Th II 3.5 2781.84 Fe I 12 2786.11 Er II

4 2778.76 Gd I 3.0 2781.89 Ce II 4 2786.11 Mo I

7 2778.82 Co I 48 2781.89 Eu II 5 2786.14 Re I

4 2778.82 3.0 2781.99 u e T T
X X 10 2786.17 i 111 T T

6 2778.82 Ta II 5 2782.07 U 1.6 2786.24 Th II

3.0 2778.84 Fe I 4 2782.12 Er II 5 2786.30 Hf II
5

Otto 0 ~7

2778.87 Ho II
0 r"

3.5 2782.35 Tb II 60 2786.31 Os I

22 2778.97 Er II 20 2782.36 Nb I 11 2786.56 Re I

12 2779.10 1 a.
T 1.6 2782.37 1 n T TX X 6 2786.64 0 m

2.5 2779.14 Cr I 70 2782.55 Os I 7 2786.77 Ta II

4 2779.14 Gd II 36 2782.97 Mg I 12 2786.80 Os I

6 2779.23 Sm 3.5 2783.00 Tb II 9 2786.86 Zr I

8 2779.36 Nb I 10 2783.03 Rh I 6 2786.92 Th II

44 2779.37 tit T1 10 2783.06 1 n T T
X X 9 2787.13 1 n T T1 X

7 2779.41 U 20 2783.12 w I 5 2787.20 Ho II

9 2779.48 Mo I 7 d 2783.29 u 7 d 2787.33 U
6 2779.54 Rh I 5 2783.32 Pr 6 2787.41 Er II

28 2779.55 Tm II 6 2783.49 Th II 4 2787.63 Cr II

3.0 2779.57 T T
1 I 50 2783.57 Ke T

i 3.0 2787.67 TVi1 n T T
X X

6 2779.59 Er II 8 2783.69 Hf I 6 2787.68 Gd I

6 2779.70 Ta I 7 2783.78 V I 46 2787.69 Ta I

10 2779.72 Nb I 4 2783.88 Os II 18 2787.71 Er II

20 2779.72 W I 4 2784.06 Th II 22 2787.83 Mo I

100 2779.81 Sn I 10 2784.27 Ce 12 2787.83 Ru II

90 2779.83 Mg I 17 2784.45 U II 4 2787.84 Cr I

4 2780.00 Mn I 14 2784.49 Tb II 5 2787.96 Tm II

4 2780.01 Ce II 14 2784.66 Yb II 2.5 2787.96 Yb II

110 2780.04 Mo II 7 2784.67 U 26 2787.98 W I

8 2780.04 U 3.0 2784.92 U 70 2788.10 Fe I

140 2780.22 As I 15 2784.95 Er II 6 2788.13 U

47



Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrvim Character in A Spectrum

15 2788.30 Ta I 34 2791.96 Gd II 80 2796.93 Gd II
3 2788.34 Er II 14 2792.04 Zr I 4 2796.95 Tb II
5 2788.45 Er II 18 2792.15 Tm II 6 2797.02 Th II
3.0 O "7 O O ^ O T'U T T 10 2792.16 Cr T T

11 9 2797.02 V T TII
9 2788.94 Mo I 3.5 2792.50 Pr 3.0 2797.08 Co I

16 2789.07 W I 6 2792.52 Er III 12 2797.14 U
3.0 2789.08 Pr 4 2792.64 Ru I 5 2797.20 W I

6 2789.15 Ta II 100 2792.70 W I 75 2797.26 Tm II
7 c/oy.cU ain T

1 10 2792.96 MO T
1 3.5

0~7Q"7 '2n TT2 /9 /.3U U
8 c 2789.27 Re I 17 2793.05 Nb II 40 2797.35 Ir I

10 2789.38 Sm 5 2793.27 Pt I 9 c 2797.69 Nb II
11 2789.50 Hf II 6 2793.28 Yb II 120 2797.70 Ir I

5 2789.68 W I 10 2793.39 Zr I 6 2797.74 Th II
16 0*700 "71 trfCloy,/ J Hi T T

11 4 2793.66 Re T
1 80 O "7(*1"7 "7/ Tlrt

2 /9 7.76 Ta T T11
2789.80 Hf II 5 2793.85 Er II 3.5 2797.77 U

6 2789.77 Ta I 6 2793.86 Ta II 8 2797.78 Fe I

2.0 2789.80 Fe I 5 2793.90 Ho II 5 2797.79 Yb II
3.0 2790.01 Mo I 7 2793.94 Ge I 10 2797.80 V II

22 ^790.14 Zr T
1 34 2793.94 TTU II 30 d 2797.93 Mo I

12 2790.31 Md I 22 2793.99 Os I 2798.01 Mo I

2790.41 Mo II 22 2794.19 Os I 6 2797.98 Tm II
8 2790.36 Mn I 1.6 2794.21 Pt II 16 2798.06 Mg II

4 2790.42 Th II 8 2794.26 Th II 9 2798.10 Re I

8 2790.53 Ce 12 2794.41 Ho T T
II 28 2798.18 Ir I

4 2790.57 Nb II 3.5 2794.44 Yb II 14 2798.21 Yb II

7 2790.66 U 70 2794.60 Tm II 650 2798.27 Mn I

12 2790.71 Ta I 9 2794.66 Gd II 5 2798.27 Th II

13 2790.79 Mg II 800 2794.82 Mn I 22 2798.40 Ta I

6 i:790.90 Os T
1 2.0 2795.01 F e

T
1 6 2/9o.d6 Laa

T T
11

13 2790.94 Re I 3.0 2795.08 Yb II 12 2798.65 Ni I

6 2791.01 Th II 3.5 2795.13 Zr I 2.5 2798.66 Th II

5 2791.07 U 4 2795.14 Nb II 6 2798.67 Cr II

5 2791.08 Ho II 6 2795.20 Ta II 11 2798.76 V II

8 o "7m no >r«2791. U8 Mn T
I 8 2795.23 TTu 7

0*70 0 Ql "VTV* T T11

2.0 2791.16 Rh I 2.5 2795.31 Yb II 10 2799.03 W II

1.4 2791.20 Y I 1000 2795.53 Mg II 5 2799.11 Th II

3.0 2791.26 U 3.0 2795.86 Nb I 5 2799.12 U
20 2791.29 Re I 10 h 2796.09 Tm II 12 2799.15 Zr II

16 2/91.3/ Ta T T
11 2.0 2796.11 Us T

1 5 0 7QQ "ii. TVIK T
1

11 2791.42 Ce 10 2796.15 W I 6 2799.38 Yb II

3.0 2791.43 Th II 2.0 2796.23 Co I 12 2799.45 V II

3.0 2791.43 Tm II 80 2796.34 Ta I
O IT

3.5 2799.53 Os
4 2791.44 Dy II 6 2796.46 Ir I 8 2799.54 Er II

6 2791.51 La II 9 2796.56 Ta I 3.5 2799.73 Er II

5 2791.54 Mo II 180 2796.63 Lu II 3.0 2799.74 Ir I

12 2791.62 Tin II 6 2796.63 Rh I 28 2799.84 Mn I

14 2791.67 Ta I 9 h 2796.70 Sm 50 2799.92 W I

12 2791.74 Nb II 50 2796.73 Os I 9 2799.99 Ho II

2.5 2791.79 Fe I 4 2796.78 Mo I 12 2800.05 Yb II

42 2791.95 W I 18 2796.90 Zr II 3.5 2800.11 Y II

48



Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character m A ope ctrum Character in A Spectrum Character in A Spectrum

6 2800.32 Nb 15 2804.52 Fe I 10 2809.50 Sm
9 oonn 1/1 T^TTzioUU.^n Jjy T T 10 2804 67 w I 14 c 2809 62 Bi I

10 <icSUU.4U 1 in T T
1 1 6 2804.76 Ta I 65 2809.72 Gd II

19 oonn CI TKiioUU.Di 1 D T T 7 2805.24 u 9 2809.95 u
8 T T 4 2805.54 V II 4 2809.96 Mo I

6 2800.57 Ta 16 2805.63 W I 14 c 2809.99 Ho II
A ZbUU.D/ in T T11 5 2805 70 Ti I 38 ?81 0 03 Ru I

8 ^oUU.D^ ID T T 16 2805.92 W II 12 2810.16 V II
13 h /loUU. /D Ke 8 2806.14 Mn I 3.0 2810.18 Ce II
8 o onn "7"7 o >iZouu. / / L

r

T T
I I 50 2806.30 Ta I 12 2810.27 V II

30 2800.82 Ir I 3.0 2806.50 Ti II 7 2810.30 Ti II
9 d 60 2806 58 Ta I 5 d ^ O X U. ^ _J U

9 2806.72 Ho II 3.0 2810.43 Mo I

20 d T T
1 1 4 2806.74 Ru II 190 2810.55 Ru I

15 2806.75 Er II 2.0 2810.72 Yb II

480 2801.06 Mn 10 2806.78 Zr I 11 2810.81 Nb II
8 oom /in T^TT T T

I 1 4 2806 79 Tm T T TIII 6 281 0 85 Dy II
28 9 Qm /1 7 TV/Trt^ 0 u i . / jyiD 260 2806.91 Os I 8 2810.86 Sm

^oUi.DD JVlL) 16 2806.98 Fe I 20 2810.91 Zr II
9 26 2807.05 U II 16 2810.92 Ta I

1000 2801.99 Pb 6 2807.31 Ho T T
II 14 2810.93 Gd II

5 ^oU^.UD irF 4 2807 36 Mo T
I 3.5 2811 10 Dy II

3.0 ^oU^.U / IND 6 2807.36 S m 12 2811.34 U
44 9Qn9 07 To 4 2807.48 Os I 19 2811.36 Ho II
5 h 9009 9c; -po 5 2807.71 Th 6 2811.43 Dy II

24 2802.50 Ti 10 2807.72 w T
I 4 2811.50 Mo I

22 T T
1 X 50 2807 76 Mo II 2.0 2811 56 Os I

36 9Qn9 c;a tt 4 2807.80 Os 6 2811.63 Nb I

600 9 Q n 9 7 n H/Irr T T
1 1 10 2807.83 Th II 8 2811.72 Ta II

26 9009 7C; nPK T T
I 1 9 2807.86 Re I 22 2811.75 Eu II

12 2802.80 V II 18 2807.98 Tm II 2.5 2811.87 Ce II
15 9009 Ql XJii 26 2808 00 Hf II 16 2812 00 Ho II

190 9 Dn9 D/1 I?!! T T11 7 2808.02 Mn I 9 2812.01 Cr II
10 9Dn9 DQ X? « T T

11 6 2808.05 Nb I 5 2812.07 Re I

10 9 on 9 QC TI/ 4 2808.16 Zr II 5 2812.25 W II

3.5 2803.04 Ce 3.0 2808.24 Os I 10 2812.26 Tm II
7 T T11 9 ?aoa 37 Mo I 3.0 ?81 2 3? Hf I

14 9 O n '7 9/1 T>4- 5 2808.38 Gd II 7 2812.36 Re I

11 T T
1

1

48 2808.39 La II 1.8 2812.42 Th II
3.0 iiIoU3.3/ In T T11 17 2808.42 Tm II 3.5 2812.58 Mo II

16 2803.47 V II 1.0 2808.51 Pt I 12 2812.59 Sn I

8 T T11 8 2808 57 W I 19 2812 64 Tb II
5 44 2808.94 Os I 3.0 2812.80 Ir I

9 iCoU^.ol JND T T
1

1

18 2808.98 U 6 2812.82 Ru I

5 9001 Ql TT 16 2808.99 1 n T T11 Qo 2812.84 JVin T1

10 9804 ni w 7 2809.09 Ho II 3.0 2812.98 Ti I

30 2804.07 Os 14 2809.11 Mn I 4 2813.02 Tm II
9 2804.10 Mn 4 2809.17 Nb II 7 2813.04 U

16 2804.24 W 4 2809.17 Ti I 3.0 2813.08 Eu II
30 2804.37 Er II 26 2809.32 Tb 5 2813.11 Re I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

5 2813.13 w I 22 2816.39 Dy II 4 2819.78 Tb II
42 2813.29 Fe I 4 2816.55 Tm II

n
8 2819.80 Ho II

9 2813.47 Mn I 4 2816.68 Nb II 4 2819.83 Er II
60 2813.58 b n T1 2.5 2816.74 TTU 9 2819.84 XTU
3.0 Y I 9 2816.96 Re I 80 2819.95 Re I

3.0 2813.82 Tm II 44 2817.01 Y III 1.2 2820.01 Co I

4U 2813.84 Os I
oo 2817.09 Ru I 13 2820.18 Os I

26 2813.86 Hf II 30 2817.10 Ta II 40 2820.19 Er II
340 2813.94 Hi u T T

1 1 1.6 2817.14 1 n T T
1

1

140 2820.22 III
T T
1 1

15 781 3 96 Re I 6 2817.20 Sm 2.5 2820.22 Tm II

4 2814.01 Gd II 9 2817.31 Tm II 8 2820.27 U
70 2814.20 Os I 3.0 O O 1 "7 A r\2817.40 Ti I 4 2820.34 Th II
12 2814.31 Ta II 28 2817.44 Mo II 6 2820.42 Hf II
6 2814.32 1 n T T 2817.50 X/Ir>IVIO

T
J. 4 2820.47 rjr T T

1 I

14 281 4 42 Tm II 5 2817.50 Ce II 9 2820.56 Os I

7 2814.44 Ho II 6 2817.50 Ta I 200 2820.78 Eu II
Vi 2814.48 Hf II oO o o 1 "7 c n281 /.bU V II 6 2820.80 Nb II
14 2814.51 Tm II 2.0 2817.51 Fe I 2.0 2820.96 Sm
9 2814.53 X D T T 4 2817.51 VJS T

1 36 2821.12 TTU T T
1 1

4 281 4 57 Th II 26 2817.68 Hf I 20 2821.15 Yb II

3.0 2814.67 Mo II 6 2817.84 Ti I 2.5 2821.23 Lu III
20 2814.68 Re I 2817.87 Ti II 18 2821.25 Os I

17 2814.74 Ho II 26 2817.96 U II 20 2821.29 Ni I

3.0 2814.74 1 m T T
1 1 11 2817.97 JVin

T
I 7 2821.45 jyjn

T
1

10 Hf II 100 2818.06 W I 6 2821.56 Zr I

11 2814.80 Ta I 11 2818.14 Tm II 3.5 2821.61 Th II
7 2814.81 Ce II 5 2818.25 Pt I 3.0 2821.92 Nb I

4 2814.84 Os I 5 2818.30 Mo I 6 2821.99 Ta I

70 2814.90 T
1 7 2818.36 /-I „Lr T T

11 5 2822.01 Cr T T
1 1

6 2814 Ql^ O X H. /X Ho II 38 2818.36 Ru I 9 2822.02 Th II

5 2814.96 Ce II 26 2818.47 Tm II 6 2822.03 Mo II
11 2815.01 Ta I 4 2818.48 Tb II 12 2822.03 Ru I

8 2815.02 Mn II 44 2818.74 Zr II 10 2822.12 Re I

11 2815.12 la T
1 5 2818.77 jyjn

T
1 3.0 2822.15 O C

T T
1 1

4 281 ^ 24 Dy II 10 2818.85 Er II 20 2822.37 Cr II

4 2815.27 Os I 2.0 2818.86 Y I 3.0 2822.38 Th II
lU 2815.45 W I 16 2818.94 Hf I 4 2822.43 Mo I

4 2815.54 Mo I 4 2818.95 Ru I 7 2822.55 Mn I

8 2815.56 L/ O T1 5 2818.98 TTU 5 2822.56 Y T
1

5 2815 76 u 7 2819.08 Tm II 1.8 2822.57 Th II

28 2815.78 Os I 5 2819.14 Ta II 20 2822.57 W II

5 2815.82 Hf I
oo 2819.21 Nb I 5b Hf II

9 2815.91 Mo I 9 2819.33 Th II 1.8 2822.69 Th II

7 2815.98 U II 2.5 2819.35 Er II 3.0 2822.86 Mo I

5 2816.07 Hf II 11 2819.37 Ta I 2.0 2823.11 Pr

4 2816.07 Th II 2.5 2819.54 Sc II 50 2823.18 Ir I

220 2816.15 Mo II 8 2819.56 Zr I 410 2823.20 Pb I

55 2816.18 Eu II 4 2819.68 Ho II 50 2823.28 Fe I

15 2816.32 Re I 22 2819.74 Hf I 7 2823.36 Ho II

4 2816.35 Yb II 7 2819.78 Re II 4 2823.54 Tm II

50



Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrxam Character in A Spectrum

1.8 2823.55 Th II 11 d 2827.48 Ta II 3.0 2831.36 Ir I

6 2823.73 Ho II 2827.60 Ta II 200 2831.38 W I

2.0 2824.10 Pr 10 2827.50 Zr II 5 2831.44 Mo II

12 2824.17 \JS T
1 2827.54 Zir TI 20 c 0^1, _5D 1 m T T

26 2824 20 Ho II 10 2827.52 Re I 2.0 2831.59 Os I

10 2824.25 Re I 10 2827.74 Mo II 24 c 2831.69 Ho II
5 2824.33 Er II 1.8

0 0 1 "7 ~7 /2827.76 Th II 38 2832.06 U
50 2824.37 Cu I 8 2827.76 Tm II 4 2832.07 Mo II
16 2824.37 TTU T T

X 1 22 2827.87 Oilrtu T
1 12 iL.OJtL,i.O 1 1 T T

90 2824.45 Ir I 60 2827.92 Tm II 2.5 2832.20 Yb II

4 2824.67 Os 4 2827.99 Th II 12 2832.24 Os I

6 2824.77 Tm II 6 2828.07 Ti I 70 2832.31 Th II
5 2824.81 Ta I 2828.15 Ti II 32 2832.44 Fe I

5 2824.86 TTU 2.0 2828.32 Jr r 8 ^ojd, / u la T T

5 2824 91 Er II 4 2828.37 Dy II 8 2833.03 Tb II

14 2824.97 Yb II 18 2828.58 Ta II 950 2833.06 Pb I

11 2825.18 Nb I 40 cw 2828.72 Eu II 8 2833.24 Ir II
8 2825.35 U 5 2828.79 Mo I 14 2833.26 Eu II
2.5 2825.37 Y T T

J. I 2.5 2828.81 r e T1 20 T

10 2825.44 Dy II 28 2828.90 U 8 2833.31 Ce

9 2825.46 Re I 8 2829.01 Ge I 5 2833.33 Th II
15 2825.56 Fe I 2.0 2829.03 Os I 100 2833.63 W I

60 2825.56 Zr II 44 2829.16 Ru I 20 2833.64 Ta I

3.0 2825.67 Hj r T T1

1

40 2829.27 vJS T 26 COJ J, 1 D LrU T TX X

6 2825 67 Mo I 12 2829.30 Eu II 5 2833.79 Ho II

3 2825.69 Fe I 9 2829.32 Hf II 7 2833.82 Tm II
3.5 2825.86 Nb II 8 2829.37 U 9 2833.82 U

28 2826.16 Tl I 6 2829.38 Er II 12 2833.91 Zr II
8 2826.18 la T

1 6 2829.75 IND T T 26 d C.O^0,^J Hir T TX X

9 2826 19 u 5 2829.79 Mo I 14 2834.00 Ru I

5 2826.38 Y II 4 2829.79 Ta II 28 2834.08 Re I

4 2826.42 Ta I
-7

7 2829.81 Zr I 6 2834.12 Rh I

12 2826.43 Rh I 32 2829.82 W I 12 2834.13 Hf I

10 2826.43 1 rn T T
J. I 9 2829.94 MO T 8 COjH,iC.O K^T T T1 X

10 2826 48 Nb I 1.8 2829.94 Th II 18 c 2834.35 Lu II

30 2826.54 Mo I 5 2830.15 Tm II 10 2834.39 Mo II
12 2826.64 Ho II 5 2830.17 Ir I 9 2834.40 Zr II
14 2826.68 Rh I 5 2830.29 W I 8 2834.41 Ta I

5 2826.68 O C T T 140 2830.30 ir I TX 14 C.OjH,H7 in T T

2.5 2826 75 Cr I 5 2830.35 Re I 4 2834.55 U

6 2826.75 Mo I 8 2830.41 Er II 7 2834.71 Pt I

15 2826.86 Th II 6 2830.45 Th II
/I

4 2834.98 Yb II
4 2827.00 U 20 2830.47 Cr II 18 2834.99 Ho II

26 2827.02 Tm II 4 2830.51 Ir I 14 2835.12 Nb II
28 2827.08 Nb II 10 2830.79 Mn I 3.5 d 2835.15 Dy II

16 d 2827.15 W I 22 2830.90 Ce II 2835.33 Dy II
2827.28 W I 5 2830.92 Ho II 10 2835.33 Mo II

11 2827.18 Ta I 15 2830.94 Sm 3.5 2835.44 Rh I

2.5 2827.31 Rh I 26 2830.98 Yb II 2.5 2835.46 Fe I

9 2827.40 Tb II 4 2831.21 Er II 3.5 2835.60 Ce II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spe ctrum Character in A Spectrum Character in A Spectrum

280 2835.63 Cr II 3.0 2838.62 U II 4 2842.05 Dy II
26 2835.64 W I 480 2838.63 Os I 15 2842.09 u
8 2835.66 Ir I 4 2838.63 Tm II 20 2842.15 Mo II
6 2835.80 TTu 38 2838.72 Er T T

11 4 2842.24 U
10 2835.85 Ho II 9 2838.72 Tb II 12 2842.28 Ir I

2.5 2835.91 Mo J 6 2838.79 Cr II 8 2842.37 Mo I

1.2 2836.03 Mo I 5 2838.89 W I 4 2842.42 Tm II
11 2836.05 Th II 16 2838.93 Tm II 4 2842.48 U
5 2836.17 Tm T T

II 10 2839.10 Tm T T
II 2.5 2842.52 Ce II

22 2836.24 Nb 80 2839.16 Ir I 5 2842.56 W I

10 2836.25 W J 2839.24 Ir I 2.0 2842.58 Yb II
3.5 2836.31 Mn I 8 d 2839.24 Th II 42 2842.65 Nb II

60 2836.40 Ir I 2839.34 Th 3.0 2842.76 Tm II
4 2836.44 Th 16 2839.34 W T

I 30 2842.82 Ta I

5 2836.48 Cr II 14 2839.34 Zr II 28 2842.82 Th II

4 2836.49 Zr I 3.0 2839.36 Ce II 1.8 2842.83 Ce
8 2836.52 V II 7 2839.58 Mo I 20 2843.00 Re I

4 2836.57 Ru I 7 2839.85 Tm II 2.0 2843.01 Pr
4 2836.62 npTa 19 2839.89 TTu T T oo 2843.17 Ru T

1

3.0 2836.69 Gd II 1400 2839.99 Sn I 190 2843.25 Cr II

6 2836.69 Rh I 13 2840.02 Cr II 1.8 2843.30 Th II
5 Ho II 6 2840.15 Th II 6 2843.39 Ho II
5 h 2836.91 Cd I 60 2840.22 Ir I 8 2843.51 Ta II

18 c 2836.92 T «^
1 n 48 2840.23 Gd T T

11 15 2843.52 Zr T T
11

4 2837.00 Dy II 4 2840.30 Sm 9 2843.63 Fe I

6 2837.00 Gd II 18 2840.35 Re I 4 2843.64 Nb II
6 2837.12 Er II 9 2840.39 Ta II 3.0 2843.73 Mo II
4 2837.15 Co I 2.5 2840.42 Fe I 10 2843.78 W I

15 2837.19 TTu 10 2840.44 Os T
1

oO 2843.96 Eu T T
II

80 2837.23 Zr J 4 2840.47 U 8 2843.96 Tb II

110 2837.30 Th II 1.8 2840.51 La II 26 2843.98 Fe I

5 h 2837.32 Mo I 16 2840.54 Ru I 2.0
^ r\ A A o
2844.03 Pr

12 2837.33 Ir I 8 d 2840.62 U 9 2844.16 Re I

9 2837.33 T Tu 10 2840.63 Er T T
II 10 2844.18 TT «Ho II

14 2837.34 w I 16 2840.94 Nb I 75 2844.25 Ta I

22 2837.42 Os I 8 2841.04 V II 28 2844.39 Mo I

18 2837.55 Re J 38 2841.15 Nb II 220 2844.40 Os I

4 2837.61 Dy II 8 2841.16 Th II 4 2844.44 Nb II
4 2837.73 TTu 12 2841.33 Gd T T

II 34 2844.46 Ta T T
11

5 2837.76 w J 12 2841.34 Tm II 75 2844.58 Zr II

2.5 d 2837.89 Ce II 8 2841.49 Hf I 32 2844.66 Tm II
2837.99 Ce II 50 2841.57 W I 9 2844.68 Ho II

6 2837.90 Mo
}

70 2841.60 Os I 8 2844.68 Os I

6 2837.94 Ta 4 2841.68 Ru II 20 2844.76 Ta I

6 2838.02 Zr II 1.8 2841.72 Ce II 4 2844.93 V I

4 2838.06 V 1.8 2841.81 Th II 6 2844.99 U
10 2838.12 Fe 5 2841.91 Er II 22 h 2845.13 Lu I

44 2838.17 Os 18 2841.94 Ti II 1.8 2845.19 Th II

10 2838.24 Ta II 4 2842.00 Tb II 6 2845.24 V II

1.2 2838.45 La II 3.5 2842.02 Nb I 34 c 2845.35 Ta I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

6 2845.35 Tm II 3.0 2848.98 Tm II 8 2851.86 Yb II

3.0 2845.45 Ce 3.5 2849.03 Ce II 40 2851.97 Zr II

7 2845.60 Fe I 9 2849.05 Os I 13 2851.98 Nb I

8 2845.60 U 4 2849.05 V II 6 2852.05 Eu II

8 2845.80 Nd T TII 24 2849.10 TT y~KHo X T
II 6 2852.09 T Tu

46 2845.83 Hf I 9 2849.18 V I 6000 2852.13 Mg I

1.8 2845.83 Th II 30 2849.21 Hf II 20 2852.14 Tb II

4 2845.84 Ta I 5 2849.29 Cr I, II 7 2852.36 Ta II
12 2845.87 Er II 4 2849.30 Os I 2.0 2852.50 Th II

8 2845.93 Tb T T
11 3.0 2849.33 Yd T T

11 3.0 2852.59 Tm T T11

6 2845.96 U 20 2849.38 Mo I 8 2852.75 U
2.5 2846.02 Cr I 20 d 2849.46 W I 8 2852.84 Re I

4 2846.09 U 2849.56 W I 18 2852.87 V I

6 2846.28 Er II 15 2849.48 U 4 2852.89 Ho II

24 2846.28 No T T
11 11 2849.56 IND

T T11 5 2852.91 W T
1

4 2846.32 Ru I 6 2849.7 u 2.0 2852.94 U
40 2846.39 Os I 280 2849.72 Ir I 1.6 2853.11 Pt I

14 2846.55 Os I 12 2849.82 Ta I 6 2853.22 Cr II

16 2846.57 V I 140 2849.84 Cr II 46 2853.23 Mo II

8 2846.75 Ta 1 4 2849.98 XTu 3.0 2853.25 Tm T T
11

9 2846.97 Re I 3.0 2850.04 Co I 3.0 2853.41 Yb II

4 2847.02 Er II 8 2850.15 Hf II 8 2853.42 U
32 h 2847.17 Yb II 170 2850.49 Ta II 10 2853.49 W I

3.5 2847.24 Nb II 8 2850.49 U 8 2853.57 U II

4 2847.34 TTu 170 2850.62 S n I 5 2853.58 Mo I

8 2847.36 Th II 2.0 2850.64 Pr 2.5 2853.68 Yb II
4 2847.49 Sm 15 2850.66 Er II 5 2853.84 W I

200 2847.51 Lu II 10 2850.69 V II 3.5 2853.91 Gd II
14 2847.57 V II 2850.77 V II 4 2853.93 Ti II
2.0 2847.72 TTu 140 2850 76 Os I 2.5 2854.02 Pr

20 2847.82 w I 8 d 2850.79 Mo I 9 2854.02 Tm II

1.8 2848.02 Th II 2850.90 Mo I 70 2854.07 Ru I

100 2848.03 W I 16 2850.80 W I 8 2854.13 Yb II

17 2848.05 Ta I 4 2850.82 U 4 2854.14 Th II

2.5 2848.05 TTU 30 2850.96 Hf I 20 2854.16 Tm 1

8 2848.08 Er II 24 2850.98 Re I 10 2854.17 Nb I

24 2848.19 Zr II 220 2850.98 Ta I, II 8 2854.17 Tb II
220 2848.23 Mo II 6 2851.04 Tb II 18 2854.34 V II
40 2848.25 Os I 10 2851.10 Ti II 8 2854.43 Y II

10 2848.30 jNd
T T
11 7 2851.11 O 0 1 8 2854.43 '7 f T T11

26 2848.37 Er II 50 2851.12 Yb II 6 2854.49 Yb II

14 2848.44 Yb II 4 2851.18 Mo I 2.0 2854.58 Pd II

65 2848.52 Ta I 20 2851.21 Hf II 7 2854.67 Ce II
40 2848.52 Zr I 24 2851.26 Th II 5 d 2854.87 Mo I

9 2848.58 Ru I 4 2851.35 Sm 7 2854.88 Ce II

1.6 2848.72 Fe I 14 2851.36 Cr II 6 2854.89 Tm II
9 2848.77 V I 7 2851.43 Th II 2.0 2854.92 Th II

10 2848.86 Tm II 16 2851.45 Nb I 4 2854.92 U
5 2848.92 Er II 38 2851.80 Fe I 8 2854.96 Tb II

5 2848.94 Dy 5 2851.81 U 6 2855.07 Cr II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrxim Character in A Spectrum

26 2855.22 V I 3.5 2859.73 Dy II 10 2862.48 Gd II
3 5 2855.32 Ce 5 2859.74 u 90 2862 57 Cr II

12 2855!34 Os I 1.6 2859.*78 Gd II 28 2862.57 Eu II
10 2855.35 W I 60 2859.80 Yb II 4 2862.61 Co I

24 2855.41 Er II 30 2859.83 Er II 4 2862.61 Er II

3.5 '2855.45 Ce II 14 2859.96 Nb I 5 2862.61 Th II
100 2855 68 Cr II 24 2859.97 V I 4 2862 62 U II

8 2855.69 Tb II 20 2 860*. 02 Ru I 10 2862.70 Dy I

3.5 2855.72 Ce II 10 2860.06 Os I 13 2862.72 Ho II
3.0 d 2855.82 Ir I 5 2860.07 Re I 4 2862.79 Ce II

2855.93 Ir I 20 2860.12 Tm II 3.0 2862.80 U
5 2855.90 La II 4 2860 17 Dy II 4 2862 84 Mo I

5 2855.'90 Th II 5 2860.25 Re I 22 2862.94 Rh I

6 2855.96 u 4 2860.26 Er II 3.0 2862.98 La II
6 2856.00 Mo II 6 2860.31 Hf II 16 2863.01 W I

80 2856.03 W I 5 2860.36 Tm II 3.0 2863.20 Mo II
3 0 2856 06 Zr II 8 2860 40 Yb II 1000 2863 33 Sn I

4 2856.16 Rh I 90 2860.44 As I 10 2863.35 Tm II
3.0 2856.30 Y II 16 2860.47 u 3.5 2863.37 Os II
6 2856.42 Dy II 7 2860.55 Tm II 5 2863.44 Fe I

5 2856.52 Gd II • 20 2860.56 Hf I 4 2863.44 U
8 2856 69 Ta II 5 2860 65 Dy II 4 2863 54 U

10 • Cr II 3.0 2860.66 Ir I 15 2863.75 Tm II
1.2 2857.00 Dv II 4 d 2860.68 Rh I 46 2863.81 Mo II
3.0 2857.12 Dy II 2860.76 Rh I 8 2863.84 Ir I

10 2857.13 w I 7 2860.80 U 4 2863.86 Fe I

12 2857.28 Ta II 2860 85 Zr I 16 2863 88Cm \J \J ^ % \J\J W I

7 2857!29 Nb I 3.5 2860.87 Ho II 3.0 2863.95 Nd
8 2857.40 Cr II 7 2860.88 Ta II 6 2864.10 u
4 2857.47 U 50 2860.93 Cr II 4 2864.26 Os I

5 2857.49 Th II 140 2860.96 Os I 6 2864.28 U
5 2857.54 Os I 85 2861 01 Hf II 20 2864.31 Mo I

6 2857!65 Hf II 36 2861.09 Nb II 15 2864.*32 Nb I

12 2857.68 Tb II 6 2861.12 Ta I 32 2864.36 V I

1.2 2857.87 Y 7 2861.13 U 5 2864.40 Rh I

8 h 2857.94 V I 20 2861.21 Yb II 2.5 2864.42 Eu II
2858 01 Ce 9 2861 23 Ho II 4 2864 48 Tb II

20 2858.04 W I 14 2861.33 Yb II 18 2864.50 Ta I

3.0 c 2858.14 In I 10 2861.34 Tb II 5 2864.56 Re I

6 2858.33 Yb II 28 d 2861.34 Th II 6 2864.65 Th II

26 2858.44 Ta II 2861.42 Th II 18 2864.66 Mo I

6 2858 46 Yb II 1 8 2861 35 Ce II 3 0 2864.75 Tm I

12 2858.57 Er II 46 2861.41 Ru I 5 2865.06 Gd II

12 2858.90 U II 22 2861.49 Ho II 6 2865.10 Zr II

70 2858.91 Cr II 3.5 2861.62 Ce II 85 2865.11 Cr II

6 2859.04 Nb II 85 2861.70 Hf II 12 2865.14 U
14 2859.38 Yb II 20 2861.74 Tm II 9 2865.32 Ta II

3.0 2859.52 Ce II 42 2861.98 Ta I 6 2865.33 Cr II

6 2859.57 Mo I 9 2862.32 Ti II 4 2865.50 Ni I

26 2859.67 Eu II 5 2862.41 U 10 2865.60 Zr II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

15 2865.61 Nb II 18 2869.13 V II 280 2873.32 Pb I

5 2865.62 Mo II 3.0 2869.22 Er II 32 2873.36 Ta I

3.0 2865.65 Pr 160 2869.22 Tm II 16 2873.42 Os I

8 2865.68 Oc\JS T
1 8 2869.31 r c T

1 18 2873.48 T T
Jl 1

40 U II 8 d 2869.37 u 6 2873.50 Yb I

80 2866.06 W I 4 2869.39 Os I 30 2873.56 Ta I

8 2866.09 Sm I 9 2869.56 Mo I 2.5 2873.62 Rh
8 2866.14 Ta I 6 2869.70 Ir I 5 2873.64 Mo I

6 2866.16 TTU 38 2869.81 T T
1 X 3.0 2873.65 III

T
X

6 ?R66 28 Dy II 2.0 2869.82 Dy II 15 2873.81 Er II

3.5 2866.33 Gd II 15 2869.82 Hf II 10 2873.82 Cr II
3.0 2866.36 Er II 6 2869.92 Th II 6 2873.88 Ho II

240 2866.37 Hf I 4 2869.96 V II 20 2874.06 Ho II
5 2866.37 w T

1 3.5 2870.06 VHI O T T
JL 1 9 2874.08 TTU

3.0 2866 4n Th II 8 2870.08 Mn II 20 2874.14 Ce

10 2866.42 V I 3.5 2870.18 Mo I 9 2874.15 Os I

22 2866.59 V I 48 2870.40 Th II 10 2874.17 Fe I

2.5 2866.63 Fe I 24 2870.44 Cr II 24 2874.17 Ta I

60 2866.64 rtu T
1 3.0 2870.53 Ci I

T T
1

1

500 2874.24 Kja. TX

3.0 2866 6^ Th II 28 2870.55 V I 14 2874.43 Ho II

6 2866.67 Nb I 2.5 2870.81 Th II 14 2874.57 Nb I

4 2866.69 Ir I 3.5 2870.90 Mo I 4 2874.59 Os I

28 2866.69 Mo II 5 2870.90 W I 11 2874.81 Er II
70 2866.74 \^ r T T

J. I 14 2870.97 TTU 34 2874.96 T
J.

8 2RAA 79 Ho II 3.5 2871.08 Ce II 200 2874.98 Ru I

3.0 2866.81 Ce II 4 2871.35 Rh 9 2875.20 U II
28 2867.05 Yb II 16 2871.37 W I 16 2875.21 W I

10 2867.10 Cr II 55 2871.42 Ta I 18 2875.28 Re I

22 2867.19 rj oxvc T
1 220 2871.51 IViU

T T
JL X 2.5 2875.30 r e TX

12 2867 41 Ta II 2.0 2871.63 Ce II 120 2875.39 Nb II

5 2867.42 Tb II 12 2871.63 Cr I 28 2875.60 Ir I

4 2867.59 Os 10
o o T n / A2871.64 Ru I 28 2875.98 Ir I

5 2867.61 Dy II 9 2871.68 Er II 55 2875.98 Zr I

2.5 2867.63 T r>1 r T 3.5 2871.75 CAKjQ T T 36 2875.99 ur T T
1 1

55 2fiA7 Cr II 14 2871.82 Re I 6 2876.06 Eu II

6 2867.70 Hf I 3.5 2871.89 Mo I 16 2876.11 Ta I

4 2867.80 U 18 2871.99 Ho II 26 2876.24 Cr II
16 2868.01 Tm II 5 2872.30 Re I 17 2876.33 Hf II
28 2868.10 T

J. 5 2872.32 1 D T T
I 1 7 2876.41 ^y T T1 X

5 2RAR 1

1

Mo II 5 2872.34 Fe I 6 2876.41 Th II

9 2868.19 Ru I 16 2872.40 Os I 8 d 2876.43 u
8 2868.19 U 8 2872.44 Ho II 6 2876.54 Mo I

12 2868.31 Ru I 1.4 2872.50 Co I 40 2876.95 Nb II

5 2868.32 Mo II 4 2872.53 Zr II 80 2877.03 Nb II
5 2868.40 Sm 4 2872.55 Tb II 10 2877.05 Ta II

3.0 2868.45 Th II 4 2872.67 Re I 4 2877.05 U
75 2868.52 Nb II 6 2872.84 Er II 5 2877.16 Hf I

36 2868.65 Ta I 11 2872.88 Mo II 8 2877.23 Er II

4 2868.68 Th II 8 2873.00 Tm II 5 2877.30 Fe I

5 2868.74 Ti II 4 2873.00 U 18 2877.35 Os I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrxim Character in A Spectrum

17 2877.44 Ti II 15 2880.72 Nb II 6 2884.04 Re I

10 2877.55 Zr II 6 2880.76 Rh I 26 2884.11 Ti II
20 2877.68 Ir I 8 h 2880.77 Cd I 11 2884.18 W I

12 CO / /.b7 la T T11 4 2880.83 CiT
T
1 8 2884.29 Dy T T

11
14 2877.69 V II 11 2880.87 Cr II 28 2884.29 Th II

2.0 2877.83 U 40 2880.98 Ho II 8 2884.41 Os I

14 2877.88 Dy II 6 2881.08 Dy II 7 2884.51 Ru I

140 2877.92 Sb I 3.0 2881.13 Ce II 7 2884.64 Ho II
20 CO 1 1,yo Cr T T

11 4 2881.13 in T T
11 10 2884.64 Re T

I

4 2878.20 Tm II 3.5 2881.14 Cr I 10 2884.70 Tb II

6 2878.36 Tm II 4 2881.16 Ir I 50 2884.78 V II
5 2878.38 Mo I 2.0 2881.23 Cd I 5 2884.83 Dy II

28 2878.40 Os I 4 2881.23 Ta I 3.0 2884.90 Pr
8 Colo.HD Lr T T

11 8 2881.25 T. D
T Y
11 6 d 2884.92 TTu

5 2878.54 Er II 5 2881.28 Ru I 10 2884.97 Nb I

9 2878.66 Rh I 40 2881.33 Gd II ^ 32 2885.04 Th II
6 2878.72 Dy II 5 2881.34 Sm 15 2885.14 La II

28 2878.72 W I 260 2881.60 Si I 38 h 2885.14 Lu I

10 0 D 7 Q "7/1 Ml-.CO lo, m IND
T T
1 1 5 2881.62 Fr 4 2885.19 TTU

10 2878.87 Eu I 6 2881.68 Sm I 4 2885.29 Ce

4 2878.87 U 4 2882.00 Th II 10 2885.40 Ta II
6 2878.90 Er II 5 2882.04 Ho II 6 2885.47 Hf II

28 2879.05 Mo II 4 2882.09 Zr II 9 2885.51 Dy II
8 iio/y.ub la T T

1 1 6 2882.12 Ku T T
11 11 2885.60 Gd T T

11
6 2879.11 Hf II 3.5 2882.13 Gd II 8 2885.74 Mo I

75 2879.11 W I 3.0 2882.33 Pr 8 2885.90 Tb II
14 2879.16 V II 4 2882.33 Ta II 6 2885.97 Rh I

3.5 2879.19 Th II 4 2882.34 U 4 2885.97 Yb II
3.0 0 0"70 O C TPco/y.CD hjT

T T
11 11 2882.37 Kh T

1 4 2886.05 TT
u

14 2879.27 Cr I 50 2882.50 V II 2.0 2886.06 Os I

6 2879.27 Re I 3.5 2882.51 Th II 8 2886.12 Er II
7 2879.36 Nb II 5 2882.54 Mo I 4 2886.23 Th II
3.5 2879.39 Os II 3.0 2882.60 Er II 10 2886.26 Yb II

75 O D 7 Q "2 Q tI7co/y.jy W T
1 6 2882.61 Ce T T

11 24 2886.29 1 b
T T
1 1

10 2879.41 Ir I 60 2882.64 Ir I 10 2886.44 Co I

10 2879.49 Mn II 20 2882.74 U 8 d 2886.45 U II
7 2879.49 Nb I 5 2882.90 Mn I 14 2886.46 Tm II
4 2879.52 Ta I 5 2882.93 Cu I 11 2886.48 Y I

2.0 O 0~7Q CI T*V»co/y.Dj In T T11 10 2882.93 TTU T T
1 1 4 2886.50 us T

1

10 d 2879.59 U 1.8 2883.04 Tm II 4 2886.50 Th II

14 2879.74 Ta I 4 2883.09 Sm 80 2886.54 Ru I

24 2879.76 Ru I 85 2883.18 Nb II 11 2886.61 Mo I

44- 2880.02 Ta I 18 2883.44 Re I 9 2886.68 Mn II
46 2880.03 V II 1.6 2883.45 Au I 19 2887.00 Cr I

3.0 2880.20 Os II 3.0 2883.47 Ho II 10 2887.11 Er II

32 2880.26 Ho II 14 2883.60 Ru I 24 2887.14 Hf I

8 2880.59 U 2.0 2883.61 Th II 19 2887.25 U
5 2880.63 W I 3.5 h 2883.75 U 6 2887.31 Re I

6 2880.64 Ce II 6 2883.80 Zr II 8 2887.44 Tb II
10 2880.65 La II 3.0 2883.94 Os I 11 2887.54 Hf I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
amd length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

6 2887.59 U 65 2890.93 Tm II 13 2894.14 U
7887 A? Mo I 160 2890 99 Mo II 1 2 2894 1 5 Ta I

11 2887.66 w 5 2891.03 Dy II 22 2894.17 Cr I

260 2887.68 Re \ 10 2891.04 Ta 5 2894.22 Ce II

3.5 2887.69 Nb II 5 2891.07 Ti II 5 2894.25 W I

1.0 2887.81 Fe I 14 2891.25 Th I 10 2894.32 Re I

?8R7 81^ (JO / • (J± Th II 1 ?X C 2891 28 Mo II ?RQ4 4? Nb II
8 2887.85 Eu II 6 2891.29 Ho II 120 2894.45 Mo II
4 2887.91 u 4 2891.34 Sm 17 2894.47 Tm II
6 h 2887.96 Tm II 500 2891.38 Yb II 17 2894.48 Tb II

8 2888.00 Ru I 6 2891.42 Cr I 2.0 2894.48 Th II
2888 0^ Yb II 9 2891 48 Re I n 2894 "iO Fe I

10 2888.04 Zr II 120 2891.64 V II 17 2894.51 U
12 c 2888.06 Re II 4 2891.65 Ru 8 2894.58 V I

5 2888.10 Tb II 14 d 2891.73 Th II 2.0 2894.84 Hf I

8 2888.15 Mb II 2891.81 Th II 420 2894.84 Lu II
1 nJ. u 7888 1 6 Er II 6 d 2891 80 U 4 2894 R4 U
2.5 2888.20 Pt 5 2891.83 Os 4 2894.89 U

19 2888.25 V II 90 2891.84 Ta \ 30 2894.99 Ho II
17 2888.26 U 16 2891.88 Re I 4 2895.04 Fe I

4 2888.31 Tb II 1.4 2892.03 Ce II 9 2895.06 Os I

Jm-J 7888 70 Ce 1 4 289? 1 5 Ce II 16 2895 1

0

Ta I

6 2888.74 Cr II 3.5 2892.17 Th II 11 2895.13 Th II
8 2888.74 u 14 2892.26 Zr 8 d 2895.54 u
4 2888.82 Tb II 8 2892.35 Os I 14 2895.62 Ho II

42 2888.83 Nb II 7 2892.39 Mn II 4 2895.65 Re I

AO ^ ooo. / J Ti II 7n V II 5 2895 93 Er II
3.0 2889.06 Sm 4 2892.49 Tb II 44 2896.01 Re I

6 2889.11 Rh 20 2892.54 Eu 55 2896.01 W I

80 2889.29 Cr I 7 2892.56 Hf I 6 2896.03 Tb II

11 2889.38 Ta I 20 2892.56 Ru I 24 2896.06 Os I
c; ?RR9 4"^ Zr II 14 289? 63 Re I 48 2896 21 V II
8 2889.45 Re 120 2892.66 V II 4 2896.41 Ta I

20 2889.58 Ml II 24 2892.81 M) II 3.5 2896.44 Md I

90 2889.62 Hf 14 2893.03 Eu 190 2896.45 W I

50 2889.62 V II 18 2893.07 La II 6 2896.46 Cr II

Z) u ^ OO /. o^ u II 5 2893 1 2 W I 2896 53 Ru I

10 2889.64 Tm II 2.5 2893.22 Pt 6 2896.56 Er II

8 2889.66 Tb II 8 2893.23 Mo \ 10 2896.68 u
6 2889.82 Cr II 42 2893.25 Cr I 7 2896.73 Ce II

5 2889.84 Mb I 190 2893.32 V II 24 2896.75 Cr I

O POQQ 04^00 /. Ot Rh I 5 2893 49 Er II 4 2896 90 Yb II

5 2889.90 Nb 10 2893.60 Hg 3.5 2896.96 U
3.0 2889.93 Tm II 5 2893.60 Tm II 30 2896.97 Er II

3.0 2890.17 ue 6 2893.63 VHI D T T
1 1 3.5 2896.97 MniViU T

1

9 2890.25 Ta II 4 2893.76 u 6 2897.07 Th I

5 2890.46 Dy II 36 2893.83 Eu I, II 48 2897.15 Ir I

3.5
0 0 n n "7/1
i:o9U. /4 Tm II oU Pt J"! 9BQ7 Tb II

9 2890.75 Dy II 15 2893.91 Er II 38 2897.52 Er II

4 2890.85 Os 4 2894.09 Ce II 17 2897.63 Mo II
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Table 2. All Observed Lines in Order of Wavelength

Intensity
and

Character

Wave- Element
length and
in A Spectrum

Intensity
and

Character

Wave- Element
length and
in A Spectrum

Intensity
and

Character

Wave- Element
length and
in A Spectrimi

6 d 2897.67 Cr II 6 2901.78 W I 19 2905.58 Re I

2897.73 Cr II 6 2901.82 Zr II 3.0 2905.64 Ir I

2.0 2897.69 Y II 2.0 2901.92 Fe I 15 2905.65 Ru I

70 O Q Q -7 Q T Xn-> T T
1 1 12 ^7Lli.V4 Ku r

D I

30 2897.87 Pt I 19 2901.95 Ir I 18 2905.73 Os I

400 2897.98 Bi I 65 2902.05 Ta I 7 2905.83 Ru I

6 2898.01 U 6 2902.10 Ru I 6 2905.90 Pt I

6 2898.1 U 5 2902.19 Ho II 4 2905.93 Th II
3.0 O DQ D OC. TV,covo.Zd in T T

1 1 2.5 T T
1 1

1 niU oonc Q7 r\ _<:9Ub.7/ Us
200 2898.26 Hf I 6 2902.41 U 16 2906.02 Re I

4 2898.37 U 75 c 2902.48 Re I 8 2906.06 Mo I

4 2898.42 Ta I 4 2902.81 U II 2.5 2906.12 Th II
10 2898.54 Cr II 3.0 2902.92 Yb II 20 2906.13 V I

6 OOQO C A TJiicoyo.DH Ku T
1 20 ^7Uj.UD IjU 1 n3.U T T

1 1

4 2898.56 U 4 2903.05 U 8 2906.32 Ru I

10 2898.65 Mo I 36 2903.07 Mo II 14 2906.39 Dy II
20 2898.71 As I 6 2903.07 Os I 120 2906.46 V II
15 2898.71 Hf II 2.0 2903.08 Ru 12 2906.50 Er II
6 OOQO "71 TT T T

1 1 13 ooni no T T
1 1

n n ^iVUb.bo rjU
T T
1 1

10 2898.71 Zr II 48 2903.08 V II 32 2906.80 U

3.0 2898.79 Re I 4 2903.16 Th II 3.0 2906.88 Yb II
1.6 2898.82 Y II 1.4 2903.20 Co I 8 2906.91 U

17 2898.84 Tb II 12 2903.21 Os 4 2907.10 Tb II
30 OOQO r\ A T^rtcoyy.v'i la T

1 7 OOni OC/17U3.^D ID T T
1 1 lU o o n 7 TO Tk/r»-v

d.y\j 1 .Ld. JvlO
T T
11

12 2899.20 V I 8 2903.45 Er II 7 2907.17 Tm II

9 2899.21 Cr I 6 2903.55 U 13 2907.21 Rh I

60 2899.24 Nb II 14 2903.65 Nb I 5 2907.22 Mn I

4 2899.37 Th I 8 2903.70 V I 15 2907.24 Ir I

4 O QQQ /I O "Cn T
1 3.5 ooni 7n; a^7U^. /D Uu o OQn7 'iU WJ T

1

6 2899.48 Cr II 3.0 2903.97 Cr II 8 2907.38 Zr II

15 2899.60 V I 5 2904.02 U 3.0 2907.44 Gd II
6 2899.63 Ir I 18 2904.07 Ta I 5 2907.46 Ni I

12 2899.71 Yb II 3.0 2904.09 Tm II 65 2907.47 V II
22 covy. Id. In T T

1 1 11 o o n/1 1 •J \T O c; OQn7 CO "PqcyU 1 ,oc re T
1

3.0 2899.82 Co I 2.0 2904.26 Th II 3.5 2907.78 Mo I

5 2899.96 Rh I 140 2904.41 Hf I 6 d 2907.88 Sm
10 2900.16 Mn II 6 2904.41 U

'

2907.99 Sm
300 2900.30 Lu II 100 2904.47 Er II 3.0 2908.03 Os I

20 /:7UU.j5D Ta T
1 10 T T

1 1
"x n OOn Q 1 ^, "K/fn/iVUo.lb JVjD

T
1

2.5 2900.39 Ir I 6 2904.68 Cr 70 2908.24 Nb II

6 2900.52 W I 8 2904.69 Dy II 11 d 2908.26 W I

7 2900.75 Ta II 100 2904.75 Hf I 2908.40 W I

9 2900.80 Ma II 19 2904.80 Ir 32 2908.28 U
9 2900.83 Dy II 2.0 2904.81 Rh \ 4 2908.32 Yb II

15 2900.84 Ho II 18 2905.23 Zr II 9 2908.34 Re I

5 2901.05 Ta I 20 2905.24 Ta II 7 2908.36 Th II

8 2901.22 U 20 2905.27 Md 8 2908.41 U
6 2901.32 Os I 40 2905.31 Gd II 9 2908.42 Ce II

11 2901.54 Tb II 10 2905.41 Tm II 6 2908.44 V II

7 2901.62 Zr II 20 2905.49 Cr 10 2908.53 Er II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Eleme nt
and length and and length and and length and

Character in A Spectrum Character in A Spectriam Character in A Spectrum

6 2908.69 Tm T TII 5 2911.68 Cr T T
II 50 2914.93 V I

320 2908.82 V T T
1

1

70 2911.74 Nb T T
II 3.0 2914.94 Ta I

12 2908.88 Nb T T
II 8 2911.80 Tb T T

II 11 2915.11
TTTw I

40 2908.88 Ru 5 2911.87 Tm II 4 2915.12 Ho II
20 2908.91 Ta I 140 2911.92 Mb II 2.5 2915.23 Cr II

16 2908.99 Eu 8 2912.01 Th T T
II 6 2915.26 Mo I

30 o o o o or"2909.05 Cr 42 2912.08 fry —Ti 20 2915.27 Yb T T
II

900
o o n n o / /~\
2909.06 Os 20 2912.16 Fe 17 2915.33 Tb T T

1

1

75 2909.12 Mo II 12 2912.26 Pt J 8 2915.33 V I

11 2909.12 W 3.0 2912.27 Er II 20 2915.34 Ta I

5
OOOO 1 O "WT 1_2909.19 Yb T T

II 200 2912.33 Os 7 2915.38 Mo I

3.5 2909.22 Ru 6 2912.58 TTu 7 2915.42 Rh T
I

8
OOOO OP TT2909.25 U 6 2912.62 Rh 2.5 2915.46 Cr T T

II
5 2909.36 Dy II 4 2912.65 Tb II 36 2915.49 Ta I

50 c 2909.41 Ho II 8 d 2912.66 Th II 9 d 2915.54 U

8
OOOO /\ "~7 ^T

1

2909.47 Yb T T
1

1

2912.75 Th T T
II 2.5 2915.56 Ce T T

II
20 o oo o r" r" tti

2909.55 Er T T
1

1

4 2912.75 TTu 11 2915.59 w T
I

5
oooo r"/ T2909.56 Ir 4 2912.79 Er T T

II 20 2915.60 Tb T T
II

10 2909.67 Os { 2.5 2912.86 Yb II 26 2915.61 Er II
2.5 2909.72 Dy II 2.5 2912.91 Ce II 15 2915.82 Ho II

2.0
OOOO ~7 ~7 mi_2909.77 Th T T

1

1

5 2913.08 Gd T T
II 34 2915.99 Zr T T

II
50 O O O O O O ^2909.82 Re 6 2913.15 T^ —

.

Re 6 h 2916.02 TT"V T
I

2.5 2909.89 Dy T T
II 4 2913.17 Ru 6 2916.10 Mo T

I

16 2909.91 Hf II 4 2913.32 Ta J 3.0 2916.25 Zr I

3.0 2909.92 Ti II 4 2913.41 Tb II 120 2916.26 Ru I

95
Om O ftO TT2910.02 V T T

1

1

6 2913.44 T Tu 13 2916.27 Tb T T
1

1

5
O O T O O O X%2910.08 Re 4 2913.45 Ta T T

II 32 2916.36 T
I r I

5
om O T "7 I"* l_2910.17 Rh T T

II 9 2913.52 Mo 3.5 2916.37 Th I

10 2910.25 Zr II 12 2913.54 Pt J 2.5 2916.43 Yb II
9 2910.28 Sm II 24 h 2913.54 Sn I 9 2916.46 U

11
O O T f\ Oft f »'«

1

2910.30 Tb II 7 2913.73 Cr 220 2916.48 Hf I

150
om ft o / T~i

2910.36 Er II 2.5 2913.73 Dy T T
II 13 2916.52 Tm T T

II
3.0

om ft o / rn
2910.36 Tm II 7 2913.81 Mo T T

1

1

12 2916.64 Zr T TII
70 2910.39 V II 13 2913.84 Os 3.5 2916.68 Ce II

5 2910.40 Ho II 28 2913.96 Dy II 6 h 2916.73 Re II

28
OOT O /I ft TTT2910.48 W 13 2913.96 Tm T T

II 4 2917.03 Th T T
II

15
o o T ft r~ o J
2910.53 Gd II 2.0 2914.01 *T 1.Ni 10 2917.05 XTU.Nb T TII

100 om ft T~ r\ VT1
2910.59 Nb II 6 2914.09 TTHo T T

1

1

4 2917.12 Ta T
I

18 2910.59 Th II 24 2914,12 Ta 50 2917.26 Os I

7 2910.82 U 24 2914.21 Yb II 16 2917.37 V II

30
OOT ft Oft
2910.90 Cr 13 2914.25 TTu T T

II 14 2917.41 rTi i_Th T T
1

1

34
OOT T ft ft TTT
2911.00 W 4 2914.30 Ru 3.0 2917.44 TTI , ,Eu 1

1

7
O O T T ftp T~\

2911.05 Er II 7 2914.30 T TV 3.5 2917.49 Hi
T T
II

75 2911.06 V II 18 h 2914.60 Mn 4 2917.56 Ta II

28 ^ 7 J. i. X t 1 15 2914.63 TT
VJ

T TX X 6 2917.67 W T

8 2911.32 Th II 10 2914.65 Er 3.0 2917.77 Ru I

3.5 2911.34 Os 7 2914.71 Os 5 2917.78 Th II

bUU 2911.39 Lu II i / Tb II 1 c. Os I

12 2911.52 Yb II 17 2914.83 Tm 4 2917.90 Th II

4 2911.55 U 4 2914.84 U 8 2917.93 V I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element VY dVc ~ Element
ajid length and and length and 3.11(1 and

Character in A Spectrum Character in A Spectrum Clll rvr T 111 s\ Spectrum

8 2918.03 Fe I 18 d 2921.68 u 4 2925.22 u
30 2918.24 Zr II 2921.72 u 4 2925.28 Os J

44 2918.25 W 7 2921.82 Cr II 10 2925.35 Ho II
22 OQ1 O 0"7 T**^ T T

1 1 5 2921.85 Ho T T
11 24 h 2925*57 Ml

280 2918.32 Tl 4 2922.06 U 28 2925.57 Os J

4 "2918.37 U 7 2922.09 Tm II 11 2925.57 U
4 2918.52 Gd II 4 2922.11 Ta II 28 2925.65 Tm II

17 2918.57 Ir I 3.0 2922.37 Ce 4 2925.66 Ta
65 ^7iO.DO III 44 2922.49 Pa T

1 7 2925.92 Tm T TII
6 2918.63 W II 2.0 2922.58 Ce II 7 2925.94 Tb II

5 2918.65 Dy II 6 2922.59 Th II 7 2925.98 U
8 2918.67 Ce II 6

^ o / c\ Ho II 14 2926.09 Ho II
4 2918.68 U 4 2^22.19 Th II 4 2926.10 U
2.0 omo ~70 /~i ^ T T

I I 7 2922.83 Tm T TII 8 2926.26 V
15 2918.83 Mo II 8 2922.84 Ta II 4 2926.39 u

4 2918.88 Er II 2.0 2922.99 Th II 12 2926.46 Ta I

6 2918.88 Re I 2.5 2923.10 Rh I 6 2926.59 Fe II
13 2918.89 Tb II 44 2923.10 W I 9 2926.59 U
11 ^Vlo.Vb Ta T T

1 1 4 2923.17 u T TII 70 2926.74 Tm T TII
7 2918.97 U II 3.5 2923.18 Os 6 2926.93 Re

7 2919.00 Tb II 8 2923.29 Er II 11 2926.98 W I

18 2919.05 Y I 8 2923.29 Fe I 8 2926.99 Ho II
3.0 2919.20 Md 8 2923.32 Gd II 36 2926.99 Zr II

10 OQIQ OQ TP « T T
1 1 160 2923.39 Mo T T

1 1 7 2927.08 Cr T T
11

7 2919.34 Pt 11 2923.50 U 5 2927.08 Dy II

40 2919.34 Yb II 28 2923.54 W I 3.0 2927.12 Ru I

7 2919.38 Md I 95 2923.62 V I 3.0 2927.31 Tm II
9 2919.41 Re 5 2923.85 Fe I 6 2927.33 Er II

36 ^7l7.5V Hi T T
1 1 8 2923.85 Zr T

1 13 2927.38 TTu T T
11

16 2919.61 Ru 14 2924.02 Rh I 75 c 2927.42 Re

26 2919.62 Ho II 320 2924.02 V II 8 2927.54 Mo II
200 2919.79 Os I 2.0 2924.10 Th II 4 2927.54 Ru II
12 2919.83 Th II 13 2924.16 Tb II 5 2927.65 Tm II
28 dviy.^y V T T

11 6 2924.23 Yb T T
1 1 5 2927.67 CO

8 2920.23 Er II 3.0 2924.25 Gd II 15 2927.72 Er II

4 2920.36 Th II 17 2924.32 Mo II 170 2927.81 Nb II
50 2920.38 V II 10 2924.49 Os I 3.5 2927.85 Yb II
5 2920.69 Fe 13 2924.53 Tb II 6 2927.93 W
4 Z'iii.V.'iH Tn T T

1 I 7 2924.58 U 9 2928.15 Cr T T
1 I

7 2920.98 Tm II 14 2924.60 Re I 11 2928.19 W
5 2921.07 Os 20 2924.62 Hf I 11 2928.22 Tm II
8 2921.12 Yb II 220 2924.64 V II 22 2928.25 Th II

10 2921.24 Cr II 5 2924.64 Zr II 16 2928.28 Er II

3.0 2921.26 Nd 320 2924.79 Ir I 11 2928.30 Cr II
6 2921.27 Tm II 85 2925.04 Eu II 26 c 2928.30 Ho II

2.0 2921.36 Th II 22 2925.05 Th II 3.0 2928.34 Gd II
3.0 2921.38 Pt 28 2925.12 W I 32 2928.34 Ti

44 2921.52 Tl 6 2925.19 Ce II 11 2928.44 Er II

14 2921.56 Th II 48 2925.19 Ta I 20 2928.60 U
2921.62 Th II 11 2925.20 Re I 3.0 2928.64 Tm II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

6 2928.66 w I 9 2931.89 u 7 2935.62 U
3.5 Mn I 1 niU OQn Qyl Rh I b 2935.62 W I

3.5 2928.70 Th II 5 2932.18 U 15 2935.87 V I

1.6 2928.75 Mo- T TX X 1.6 2932.19 All 65 OQ-it; QQ 'pmt./-^-'.// X ill
T TX X

1.6 2928.81 Co I 6 2932.31 Re I 12 2936.00 W I

20 2929.01 Fe I 9 2932.32 V II 11 2936.19 Th II
"7
/ Hf I OQ1 0 Al Er II c

0 2936.24 Ho II
2.5 2929.11 Ce II 4 2932.45 Os I 18 2936.31 Zr II

10 2929.11 Rh TX 7 2932.58 X LIl
T TX X 6 pQ-J^ -ZQC y j\Jm ^7 X U T TX X

7 2929.12 u 18 2932.61 u 11 2936.45 U

34 2929.25 Er II 3.0 2932.62 Er II 15 2936.46 Th II
3.b OQOQ ODil7C7.CO Th II ilU OQIO £,1 In I lU 2936.50 Mo I

3.0 2929.44 Cr II 2.5 2932.64 Th II 12 2936.50 Re I

5 2929.51 TX 5 h 2932.66 Vi u T TX X 3.0 T TX X

34 2929.51 Os I 3.0 2932.70 Cr II 3.0 2936.59 Tm II

16 2929.53 Re I 36 2932.70 Ta I 6 2936.67 W
c c OQOQ ^1. Hf II i /

0Q10 Q1 Tb II 00 2936.68 Ir I

9 2929.64 U 8 2932.96 Tm I 4 2936.78 U II
10 2929.72 Fr T TX X 140 2933.06 MnXVili T TX X 2.5 TX

7 2929.78 U 5 2933.09 Th II 80 2936.90 Fe I

170 2929.79 Pt I 200 2933.55 Ta I 12 2936.99 Os I
OQOQ Qn Hf I i /

OQII Ti I 1 o 2937.14 W I

2.0 h 2930.03 Y II 3.0 2933.78 Tm II 3.0 2937.18 Yb II
6 2930.06 T TX X 8 2933.79 Th T TX X 14 0077 "KO Ti TX

7 2930.13 V II 14 2933.86 u 5 2937.33 Nb II

10 2930.15 w I 4 2933.89 Tm II 5 2937.35 U
iU OQ^n 1 Q Os b onao Q"7 Cr II b 2937.43 Th II
8 2930.43 u 4 2933.98 Os I 6 2937.48 Sm II

140 2930.50 Mn T TX X 3.5 2934.02 iViil
TX 15 TX

5 2930.56 Tm II 5 2934.13 Th II 12 2937.69 V I

11 2930.57 Os I 100 2934.30 Mo II 80 2937.80 Hf II
oom cQ U n

O OQ'S/l "21^7^4.^1 Dy II 4 2938.00 Ta II
24 2930.61 Re I 2.0 2934.35 Ce II 14 2938.07 Nb I

6 2930.63 T r TX 5 2934.35 VhX u TX 2.5 pQ-lQ 1 n Th^ 7^0. X U X 11
T TX X

12 2930.64 Er II 28 2934.40 V II 4 h 2938.25 V II

7 2930.77 II 18 2934.52 Dy II 320 2938.30 Bi I
Q C V II QO Er II

r
0 2938.30 Mo II

4 2930.85 Cr II 18 2934.61 Zr II 4 2938.38 Os I

4 2930.90 ThX 11
T TX X 6 2934.64 Frl-» X T TX X 4 t7^0.*t^ Xct TX

5 2930.99 Dy II 90 2934.64 It I 18 2938.47 Ir I

4 2930.99 Ta I 24 2934.64 Os I 9 2939.04 U
o o 0*2 1 no M) I b OQI/l QO Tb II i / 2939.04 W I

4 2931.09 Tm I 8 2934.84 Mo I 14 2939.27 Ir I

48 2931.28 Os I 8 2934.85 Ta I 18 2939.28 Ta I

8 2931.41 Tb II 85 2934.99 w I 190 2939.30 Mn II

24 2931.41 U 8 2935.10 Yb II 5 2939.32 Er II
16 2931.47 Nb II 10 2935.14 Cr II 6 2939.48 Er II
8 2931.58 Er II 8 2935.20 Mo II 5 2939.49 U
6 2931.69 Er II 4 2935.29 Nb II 6 2939.52 Yb II
2.0 2931.83 Sr I 3.0 2935.49 Tm II 3.0 2939.54 Ce
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Table 2. All Observed Lines in Order of Wavelength

Intensity
and

Character

Wave- Element
length and
in A Spectrum

Intensity
and

Character

Wave- Element
length and
in A Spectrum

Intensity
and

Character

Wave- Element
length and
in A Spectrum

9 2939.57 Th II 5 2942.59 Ho II 2.0 2945.95 Th II
2939.62 Th II 11 2942.62 Th II 17 2946.12 Nb II

4 2939.94 Ru I 3.0 2942.76 Pt I 2.5 2946.25 Th II
4 2940.04 T Tu 7 2942.85 Mo I 6 2946.30 Yb II

16 2940.05 Tb II 19 2942.85 Os I 6 2946.32 Dy II

55 2940.06 Ta I 30 2942.85 Th II 4 2946.42 Er II
12 2940.10 Mo II 11 2942.85 U II 18 2946.42 Mo I

5 2940.22 Cr II 40 2943.14 Re I 15 2946.53 V I
1 /I n140 2940.22 Ta I 200 2943.15 Ir I 6 2946.57 Re I

6 2940.36 Ru I 5 2943.18 U 22 2946.62 Er II

22 d 2940.37 U 30 2943.20 V I 18 2946.69 Mo II
32 h 2940.39 Mn I 7 2943.36 Tm II 2.5 2946.76 Yb II

2940.48 Mn I 5 2943.40 U 7 2946.77 Dy II
6 2940.51 Yb T T

II 5 2943.49 Sm T T
II 10 2946.83 Tm II

10 2940.54 Ir I 950 2943.64 Ga I 7 2946.84 Cr II

6 h 2940.58 Th II 4 2943.77 Ta I 8 2946.85 Tb II
2940.68 Th II 34 2943.90 U 16 2946.90 Nb II

220 2940.77 Hf I 40 2943.91 Ni I 18 2946.91 Ta I

3.5 h 2940.79 Ce T T
II 8 2943.92 Ru I 17 2946.97 Ir I

6 2940.98 Mo I 3.0 2943.95 Pr 300 2946.98 W I

8 2940.99 Ho I 10 2944.06 Er II 20 2946.99 Ru I

8 2941.04 Mn I 150 2944.18 Ga I 11 2947.06 Dy II
8 2941.05 Dy II 7 2944.19 U 6 2947.13 Hf II
3.0 2941.08 Ir I 18 2944.21 Mo I 11 2947.22 Dy II

12 2941.17 Er II 6 2944.32 Re I 12 2947.28 Mo II

14 2941.22 Mo II 5 2944.35 Ce 6 2947.29 Eu II
6 2941.24 W I 3.5 2944.40 Fe II 60 2947.38 W I

13 2941.34 Fe I 300 2944.40 W I 11 2947.43 U
2.5 2941.34 Th T T

II 26 2944.49 Ho II 3.0 2947.80 Gd T T
II

9 2941.34 U 10 2944.56 Dy II 80 2947.88 Fe I

18 2941.37 Ta I 140 2944.57 V II 14 2948.00 Tm II
120 2941.37 V II 18 2944.71 Hf I 6 2948.01 Gd II
60 2941.49 V II 3.0 2944.75 Pt I 14 2948.09 U II

130 2941.54 Nb II 19
o o /I /I "% /T_2944.82 Mo T T

II 10 2948.15 Tm T TII
4 2941.56 Re I 9 2944.91 Tb II 100 h 2948.23 Os I

7 2941.58 Ta 3.0 2945.04 Ho II 120 2948.26 Ti I

9 2941.70 Tb II 26 2945.27 Er II 18 2948.30 Dy II

9 2941.71 Er II 10 2945.43 Mo I 44 2948.40 Y I

2.0 2941.89 Th II 10 ^ r\ A r~ A / ry
2945.46 Zr II 3.5 2948.43 Fe I

55 2941.92 U II 18 2945.66 Mo I 4 2948.44 U

100 2942.00 Ti I 20 2945.67 Ru II 15 2948.80 Er II

4 2942.04 Yb II 4 2945.69 Ta I 12 2948.94 U
19 2942.05 Ho II 10 2945.70 Tb II 36 2948.94 Zr II

2.0 h 2942.11 I 5 2945.83 Ho II 6 2949.04 Tb II

9 2942.12 U II 16 h 2945.88 Nb II 13 2949.06 Th II

28 2942.14 Ta I 9 2945.89 U II 11 2949.09 Re I

14 2942.20 Er II 20 2945.90 Yb II 8 2949.17 V II
10 2942.20 Os I 32 h 2945.94 Y III 240 2949.20 Mn II

30 d 2942.33 V I 24 2945.95 Mo II 3.0 2949.22 Er II

2942.35 V I 2946.01 Mo I 40 2949.50 Ru I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

130 2949.53 Us 40 2953.56 la T
1 2.0 c 2957.01 1 n T

1

9 2949.61 U 6 2953.58 L m T T
1 1 3.0 2957.05 Tm T T

11
30 2949.63 TT'V 5 2953.71 Cr T T

1 1 9 2957.08 Us
18 h 2949.73 Lu J 10 2953.71 Dy II 4 2957.32 Tb
15 2949.76 Ir I 60 2953.94 Fe I 11 2957.33 V I

20 d 2949.81 Us 3.0 2954.02 Mb T T
1 1 32 2957.36 r e

T
1

2949.90 Us 120 2954.20 III
T
I 6 2957.41 TT^HO T T

1 1

6 2949.88 Ke 6 2954.28 Ho T T
11 34 2957.52 T TV T T

1 1

4 2949.92 Ta II 16 2954.33 V I 6 2957.55 Tm II
8 2949.94 Th II 11 2954.34 Re I 15 2957.58 Th II

4 2949.97 TTU 9 2954.39 TTu T T
1 1 20 2957.60 la T

1

8 2950.05 T T
1 1 16 2954.49 KU T

1 2.5 2957.63 Yb T T
1 1

6 2950.06 ro T T
1 I 6 2954.53 Mb T T

I 1 3.0 2957.67 Tm T T
1 I

3.5 2950.08 Tm II 3.0 2954.58 Ti 1.4 2957.68 Co I

4 2950.30 Ce 16 2954.77 U 4 2957.70 Tb II

12 2950.32 T T
1 1 4 2954.88 rh T T

1 1 7 d 2957.74 TT
u

4 2950.32 Yd T T
1 1 12 2954.90 w T

1 6 2957.75 Dy T T
1 1

40 2950.35 V T T
1 1 6 c 2954.94 Ho T T

1 I 11 h 2957.75 Mo T
1

7 2950.43 Th II 8 2955.00 Os I 4 2957.88 Ta II
12 2950.50 La II 5 2955.03 Th II 12 h 2957.91 Re II

140 2950.68 tit 5 2955.06 Tm T T
1 I 8 2957.92 Ih T T

1 I

12 2950.83 KG 3.0 2955.27 Ho T T
1 1 8 2958.00 KU T

1

170 2950.88 Nb T T
1 I 6 2955.31 Yb T T

1 1 60 2958.02 Hi T
1

6 2951.21 Th II 12 c 2955.32 Ta II 5 2958.10 U
85 2951.22 Ir I 6 2955.34 Er II 6 2958.14 Th II

9 2951.24 T T
1 1 2.5 2955.41 Rh T

1 5 2958.34 Us T
1

36 2951.26 Tm T T
1 1 5 2955.45 INb

T
1 9 2958.88 Hir

T T
11

24 2951.48 LX T T
1 1 3.5 2955.60 Ce T T 3.0 2958.91 hiU

T
1

80 2951.69 Lu II 5 2955.60 Er II 2.5 2959.10 Pt I

5 2951.80 Tm II 3.0 2955.60 Gd II 4 2959.11 Ce

3.0 2951.90 Hi 5 2955.60 rh T T
1 1 3.5 2959.47 iliU

T T
11

60 2951.92 Ta T T TI, II 10 2955.65 TTU 10 2959.48 IhO
T
1

5 2951.92 TTu 4 2955.78 LiU T T 18 2959.64 Tm T T
1 1

85 2952.08 V II 36 2955.78 Zr II 2.5 2959.71 Ti I

8 2952.12 Dy II 12 2955.80 V I 3.0 2959.74 Ru I

11 2952.24
ry
£iX

T T
II 12 2955.84 JViO

T T
1 1 10 2959.80 MO T

1

26 2952.29 W T T
11 3.0 2955.85 1 h T T

I 1 10 2959.85 TTU
12 2952.34 Os 10 2955.94 Ce T T

1 1 2.5 2959.87 1 h T T
1 1

6 2952.36 Ho II 30 2956.06 Mo II 3.0 2959.97 Nb I

3.0 2952.43 Gd I 24 2956.06 U 8 2959.99 Fe I

5 2952.48 Tm T T
I I 150 2956.13 1 1

T
1 3.5 2959.99 1 1

T
1

4 2952.50 Ru 26 2956.21 Tb T T11 6 2960.11 TTl
Hjr

T T
1 1

20 cw 2952.68 Eu T T
1

1

6 2956.42 hjr
T T
1 1 12 2960.14 W T

1

5 2952.73 Ho II 2.5 2956.71 Ce II 26 2960.21 Eu II

12 2952.99 J. a.
T TX X 7 2956.78 TT 12 2960.24 Mo T T

JL J.

4 2953.03 Dy II 16 2956.80 Ti I 7 2960.58 Tb II

22 c 2 953.11 Ho II 14 c 2956.84 Ta II 6 2960.75 Pt I

lU Sm II D OQC^ on Nb II -J Hf II

6 2953.36 Cr II 9 2956.90 Mo II 50 2960.87 Zr I

6 2953.56 Mo 8 2956.95 Er II 6 2960.93 Gd II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Tntpns itv WcLve- Element Tn1"P n ^ ii"\7"1 ' ' If XX i3 X i> y Wave- Element
and length and and X XX vXX and cLnd length and

Character in A Spectrum Character in A Spectrum (ZYl PIT rLCt^T in A Spectrum

28 2961.01 Os I 18 2964.75 Yb II 4 2968.28 Ta II
24 2961.16 Cu J 9 2964.76 Tb II 80 2968.38 V II
5 2961.40 Tm II 9 2964 80 Ce II 7 2968.40 U II
8 2961.69 Ru 6 2964 88 Er T T

II 2968.42 Er II
6 2961.73 Cr II 160 2964 88 Hf I 3 0 2968.45 Os I

13 '2961.74 Re I 10 2964.92 Th II 6 2968.48 Ru I

13 2961.80 Hf II 6 2964.96 Mo II 2.5 2968.49 Ir I

50 2962.15 Os 40 2964.96 Y I 18 2968.66 Rh I

24 2962.27 Re 19 2965.03 TTu 24 2968.69 Th II
10 2962.33 Os J 3 5 2965.10 Os 40 2968.76 Er II

6 2962.37 Dy II 65 2965.11 Re I 80 2968.81 Hf II
12 h 2962.49 Er II 90 2965.13 Ta II 18 2968.87 Tb II
9 2962.52 Yb II 60 2965.16 Ru I 9 2968.95 Ru I

50 2962.68 Zr T T
II 3 5 2965.20 T

I r I 50 2968.96 Zr II
6 2962.74 Sm II 6 2965.21 Er II 8 2968.98 Re II

55 2962.77 V I 18 2965.26 Fe I 11 2969.02 Sm II
6 2962.78 Tb II 7 2965.27 Ce II 19 2969.19 Zr I

10 d 2962.78 U 26 2965.27 M) II 4 2969.36 Fe I

2962.87 Re 6 2965.32 Tb II 2.5 2969.38 Th T T
II

3.5 2962.88 Nd II 7 2965.43 Gd II 40 2969.47 Ta I

18 2962.89 ]V1b I 12 2965.48 Nb I 8 2969.48 Fe I

11 2962.99 Ir J 10 2965.49 Th II 12 2969.50 Tm II
4 2963.06 Ta 90 2965.54 Ta I 10 2969.62 W I

3 0 2963.21 Yb T T
II 18 2965.55 Ru T T

II 36 2969.63 Zr T T
II

280 2963.32 Lu II 16 2965.71 Ti I 160 2969.82 Lu II

180 2963.32 Ta J 140 2965.76 Re I 4 2969.82 Th II
2.0 2963.40 Ru II 8 2965.86 Er II 8 2969.90 Ta I

6 2963.45 Yb II 28 2965 86 Sc I 15 2970.07 Er II
4 2963.58 Nd T T

II 44 2965 86 Tm II 34 2970.10 Fe I

11 2963.60 Gd II 11 2965.92 Ta II 3 5 2970.32 Ce II

2.5 2963.61 Th II 5 2966.05 Cr II 7 2970.38 Ti I

6 2963.68 Nb 7 2966.12 U 5 d 2970.40 Nb II
15 2963.70 Er II 6 2966.17 Er II 2970.47 Nb II
6 2963.72 Ru 12 2966!57 w I 5 2970.48 U

32 2963.79 Md II 10 2966*66 u II 280 2970.56 Yb II

2.5 2963.87 Th II 170 2966.90 Fe I 3.5 2970.69 Os I

8 2963.90 Er II 70 2966.93 Hf I 70 2970.97 Os I

14 2963.91 Ta 6 2967.07 W I 6 2970.98 Er II
10 2963.97 Tb II 18 2967.22 Ti I 24 2971.06 U
2 5 2964.00 Th II 16 2967.23 Hf II 55 2971.11 Cr I

42 2964.06 Os I 8 2967.25 Re I 3.0 2971.11 Pr
5 2964.11 Th II 120 2967.28 Hg I 5 2971.26 Er II

6 2964.24 Er II 6 2967.55 W I 4 d 2971.40 Pr
10 2964.25 U 3 0 2967158 Pr 2971.45 Pr
6 c 2964.40 Ho II 55 2967.64 Cr I 10 2971.48 Th II

150 2964.52 Er II 12 2967.75 Tm II 8 d 2971.59 Er II

55 2964.52 W 24 2967.89 U II 2971.71 Er II
5 2964.62 Os 8 2967.93 Er II 18 2971.67 W I

16 2964.63 Dy 16 2968.04 Re I 24 2971.91 Cr II

4 2964.73 Dy II 2.5 2968.23 Ti I 9 2971.91 Mo II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and lenpth and 3.nci and and length and

Char acte r in A Spectrum \_y i.X A. CA. v.. I, \^ ±. in A Spectmm in A Spectrum

y ThX 11 ITX X ^ 0 0Q7t; AP V IIX X jt3 C 2979 63 HoC / i / %\J ^ XX^ I TX X

10 2912.25 22 2975.68 ErX_i X IIX X 8 2979 72 RuC / t / % 1 t- XViX T TI

16 2972.25 V II 6 2975.82 Dv IIX X 90 d 2979 72 W IX

Id (17 1 C,d 1 Er II iUU 007c; QQ^7 / D.OO Hf II 2979.86 W I
cD /17 / ii.4^ Ho II 1 o 0Q7C; QQcri 1 D.OO U ooAA 2979.74 Cr II

907*? c;7t7 1 C.D 1 Nb IIX X ^ n1 u 0Q7A no ThX 11 IIX X QO 2979 88 Nb T TX X

8 2972.58 Ce II 10 2976.10 TaX A IX 4 0079 95 Er£— / 1 / « / ^ XJ X IIX X
32 2972.61 Mo II 1.0 2976.13 FeX IX 8 2979 96 Ru IIX X

0Q7'5 7/1 Gd II io 0Q7A on V II 0 tiA.D 2980.10 Th I

lo <:7 / C,7C W 1 n1 u 0Q7A OA Ta II A Q4o 2980.15 Gd II

iU 0O~70 QAiC7 / d,yo J OQ 0Q7A OQ Re IX
c0 2980 28 TI

34 2973.00 Ho IIX X 17 2976.31 TI 5 2980 3? Th^ /\J\J%JC X 11 TTX X

12 2973.06 50 2976.52 V ITX X 10 2980 41 Ce
iU u Id OQ7A c;qC 7 / D, D7 Ru II 1 nl.U 2980.54 Fe I

bU /:7 / ^.1

J

Fe on 0Q7A AT^17 / b.Dl Zr II 2980.55 Y II

^7 / ^.^/l TmX Ul J 0 C. 0Q7A AAdr) lo. D4 ThX 11 IIX X lb n 2980 63 Pd TX

120 2973.24 Fe J 3.5 2976.72 Cr\^ X IIX X 5 2980 64 Ho T TX X

12 2973.26 TTW 7 2976.76 TaX Ct IX 32 2980 65 T r£- /\J\J%\J^ X X TX

1^ 0Q71 "^7^7 1

1

Hf 1 01^ OOilU 7Q w I
c 2980.69 U

io /:7 / 3,jy Tm II ^0 0Q7A Ql^7 / D.7l Ce II 1 A14 2980.72 Nb II

1 niU ThX 11 T TX X An OQ7A QO^17 / D.7C XvLX TX 1 on1 All 2980 75 «?p T

15 2973.73 Er T IX X 60 2977.10 w IX 40 2980 79 Cr IX

2.0 2973.91 Y TIX X 2977.21 w IX 120 2980 81 Hf IX
/I

/17 / ^.77 Ru c 0Q77 O'^^7 / / . AJ Ru II 0 naU 2980.82 Re I

iUU ^7 /4.Ui Sc D OQ77 07A 7 / /. A / Mo I b 2981.01 Re I

<:7 / 4. Ui ThX 11 IIX X 1 0 0Q77 07A7 / /.A / u OAAb 2981 02 Zr IIX X

2.0 2974.03 RhX Vll 6 2977.30 ReX IX 5 2981 04 U
2.0 2974.10 Ir J 8 2977.42 Dv IIX X 7 2981 19 Ta IX

A Q ^17 /4.1U Nb II 1 0 0Q77 /lAA7 / /.40 Ce II QO 2981.20 V II
nH ^7 / 4. ID Tb II 70 0Q77 c;/iA7 / /.D4 V I 14 2981.33 Th II

LD 007/1 00 V J Qo 0Q77 AnA7 / /.DU Hfi^X IIX X OQAO 2981 45 Fe IX

11 2974.29 TmX IXi IIX X 42 2977.64 Oq IX 16 2981 46 Ho IIX X

3.0 2974.34 Ruxvu. 32 2977.68 Nb IIX X 14 2981 47 Th^ / \J J- m~ 1 Xll IIX X
o n 007/1 /I 7^7 / 4.4

/

Er II 1

J

0Q77 AQA7 / /.DO Rh I OD 2981.48 Tm II
/I4 007/1 /I Q^ 7 /4.4o Ce lo 0Q77 7QA7 / /. /O Tb II ID 2981.52 Mo I

OQ7/I CO X J c;n 0Q7Q ni;A7 / O.UD Zr X X ^ n1 u 2981 64 Nh TX

3.0 2974.60 TmX 1X1 T TX X 10 2978.14 IT 46 2981 65 Ni TX

4 2974.61 T TX X 19 2978.15 ReX IX 2.5 2981 84 Th T TX X

3.L) 007/1 O'i^7 /4.7^ Ti 1 01(1 OQ7Q 1 QA7 / O.lO Ta II 1 0l.A 2981.85 Fe I

Id 0 Q7/1 O C Ir 1 nlU 0Q7Q 01A7 / O. Al Os I / 2981.91 Ce II

-7

/
007C no RpXVC J oo 0Q7Q OQA7 /O.AO Md T b 2981 94 Ruc /ux« xvu. T

10 2975.22 TT
KJ 15 2978.42 TmX IXl IIX X 4 2981 99 Tb TTX X

5 2975.24 HoXX t-/ T TX X 9 2978.53 I 2.5 2982 02 Th IX

11 O Q7 n o c^7

/

D.ZD Re on 0Q7Q 7C;A7 / O. /

D

Ta I n 2982.11 Nb II
lU 0 07 '2/1^7 / D.^4 Or Q7 0Q7Q Q/1A7 / O. 74 Nb II onA u 2982 19 Re I

lU OQ7C /iri
(17 / 3.4U Md II 0 070 1 QA7 / 7.10 Zr II b 2982.49 Yb II

55 2975.48 Cr 17 2979.28 Hf I 7 2982.56 Os
0071^to, DO Ta oo 0Q7Q d'^A 7 / 7.HJ? Os I 1 QiO 2982.61 W I

3.0 2975.57 Dy II 3.5 2979.43 Tm II 3.0 2982.66 Yb II
7 2975.64 u 3.5 2979.63 Dy II 24 2982.72 Hf I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
cLnd length and and length and and length and

in A Spectrum Character m A Spectrum Character in A Spectrum

13 9QR9 7A TTu T TII 5 2985.87 Yb T T
II 8 2989.56 Er II

48 9QQO on Os T
I 8 2985.93 II 36 2989.59 C I

2 OQQ'i. no Th T T
II 170 2986.00 Cr I 6 2989.60 V II

6 C70J, UH Mo I 3.0 2986.19 Pr 4 2989.66 Ru I

11 2983.06 Er II 36 2986.20 Rh I 5 2989.78 Dy II

7 Tm T T
II 1.2 2986.46 Fe I 24 2989.80 Mo I

6 0QQ1 ^

A

Nb T
I 240 2986.47 Cr I 4 2989.84 Tb II

14 Er T T
1

1

36 2986.52 Tm II 12 2989.88 U
16 Ti I 2.0 Ce II 4 2990.21 U
7 2983.43 Sm II 7 2986.77 Th II 3.0 2990.22 Pr

32 OQO'X AQ Os 14 2986.81 Ta II 50 2990.26 Nb II
5 Th T

I 7 2986.99 Rh T
I 22 2990.27 Ho II

ml-Th 12 2987.03 Tb II 6 2990.36 Yb II
140 0QQ1 C.~7 Fe I 36 2987.16 Co I 5 2990.39 Fe I

4 2983.70 Yb II 12 2987.29 Fe I 19 2990.51 W I

3.0 C.70J, m Gd T T
II 13 2987.29 Nb I 65 2990.54 Tm II

26 OQQ'X 7QC.70D, 1 7 Er II 4 2987.32 Er T T
II 14 2990.62 Ir I

12 oQQ-i on Th T T
1 I 4 2987.45 Rh T

I 6 2990.71 W I

8 2983.81 I 36 2987.64 Ho II 20 2990.87 Ce II
28 2983.98 Yb II 15 2987.65 Si I 3.0 2990.99 As I

6 2984.05 Hf T
I 2.5 2987.68 Th T

I 13 2991.05 Th II
7 2984.07 Ho 1

1

7 2987.80 TTu T TII 12 2991.25 Ta T
I

20 2984.13 Ni I 4 2987.80 Zr T T
II 30 2991.33 Eu II

12 2984.14 W I 2.5 2987.88 Dy II 6 2991.35 Dy II
85 2984.26 Y I 14 2987.92 Mo I 8 2991.41 Zr II

7 2984.36 Ta T
I 4 2987.95 U 3.5 2991.52 Gd II

4 2984.56 Ce T T
II 12 2988.02 V T T

II 4 2991.57 Sm II
22 2984.61 U T T

II 3.0 2988.22 J—

1

Er II 5 2991.61 Dy T T
II

6 2984.75 Re I 10 2988.23 Mo I 4 2991.62 Ru II
12 2984.78 Fe I 32 2988.23 Th II 8 2991.68 Th II

2984.83 Fe II 6 2988.26 Os I 3.0 2991.72 Ce
5 2985.02 Pr 12 2988.42 U 9 2991.87 Yb II
8 2985.05 Nb T T

II 20 2988.47 Re I 55 2991.89 Cr I

7 2985.08 Tm II 12 2988.57 Tb II 2.0 2991.90 Ce
4 2985.08 U 22 2988.58 Ta I 12 2991.95 Nb II

13 2985.08 Yb T T
II 75 2988.65 Cr T

I 9 2991.96 Tb T T
II

6 2985.16 Mo I 20 2988.68 Mo I 14 2992.11 Os I

14 2985.24 Th T T
II 10 d 2988.69 Nb I 160 2992.36 Re I

13 2985.32 Cr II 2988.79 Nb I 4 2992.41 Dy II
13 2985.37 Tm II 3.5 2988.71 Dy II 5 2992.56 Tb II

130 2985.39 Zr I 10 2988.71 TTu 40 2992.60 Nl T
I

12 2985.48 Ho T T
II 150 2988.95 T^ .Ru T

I 8 c 2992.71 Ho T TII

13 2985.50 Er I 28 2988.95 Sc T
I 17 2992.72 U

12 2985.61 Os I 280 2989.03 Bi I 6 2992.82 Re I

11 2985.80 Ir T
1 7 2989.05 Ta T

1 12 ^77^. o4 MO T T
1 I

7 d 2985.80 U 10 2989.13 Os I 3.5 2992.88 Tm II
8 2985.82 Ce II 18 2989.19 Cr II 8 2993.04 Gd II

2985.91 Ce II 120 2989.27 Lu I 5 2993.20 Nd II

6 2985.84 I 14 2989.29 Er II 20 2993.26 Tm II

55 2985.85 Cr I 22 2989.50 Ta I 12 2993.27 Ru I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrvmn

70 2993.34 Bi I 13 2997.41 Ir I 13 3002.14 Ce II
o 2993.52 Mo II t 77 1tHJ Ru I "^nno 01 Mo I

10 2993.57 Os
\

24 2997.65 Os 10 3002.21 Nb II
50 2993 61 W 24 2997.79 W J 16 3002.25 I rX X TX

6 2993.65 Th II 8 2997.89 Er II 22 3002.27 Pt I

7 2993.70 U 180 2997.97 Pt I 6 3002.38 Dy II
2993.82 Th II 7 ^ 770, UD Er II 1 on Er II

12 2993.90 Tm II 8, 2998.29 Ho II 16 3002.39 Th II
4 2993 93 Yb II 10 2998.35 Ru 8 3002.45 TbX \J II

26 I'^'^i^.^l Cr 5 2998.36 U 320 3002.49 Ni I

3.0 2994.10 Er II 4 2998.77 Ce II 3.5 3002.61 Yb II
n^.u 2994.33 Tm II C.H

OQQQ 7Qt 770. / 7 Cr I j\j "^nno AA Er II
9 2994.42 Ce II 12 2999.03 Tb II 5 3002.64 U

120 2994.43 Fe 7 2999.03 u 55 3002.65 Pd I

5 2994.45 U 100 2999.04 Gd II 15 3002.75 Ce II

80 2994.46 Ni I 16 2999.10 Th II 6 3002.82 W I

1

1

2994.48 Er I 7
1

oqqq 09 U "^0 •^nno 0^ Gd II
10 2994.54 V II 6 2999.24 V 4 3002.98 Ta II
70 2994.73 Nb II 2.5 2999.28 Th II 10 3003.03 Fe I

2.5 2994.73 Nd 8 2999.37 Ta II 10 3003.07 U

24 2994.80 Yb II 3.5 2999.43 Ce II 12 3003.32 U
2994.96 Ca I 9QQQ 40t 77 7. to Ce II 1 0 V II

50 2994.96 Ru 36 2999.51 Fe 16 3003.48 Os I

34 2995 10 Cr \ 500 2999.60 Re J 10 3003.56 Ce II
1.6 2995.15 Co I 13 2999.60 Tm II 6 3003.58 Gd II

3.5 2995.22 Eu II 2.0 2999.64 Ca I 44 3003.63 Ir I

2995.26 W I A oqqq on^7 77. ou Th II loU Ni I

8 2995.26 Y 6 3000.07 Ce II 50 3003.74 Zr II
2.5 2995 27 Th II 7 3000.09 u 8 3003.76 Dv IIX X

15 2995.40 Re 19 3000.10 Hf II 9 3003.84 Er II

3.5 2995.44 Dy II 4 3000.12 Nb I 5 3003.85 U
A 2995.44 Er II 0 Mo I on J r\r\A 1 A Re I

26 2995.64 Ce II 6 3000.24 W 8 3004.15 Ta I

10 2995 86 Ho IT 5 3000.45 Fe 10 3004.15 u
4 2995.86 Yb II 10 3000.46 Yb II 3.0 3004.17 Tm II

10 2996.00 V II 6 3000.55 Co I 6 3004.34 Re I
1 A 2996.01 Tb II o ^UUU.D7 Ho II q7 J UUt.HD Rh I

22 2996.08 Ir 2.0 3000.86 Ca 5 3004.46 Mo II

5 2996 10 U 3.0 3000.87 Ti J 9 3004.58 Tb II

9 2996.37 Er II 120 3000.89 Cr I 9 3004.92 Ta II

1.0 2996.39 Fe I 110 3000.95 Fe I 6 3005.05 Er II
c 2996.39 U c0 J UUU. Th II "^nn^ nA Cr I

80 2996.58 Cr 32 3001.14 Re 9 3005.09 Gd II

6 2996.90 Ru \ 3.5 3001.16 Tm II 9 3005.10 U
16 2996.94 Y 34 3001.20 V T T

II 5 3005.14 Nb T
I

10 2996.99 Th II 5 3001.21 u 6 3005.21 Ir I

5 2997.19 Ir 13 3001.27 Th II 8 3005.26 Y I

2.5 2997.19 Th II 6 3001.54 Ta 4 3005.29 Ho II

2.0 2997.31 Ca 6 3001.64 Ru 16 3005.37 Zr I

4 2997.36 Cu 10 3001.98 W 26 3005.50 Zr I
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Table 2. All Observed Lines in Order of "Wavelength

Intensity Wave- Element Intensity Wave- Element Intens ity Wave- Element
and length and and length and and and

Character in A Spectrum Character in A Spectriun Character in A Spectrum

14 3005.52 Tb II 4 3009.78 Pd I 5 3013.60 Th II
n
o U 3.U 3009.90 Ir I

-7

7 3013.61 Tb II
90 3005.56 Hf I 6 3010.12 Tb II 90 3013.71 Cr
44 3005.76 I D T T 180 3010.13 LrU T T 24 3013.71 1 m T T

1 1

8 3005.77 Nb II 6 3010.26 Mo I 18 h 3013.76 Mo

2.5
"

3006.00 Th II 8 3010.29 Er II 6 3013.77 Er II
4 3UL)6.ii6 Eu II cb 3U10.3

/

U A A44 3013.79 W I

6 3006.36 Tm II 5 3010.38 Nb II 3.0 3013.95 Er II
18 3006.42 rtc T

i. 24 3010.55 1 D T T 6 3014.19 JNa
T T
1 I

5 3006.56 Ta I 9 3010.62 Yb II 8 3014.43 Yb II

48 3006.59 Ru I 5 3010.69 Nb II 10 3014.44 Zr I

7
o n A / o3Ul)6.o6 Ca I

-7

1
'2 m n "7 c3010. ID U 19 0 r\ n /I / A3014.60 Ho II

8 3006.93 Th II 7 3010.84 Cu I 3.0 3014.62 Er II
4 3007.08 TinHO T T

1 I 14 3010.84 la T T1 X 44 3014.65 1 rn T T
X 1

6 3007.11 Tb II 7 3010.90 Gd II 5 3014.67 Mn

3.5 3007.14 Fe I 24 3011.12 Ta I 90 3014.76 Cr I

ID 3007.^0 Fe I 9 3011.16 Er II lo 3014.(32 V II
9 3007.62 Th II 5 3011.16 Mn I 5 3014.88 U
5 3007.66 jym T

i 9 3011.24 ill T T 180 3014.92 ur
8 3007.80 Th II 5 3011.38 Mn I 3.0 3014.92 Th II

10 3007.90 Os I 5 3011.48 Fe I 10 3015.06 Dy II
15 o n A ~7 m3007.91 U 5 3011.48 U 90 3015.19 Cr I

5 3007.95 Th II 4 3011.59 Th II 150 3015.30 Tm II

6 3007.97 JNa
T T
1 1 12 3011.69 1 r T

I 180 3015.36 0 c
28 c 3008.10 Ho II 130 3011.75 Zr I 12 3015.65 Os I

7 3008.13 Ce II 4 3011.88 Ce II 5 3015.68 U
90 3008.14 Fe I 28 3011.88 Ta I 16 3 015.69 Dy II

15 3008.17 Er II 13 3011.92 Re I 6 3015.73 Th II

4 3008.26 KU T
1 300 3012.00 JN 1

T
X 50 3016.02 rce

5 3008.27 Th II 5 3012.07 Ho II 4 3016.05 U

13 3008.50 Th II 11 3012.19 Gd II 7 d 3016.09 Tm II

6 3008.61 V II 4 3012.45 U II 3016,lo Tm II

32 3008.79 Ce II 22 3012.47 Er II 10 3016.16 V
6 3008.80 KU T

1 240 3012.54 la T T
1 1 8 3016.18 r e

4 3008.83 Dy II 6 3012.70 Th II 24 3016.18 Tb II

12 3008.91 Tm II 7 3012.71 U 10 3016.21 Ho II

24 3009.08 W I
ion120 TATA A A3012.90 Hf II 9 3016.3 / Ta I

700 3009.14 Sn I 6 3012.92 Ru I 9 3016.43 Ir
3.0 3009.20 ua T

1 18 3013.03 ur T
J. 8 3016.45 jyin

3.0 3009.20 Tm II 34 3013.07 Os I 65 3016.47 W I

18 3009.30 Tb II 12 3013.10 V II 30 3016.49 Re I

6 3009.37 Gd II 19 1 AT O T yi3013.14 Re I 60 3016. 10 Hf I

14 3009.39 Yb II 16 3013.32 Zr II 10 3016.78 Mo
12 3009.42 U 6 3013.36 Ru I 24 3016.78 V II

4 3009.46 Er II 10 3013.37 U 3.5 3016.79 Tm II

14 3009.48 Ho II 16 3013.39 Mo I 22 3016.84 Er II

28 3009.57 Fe I 7 3013.44 U 120 3016.94 Hf II

3.0 3009.65 Gd II 8 3013.46 Pr 12 3016.96 U II

5 3009.70 Er II 7 3013.59 Tm II 13 3016.97 Dy II

5 3009.76 Th II 17 3013.60 Co I 4 3016.97 Re
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

28 3017.10 Tm II 200 3020.54 Lu II 26 3024.92 w I

6 3017.13 Th II 3020.57 U 32 "Om c n n3025.00 Mo I

10 3017.19 Tl II 280 3020.64 Fe I 24 3025.16 Ta I

30 3017.20 T T
1 1 55 3020.67 v^r

T
1 16 3025.29 Jtll

T T
1 1

36 3017.24 Ru 8 3020.67 Nb I 3.0 3025.43 Th II

60 3017.25 Os I 10 3020.86 Os 12 3025.61 Dy II
7 3U1 /.^6 Tm II 6

o no n o

o

30^0. oo Ce II lo '2 n O C / A3025.64 Fe I

20 3017.31 Ir 34 3020.88 Ru I 8 3025.82 Ir I

7 3017.35 TTU 5 3020.92 XTu 38 3025.84 r e T

3.0 3017.37 Hf I 7 3021.01 Sm 28 3025.92 Er II

95 3017.44 W I 4 3021.04 Ce II 34 3026.06 Tm II
36 iUi /.DO Co I ioU 3U/:1.U / Fe I o C

•2 noz. 1 13020,13 Ho II
22 3017.55 Yb II 13 3021.22 U 8 3026.15 U

360 3017.57 3.0 3021.47 i n T T
1 1 28 3026.16 Dy T T

20 3017.63 Fe I 20 3021.50 Hg I 6 3026.37 Co I

12 3017.73 Er II 360 3021.56 Cr I 5 3026.43 U
4 3017.73 Ho II 15 3021.73 Y I

1 olo •2 no z. /I3026.46 Fe I

3.0 3017.88 Pt 12 3021.88 Re I 5 3026.47 Nd
460 3018.04 Us 6 3021.95 1 D T T

I 1 3.0 3026.49 Y T T

6 3018.10 U 3.5 3022.08 Tm II 11 3026.57 Th II

6 3018.16 Ho II 8 3022.09 Th II 3.0 3026.62 Ce II

3.0 3018.27 Tm II 3.5
^ no o in3022.10 Gd II 11

'2 noz. c3026.65 Cr II
110 3018.31 Hf 3.5 3022.15 Eu I 22 3026.67 Yb II

6 3018.35 JNu
T T
1 i 26 3022.21 TTu T T

1 1 38 d 3026.68 w T
1

8 3018.49 Th II 10 3022.28 Y I 3026.78 W I

55 3018.50 Cr I 6 3022.41 Ir I 8 3026.70 U
10 3018.59 Tm II 6 3022.71 Er II oO

'2 no "7 on3027.29 Lu II
5 3018.59 U 8 3022.74 Nb II 18 3027.33 Tb II

30 3018.82 Lr 9 3022.75 jvin
T
1 38 d 3027.51 la T

1

6 3018.95 Y 2.5 3022.79 Ce 3027.61 Ta II

18 3018.98 Fe I 6 3022.99 Re I 6 3027.57 Dy II
28 3019.14 Ni I 14 3023.14 Ho II

'2 no "7 CO302 /.5o Tb II

14 3019.17 Tb II 5 3023.43 Ce II 160 3027.60 Gd II
10 3019.23 T -n 3023.49 ^e T T

1 1 2.0 3027.63 u e T T1 1

220 3019.34 Sc 11 3023.43 Tb II 10 3027.66 U I

2.0 3019.37 Ru I 8 3023.70 Tb II 12 3027.77 Mo II

50 3019.38 Os I 10
o n o 1 m3023.91 Rh I

Tin130 2 n o "7 m302 /.9i Pd I

8 3019.41 Th II 26 3024.03 Fe I 80 3028.04 Zr II

4 3019.54 Kn 12 3024.09 la.
T
1 10 3028.18 IIO T T

1 1

8 3019.67 Ta I 140 3024.35 Cr I 13 3028.19 U

10 3019.76 Er II 11 c 3024.38 Ho II 26 3028.28 Er II

6 3019.79 Tm II
-7

/
} no /I ^ Q3U24.30 U n 2 no Q A1 Rh I

26 3019.84 Zr II 13 3024.50 W II 42 3028.44 Nb II

6 3020.01 Ir 13 3024.51 U 9 3028.57 Th II

5 3020.24 U 3.0 3024.57 Ce 5 3028.73 Tm II

18 3020.29 Tb II 9 3024.60 Hf I 12 3028.78 Ta I

5 3Q20.33 Er II 240 3024.64 Bi I 5 3028.96 Ce II

55 3020.47 Zr II 3.0 3024.68 Th II 10 3028.98 Gd II

60 3020.49 Fe 17 3024.74 Nb II 9 3029.13 U
130 3020.53 Hf 9 3024.76 Hf II 22 3029.16 Cr I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

32 3029.20 Au I 9 3032.83 Tb II 17 3037.73 Ce II
9 3029.23 Tb II 180 3032.84 Gd II 7 3037.75 Ir I

5 3029.28 Pr 8 3032.85 As I 140 3037.94 Ni I

28 3029.36 I r 3.5 3032.93 Cr T T
II 10 3037.96 Re I

5 3029.42 U 6 3033.12 Ce II 3.5 3037.99 Yb II

140 3029.52 Zr J 7 3033.18 Dy II 8 3038.05 U
12 3029.73 Ti II 20 3033.19 U II 6 3038.18 Ru I

4 3029.74 Nb II 11 3033.44 Ho II 44 3038.29 Dy II
15 3029.83 Dy T TII 26 3033.45 Ru I 6 3038.60 Th II
50 3029.83 Sb 36 3033.45 V II 9 3038.66 Tb II

19 3030.15 Fe J 20 3033.58 W I 24 3038.69 Ho II
90 3030.24 Cr J 3.0 3033.62 Ir I 3.0 3038.98 Nd II
14 3030.29 Ta 38 3033.82 V II 750 3039.06 Ge I

14 3030.31 Ce T T
II 140 3034.05 Gd T T

II 7 3039.13 Sm T T
11

8 3030.41 Dy II 7 3034.06 Ru I 8 3039.14 U

38 3030.45 Re 26 3034.06 Th II 24 3039.26 Ir I

3.0 3030.48 Th I 7 3034.08 Tm II 10 3039.26 U
4 3030.65 Gd II 850 3034.12 Sn I 20 3039.31 W I

120 3030.70 OS 8 3034.12 Tb T T
11 800 c 3Uj59.36 In T

1

30 3030.76 Sc 50 3034.19 Cr I 4 3039.41 Nb II

5 3030.83 U 20 3034.20 W I 3.5 3039.51 Ce II
3.0 3030.86 Th II 3.0 3034.43 Co I 8 3039.67 Yb II

28 3030.92 Zr II 13 3034.55 Re I 8 3039.68 Nb I

12 3031.01 OS 8 3034.64 Yb T T
11 10 3U39. /o Cr T

1

9 3031.01 V 10 3034.84 Sm II 6 3039.82 Mb I

7 3031.06 Mn II 6 3034.87 Bi I 5 3039.82 Nb II
130 3031.11 Yb II 9 3034.91 Tb II 2.5 3039.93 Sc II
46 3031.16 Hf II 12 3035.11 Th II 4 3039.93 U
6 3031.18 Dy T T

II 6 3035.33 Mo 1 13 3U4U.03 Re 1

6 d 3031.19 Th II 6 3035.47 Ru I 5 3040.05 Th II

3031.28 Th I 9 3035.51 U 20 3040.31 Ru I

19 3031.22 Fe J 3.0 3035.53 Th II 5 3040.34 Gd II

6 3031.27 Re I 15 3035.65 Ho II 17 3040.43 Fe I

8 3031.30 Os 5 3035.96 U 4 3040.47 Ir T
I

36 3031.31 Er II 8 3035.98 Tm II 5 3040.5 U

18 3031.35 Cr J 6 3036.10 Cu I 12 3040.60 Mi I

24 3031.60 Tb II 30 3036.21 Er 5 3040.70 Ta II

19 3031.64 Fe 13 3036.31 Mo I 3.0 3040.77 Eu II

7 3031.67 Tm 11 55 d 3036.39 Zr II 70 3040.85 Cr I

3 0 3031.70 Th II 3036.50 Zr II 3040.91 Cr II

10 3031.87 Ni J 13 3036.45 Pt I 300 3040.90 Os I

26 3031.99 u II 8 3036.45 U 10 3040.98 Ta I

5 3032.00 Th 6 3036.55 Re I 10 3041.00 Re I

5 3032.41 Ir 3.5 3036.59 Y II 5 3041.25 U
2.5 3032.69 Pr 5 3036. bl U 6 3041.42 V II

3.0 3032.73 Ce II 9 3036.70 Dy II 7 3041.64 Fe I

36 3032.77 Nb II 70 3037.04 Cr I 38 3041.70 Mo I

6 3032.79 Re 5 3037.04 Tb II 7 3041.74 Cr II

40 3032.80 Sn 95 3037.39 Fe I 12 3041.74 Fe I

10 3032.81 Os 14 3037.50 Ta II 55 d 3041.74 W I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and and length and

Character in A Spectrum r^}l3 V C t T\^ XL X CL \^ L ^ X in A Spectrum in A Spectrum

3041 R7 W TX 5 y XX 304R 7R Rn TX

4 3041 86 U 16 3044.91 16 3048 81 Tm^UT^UpOX X 111 T TX X

4 3041 9 U 30 3044.94 V 5 3048 86 Mn TX

D 3041.99 Re I CH Tb II 9A 3048.86 Ta I

D 3042.02 Fe I X c. J UHD.U X Ni 99 3048.89 Co I

J o 3042 06 Ta ITX X PrX 1 9X c 3048 89 V T TX X

5 3042 07 Tb ITX X 6 3045.32 10 3049 00 W TX

3.5 3042 08 Dv II 22 3045.37 YX IX 10 3049 04 0<? TX

3042.26 V II 4 u "^n 3049.09 Th II
D 3042.29 Re Q

/ Th II X X 3049.14 Dy II

L. D 3042 35 Tm 1

1

X X XVXll I 3049 1 8 Er.UT/eXtJ XLi X T TX X

14 3042 44 Ta II 11 3045.71 Ru IX 2.0 3049 21 Pr-^\Ji/«t.X XX
11 3042 48 Co I 6 3045.72 IIX X 9 3049 29 Er IIX X

3042.48 Ru I 704^1 77 Rh I Q
y 3049.29 Hf I

3042.50 Tb II X o "^nd^ R"? Zr I X X 3049.33 Zr I

o vj 3042 64 Pt IX 1 4X t ^04^ 96 Ta I AO o 3049 38 Ho T TX X

2.5 3042 65 I

r

IIX X 12 3046.08 HfXXX IIX X 22 3049 44 I r TX

11 3042 65 Yb IIX X 4 3046.38 Dv IIX X 24 3049 46 Oq IX

3042.66 Fe I A ^D/lA 4Zl Ho II 7n 3049.56 Ta I

3042.73 Mn I W I Ao 3049.64 Th II

3042 73 IT QO ^DdA dA TI 1

1

X X 1 nnX Uu 3049 69 W TX

12 3042 74 0<3 IIX X 14 3046.48 Gd IX 4 3049 84 TI

6 3042 83 Ru IX 6 3046.48 YbX K/ 1

1

X X 3.0 3049 86 Th T TX X
nt 3042.83 Tb II QO ^n^A c;7 u 7 3049.98 Er II

3043.01 Gd I
Q
/ "^n^A AR Ti II xt 3050.10 Ta I

g 3043 06 Th IIX X 5 xn4A 71 Ce IIX X 1 Axt 3050 14 Cr IIX X

30 -^043 1 ? V-/UT-^»Xt. V TX 2.5 3046.76 Rh TX 24 3050 20 TI

20 3043 1 5 Dv IIX X 32 d 3046.76 TmX IXi IIX X 22 3050 39 Oc TX
cD 3043.25 Zr I "^n^A R7 Tm I o 3050.40 V I

3043.29 Nd 4 ^046 77 Pr -J 3050.57 Tb II

X X 304'? 36 A/in T X 7 "^ndA Rn Mn TX
"? n 3050 59 Cp

12 3043 45 Dv IIX X 8 3046.84 TI 14 3050 73 Ho IIX X

22 3043 50 Oc3 IX 8 3046.93 1

1

X X 30 3050 73 Tm^\J^\J» i ^ X 111 1

1

X X

"^n 3043.56 V I 1 9LC J UHD. /3 Th II RnOU 3050.76 Hf I

X c. 3043.64 Os I
cD '^n/17 nnJ Ut / .uu Tb II % n 3050.80 Sm II

1 nX u 3043 65 Th 1

1

± X 9ACO "^0/17 n4 MnXVUl IX 9Rn^ou 3050 82 Ni IX

8 3043 79 U 5 3047.06 YbX Kf IIX X 7 3050 84 Er II
34 3043 81 W I 2.5 3047.11 Y IX 22 3050 89 V I

X u 3043.92 Ta I JVH 1 . XD Ir I A 3050.98 Th II
1 AnX o u 3044.00 Co I '^n/17 9^ Re I ? 0 3051.11 Nd II

3044 01 Yh IIX X 96 J V-t 1 , J 1. Mo IX 90 3051 12 Tb IIX X

6 3044 07 Oc IX 10 3047.57 u 10 3051 14 U
10 3044 08 Rp IX 15 3047.60 Dv IIX X 12 3051 17 0«! IX

c. U 3044.16 U X J>U ^047 An Fe I 1 ^X 3051.46 Dy II

3044.40 Ce II X o "^n^R 1 nHO. X U Nb I A 3051.78 Th II

po 3044.40 Ho II ? n "^n^R 99to. t V II X D 3051.98 Ce II

6 3044.41 Os I 7 3048.41 Er II 5 3052.15 Nd II

5 3044.56 Dy II 6 3048 50 Ru I 3.0 3052.16 Ir I

42 3044.57 Mn I 12 3048.64 U I 10 3052.18 Tb II

12 3044.76 Nb II 14 3048.66 w I 9 3052.19 V I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrvim Character in A Spectrimi

13 3052.32 Dy II 14 3057.22 Ta II 10 3061.61 Re J

10 3052.91 u 11 3057.22 Zr II 19 3061.62 U
7 3052.93 Sc II 22 3057.28 Ir I 14 3061.69 Er II

13 3053.09 JND
T
1 11 3057.40 1 1

T T
1 1 16 3061.69 Th T T

I 1

14 3053.24 Tb II 65 3057.45 Fe I 5 3061.80 Tb II

8 3053.26 Pr 44 c 3057.45 Ho II 90 3061.82 Co I

24 3053.39 V II 3.0 3057.63 Th II 4 3062.06 Pr
48 3053.55 Tb II 150 3057.64 Ni I 7 3062.06 Tm II
24 3053.57 KjCX

T T
1 I 9 3057.66 Ke T

1 18 i\jol,ll jVJn

6 3053.60 Ir I 2.0 3057.89 Rh I 8 3062.19 Dy II

10 3053.63 Re I 2.0 3057.89 Th II 60 3062.19 Os I

60 3053.65 V I 9 3057.90 Lu III 2.5 3062.20 Co I

7 3053.71 Tm II 26 3057.91 U 10 c 3062.53 Ho II
7 3053.77 T T11 14 3058.09 n T T

1 1 26 3U6i:.54 U
90 3053.88 Cr I 7 3058.35 Tm II 28 3062.62 Dy II

9 3053.89 V II 6 3058.42 Th II 14 3062.78 Tb II
36 c 3054.00 Ho II 3.5 3058.55 Ce II 55 3063.01 Ce II
7 3054.01 W I 19 3058.64 Ta I 16 d 3063.03 Th II

14 3054.04 1 m T T
1 1 900 3058.66 US T

1 jvoj.Lu In T T
1 1

120 3054.32 Ni I 20 3058.78 Re I 6 3063.13 Yb II

32 3054.36 Mn I 12 3058.98 Eu I 7 3063.14 Ho II
20 3054.41 Er II 7 3058.98 Tm II 19 3063.25 V II
9 3054.52 H£ II 100 3059.09 Fe I 4 3063.41 Cu I

5 3054.73 TTU 6 3059.48 Dy T T
1 1 24 ^U6^.Db la

{110 3054.84 Zr II 3.0 3059.52 Cr II 11 3063.57 Zr

11 c 3054.87 Ho II 2.0 3059.74 Ce II 8 3063.66 Pr
13 3054.90 Re I 7 3059.74 Ti II 3.0 3063.67 Yb II
32 cw 3054.94 Eu II 9 3059.92 Gd I 14 3063.78 Hf
15 3054.94 X3ttKU T

1 8 3060.00 Dy T T
1 1 9

T T
1 1

10 3054.97 Os I 6 3060.05 Co I 5 3063.88 Ta

16 3055.21 Os I 5 3060.06 u 4 3063.88 U II
7 3055.22 Y II 16 3060.11 Zr II 7 3064.01 Tm II

28 3055.24 Ce II 13 3060.18 Th II 78 3064.09 Tb II
6 3055.26 r e T

1 6 3060.24 xiO
T T
1 1 4

O TO TT^U6't.io U
26 3055.32 Mo I 19 3060.29 Ta I 16 3064.19 Ho II

5 3055.44 Hf II 30 3060.30 Os I 100 3064.28 Mo I

12 3055.52 Nb II 13 3060.32 Re I 3.5 3064.37 Co I

10 3055.59 U II 6 3060.44 Th I 4 3064.51 Ir
32 3056.07 Tm T T

1 1 190 3060.46 TTV T
1 5 JVOH.Di. ID T T

1 1

10 h 3056.31 Sc 20 3060.65 Dy II 26 3064.53 Nb II

160 3056.33 V I 13 3060.78 Mo II 7 3064.60 Re I

9 3056.62 Nb I 4 3061.11 Nb I 40 3064.62 Ni I

10 3056.62 Ta II 7 3061.14 Tm II 16 3064.63 Zr II
9 3056.71 Nd II 4 3061.24 Nb I 14 3064.68 Hf II

140 3056.72 Lu II 5 3061.28 Er II 320 3064.71 Pt

8 3056.72 U 14 3061.35 Zr II 6 3064.84 Er II

11 3056.74 Ti II 9 3061.37 Dy II 40 3064.84 Ru
26 3056.78 Ce II 5 3061.41 Ir I 14 3064.94 W
7 3056.97 Dy II 6 3061.51 Dy II 7 3064.97 Er II

120 3057.02 Hf I 20 3061.59 Mo I 32 3065.04 Mo II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Unar acte r in A Spectrum

16 iriLC n/1 VV-v T T 6 3069.42 T 60 O A "7 O A /I3073.34 TP V-jdr T T
1 1

11 jUod.U I ur 7 3069.64 T T 9 3073.34 1711rtu

11 JPUoD.li faC
T T
1 1 18 3069.64 T

1 8 3073.39 la
5 h 3065.17 Tb II 13 3069.68 Nb II 14 O A T O /I A3073.49 Tm II
8 3065.21 Zr II 19 3069.71 Ir I 8

O A ~7 O FA3073.50 U

9
T T
1 1 8 3069.73 jNa

T T
1 1

A A
20

o A T o n r"3073.55 T T
1 1

95 *
o n/^ C 11 T)A 22 3069.94 Us T

1 11 3073.68 ur
11 ^Udd.dv 1

D

T T
1 1 32 3069.94 rce

T
1 22 3073.82 V

6 3065.78 Sm II 48 3070.05 Tb II
—I
1

O A "7 O A /I3073.84 Tm II

8 3065.87 Tb II 22
O A T A A3070.27 Mn I

A A38 O A ^ yi A A3074.08 Os I

6 ^Ud5.73 In T T
1 I 6

O A "7 A A A3070.44 T T
1 1

T A
19 3074.10 TIfHI

22 ^Udd.U^c Jvin 44 3070.75 T T
1 1 20 3074.30 TJ r\no T T

4 ^Udd.IU JND
T T
1 1 19 3070.82 T"l->1 n T T

1 1 100 3074.37 jyio

8 3066.12 Os 32
O "7 A A A3070.90 Mo I

A I~

2.5
A A ~7 P" /3074.56 Pr

110 d 3066.22 Ti II 12
O A ~7 A A A3070.90 Nb II 6 3074.71 Tb II

JUbo.^D i 1
T T
1 1 6

o A "7 n n T3071.11 T TI I
A n28 O A ~7 ^ ~7 A3074.79 Jtll

22 T T
1 1 26 3071.16 rte T

I 30 3074.96
320 ^Uob.^o V 4 3071.18 IN D T T

1 1 11 3075.04 TTU
3.0 3066.41 Th II 6

O A ~7 T A yi3071.24 Ti II 4
A A ~7 r" T A3075.19 Dy II

5 3066.87 U 8 3071.29 Sm II T O A130 O A "7 C A A3075.22 Ti II

16 T T 4 d
O A "TT /to3071.43 INU T T

J. 1 13
O A ~7 r" A ~T3075.27 V

60 ^UD / .Ui Lie 3071.50 T T
I I 3.0 3075.30 WfIII

26 ^Uo /.iii V
T T
1

1

11 3071.44 ft/InJVIO T1 10 3075.38 INU T T
1 1

3.5 3067.16 Cr II 13 3071.56 Nb II
r-

5
A A ~7 r' A r3075.45 U

24 3067.20 Tb II 18 o A~7T rr n3071.58 Ba I 9
O A "7 C C "7

3075.53 Ho II

40 ^ut) 1 r e 7
O A ~7 T /A3071.62 u e T T

I I
O A34 A A ~7 C ~7A3075.72 r e

5
::

24 3071.92 T T
1 1 2.0 3075.83 1 n T T

J. 1

160 "in A7 /in tj/^ 3.0 3071.94 Jrt
T
1 26 3075.90 /jn

95 3067.41 Hf I 10 h
O A ~7 A r\ /
3072.06 Zn I

A f~

2.5
O A "7 / A A3076.02 Yb II

10 3067.54 Sm 26 O A "7 A T T3072.11 Th II T A10 A A •? / A3076.04 Tb II

3600 c ^^7 70 D 4JUb /. /Z rJ 1 50 O A ~7 A T T3072.11 1 1 T T1 1 3.5 3076.07 TPiiCjU T T
1 1

32 ^Ub /. / ii in T T
J. 1 48 3072.34 0 T 9 3076.14 rte

13 ^Ubo.UU JViO 4 3072.34 TTu 3.5 3076.25 ue T T
1 I

5 3068.11 Tm II
/I

4
O A ~7 A O O
3072.39 Ce II 5

A A ~7 / OA3076.38 Ta
9 3068.26 Ru I 5

O A "7 A /IT3072.41 Nb I 14
O A ~7 / / /
3016. bb Bi

90 j?Ubo.b4 OrCl
T T
1 1 3.5 3072.45 TTU 17

A A T / /A
3076.69 T1 r

11 onAD AC TT^Ubo.bD U 8 3072.51 JND
T T
1 1 48 3076.87 iND

T T
1 1

5 '2n^O AOiUbo.bo Ce T T
1 1 55 3072.53 TP r T

1 1 8 3076.90 ijy
T T
1 1

3.5 3068.68 Pr 48 3072.56 Gd II 55
A A T / A A3076.92 Gd II

160 3068.89 Ir I 28 O A ^ A / A3072.60 Tb II
1 A
19

A A "7 ~7 A /3077.06 Os I

16 d 1 OA O on T*!-*JUbo.vU In T T
1 1

1 /I

24
O A "7 A "7 A
3072.78 TTU 13

O A T *7 A A
3077.08 ua T T

1 1
TOAQ QA nPU^Ubo.Vb In T T

1 1 6 3072.82 1 n T T
1 1 48 3077.24 la

28 'xn^Q no T T
1 1 240 3072.88 HI T

1 5 3077.33 ue T T
1 1

19 3069.09 Ir 8 3072.89 Ce II 5
A A "7 "*7 OA
3077.33 U

3.5 ^UDy.XX Xlj LI
T TX ± 20 3072.96 Rp TX 6

A A "7 T A yi3077.34 ThX 11
T T
J. J.

10 3069.18 Hf 95 3072.97 Ti II
A A
22

A A "7 "T A /3077.36 Eu II
12 3069.23 Er II 55 3073.08 Tm II 30 3077.44 Os

fa 3069.24 Pr onaU Mn I 1 /I ^077 c:o:)U / /.DA W II
70 3069.24 Ta 12 3073.24 Nb II 500 3077.60 Lu II

3.0 3069.26 Th II 22 3073.28 W I 4 3077.64 Ce
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrunn Character in A Spectrum Character in A Spectrum

11 3077.66 Mo II 7 3082.01 Tb II 7 3086.85 Y II
ion •^077 79 Os I ii ^r)R9 09 U 1 A i Uo /.Ul Tm II

7 3077.83 Cr 3.5 3082.05 Ml I 8 3087.05 Gd
5 3077.93 Th ITA. A. 70 3082.08 XIj X T T 6 3087.06 VV

38 3078.11 Os 11 3082.11 Pr 5 3087.11 U

7 '3078,23 Er II 20 3082.11 V I 6 3087.12 Er II
1 Q "XCilQ. 9"^ Ta I 190 '^nf!9 1 A Al I

n
7 J nQ7 1 c Re I

10 3078.36 Dy II 10 3082.17 Th II 2.5 3087.42 Rh
24 3078.38 8 3082.30 T T 19 3087.53 Tq J

7 c 3078.41 Ho II 44 c 3082.34 Ho II 7 3087.54 Tb II

190 3078.64 Ti II 50 3082.36 Tb II 34 3087.62 Mo II
Id J\J /C3.D7 Dy II Re I Qo Ta II
48 3078.82 Th II 10 3082.52 Dy II 7 Er II
10 3078.86 Re 34 3082.62 Co I 9 3087.86 Nh T TX X

70 3078.86 Tb II 10 3083.00 Th II 300 3088.02 Ti II

20 3078.87 Er II 32 3083.22 Ir I 38 3088.04 Ir I

Pr 1 u Th II 1 9 flQQ 1 1^Uoo.ii V I

11 3079.34 Dy II 8 3083.35 Gd II 26 3088.43 Tb II
6 3079.38 Nd IT 8 3083.61 IT 17 3088.47 ThX 11 T TX X

14 3079.63 Mn 26 3083.67 Ce II 7 3088.75 Er II

8 3079.64 Ce II 24 3083.74 Fe I 34 3088.76 Re I
'Xn'JQ QQ

/ 7,00 Mo I io Os I 1 ni U
-iriQD QQ^UOO.77 U

3.5 3079.88 Th II 8 3083.83 Tb II 5 3089.10 Tb II
7 3079.91 1

1

X X 14 3083.96 RhXvli T 14 3089.10 YhX \J T TX X

11 3079.95 u 12 3084.01 Gd II 13 3089.12 Mo

14 3079.96 Ta I 60 3084.03 Er II 6 3089.13 V I

^ UoU.il Lu I lo "Xr^QA 91 Re I i /
-1 riQQ 1/1^U07.i't Ru I

7 3080.11 Tb II 5 3084.24 U II 3089.06 W
34 3080.21 Th T TX X 80 3084.36 T TX X 12 c 3089.18 w
13 3080.35 Nb II 20 3084.44 Ce II 3089.31 w I

26 3080.41 Mo I 6 3084.60 Os I 3.5 3089.35 Eu II
O ^UoU.b^ Ce AD Dy II 1 c: 7 noQ A n Ti II

17 3080.66 Hf II 22 d 3084.82 W I 50 3089.58 Tb II
12 3080.74 TT T TX X 3084.91 w TX 17 3089.60 Pn
38 3080.76 Ni 3.0 3084.90 Pr 13 3089.71 Mo I

48 3080.84 Hf I 3085.03 Pr 12 3089.80 Ru I
Q7

•2 n on on^UoU.7U Ru I b "in Qc; nAjKjod, Ub Gd II i i -inCJQ Q/ljU07.7't Re I

7 3080.92 Dy II 17 3085.34 Zr I 24 3089.95 Gd II

6 3080.94 Nd I TX X 22 3085.54 TaX <X TX 24 3090.08
34 3081.12 Tm 100 3085.62 Mo I 9 3090.08 Th II

5 3081.16 Mo I 5 3085.86 Pr 6 3090.23 Ru I

/ ^UO±.l7 U 7
1 ^UOD.77 Tb II 1 c: "^riQn "^n Os I

8 3081.33 Mn 6 3086.07 Ru I 8 3090.36 U
7 3081.38 Er II 6 3086.27 Os I 16 3090.37 Ce II

340 h 3081.47 Lu 24 3086.44 Ir I 9 3090.44 Zr

10 3081.55 Tb II 7 3086.45 Sm II 12 3090.49 Os
3.5 3081.65 Th II 38 c 3086.54 Ho II 6 3090.52 Ce II

24 3081.85 Ta 8 d 3086.73 U 4 3090.55 U
14 3081.98 Th II 42 3086.78 Co I 8 3090.58 W

180 3081.99 Gd II 13 3086.78 Tb II 6 3091.25 Os
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrxmi Character in A Spectrum

5 3091.25 U 3.5 3095.86 Cr I 300 3100.50 Gd II
5 3091.29 Ce II 12 3095 88 Er II 26 31 on 67 Fe I

3.5 3091.34 Pr 11 3095.88 Y II 70 3100.67 Re I

20 3091 58 Fe 3.5 3096.26 Th II 15 3100.67 TiX X I

10 d 3091.62 Tb II 10 3096.41 Re I 4 3100.71 Yb I

6 h 3091.70 Y I 7 3096.43 Th II 14 d 3100.79 Th II
6 3091.87 Ru I 14X 1 3096 50 Ce II 3100 93 Th II

12 3092.06 Gd II 8 3096.50 Nb I 75 3100.84 Ru I

4 3092 06 Ta 34 3096.57 Ru I 14 3100.88 Mo I

24 3092.07 Mo II 6 3096.68 Sm II 24 3100.94 V II

10 3092.24 Hf II 22 3096.76 Hf I 10 3101.03 Ta II
24 3092.44 Ta I 10X \J 3096 86 Tb II 10 31 m 18^ X iJ X « X w Gd II

650 d 3092.71 Al 5 3096.88 Ce II 4 d 3101.27 Pr
3092 84 Al J 8 3096.88 VJ til II 70 3101.34 Mo I

6 3092.73 Nd 5 3096.88 U 6 3101.36 Yb II

15 3092.92 Nd II 14 hi 3096.90 Mg I 38 3101.40 Hf II
10 3092.96 Tb II 11 3096 96 Tm II 32 3101 53 Os I

5 3092.99 Ta 6 3097.06 Mn I 240 3101.55 Ni I

24 3093.01 U 3.0 3097.08 Ce 3.5 3101.68 Th II
6 3093.05 Th II 24 3097.12 Ni I 5 3101.72 Ta I

9 3093.10 Dy II 15 3097.19 Ti II 5 3101.85 Tm II
17 3093.11 Tm II 10 3097 27 Th II 120 3101 88^ X W X « \J\J Ni I

500 3093.11 V II 5 3097.40 Tb II 20 3101.91 Dy II
15 3093.14 Er II 12 3097.45 Eu II 20 3101.91 Gd II
7 3093.20 Tb II 12 3097.60 Ru I 4 3102.07 Yb II

46 3093.51 W I 5 3097.78 Pr 7 h 3102.30 Sm II
28 3093.59 Os I 13X ^ 3098 01 U II 400~ \J\J 3102 30 V II
20 3093.64 Re 14 3098.20 Co I 24 3102.39 U
2 5 3093 76 Y II 9 3098.48 Nd II 24 3102.54 Tb II
7 3093.80 Dy II 8 3098.50 Pr 50 3102.55 Gd II

20 3093.87 Ta I 70 3098.60 Tm II 3.5 3102.56 Ce II
10 3093.87 Yb II 40 3098 64 Gd II A 3102 61 U
2.5 3093.99 Cu 16 3098.90 Gd II 14 3102.66 Th II
7 3094 01 I

r

J 19 3099.12 NiX^ X I 15 3102.69 Er II
220 3094.18 Nb II 36 3099.19 Er II 20 3102.69 Ho II

26 3094.20 V II 17 3099.19 Nb II 7 3102.87 Tm II
70 3094.66 Mo I 44 3099 23 Zr II 3 5 3102 90 U
7 3094.69 V 85 3099.28 Ru I 50 3102.97 Tb II

17 3094 80 Zr J 3.5 3099.52 Nd II 14 3103.06 Re II
5 3094.83 U 7 3099.60 Er II 2.0 3103.10 Pr

12 3095.04 U II 7 3099.60 Tm II 16 3103.24 Dy II
20 3095.06 Re I 7 d 3099.74 Th II 75 3103.25 Ta I

40 3095.07 Zr II 3099*.87 Th II 14 3103.26 Re II
8 3095.23 U II 55 d 3099.90 Fe I 30 3103.38 Ce II

^U7D.J7 la 3099.97 r c T
1 5 3103.77 TTU

3.5 3095.59 Ce II 14 3099.93 Mo I 19 3103.80 Ti II
9 3095.73 Dy II 13 3100.04 Pt I 14 3103.84 Dy II

13 3095.75 U UU. ^7 Ir I 7 Ce II
18 3095.79 Re 26 3100.30 Fe I 19 3104.16 U
17 3095.82 Zr 50 3100.45 Ir I 5 3104.42 Ta I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

7 3104.46 Er II 4 3109.76 Pr 3.5 3114.26 Th II
24 3104.59 La II 7 3109.82 Tb II 2.5 3114.28 Y I

14 3104.65 Re I 22 c 3109.91 Ho II 7 3114.36 Ho II
6 d 3104.96 1 n 18 3110.02 In T T

7 d 3114.54 TTU 1

3105.05 Th II 15 3110.20 Sm II 3114.59 U

10 3104.98 Os I 26 3110.28 Ce II 9 3114.55 Ir I

13 3104.99 Dy II 4 3110.52 U 12 3114.81 Os I

19 3105.08 Ti II 9 3110.55 Ru I 6 3114.91 Rh I

6 3105.10 TTu 4 3110.58 Pr 4 3115.05 Sm T TII
17 3105.18 Ho II 4 3110.67 Ti II 8 3115.10 Er II

4 3105.40 Pr 6 3110.68 Mn I 16 3115.18 Nd II
8 3105.43 Nd II 340 3110.71 V II 12 3115.33 Yb II

20 3105.47 Ni I 6 3110.75 Dy II 13 3115.52 Er II
5 3105.65 T Tu 5 3110.82 Ta T T

1

1

10 3115.86 Ta I

20 3105.74 Th II 6 3110.83 U 6 3115.93 U

8 3105.88 W I 3.5 3110.86 Cr I 12 3116.15 Nd II
38 3105.99 Os I 34 3110.86 Re I 18 3116.28 Th II
32 3106.18 Eu I 14 3110.87 Hf II 9 3116.36 Nb I

6 3106.18 Md T T 15 3110.88 TP T T 12 3116.48 Os T
1

22 3106.23 Ti II 34 3110.88 Zr II 7 3116.48 Th II

7 3106.34 Mo I 26 3111.09 Os I 6 3116.63 Fe I

17 3106.52 Sm II 8 3111.12 W I 5 3116.66 Tb II
110 3106.58 Zr II 24 3111.17 Ce II 8 3116.70 Yb II

3.5 3106.68 Tn T T
1 1 15 3111.19 (jd

T
1 15 3116.94 T T

1 1

22 3106.79 Er II 10 3111.34 Pr II 8 3116.95 Hf II

6 3106.81 Ti I 95 3111.43 Eu I 8 3117.26 Tb II
14 3107.03 Th II 18 3111.45 Nb I 20 3117.44 Ta I

10 3107.21 Ta I 14 3111.56 Re I 3.5 3117.50 Dy II
30 3107.23 W T

1 40 3111.62 TTU 7 3117.54 jvlO
T
1

6 3107.38 Os I 5 3111.81 Y I 28 3117.58 W I

16 3107.47 Ce II 7 3111.85 Ho II 12 3117.67 Ti II

8 3107.76 Yb II 6 3112.04 Y II 10 3117.68 Th II
24 3107.90 Yb II 3.5 3112.08 Th II 14 3117.72 sm II

4 3108.01 JNa
T T
i I 170 3112.12 JVIO

T
1 26 3117.80 I D T T

1 1

30 3108.02 W I 10 3112.25 u 30 3117.89 Tb II

36 3108.29 Th II 7 3112.43 Tb II 10 3118.12 Os I

22 3108.31 Ho II 4 3112.48 Ti I 34 c 3118.19 Re I

11 3108 36 Gd II 5 3112.53 Tb II 32 3118.33 Os I

18 3108.37 I 14 3113.17 Gd T T
1 I 260 3118.38 V T T

1 I

10 3108.41 Tb II 5 3113.31 Tm II 200 3118.43 Lu I

8 3108.46 La II 30 d 3113.54 Er II 85 3118.50 Ho II

17 3108.65 Ho II 12 3113.57 V II 10 3118.60 Gd II

70 3108 81 Re I 8 3113.62 Tb II 30 3118.65 Cr II

8 3108.96 Ce II 13 3113.90 Ta I 15 3118.83 Er II

32 3108.98 Os I 220 3114.04 Pd I 10 3119.01 Gd I

80 3109.12 Hf II 3.5 3114.05 Ce II 3.0 3119.03 Pr
7 3109.15 Tb II 6 3114.05 Ir I 8 3119.05 Er II

3.5 3109.34 Cr I 3.5 3114.06 Th II 6 3119.24 U
65 3109.38 Os I 25 3114.12 Ni I 6 3119.25 Cr I

30 3109.75 Dy II 3.0 3114.14 Pr 22 3119.35 U II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and 1 Ti nf 1" V\ and and length and

Char acte r in A Spectrum Char^r'I'PT* in A Spectrum 1^ In ^ 3 ^ 4" "K" in A Spectrum

y JXX/.-?0 All T T± ±.
'^19'^ ti7 T TX X 49 21 90 04 RpXV

36 JXX/.-JX All T TX X 5 3123.69 Vjru. T TX X 80 3129.18 7r T T
X X

10 •il 1 Q CO rpo 20 3123.70 Rh J 10 3129.20 Pr T T
X X

3119.60 As I J c. Gd II 7
1

21 90 91 Ho II
3119.62 Tb II c;D 94 09 Tb II 1 ^XJ Z1 9Q 9^ZJXC7,CJ Os

D -/X XV. /X 1 y L.D "^1 94 1 7 XV u.
TX 9. 21 9Q QC. TqX a. y

60 ^1 1 Q 7? T"! y 10 3124.25 nd T TX X 8 3129.58 xli y

^1 1 Q RD Tijxx/.ou XI T TX X 26 3124.38 ThX 11 T TX X 4 3129.64 Mh T TX X

3119.75 Nd II oo Zl 94 u 00 ?1 9Q 7*2J XC7, 1 J u
n't 3119.94 Gd II 1 7X /

^1 94 t^4 Tb II on •2 1 90 Zr II

1 Ain ^1 1 Q QQ Hf J 1 7 %-\ 94 CO Nd T TX X 1 nX u 21 9Q Q^2 VX T TX X

14 31 ?n 17 Dv T TX X 20 3124.82 TX 15 3129.95 X ct

9 •lion 1 Q rjH T TX X 7 3124.90 JL III
T TX X 8 3129.96 nd T TX X

3120.18 W -21 94 on u II 21 9Q QQ Th II
3120.37 Cr II o u "^1 94 Q4 Cr II 7n 21 2(1 97 V II

1 u 31 ?n 73 V T TX X "^1 9R (19
v.* X T TX X 1 RX 0 21 -in 2'2 Pp T TX X

55 31 ?n 74 Zr 50 3124.97 X cL
TX 480 3130.42 Rp T TX X

34 J 15 3125.19 F.rXJ X T TX X 50 3130.58 TqX d
0 3120.87 U 1

1

XX •Zl OC 1 Q Zr II 1 9X Zn 7^2 Eu II
-5.3 3120.88 Th 1 AX D "^19^ 91 Th II AH 21 2(1 7-2 U

31 ?n 9? Tn 9nnL.\J\J
"^1 9^ 9R VV T TX X g 21 -2(1 77 XXw T TX X

5 31 ?1 09 TT 34 3125.51 ThX 11 T TX X 180 3130.79 Nh T TX X

50 T TX X 7 3125.52 RpXvc TX 3.0 3130.79 RhX\ll

o 3121.33 U 1

1

X X Fe I 9n -Zl ^2(1 0(1X JJU, OU Ti II
3121.36 Re 1 ^X D "^1 9"^ All Er II 1 1X X 21 •2(1 01^ X ^ U, OX Gd II

1 7 ^1 01 4? Pn J n U ^1 9c, Ho- TX 99 •21 ^2(1 07^ x^ u. 0 / Pp T TX X

10 31 ?1 4^ Th T TX X 7 3125.73 TmX 111
T TX X 34 c 3130.99 Hnxxu T TX X

6 "^191 R7 Pn_?X^X.-J/ v^u 10 3125.74 ThX 11 T TX X 8 3131.07 Fr T TX X

14 3121.57 Pr II DU •21 9c Q9 Zr II Z9n "zi zi n7^x^x.u / Be T T
X 1

3121.76 Rh 1 9 21 91: Ru I 1

1

X X 21 •zi (17 Th II

c u 31 71 78 T rJX^X./O XX J 1 4Xn 21 9^ ni TmX 111
T TX X 99 "Zl Zl 11JX^X.XX 7r^ X y

15 JX^X./U HjX T TX X 10 3126.16 ThX u T TX X 50 3131.12 y

24 ^191 "54 ThJ/X^X.Vn XU T TX X 12 3126.17 uy T TX X 700 3131.26 TmX 111
T TX X

JO 3122.00 Mo II LO 21 9/, 1 7 U 1

9

xc.
•21 -21 -2C^X JiX.^ J Tb II

g 3122.38 Ir •^4JH %^ 9A 99 V II %7 21-21 CCJ xj x,DO Hg

It J?X^<l,3_J X III J 21 9Z, 9Q xxi T TX X Rn ^1 "Zl R1^ X ^X. OX Hfxli y

3.5 ^1 Afl Prj/X^^.uu v^x T TX X 7 3126.70 TTU T TX X 32 3131.83 Ho-"& y

8 "^172 A'^ Nh 6 3127.21 ThX 11 T TX X 8 3131.99 TTu
/ 3 3122.67 Er II QO 2197 91: Gd I 1 'KXJ 21 ^29 (T2 Er II

3122.78 Au L.D 21 97 ^20 Er II 1

0

^1 "^9 nA Cr II

Qo 31 77 83 ThJXc.^.(J^ XL/ T TX X 1 RXO 21 97 ^2 Pp TTX X "^1 "^9 n7 Zr y

20 3122 90 V T TX X 32 3127.53 Nb T

I

±, X 4 3132.16 Eu y

36 31 ?? 9^1 Th^X^^« / \J X 11
T TX X 20 3127.76 X (X IIX X 28 3132.51 ErX^ X T TX X

/In 3123.00 Pr 94 21 90 •2Q Dy II 1X J 21 ^29 cqJ XJ C.,D7 Ce II
3123.05 Tb II 7 ^1 9R ^QJXC.O, J 7 Ir I 1 RnnX ouu ^1 ^^9 tiQ Mo

i u 3123.06 Nd II 1

1

X X "^1 9R RA Gd II ^A •^1 "^9 A4J/ X _? t. OH Ta
16 3123.07 Ti 15 3128.70 Cr II 46 3132.78 Er II
8 3123.09 Er II 10 3128.76 Hf I 9 3132.88 Ru
7 3123.16 Re 7 3128.77 Y II 9 3133.08 Nb
4 3123.29 Tm II 5 3128.88 Tb II 9 3133.09 Gd II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriim Character in A Spectrum

7 3133.09 Ir I 9 3136.97 Nb I 15 3141.84 Th II
cD Cd I X u J XJ 1 ,C.C Tb II o "21 /II QC TTU

17 3133.23 Zr I 6 3137.24 Nd II 10 3142.29 Dy II
340 3133.32 T rJ. X TX 16 3137.30 yjyx T

J. 9 3142.31 Ce II
15 3133.33 Ce II 22 3137.33 Co I 10 3142.44 Nd II

55 3133.33 V II 8 3137.44 Ta II 26 3142.48 V II
t U II XH J XJ 1 »Dx Hf I 1 AXH- 21 n') LC.

55 3133.48 Zr II 9 3137.60 Ce II 18 3142.76 La II
5 3133.50 Xli T TX X 8 3137.71 Ph TX 8 3142.80 Er II
5 3133.55 Ta I 13 3137.85 Er II 30 3142.81 Pd I

17 3133.60 Nd II 4 3138.30 Ce II 30 3142.84 Th II
D Th II 1 Axo Er II oo A7 on r'H T T

4 3133.63 U 5 3138.51 U 8 3142.96 Ta II
40 3133.85 T T

A. ± 5 3138.63 Th T TX X 20 3143.13 Gd II
10 3133.89 Ta II 110 3138.68 Zr II 7 3143.17 Dy II

220 3133.89 Tm II 10 3138.71 Gd I 7 3143.30 Sm II
^ u J L J J,0 7 W I XH "^1 "^R 17J/X J3 O. 1 C Mo II q 21 AT. -20JXH^.^O Tht T T

6 3133.92 U 5 3138.83 U 8 3143.63 Er II
26 3134.02 T

J. 30 3139.30 ThX 11
T TX X 18 3143.76 Ti II

260 3134.11 Ni I 32 3139.39 Pt I 16 3143.81 Dy II

7 3134.18 Sm II 22 3139.56 u II 9 3144.26 Ru I
1.1 •2/1 Tb II dAHO Tb II 7 A •21 A A -2'2

22 c 3134.39 Ho II 19 3139.65 Hf II 7 3144.34 Mo I

11 3134.42 Th T T
JL i 20 3139.74 V T T± A. 34 c 3144.36 Ho II

95 3134.72 Hf II 4 3139.75 Sc II 16 3144.51 Er II

13 3134.90 Nd II 7 3139.79 Re I 6 3144.55 Nd II
C.O V II Zr I 1 RX o ^1 AA An T T

18 3135.03 Gd II 7 3139.89 Th II 6 3144.82 Nd II
12 3135.17 Y T TX X 17 3139.94 TX 22 3144.89 Tm II
3.0 3135.35 Pr 7 3139.94 Re I 17 3144.96 U

10 3135.35 Tb II 12 3139.97 Sm II 80 3145.00 Gd II
DU Dy II Tb II X X

•21 AC. ni.
J XH3.UD VV-> T TID 11

5 3135.60 Mo I 7 3140.27 Th I 7 3145.07 Ir I

8 3135.62 Hi 1 T TX X 10 3140.31 Do TX 10 3145.21 Dy II
7 3135.89 Mb 1 7 3140.41 Ir I 24 3145.22 Tb II

24 3135.89 Ta I, II 9 3140.50 Nb II 26 3145.28 Ce II
7 Th I 9ACO -3,1 An A"^ Dy II 21 AC. -lO

S> 1.HD,JC. Wf T TIII 1

1

22 3136.30 Sm II 13 3140.76 Hf II 20 3145.34 V II
12 3136.46 TV/In TX 32 3140.92 X u T TX X 46 3145.40 Nb II
20 3136.51 V II 9 3140.97 Ru I 32 3145.52 Gd II

9 3136.56 Ru I 36 3141.12 Dy II 4 3145.55 Yb II
LO ^1 "^A ARP X ^D. DO Cr II -/XHX.XJ? Er II 70 TT T TU XX
15 3136.72 Ce II 25 3141.38 Re I 3.5 3145.63 Th I

6 3136.75 Mo I 16 3141.42 W I 5 3145.72 Ni I

7 3136.75 Yb II 10 3141.46 Nd II 7 3145.97 V II

5 3136.79 Pr II 12 3141.54 Ti I 22 3146.04 Th II
3.5 3136.83 Th I 8 3141.67 Ti I 8 3146.13 Ho II

6 3136.89 U 11 3141.72 Yb II 18 3146.15 Dy II

16 3136.93 Gd I 7 3141.81 Er II 22 3146.16 Tm II
28 3136.96 Zr I 4 3141.84 Sn I 4 3146.23 Ce II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Elennent Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

6 3146.23 V II 7 3151.54 Pr II 7 3155.64 Mo II
8 3146 26 u 13X 3151 63.X X ^ X • u^ Hf I 20 31 55 67 Ti II

26 3146.41 Ce II 44 3151.64 Re 46 3155.67 Zr II
6 3146.47 Pr 7 3151.64 Th II 30 d 3155.69 Ce II

16 3146.67 Tb II 17 3151.87 Nb 3155.79 Ce II

6 3146.75 U 11 3151.88 Dy II 11 3155.78 Rh I

20 3146 88 Gd II 10 3152.07 Os 7 3155 83 Th II
32 3147.04 Tb II 15 3152!l0 Sm T T

1

1

11 3155.86 U
26 3147.06 Co I 8 3152.16 Nb II 8 3156.07 u
11 3147.09 U 9 3152.20 Dy II 22 3156.18 Ho II

32 3147.13 Tb II 20 3152.25 Ti T T
II 320 3156.25 Os

12 3147.19 jgm II 6 3152.31 TTu 3156 39 Th II
18 3147.23 Cr II 11 3152.35 Dy T TII 110 3156.51 Dy II
28 3147.35 Mb I 14 3152.37 Er II 7 3156.51 Mo
10 c 3147.37 Ta I 34 3152.52 Sm II 5 3156.52 Tb II

9 3147.50 Dy II 4 3152.60 Rh 100 3156.53 Gd II
18 3148.04 Ta I 26 3152.67 Os 14X 1 3156 56 Pt I

20 3148.04 Ti II 6 3152.'71 Co 50 3156.63 Hf
9 h 3148.18 Mn I 28 3152.82 Mo II 5 3156.76 Ta II
7 3148.21 Tb II 4 3152.96 Hf 26 3156.78 Os

25 3148.41 Hf I 8 3152.96 w 30 3156.97 Ho II
11 3148.44 Cr I 7 c 3153.04 Ho II 24 3157 00 Zr II
9 3148.46 Ce II 22 3153!l2 U 14 3157.24 Os
6 3148.51 Nd II 4 3153.17 Yb II 13 3157.35 Ho \

6 3148.56 U 7 3153.20 Pr 140 3157.35 Tm II

6 3148.65 Ce II 9 3153.30 Dy II 6 3157.45 U
32 3148.71 Tb II 30 3153 61 Os I 5 3157 49 Tb II
28 3 148.' 82 Zr I 33 3153.79 Re 6 3157.53 Dy II
17 c 3148.85 Ho II 14 3153.82 Ho { 50 3157.82 Zr
7 3149.15 Tm II 12 3153.82 Ru I 8 3157.86 U

28 3149.21 U 6 3153.83 Pr 10 3157.96 Ta II
6 3149 29 Nd II±^ \X X X 13X ^ 3153 86 Yb II 750 3158 16 Mo I

4 3149.43 Ce II 20 3154.20 Ti 1

1

36 c 3158.31 Re
6 3149.51 Nd II 40 3154.28 Er II 13 3158.40 Ho II
8 3149.85 W II 22 3154.30 Th II 3.5 Th II

5 3149.88 Eu II 12 3154.51 Ce II 20 3158.63 Gd
13 3149 94 Ho IIXX yj XX 7 3154 55 I r 10X \J 3158 65 Pr II
7 3150.07 Tm II 26 d 3154.68 Co 8 3158.66 Tb II
4 3150.36 U 3154.79 Co 22 3158.78 Co

11 3150.46 Th II 7 3154.69 Tb II 20 3158.87 Ca II

13 3150.53 Er II 19 3154.74 I r 6 3158.89 Ru I

19 3150.61 I r I 22 3154 77 Th IT T
II 5 3159 05 Ta I

6 3150'.69 Ru I 7 3155.10 Tb II 3.5 3159.07 Th II
5 3150.85 Ta I 8 3155.10 W 19 3159.15 Ir

1 80X U 3151.04 Tm II 13 3155.15 Cr 12 3159.18 W

6 h 3151.08 U II 7 3155.17 Yb II 10 3159.22 Tb II
7 3151.13 Ce II 5 3155.25 Ta II 10 3159.39 Tb II
7 Ke 1

A U C.C C ^iD7.0 / Ho II

5 3151.32 V II 6 3155.41 U II 30 3159.82 Hf
4 3151.36 Rh I 13 3155.62 Tb II 6 3159.82 U
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

30 3159.92 Ru I 9 3164.82 Pr II 26 3169.18 Ce II
19 3160.34 Er II 5 3164.83 V II 8 3169.32 Th II
7 3160.47 Ho II 7 3164.87 Tm II 3.0 3169.37 Pr

11 3160.50 Dy II 7 3165.20 Yb T T
8 3169.47 Gd 1

1

14 3160.69 Gd II 4 3165.28 U 24 3169.84 Tb II

8 3160.77 U 16 3165.38 W I 30 3169.88 Sm II
10 3161.02 Dy II 24 3165.45 Zr II 90 3169.97 Dy II
14 h 3161.04 Mn I 9 3165.50 U 12 3170.20 W
/I oHi 3161.20 Ti II 4 3165.62 Th T T

1 I 7 3170.21 Sm II
6 3161.35 Er II 13 3165.69 Ho II 42 3170.29 Ta

100 CIA T T 10 3165.73 Hf I 1100 3170.35 Mo J

13 3161.44 Os I 20 3165.74 Tb II 4 3170.42 Th II
5 3161.68 Th II 8 3165.82 Th II 16 3170.73 Dy II

12 3161.73 Os I 140 3165.97 Zr T T 6 3170.86 T Tu
65 3161.77 Ti II 10 3166.09 Th II 7 3170.92 Dy II

7 -21 A? 1 R^1 D<1. 1 _) 13 3166.24 Ce II 9 3171.09 Gd II
12 3162.30 Sm II 24 3166.26 Zr II 10 3171.19 Tb II
4 3162.31 Yb I 32 3166.51 Os I 2.5 3171.23 Pr

T /I14 3162.42 Tb II 9 3166.61 Ce 1 1 4 3171.26 Th
7 3162.44 Tm II 65 c 3166.62 Ho II 140 3171.36 Lu \

85 •21 1:7 T 1 T T 19 3167.09 Er II 6 3171.37 U II
80 3162.61 Hf II 9 3167.10 U 6 3171.38 Dy II
6 3162.62 Nd II 5 3167.16 Re I 7 3171.38 Mo

ID 3162.72 Ta I 8 3167.20 (jd
T
1 8 3171.52 Er T T

1 I

60 3162.81 Dy II 4 3167.23 Ce II 26 3171.61 Ce II

8 3162.83 Th II 4 3167.32 Ce II 20 3171.68 La III
30 3162.93 Tb II 11 3167.42 Dy II 3.0 3171.68 Th II
19 3163.13 Ta I 40 3167.52 Tb II 44 dl 3171.72 Ho II
5 3163.39 Hf I 10 3167.53 Ta T

I 12 3172.03 Mo T T
I 1

140 3163.40 Nb II 6 3167.55 Th II 4 3172.30 Ce II

36 3163.42 W I 8 3167.58 W I 19 3172.31 Pr II
4 3163.73 U 7 h 3167.77 Dy II 9 3172.37 Ho II

16 3163.74 Pr II 18 3167.89 Ho II 5 3172.37 Mo
13 3163.76 Cr I 7 3168.10 Dy T T

1 I 5 3172.51 Nb
' 10 3163.79 Yb II 7 3168.14 V II 8 3172.62 Er II

9 3163.82 Ta I 14 3168.18 Ir I 42 3172.66 Tm I

10 3163.85 Tb II 9 3168.18 Ta II 20 3172.74 Mo II
12 3163.90 Mo I 18 3168.19 Tm II 220 3172.83 Tm II
9 a 3164.05 Dy II 32 3168.24 Pr T TII 10 3172.87 Ta
7 3164.06 Ho II 13 3168.28 Os I 100 3172.94 Hf

8 3164.10 Tb II 15 3168.32 Tb II 14 3173.06 Y II
26 3164.15 Ce II 70 3168.37 Re I 14 3173.09 Re I

85 3164.31 Zr II 50 3168.39 Hf I 9 3173.20 Nb II

16 3164.44 W I 20 3168.52 Ru I 13 3173.20 Os
8 3164.48 Th II 130 3168.52 Ti II 4 3173.43 Th

6 3164.52 Er II 5 3168.59 Tb II 36 3173.58 Tm II

22 3164.52 Re I 7 3168.82 Tm II 36 3173.59 Ta
15 3164.53 Mo I 48 3168.88 Ir I 9 3173.61 Eu II

9 3164.61 Os I 9 3168.92 Dy I 4 3173.71 U
10 3164.77 Tb II 17 3169.06 Yb II 20 3173.76 Tb II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

90
"3 T "7 O "7 O ^3173.78 Ho T T

I 1 50 3179.33 Ca T TII 46 3183.03 Mo T
I

19
'3 T "7 '5 m3173.93 Os T T 28 3179.41 "XTY T T

1

1

4 3183.13 miTh II
8 3174.19 Th T T

1

1

4 3179.61 Hi I 6 3183.19 Dy T T
II

22 3174.61 Re 8 3179.62 Er II 10 3183.29 Tb II
40 3174.66 Tb II 6 3179.73 Rh I 420 3183.41 V I

14 31 /4. /o Re 12 3179.77 Nio
T
1 40 3183.42 Er T TII

44 Ol ~I A OA TT y-v3174.04 Ho T T
1 1 9 3179.83 TTU 44 3183.52 Ce T T

II
12 3174. ocS Dy T T

1 I 5 3179.84 Tb T T
I 1 10 3183.64 Tb T TII

550 3175.05 Sn 11 3180.12 Os I 6 3183.73 Lu II
10 3175.11 Te I 75 3180.20 Th II 4 3183.79 Th II

6 3175.36 U 9 3180.20
TTu 44 3183.84 TTHo T T

II
7 3175,45 Fe 14 3180.23 Fe T

I 15 3183.88 Tb T T
II

8 3175.45 Tb T T
1 1 46 3180.29 Nb T T

1

1

60 3183.92 Sm T T
II

16 3175.52 Er II 17 3180.35 Ir I 700 3183.98 V I

30 3175.72 Th II 40 3180.54 Tb II 16 3184.04 W I

18 3175.78 Nb T TII 14 3180.56 Tm T
I 7 d 3184.19 TNDy T T

II
3175.86 Nb T T

1

1

30 3180.70 Cr T T
1

1

7 3184.21 Ce T T
II

6 3175.99 Ncl
T T
1

1

8 3180.74 w T
I 9 3184.22 Nb T TII

14 3176.21 U 4 3180.82 Ce II 9 3184.37 Ni I

26 3176.29 Ta I 17 3180.92 Yb II 16 3184.42 W I

4 3176.50 Th T TII 80 3180.95 Ta T
I 30 cw 3184.48 TT «Ho T T

II
40 3176.59 W 25 3181.01 TTl?Hi I 32 3184.55 Ta I

12 3176. 8U Ce 1

1

13 3181.15 TUHi T
I 15 3184.57 Mo T

I

50 3176.86 Hf II 8 3181.18 Th II 110 3184.76 Re I

30 c 3176.97 Ho II 5 3181.22 Tb II 18 3184.77 Dy II

6
'2 1 ~7~7 oc n L3177. U5 Ru II 9 3181.28 Ca T T

1

1

6 3184.90 TT*Fe T
I

4
"7 1 "7 ~7 1/1 «3177.14 Ce T TII 8 3181.40 Nb T TII 22 3184.94 Th T T

1

1

4 5111,11 Th T T
II 4 3181.43 Cr T TII 46 3185.10 ArtMo I

8 3177.27 Co 90 c 3181.50 Ho II 5 3185.14 U
14 3177.33 U 3.0 3181.54 Nd II 24 3185.26 Er II

12 3177.46 Tm II 30 3181.58 Zr T T
II 24 3185.33 Os I

36 '2T'7~7 CO T«31//. 5o Ir 4 3181.66 Til.Th T TII 500 3185.40 V T
I

44 3177.71 Re 32 d 3181.68 Er T T
II 14 3185.47 Tm T TII

36 3177.87 Dy II 14 3181.69 Ta I 4 3185.54 Eu I

12 3177.90 Mo I 5 3181.74 Ni I 110 3185.57 Re I

44 3178. U6 Os 24 3181.81 w I 7 3185.59 Rh I

30 3178.09 Zr T T
1

1

24 3181.88 Os T
I 22 3185.71 Mo I

15 O 1 ~7 O 1 O3178.12 Sni T T
1

1

7 3181.92 T^— T TII 11 3185.71 TTu
19 3178.16 Ta 85 3181.92 Er II 7 3186.02 Sm II

3178.27 Ta I 24 3181.92 Zr II 18 3186.04 Ru I

7 3178.20 Tm T T
II 6 3182.40 Th T T

1

1

22 3186.13 Ce T T
II

6 3178.24 Th 10 3182.45 Pr T T
1

1

10 3186.23 ml™Tb T T
II

20 o 1 "7 o o rr T^_-3178.35 Dy T T
II 3.0 3182.55 TTu 12 3186.29 Re I

5 3178.43 Hf 18 3182.57 Os I 30 3186.37 Dy II
22 h 31/o.bL) Mn 15 3182.57 Ta T

1 22 3186.37 TTnO T
1

26 3178.61 Re 8 3182.64 Th II 200 3186.45 Ti I

4 3178.75 Ce II 7 3182.66 Re I 9 3186.54 Nb I

9 3179.04 U 3.0 3182.83 U 32
010/ r\ r\3186.98 Os I

19 3179.05 Th II 140 3182.86 Zr II 4 3187.00 Th II
16 3179.06 W 60 3182.87 Re I 26 3187.01 Sm II
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Table 2. All Observed Lines in Order of Wavelength

Intens ity Wave- Element ' * ' Lf V-^ <J X ^ y Element Tt!1"p*ti ^ i't'vXXJiL^ XI0 X L y VV dV fcJ
~ Element

and length and and 1 f^n cfVi and and icngLn and
r^}i aT ar te r in A Spectrum X J. a. J. CL^ L^ X in A. Spectrixm V» ^ "I* P f^i'f^y in A Spectrum

36 3187.22 T TX Jl 36 3191.10 Nh T TX X 40 3195.60 1 u T T
1 1

50 3187.25 Tb I

T

16 3191.16 TX 7 3195.61 Hf T T
1 X

L.o %-\ 07 "lA
J i.O 1 Os ^X7X. X

7

Rh I ^uu "Zl Qi; A9 Y II
XD Ho II L0 ^X7X.^X Th II AH ^i7D.07 Th I

jT 07 /in Th T TX A. ^ X 7X. c 1 Zr TX
AH "Z 1 Qc: Q/I c T TX X

24 3187.49 Nb J 9 3191.31 Y IX 36 3195.96 JVIU TX

15 d 3187.59 Mo ITX X 13 3191.41 Pr T TX X 13 3195.97 TX

3187.68 Mo 1 ftX 0 3191.43 Nb II 9d H -11 r\A^ X 7D. UH Pr II
3187.67 Dy II X c 3191.52 Mo I X 0 C "Zl OA n7^X7D.U

/

Ho II
3187.71 V IT HO 3191.57 W IX j<j 1 QA 1 ftJ 170. X 0 1^ J.X1 T TX X

16 3187.79 Er II 7 3191.66 Fe IX 7 3196.52 HoXX^ T TX X

30 3187.79 Sm II 8 3191.69 Pr 12 3196.54 Tm 1

1

X X

O 11 3188.01 Cr 3191.76 U 1 ftxo J> X 7D. D7 Ru I

3188.03 Tb II X 3 3191.80 Lu II c0 •J 1 7/1^ X 7D. / H U
QO 3188.09 Mo 3191.90 Zr IIX X 9/1 •Jl QA Q'^

J> X 7D.7J3 X \^ IX

55 3188.23 Th II 260 3191.99 Ti IX 22 3196.93 HfXXI IX

24 3188.34 Ru 10 3192.25 Ta IX 12 3197.04 Zr TX
Q
y 3188.34 U II CO 3192.36 Re I 9ft -11 07 nft^ X7 / . UO Cr II
QO 3188.37 Co

\

A 3192.57 Th I 1 dLH % 1 Q7 1 T^ X7 / . XX Ni I
QO 3188.40 Mo X c 3192.63 Er IIX X X 0 IT 07 1 % Rh IX

70 3188.51 V I TX X 7 3192.76 Tb T TX X 4 3197.52 TiX X T TX X

10 3188.55 Tb 1

1

X X 7 3192.80 Fe TX 44 c 3197.83 Ho T TX X
L.D 3188.66 Dy II 1 9X c 3192.80 Mo I / U

1.-1 QQ ni^ X 70. UX V I
7 3188.72 Sm II 3192.88 Yb II cD "z 1 Qft n9 Tb II

3188.73 Nd T TX X 0 3192.98 Dy T TX X n^.u ^ X 70. XX X TX

16 3188.79 Ce T TX X 30 3193.01 Sm T TX X 80 3198.12 Lu T TX X

5 3188.83 Tb T TX X 10 3193.02 La T TX X 8 3198.23 Th T TX X

o 3189.02 U 3193.16 Th II 00
-2 1 qp AOJ X 70. 1

0

Th II
1^ 3189.05 Rh 7 3193.17 Gd II 99 •21 qo CQ^X70.D0 Re I
oo 3189.24 W T TX X XH 3193.20 Re TX 1 nX u 3198.65 Yb T TX X

9 3189.28 Nb T TX X 11 3193.23 Fe TX 26 3198.67 Ta TX

3.0 3189.42 U 9 3193.23 U 8 3198.71 Th T TX X

jC 3189.46 Os I 3193.31 Dy II 4ftto 3198.84 W I

3189.62 Hf A 3193.33 Ce XD 3198.85 Mo I
Q 3189.64 Ce T TX X AO4U 3193.53 Hf T TX X A 3198.92 Ir TX

10 3189.97 Tb 1

1

X X 7 3193.92 V TX 6 3198.96 Th IIX X

24 3189.98 Ru 950 3193.97 Mo IX 13 3199.05 Pr IIX X

1 Q H 3190.07 Th II 00 3194.10 Cu I 1 ftxo 3199.28 Ce II
3190.17 Th II c

13 3194.18 Tb II 99 3199.30 Gd I
1 t: 3190.17 Re / J 3194.19 Hf IIX X 7 3199.49 Re I

22 3190.28 Gd T
32 3194.23 Os I 14 3199.52 Fe I

18 3190.34 Ce 1

1

20 3194.50 Re IX 50 3199.56 Tb II
3190.68 V II 9n 3194.71 Tb II 1 AX D 3199.58 Gd I

o 3190.70 U Oj 3194.83 Ce IIX X 7 3199.82 V I
t; 3190.72 Tb II 00 3194.87 Mo I "^90 3199.92 Ti I

26 3190.78 Re 120 3194.98 Nb II 15 3199.99 Hf II
OJ 3190.87 Ti II 00 3195.09 Ho II 1

9

X c 3200.00 Tm II

3.0 3190.89 U 22 3195.33 Tm II 15 3200.04 Re I

18 3191.02 Ho II 20 3195.38 Os I 10 3200.14 U
8 3191.08 Th II 5 3195.57 Ni I 8 3200.21 Mo I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and 1 pn 0thX^ XX UXX and and and

Character in A Spectrum Character in A l_« ^ L X KX± X X r"! r\ ^ T ^ y in A Spectrum

3200.27 Y II 60 3205 58 V I 1 4X T ^ ^ X X • / ^ Re I

15 3200.48 Fe 110 3205.88 Mo I 3.0 3211.77 u
4 d 3200.52 Ce II 9 3205.96 Ce II 13 3211.85 Ho II

3200.53 Nb 1 4X 1 3206 05 TT
\J 1 RX _^

"^21 1 99^ ^ X X . y / Fe I

30 3200.57 Er II 35 3206 11 Hf I "^212 01^ C X ^ . ux Zr I

3 0 3200.62 Nd II 11 3206 17 Ho I 30 321 2 02 Tm II
12 3200.71 Pt 6 3206.23 U II 12 3212.03 Dv II
10 3200.72 Re J 36 3206.34 Nb II 60 3212.12 Ir I

1 ft 3200.73 Tb II ?2 3206 39 Dv T T 7 ^21 2 4"^ Dy II
8 3200.89 Mo 20 3206 39 Ta TX £1 X 321 2 4"? V I

J. ^ 3201.00 Ho J 7f 3?nA 47 7 J7 ^ X ^. -J O Zr I

34 3201.16 Yb II 7 3206.62 Dy II 15 3212.59 Mo I

5 3201.50 Mo II 22 3206.86 Ho II 7 3212.67 Dv II
3201.71 Ce II 4 3206 94 Th T TX 11 XX 110X X U "^21 2 81^ X ^. ox Eu I

44 3201.76 Ho II 8 3207 09 Th T TX U XX 1 2X c Zr II

3201.80 Sm II 20 3207 10 Dv T T ?4 •^212 88^ 4C X ^. oo Mn I

5 3201.98 Ta 30 3207.18 Sm II 12 3212.94 Re I

5 3202.14 Ni J 65 3207.25 W I 6 3212.97 Ru I

3202.38 V I 60 ^207 41J C.\J 1 .HX V TV X 0 "^91 09J L. 1. J »\J/ U II
3202.54 Ti II 1 4 "^207 R'^ Th T T1 U 11 q Ti II

1 n 3202.70 Tb II 4 3207 78 Th T T1 11 11 9 ^21 28 Ho II
7 3202.95 Tb II 6 3207.85 Ta I 16 3213.31 Os II
4 3203.23 Th II 12 3207.89 Pr 8 3213.32 Mo I

280L. U 3203.32 Y II 10X \J 3207 96 Th T TL U XX 7 321 3 49 Re
1 4 3203.35 Nb II 4 3208 03 Th T T1 ii XX 7 J L- i. J m -J ^ Ir I

1

1

X X 3203.41 Gd J 3208 05 Er T T 1 2X c 321 3 57 Th II
12 3203.42 Er II 15 3208.17 Sm II 6 3213.58 Pr
4 3203.44 Ti II 2.5 3208.23 Cu I 10 3213.72 Hf I

9 3203.47 Nd II 1 7X 1 3208 28 W T»" X 44 321 3 75 Eu I

3 0 3203.61 Th II 10X \J 3208 35 V T TT XX 26 321 3 91^ c. X ^ • /X Ta II

5 3203.67 Hf II 4 3208 59 Cr T TV-/ 1 XX 30 3?1 4 04 Fe I

20 3203.83 Ti 26 3208.81 Dy II 16 3214.06 Ni I

4 3203.88 Th II 380 3208.83 Mo I 4 3214.08 Th I

n
(J 3203.95 Er II 22 3209 18 Cr T T\^ X 11 1 2X 321 4 11^ t. X X X Re I

3? 3204.04 Pt 7 7pn9 S4 Th T T1 U 11 X c- 321 4 12^ ^ X X ^ Sm II

X X u u 3204.25 Re J 5 V ^ X U« U X Th T T1 U 11 X c. u 321 4 19 Zr II
18 3204.28 Ho II 16 3210.22 Tb II 22 3214.24 Ti I

4 3204.35 Zr II 9 3210.29 Nb I 6 3214.32 Rh I

3 S 3204.81 Pr 1 2 X U. ^ X Th T T1 11 11 4 3214 38 Th I
A 3204.87 Ti "^21 0 41^ ^ X U . ^ X nu 1

1

4 40 Fe I

X C 3204.90 Sm II 44 321 0 57 Fn TXIj Ll 1 4 3?1 4 40 Pr
15 3204.90 Zr 30 3210.57 Tm II 15 3214.44 Mo I

10 3205.00 Ta 7 3210.83 Fe I 26 3214.45 Er II
^ c 3205.15 Er II 30 ^210 83 Tm T T1 111 1 1 1 7X f 3214 63 Dy II
1X7 3205.22 Mo q ^21 0 9RX U. y _^ V> C 11 X c "^21 4 A*^ Tm II

*T 3205.28 Th II u ^21 0 97 IV/In TIVHJ 1 3 0 ^214 70 U
11 3205.40 Fe 20 3210.98 Hf I 16 3214.75 Ti II
7 3205.42 Re 5 3211.00 Nd II 10 3214.75 V II

12 3205.46 Dy II 4 3211.20 Th I 10 3215.01 Tb II
15 3205.54 Mo 50 3211.73 sm II 70 3215.07 Mo I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
amd length and and length and and length and

Character in A Spectrum Character in A Spectriam Character in A Spectrimi

42 3215.19 Dy II 14 3220.45 Dy II 30 3225.98 Dy II
5 3215.26 Gd I 3 0 3??0 57 Pb I 7 '^77k rmCL.\Jm UJ Dy II

22 3215.26 Sm II 20 3220.61 Hf II 4 3226.12 Th II
16 3215.36 Ho II 85 3220.73 Er II 12 3226.13 Ti

130 3215.56 W 500 3220.78 Ir 10 3226.17 U

46 3215.60 Nb II 8 3220.86 Mo I 16 3226.32 Gd II
4 3215.78 Th II 9 3??n 87 Ce 1

1

J. A.
"^7 Ru I

5 3215.81 La
\

80 3221.17 Ce II 13 3226.38 Dy II
7 3215.94 Fe 17 3221.21 W 4 3226.41 Th II
7 3216.12 Tm II 9 3221.27 Ni I 7 3226.81 Tm II

6 3216.52 Ru I 10 3221.28 I r I 22 3226.86 Sm II
75 3216.62 Dy II 40 3??1 ?8 Th II 3??7 1

1

Ce II
500 3216.69 Y II 10 3221.32 Ta 20 3227.16 Er II
44 3216.85 Sm II 9 3221.38 Ti J 24 3227.32 Ta
20 3216.93 Ta 22 c 3221.42 Ho II 15 3227.46 Re I

10 3216.95 Mn I 22 3221.50 Dy II 5 3227.48 Tb II
90 3217.06 Ti II J / 3??1 6?_X ^ L. J. • U L. Dy II 1 9 3??7 75 Fe II
28 3217.11 V I, II 14 3221.65 Ni 3227.80 Fe
6 3217.12 Nd II 44 3221.74 Mo \ 8 3227.78 Th II

11 3217.18 Yb II 17 3221.91 W I 10 3227.88 Ru

11 3217.29 Nb I 34 3222.07 Fe I 3.0 3228.04 Nd II
90 3217.30 Hf II i;

~> 3??? ^7 Tb II 3??8 nq Mn I

7 3217.36 Dy II 4 3222.41 Ce II 110 3228.22 Mo
5 3217.38 Fe 17 3222.47 Zr II 15 3228.50 Sm II

18 3217.40 Cr II 3.0 3222.62 Nd 22 3228.53 Ru

12 3217.45 Th II 110 3222.84 Ti II 44 3228.60 Ti II
4 3217.73 Th II 10 3??? 97 Tb II 7 3??8 73^ L-L. LI. / J Re I

16 3217.83 Ni
J

18 3223.27 Ru 22 3228.78 Sm II
8 3217.86 Nb 26 3223.29 Dy II 32 3228.81 Zr II
9 3217.94 Ti I 60 3223.31 Er II 7 3228.90 Tm II

22 3218.27 Ti II 9 3223.32 Nb II 15 3228.97 Dy II
7 3218.33 Yb II 4 3??3 37 Ce II 40 3??9 m Th II
9 3218.34 U 8 3223.49 Mo 9 3229.12 Ce II

18 3218.38 Ce II 18 3223.52 Ti \ 16 3229.19 Tb II
7 3218.46 Ir 70 3223.74 Gd II 65 3229.19 Ti II

50 3218.61 Sm II 3223.78 Gd I 4 3229.20 Cr
5 3218.87 V I 40 3??3 83 Ta I 30 3229 24 Ta

120 3218.93 Tb II 20 3224.24 Ti II 30 3229.28 I r

65 3218.94 Ce II 10 3224.26 u 22 3229.36 Ce II
6 3219.15 Co 9 3224.27 Ho II 15 3229.36 Dy II

6 3219.17 U 19 3225.02 Ni I 44 3229.42 Ti II

9 3219.21 Ti I 77C C 3??5 08 Dy II 30 3229 50 U
12 3219.43 Sm II 20 3225.42 Th II 17 Nb II

36 3219.51 Ir 11 3225.46 Gd II 120 3229.75 TI
22 3219.55 Pr II 95 3225.48 Nb II 75 3229.79 Mo

12 3219.58 Fe 4 3225.66 Th II 11 3229.88 Ta II
7 3219.81 Fe 30 3225.67 Ce II 8 3229.93 Er II

130 3219.95 Tb II 50 3225.79 Fe 10 3229.95 Dy II

10 3220.17 Tb II 7 3225.86 Yb II 26 3230.03 Tb II

12 3220.35 Th II 4 3225.90 Th II 7 3230.04 Ho II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrxom Character in A Spectrum

15 3230.06 Hf I 12 3234.22 Pr II 6 3239.20 Yb II
4 3230.08 Ce II 10 3234.50 Tb II 7 3239.29 Th II

Pr -29-2/1 C9 Ti II 30 -2 9-2 Q n A Fe I

3.0 3230.29 Pt 3.5 3234.62 Nd 15 3239.44 Hf I

60 3230.56 C m T T
J. ± 26 3234.65 Ni TX

i; 3239.60 VhX u TX

220 3230.59 Er II 11 3234.69 Ta I 60 3239.66 Sm II
46 3230.72 Mn I 30 3234.89 Ce II 22 d 3239.66 Tb II
i U JCJU. 1 D Ir I

A Th I 18 •29'2Q LL Ti II
16 3230.86 Ta 4 3235.01 Ce 9 3239.99 Ta I

8 3230.86 Th T T 5 3235.13 Eu TX 3240.00 ThX u T TX X

7 3230.97 Fe I 3.0 3235.23 u 150 3240.23 Tm II
26 3231.06 Tb II 24 3235.38 Mo I 3.0 3240.35 U
A A Ce II 9 c: A'X Pr 7 1 0/1 n /1

0

Ho II
9 3231.32 Ti II 44 3235.45 Tm II 14 3240.48 Er II

10 3231.46 Th T T 7 3235.67 T TX X ft 3240.48 ThX IX T TX X

22 3231.51 Tm II 12 3235.79 Tb II 24 3240.49 Mo I

30 3231.53 Sm II 34 3235.85 Th II 4 3240.64 Th II
7 C Ho II AA -i.O'^c. on Dy II 20 -2 9/1 n At; Tb II

100 3231.69 Zr II 38 3235.94 Re I 8 3240.71 Mo II
12 3231.95 0 ui IT 18 3236.12 TiX X ITA. X 13J- -/ 3240.88 Dv T IX X

6 3232.00 Ir I 10 3236.20 Tb II 16 3240.94 Ta II
9 3232.00 Tb II 48 3236.40 Nb II 20 3241.04 Os I

Er II Ta I 120 Zr II
200 3232.06 Os 440 3236.57 Ti II 17 3241.12 Th II

8 3232.13 Th T T± ± 17 3236.58 Zr T TX X 44 3241.16 T TX X

28 3232.16 u II 26 3236.64 Dy II 12 3241.24 Ru I

20 3232.28 Ti II 60 3236,64 Sm II 10 3241.40 Eu I
•2009 OT Th I JO "XOIL 1A Ce II 8 lOAl A~7 Re I

24 3232.49 W 130 3236.78 Mn I 46 3241.52 Ir I

100 3232.52 110 3236.81 TmX 111 T TX X 220L- C~ \J 3241.53 TmX ill T TX X

17 3232.61 Li I 22 3236.90 Ho II 15 3241.59 Sm II
13 3232.64 Dy II 120 3237.08 Mo I 220 3241.99 Ti II
1 u w I 1 7 •^9'i7 no W I 9 "XOA^ QQ U II
5 3232.73 Tb II 22 3237.40 Ho II 17 3242.02 W I

22 3232.78 15 3237.51 T 1 c; 3242.04 Qm T TX X

8 3232.87 Co I 7 3237.66 Rh I 26 3242.05 Ta I

100 3232.96 Ni I 8 3237.73 Cr I 800 3242.28 Y II
-2 90 "2 1/1 Mo I 'XO'XI C7 V II 1200 Pd I

7 3233.19 V 12 3237.89 Sm II 26 3242.83 Ta I

36 3233.34 11w T T 2.5 3237.91 Nd T TX X 9 3243.00 Ho IIX X

6 3233.34 U 32 3237.98 Er II 55 3243.06 Ni I

2.0 3233.42 Pt I 14 3237.98 Mo I 8 3243.20 Tb II
ij 'X'i'XX A A Ce II AO Th II 18 Er II
36 3233.68 sm II 3.0 3238.42 U 15 3243.35 Hf I

7 3233.75 Tm 22 3238.53 Ru I 36 3243.37 Ce II

9 3233.87 Ho II 9 3238.62 Gd II 9 3243.48 Er II
7 3233.97 Fe 30 3238.63 Os I 12 3243.50 Ru I

3.5 3234.06 Cr II 5 3238.87 Pr II 9 h 3243.78 Dy II
100 3234.12 Zr 4 3238.94 Th I 50 3243.78 Mn I

65 3234.16 Ce II 340 3239.04 Ti II 14 3243.84 Co I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
3-nd and and iengtn and and length and

V> a f 3 J" 1"o T* 1X1 ^ Spectrum Character m A Spectrum Character in A Spectrum

lO TT 1 QX7 Nh TX pjo ^9^4. n? Mh T TX X

22 3244.19 I: c TX 25 3249.53 Hf TX 6 29 np T T

8 3244.46 Th T 7 3249.57 Y TX 24 T
X

D Md I 7
/

20/iq AT Tb II 1 nn1 uu 3254.25 Ti II
C J C. HH, D U Tb II pn Sm II 3254.28 Zr I

J ^ HH. D 7 0 xn TT
JL X 7 X 111

TTX X 9Pn '29CZI "21 T 11 T T
X X

6 3244.79 TTU TT
J. X 7 3249.87 ThX 11

TX 26 J c. 3H.JPD W T
X

70 3245.13 XJCt TT
J. X 8 3249.92 IViU TX 70 JC.D"!,PO om T T

X X

Dy II 1 nX u •20c:n 1 Q Gd II 00 3254.40 Ir I
q Ce II A0 '20i;n 9BJ L.D\j,L.O U 7 3254.47 Dy II

JL U Th TTX X 9 n '20t:(-i -2A Pt TX Q0 '^9^4 ^A PllJ CDHtDH XVU T
X

5 3245.42 ThX u T TX X 5 3250.36 TaX d TX 6 ^9^Zl 71 T?ii T
X

12 3245.46 Pr T TX X 60 3250.37 0 III
TTX X 18 ^9^/1 77 VJL.DH, II V T TX X

J.3 Cr I t^n Zr I 1 niU 3254.82 Th II
c. U Th II ^ocn ZlA Zr II q7 3254.84 U

7
1

"xo pn C!m0 LU TX 1

1

'20t;ri 7/1 XM 1 TX p0 "XO^A PA HfJ c.0H,OO III
T
X

12 3245.86 X in T TX X 5 3250.75 ThX U T TX X 20 T
X

8 3245.92 IVIU
T
X 7 3250.78 Y T TX X 7 -201:1; 00 rpl- T T

X X
cD "loziA n"^ Eu I

c "^^t^n Qi;Ji:!3U.7 J Tb II ^nPU 3255.28 Hf II
c 'i'JAA nA Yb II Q0 9 n QQ Dy II 1 nlU 3255.51 Th II

Q "^^^ A 11J d.H O.11 TTU 1 AID "^9 i;i 1 zi MniVill
TX g7 Jc.Dj,Oj 0 111 T TX X

9 3246.39 TTU TTX X 16 3251.25 ThX u T TX X 5 -?/C_3-3,DJ V TX

18 3246.67 T TX X 110 3251.28 Ajy T T
X X 140 ^9^'^ AQ-'^-J-'.D7 0 C TX

cD i9AA 7Q^ cHD. / O Nb I Qn7 u •JOCT -20J^Dl. J^ Sc II X D 3255.92 Pt I

io Co I 7
1 Tm II 1 7nn /-Ii^UU c 3256.09 In I

ThX u TTX X g7 '29c;i A9 Mh TX AP'to ^CJD.Xt IVill TX

9 3247.22 XI vJ
T TX X 15 3251.63 TmX ill

TTX X 120 •2?t;A 91 Mn TX

5 3247.32 Fn TTX X 300 3251.64 Pd TX 26 '^?i;a ?a nv TTX X

An 29/17 /lA Tm II X D J C.DX, OH Cr I q7 3256.28 Ho II
'^'547 A7Jilt /.t / Nb II cD '^9t;i P7 V II A^DD 3256.28 Th II

TTU XD J ^ jX. 7U TTX X 3256 "^4 F.rXliX TTX X

5000 3247.54 Pll TX 80 3251.91 T iX X TTX X 3.0 3256 91 Nd TTX X

11 3247.55 TX 20 3251.92 ThX 11
TX 20 TX

DO Th II n '^9t;i qa
J> ^ 3X. 70 Pt I i-j 3257.16 Th II

"XOAI AAJ/l't /.Do Hf I 10 •20C0 onJ C.JC., c u Dy II nJ.U 3257.26 U

J^ to, uu n<?kJo TX 1 ^1.0
'20c;o OA TX 7

1
3pr:7 •2c r)„ TTX X

4 3248.07 TTU 17 W TX 13 J C.-} 1 m J 0 All TX

18 3248.37 Dvuy T TX X 50 3252.34 Th TTX X 22 c Jl.^ f XXtJ TTX X

Q "XOAQ AA Ni I 1 % "^91^9 ZIP Ce II 1 AID 3257.82 Cr I

1 nnlUU Mn I 1 n 29c;9 7A Th II 1 pnXoU 3258.05 Tm II

D ^O/lCl c;o ToX (t
TX 1 nni uu '^9c;9 qi T 1X X

TTX X -J JL-^\J%L.^ 01X1 TTX X

8 3248.53 1 n T TX X 48 3252.95 Mn T
X 34 '29!;p 41 Mn>CJO.HX XVXli

TX

8 3248.55 T
X 30 3253.40 Q m0 LU T TX X 13 c "^9^3 4R Hr» TTX X

iUU "20/1 Q ^n Ti II 7
1

•20c;'2 c/i Tb II q 3258.48 Er II
lO/lQ Q/1J^to,7t Nh TTX X 1 nniUU '29t;'2 7n Hf TTX X ^nn^ uu 3258 56 In I

/I •20/IQ 1 /I u A0 I9c;'2 pn u pn 3258.78 Pd I

9 3249.19 Ce II 7 3253.91 Dy II 60 3258.85 Re I

JC Er II '20c:-2 anJ J^. 7t Sm II 9 3258.87 Ce II

36 3249.35 La II 13 3254.01 Ce II 55 3259.06 Er II

4 3249.43 Ce II 10 3254.04 Mn I 8 3259.06 Th I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character m A Spectriim Character in A Spectrum

14 3259.16 Mo 5 3263.12 TTu I 10 3267.25 Nd II
13 3259 24 Nd II 44 3263.14 Rh I 10 3267 36 Ho II
11 3259.25 Gd II 18 3263.24 V I 110 3267.40 Tm II
10 3259.38 Tb II 19 3263.37 Nb II 85 3267.51 Sb
17 3259.44 W 13 3263.45 Ce II 26 3267.64 Gd I

60 3259.55 Re I 5 3263.65 Tb II 140 V II
8 3259.61 Th II 8 3263 66 Ho II 320 3267.94 Os I

26 3259*.66 W 14 3263.83 Mb I 20 3268!l0 Tb II
12 3259.98 Cr J 18 3263.88 Ce II 20 3268.21 Ru
15 3260.01 Dy II 24 d 3263.89 Tb II 14 3268.34 Gd II

20 3260.05 Tb II 5 3264.06 Tb II 2.5 3268.42 Pt I

32 3260 11 Zr I 30 3264 09 Tm 15 3268 48 Re I

9 3260.14 Nb 60 3264.40 Mo I 16 3268.52 Tb II
9 3260.18 Ta J 8 3264.44 Th II 30 3268.89 Re

28 3260.23 Mn I 12 d 3264.55 Ru I 75 3268.99 Tm II

20 3260.30 Os I 3264.66 Ru I 22 3269.12 Dy II
28 3260 35 Ru I 19 3264 59 Nb I 65 3269 21 Os I

8 3260.48 Mo 28 3264.71 Mn I 32 3269.41 Er II
28 3260.56 Nb II 260 3264.79 Er II 8 3269.48 Th II
6 3260.66 Nd II 6 3264.81 Zr II 110 3269.49 Ge

5 3260.66 Tb II 24 3264.90 Tb II 30 3269.66 Zr I

1 3J- ^ 3260 70 Dy II 36 3264 94 Sm II 3 0 3269 78 U II
16 3260.82 Co 13 3265.12 Nd II 400 3269.91 Sc
10 3260.83 Tb II 16 3265.14 Mo I 18 3270.12 U II
8 3260.92 Th II 10 3265.29 Hf I 14 3270.47 Nb

18 3260.98 Ce II 3.0 3265.38 Nd II 15 3270.49 Sm II
32 3261 06 Cd I 4 3265.42 Ce II 8 3270 63 Tb II
13 3261.22 Dy II 8 3265!58 Th II 15 3270.68 Sm II
18 3261.50 Yb II 13 3265.62 Fe I 12 3270.76 Nb
8 3261.54 Th II 75 3265.67 La II 8 3270.83 Th II

20 3261.56 Re I 14 3265.81 U 100 3270.90 Mo I

100^ \J\J 3261 60 Ti II 8 3265.93 Tb II 15 3271.00 Fe I

38 3261.65 Tm II 15 3266!00 Dy II 9 327l!l2 Ni
12 3261.72 u 18 3266.21 Dy II 120 3271.12 V II
20 3261.74 Tb II 9 3266.34 Ho II 24 3271.13 Zr II

5 3261.90 Hf I 11 3266.39 Eu II 9 3271.15 Ce II
20 3262 01 I r I 42 3266 40 Tb II 3 0 3271.45 U
9 3262.20 Ho II 38 3266.44 I r I 9 3271.*55 Ce II

30 3262.28 II 12 3266.44 Ru I 44 3271.61 Rh
320 3262.29 Os 26 d 3266.62 W I 12 3271.64 V I

550 3262.34 Sn I 3266.76 W I 26 3271.65 Ti II
1 3 3262 47 Hf I 9 3266 63 Er II 8 3271 78 Co I

38 3262.63 Mo 150 3266.63 Tm II 4 3271.96 Ce
65 3262.67 Th II 55 3266.73 Gd I 3272.06 Ce II
10 3262.68 Tb II 12 3266.85 Re I 8 3272.05 Th

40 3262.75 Os 13 3267.00 Th II 24 3272.07 Nb
12 3262.77 Re 8 3267.01 Hf I 7 3272.08 Dy II
18 3262.81 Er II 9 3267.05 Nb I 26 3272.08 Ti II
26 3262.97 Tb II 42 3267.14 Er II 20 3272.16 Os
8 3263.03 Th II 8 3267.18 Hf I 9 3272.22 Nb II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriim Character in A Spectrum

85 3272.22 Zr II 22 3278.92 Ti II 9 3282.89 Dy II
90 3272.25 Ce II 220 32 /o.97 Lu I 4 3282.96 Th II
16 3272.35 Tb II 13 3279.01 Ce II 16 3283.08 Ho II
36 d 3272.48 Sm T T

1 1 30 3279.25 rio T T 55 3283.10 Tb T TII
3272.60 Sm II 200 3279.26 Zr II 8 3283.10 U

18 3272.74 Dy II 9 3279.29 Ta I 12 3283.31 V I

16 O T7 n "7 "7

3272.77 Eu II
"7 n
/o 3279.33 Er II 9 3283.35 Ce II

.36 3272.81 Sm II 8 3279.44 Mo 5 3283.38 Hf II
10 3273.03 V 9 3279.49 Dy T T

1 1 110 3283.40 Tm T T
1 1

160 3273.05 Zr II 11 3279.53 Gd II 32 3283.46 Co

20 3273.08 Ru I 3.0 3279.55 U 24 3283.46 Nb II
6 3273.18 Nd II 14 '7 T7 O / "7

3279.67 Dy II 200 3283.57 Rh I

7 3273.32 sm II 4 3279.82 Cu 6 3283.68 Ce II
9 3273.33 T T

1 1 18 3279.84 c e T T
1 1 5 3283.81 1 D T T

1 1

36 3273.48 Sm II 14 3279.84 V II 4 3284.22 Ce II

500 3273.63 Sc I 30 3279.98 Hf II 7 3284.36 V I

*i U 32 /3.66 Hf II 6
o o o n n n U 7 3284.37 Dy II

22 3273.89 Th II 80 3280.08 Dy II 8 3284.67 Tm II
2500 3273.96 Lu 70 3280.22 Jir

T T
1 1 140 3284.71 T T

1 1

11 3274.18 Gd II 80 3280.28 Tb II 3.0 3285.02 Mo

26 3274.19 Tb II 22 3280.37 Th II 110 3285.04 Tb II
26 3274.33 Tb II 7 3280.49 Ce II 17 3285.10 Nd II
20 3274.71 Ru 200 3280.55 Rh I 16 3285.21 Tb II

30 3274.86 Ce T T
1 1 5500 3280.68 30 3285.22 ce T T

1 1

28 3274.95 Ta II 22 3280.84 sm II 12 3285.22 U

22 3275.06 Th II 9 3280.87 Ta I 4 3285.36 Mo I

55 o o "7 c on3275.20 Os I 4U 3280.91 Y II Tin110 3285.61 Tm II
19 3275.22 Nd II 7 3280.92 Os 16 3285.64 Re I

7 3275.66 To T T
1 1 4 3281.10 ce 28 3285.66 XTl-kJND

11 3275.68 Ta II 13 3281.18 Ho II 15 3285.66 sm II

7 3275.87 Sm II 80 3281.40 Tb II 9 3285.75 Th I

11 3275.89 Dy II 3.0 3281.49 Nd 22 3285. o8 Zr II
100 3276.12 V II 10 3281.61 Gd II 9 3286.03 Ce II
13 3276.25 Ce T T

1 1 7 3281.63 Dy T T
1 I 18 3286.18 Hjr

T T
I I

6 3276.67 Pr II 9 3281.70 Rh 36 3286.23 Sm II

36 3276.75 Sm II 440 3281.74 Lu I 7 3286.54 sm II
100 3276.81 Tm II 18 3281.94 W I 8 ^ O O /I CO3286. 5o Dy II

9 3277.16 Ho II 110 c 3281.97 Ho II 22 3286.58 Th II

16 3277.28 1 r 2.5 3281.97 Pt 6 3286.62 JNa
T T
I I

22 3277.32 Tb II 26 3282.25 Gd 7 3286.67 Os

10 3277.57 Ru I 3282.30 Gd II 28 3286.76 Fe I

19 3277.67 Nb I 18 3282.33 Ti II 46 i>cob, 1

1

Er II

9 3277.70 Er II 20 3282.33 Zn 5 3286.98 Tb II

16 3277.71 Re 7 3282.53 V II 6 3287.06 Ir
11 3277.73 Tb II 6 3282.54 U 8 3287.13 Re

22 3277.78 Eu II 11 3282.70 Ni 5 3287.19 Co
34 3277.97 Os 50 d 3282.73 Zr 50 3287.25 Pd
44 c 3278.15 Ho II 3282.83 Zr II 8 3287.38 Mo
24 3278.22 Er II 3.0 3282.78 Nd II 9 3287.45 U
17 3278.29 Ti II 44 3282.79 Dy II 32 3287.55 Tb II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

10 3^o/.b9 1 r 18 3293.71 W T
1 32 3298.66 Tb T T

1 1

24 O T O "7 CO XTV*ido/.b'i Mb 18 3293.83 Dy T T
I 1 12 3298.74 V T T

1 1

44 32o7.66 Tl T T
4 3293.84 Nd T T

II 11 3299.06 TTu
44 3287.79 Th II 5 3293.93 Ta I 14 3299.41 Ti J

19 3287.92 Nb I 17 3293.94 Th II 19 3299.61 Nb I

18 3287.97 Dy T T
1

1

11 3294.04 Tb 1

1

9 3299.70 T Tu
14 l>2ol.^1 Er T T 44 3294.08 Gd I 16 3299.77 Ta
18 3288.21 U 50 3294.11 Ru I 9 3299.99 Ce
44 3288.46 Ho II 18 3294.28 Rh I 20 3300.15 Ce II
12 3288.65 Dy II 10 3294.36 Nb II 18 3300.16 Nd II

24 3288.80 Zr T T
II 5 3294.44 T Tu 22 3300.46 Rh

20 3288.84 Os 4 3294.68 Nd T T
II 4 3300.61 Th T T

II
140 3289.02 Mo

J

20 3294.83 Re T
I 90 3300.82 W

24 3289.14 Rh 16 3294.85 Mo I 7 3300.90 Dy II
2600 3289.37 Yb II 9 3294.99 Th II 8 3300.91 Nd II

12 3289.39 V T T
i 1 22 3295.29 Ce II 8 3300.97 Re

3.0 3289. D<i Nd 13 3295.32 Th T T
1

1

14 3300.98 Sm T T
1

1

4 3iio9.64 Rn 18 3295.33 Ta I 17 3301.26 Th T T
1 1

24 3289.84 Mo } 22 3295.33 Tb II 3301.35 Th
9 3290.12 Th 4 3295.43 Cr II 14 3301.34 Ho I

12 30 3295.44 Sm T T
1 1 800 3301.56 Os

130 ^^:7U.^b Us 9 3295.52 i n T T
1 1 38 3301.59 KU

60 d 3^:90.^0 gm T T
9 3295.53 Pr T T

I I 28 3301.60 Re
3290.39 Sm II 36 3295.81 Sm II 17 3301.63 Th II

9 3290.34 Ce II 38 3296.01 Nb I 28 3301.68 Sm II

4
T T
1 1 6 3296.11 Ru T

I 3.0 3301.73 Sr
6 3^:91). 65 Nd T T

1 I 13 3296.19 Ce 11 50 3301.86 Pt
15 3^90.65 Sm T T

I I 18 3296.31 Dy T T11 9 3301.94 Er T T
I 1

120 3290.82 Md 3.0 3296.39 Pr 16 3301.95 Eu II
30 c 3290.96 Ho II 13 3296.40 Mo I 400 3302.13 Pd I

220 3291.00 Tm T TII 12 3296.40 Zr T TII 24 3302.23 Re
18 3291.05 Hi 11 3296.60 ml—Th T TII 30 3302.32 Na
10 3291.06 Nb T T

1

1

28 3296.70 Re I 190 3302.45 Tm T T
II

9 3291.12 Dy II 4 3296.72 Rh I 90 3302.59 Zn
9 3291.27 Er II 18 3296.88 Ce II 12 3302.67 Zr II

30 3291.34 U 10 3296.88 Mn I 28 3302.94 Zn
44 3291.48 Gd 28 3296.99 Re I 15 3302.99 Na
32 3291.56 Tb II 13 c 3297.06 Ho II 110 3303.11 La II
65 3291.74 Th II 9 3297.36 Th II 3.0 3303.19 Pr
19 3292.02 Nb II 12 3297.62 Dy II 32 3303.21 Re II

24 3292.08 Tl 17 3297.83 Th 1

1

13 3303.34 Mo
38 3292.21 Gd T T

1

1

4 3297.89 T Tu 9 3303.48 Th T T
1

1

24 3292.31 Mo T T
II 6 3297.96 Ru T

I 12 3303.60 U II
4 3292.48 Ta 4 3298.04 Th 28 3303.75 Re

44 t)cv£.,z>c In T T
1 1 60 3298.10 Sm T T

1

1

32 d 3303.95 XT' —

,

T T
1 I

160 3293.07 Tb II 10 3298.12 Ho II 9 3304.07 Er II
20 3293.37 sm II 19 3298.14 V I 11 3304.10 Tb II
9 3293.58 Th II 11 3298.ZU Tb II 22 3304.22 Mo
4 3293.59 Ce II 10 3298.22 Mn I 34 3304.24 Th
3.0 3293.59 U 4 3298.61 Nd 11 3304.26 Tb II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

9 3304.38 Ta I 14 3308.05 Nb I 16 3312.53 Tb II
5 3304.50 Eu II 8 3308.25 Re I 48 3312.60 Nb

28 3304.52 Sm II 18 3308.39 Ti 9 3312.69 Ti I

4 3304.66 Nd T TII 2.5 3308.47 Y T TII 46 3312.72 Dy II
14 3304.83 Nb I 22 3308.51 Tb II 12 3312.75 Nd II

22 3304.84 Ce II 40 3308.79 Dy II 16 3312.80 Tb II
22 3304.95 Tb II 18 3308.81 Ti II 75 3312.86 Hf
85 3305.15 Zr II 100 3308.88 Dy II 4 3313.06 Th
22 c 3305.16 Ho T T

1

1

9 3309.14 Th T T
1

1

6 3313.16 XTJNd 1

1

28 3305.18 Sm II 11 3309.17 Tb II 6 3313.30 Ce II

18 3305.27 Yb I 7 3309.18 V J 11 3313.30 Dy II
4 3305.30 Th I 13 3309.19 Hf I 15 3313.33 Eu II
5 3305.33 Nd 9 3309.27 Ce II 9 3313.49 Er II

11 3305.37 Tb T T
II 9 3309.36 Th 13 3313.62 Mo T T

II
18 3305.40 Dy II 22 3309.50 Ti J 13 3313.64 Th II

18 3305.51 Dy II 28 3309.52 sm II 18 3313.66 Er II
40 3305.56 Mo I 5 3309.73 Ti I 24 3313.70 Zr II
36 3305.58 Er II 10 3309.78 Ta 34 3313.73 Gd II
20 3305.73 Yb T T

II 110 3309.80 Tm T T
II 12 3313.94 TTu

16 3305.90 Mo I 6 3309.89 Zr II 24 3313.95 Re J

44 3305.93 U II 5 3310.10 Tb II 9 3314.04 Ce II
28 3305.97 Fe I 13 3310.2^ Th II 12 3314.08 Co
20 3306.01 Tm II 38 3310.27 Hf 5 3314.38 Pr II
24 3306.12 Hi T

I 8 3310.37 Tb II 22 3314.38 Tb T T
II

22 3306.17 Ru I 6 3310.38 Nd II 70 3314.42 Ti

22 3306.19 Dy II 14 3310.47 Nb I 3314.52 Ti I

26 3306.23 Os I 3.0 3310.50 U 18 3314.44 Er II
140 3306.28 Zr II 16 3310.52 Ir 34 3314.50 Zr II
28 3306.35 Fe I 60 3310.60 Tm T TII 5 3314.70 Tb T T

1

1

140 3306.39 sm II 70 3310.66 Sm II 22 3314.72 Ce II

8 3306.41 Tb II 20 3310.77 Mo I 17 3314.80 Th II
14 3306.61 sm II 11 3310.80 Tb II 8 3314.95 Er II

13 3306.63 Ce II 5 3310.86 Hf II 6 3315.05 Pt I

14 3306.88 Ti I 8 3310.91 XTJNd T T
II 6 3315.05 Ru

20 3306.91 Tm II 65 3310.91 Os 11 3315.07 Tb II

8 3307.01 Re I 9 3310.97 Dy II 7 3315.11 Yb II

3.0 3307.02 Cr II 140 3311.16 Ta 24 3315.22 Nb I

70 3307.02 gm II 10 3311.34 Nb 30 3315.23 Ru
40 3307.12 Mo I 6 3311.34 Zr T T

II 24 3315.32 Ti T T

8 3307.15 Co I 55 3311.38 W 13 3315.42 Os

13 3307.23 Ce II 13 3311.50 Ce II 20 3315.59 Gd II

44 d 3307.44 Tb II 12 3311.72 U II 16 3315.66 Ho II

8 3307.46 Er II 360 3312.11 Lu 60 3315.66 Ni
3.0 8 3312.13 I r J 10 3315.69 Oc!

9 3307.80 Tb II 18 3312.22 Ce II 6 3316.02 Nd II

8 3307.95 Cu I 8 3312.29 Re 9 3316.09 W
L. U 3308.01 Tm II 1 9LC Mo Qo J J i- U. X / Tm II

22 3308.02 Ce II 14 3312.39 Ho II 8 3316.19 Hf
3308.09 Ce II 220 3312.42 Er II 70 3316.34 Dy II

15 3308.02 Eu II 50 3312.42 Sm II 55 3316.39 Er II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum . Character in A Spectr\im Character in A Spectrum

30 3316.39 Ru I 5 3320.81 Nb II 45 3325.67 Mo I

9 3316.56 Gd II 24 3320.90 Mo II 12 3325.90 Nd II
34 3316.58 Sm II 60 3321.01 Be I 24 3326.18 Dy II
10 3316.69 Os 3321.09 Be 55 3326.19 w I

38 T T 9 3321.11 rlO
T T
I 1 4 h 3326.26 JNa

22 3317.11 Dy II 36 d 3321.15 Tb II 6 3326.41 Zr I

15 3317.52 Er II 100 3321.18 Sm II 8 d 3326.43 Dy II
5 3317.58 Tb II 100 3321.34 Be I 7 3326.45 Th II
4 3317.73 Th II 36 3321.44 Th II 3.5 3326.59 Cr I

18 T T
J. I 7 d 3321.54 V T T

1 I 29 3326.62 JND T1

6 3317.89 Ru I 3321.68 V I 32 3326.76 Ti II
28 3317.93 Ta I 46 3321.70 Ti II 60 3326.80 Zr II
20 3317.99 Hf II 10 3321.86 Eu II 22 3326.99 Co I

28 3318.02 Ti II 4 3322.09 Th 12 3327.08 Dy II
9 ^-Sio.iD juy T T 9 3322.12 TTu T T

1 i. 11 3327.11 1 D T T

8 3318.24 Er II 15 3322.20 Co I 9 3327.18 Th II
12 3318.51 Zr II 9 3322.26 Eu I 7 3327.30 Dy II
9 3318.53 Ta I 44 3322.28 Tb II

A r*

45 3327.30 Mo I

16 3318.67 Re 28 3322.31 Ni 32 3327.42 Os I

9 ^^i o. / o Hi r T T
J. 1 3.0 3322.46 TTU 6 3327.50 TTU

6 3318.82 Ru I 60 3322.48 Re I 8 3327.58 Tm II
3318.91 Ru I 20 3322.60 Ir I 4 3327.66 Ce II

90 3318.84 Ta I 8 3322.87 Ir I 3 3321. Nd
3.0 3318.85 U II 240 3322.94 Ti II 28 3327.88 sm II

12 T T
1 1 60 3322.99 T T

1 1 600 3327.89 I
T T
1 1

4 3318.97 Th II 360 3323.09 Rh I 6 3327.90 Ce II
24 3318.98 Nb I 75 3323.20 Er II 15 3328.21 Hf II
24 3319.02 Zr II 15 3323.21 Tm II 4 3328.25 Th II
11 3319.16 Tb 5 3323.36 Hf II 24 3328.28 Nd II
6

T T
1 1 22 3323.38 1 0 T T

1 1 4 3328.35 ur T T
1 I

14 3319.26 Nb I 12 3323.74 Ho II 8 3328.79 Dy II
6 3319.32 U 28 3323.77 Sm II 13 3329.00 Ce II

11 3319.43 Yb I 3.5 3323.80 Pt I 13 c 3329.02 Ho II
15 3319.48 Co 22 3323.89 Tb II 8 3329.04 I

7
T T
1 I 80 3323.95 JYIO 4 3329.05 T

1

14 3319.58 Nb II 7 3324.06 Cr II 55 3329.08 Tb II
16 3319.59 Mo I 26 3324.33 Os I 13 3329.34 Gd II

16 3319.79 Mo I 400 O O /I Art3324.40 Tb II 20 3329.36 Nb I

22 3319.87 Ho II 5 3324.55 Pr II 180 3329.46 Ti II
90 T T

J. X. 28 3324.75 1 n T T
i. 1 7 3329.62 Sm T T

7 3319.89 Eu II 7 3324.93 Re I 28 3329.67 Er II
36 3320.16 sm II 10 3325.00 Ru I 4 3329.72 Th
26 3320.25 Ho II 4 3325.06 Ce n A14 3329.86 V I

30 3320.26 Ni 60 3325.12 Th II 12 3329.92 U
20 3320.29 Th II 12 3325.24 Co 3.0 3329.99 Sr I

9 3320.37 W 28 3325.26 Sm II 44 3330.34 Gd II
4 3320.42 Ce II 16 3325.33 Ce II 7 3330.48 Ce

19 3320.44 Gd II 14 3325.48 sm II 18 3330.48 Th I

9 3320.59 sm II 16 3325.52 Tb II 110 3330.62 Sn I

10 3320.69 Mn 6 3325.66 U II 11 3330.67 Mn I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
amd length and and length and and length and

Character in A Spe ctrum Character in A Spectrum Character in A Spectrum

44 d 3331.00 Ta 12 3335.42 Tb II 70 3341.00 Dy II
3331.01 Ta 12 3335.69 Ru I 4 bl 3341.31 Th ThO

5 3331.09 Rh 14 3336.12 Sm II 12 3341.42 Dy II
4 3331.22 Ce II 100 3336.15 Os I 7 3341.43 Sm II
9 3331.23 Dy II 110 3336.18 Gd II 2.5 3341.47 Pr II

4 3331.24 Rh 12 3336.33 Cr II 6 3341.48 Hg I

140 3331.38 Gd T T
II 16 3336.51 I 15 3341.60 Nb II

8 3331.40 Md 9 3336.68 Mg I 9 3341^62 Er II
20 3331.52 Re 6 3336.68 u 24 3341.66 Ru I

15 3331.57 Nd II 26 3336.70 Tb II 18 3341.66 U II

55 3331.67 W 8 3336.76 Er T T
II 28 3341.85 Er II

5 3331.89 H£ 9 3336.98 Gd II 22 3341.87 Ce II
22 3331.93 Ho II 34 3337.18 Yb II 24 3341.87 Dy II
4 3332.05 Ru 70 c 3337.23 Ho II 480 3341.88 Ti I , II

46 3332.11 Ti II 36 3337.26 Er II 150 3341.97 Nb I

85 3332.13 Gd II 200 3337.49 La II 10 3342.15 Ti I

6 3332.15
Y ItMg 16 3337.79 U II 13 3342.23 La I

13 3332.16 Nb 28 3337.80 Er II 160 3342.24 Re I

7 3332.40 Th II 9 3337.80 Ta I 14 3342.59 Cr II
11 3332.41 Ta 7 3337.84 Cu I 12 3342.68 U

3.0 3332.42 TTu T T
II 44 3337.87 Th II 9 3342.70 Ho II

7 3332.70 S m T T
II 32 3338.03 Tb T T

II 10 3342.73 Co I

75 3332.71 Er T T
II 200 3338.18 Re I 6 3342.90 Rh I

100 3332.73 Hf 6 3338.37 Ir I 40 h 3342.94 Yb II
9 3333.04 Ce II 9 3338.39 Th II 5 3342.98 Tb II

7 3333.06 Yd T T
II 30 3338.41 Zr II 4 3343.26 Th T T

II
12 3333.13 Th 6 3338.48 U II 10 d 3343.28 Sc T T

II

18 3333.16 Ho T T
II 11 3338.49 Ta I 4 3343.34 Cr T

I

11 3333.21 Tb II 28 3338.54 Rh I 4 3343.47 Ta I

14 3333.64 Sm II 5 3338.75 Eu II 20 3343.49 Sm II

9 3333.66 Ce II 44 c 3338.86 Ho II 110 c 3343.58 Ho T T
II

13 3333.93 Tb II 26 3339.00 Tb II 9 3343.61 Th I

9 3334.06 Gd II 17 3339.07 Nd II 9 3343.64 Sm T T
II

44 3334.14 Co 17 3339.50 Dy II 15 3343.70 Er II
12 3334.14 Dy II 9 3339.51 Ce II 150 3343.71 Nb I

13 3334.16 I r 95 3339.55 Ru I 12 3343.72 Mo I

11 3334.25 Tb II 13 3339.61 Tb II 13 3343.77 Tb T T
II

60 3334.25 Zr II 14 3339.68 Re I 22 3343.77 Ti II
100 3334.33 Eu 12 3339.78 Co I 30 3343.86 Ce II

6 3334.44 Dy II 16 3339.80 Cr II 5 3343.93 Tb II

18 3334.46 Ce II 17 3339.91 Ta II 10 3343.96 Nb T T
II

17 3334.48 Nd II 24 3340.03 Er II 7 3344.20 Rh T
I

22 3334.48 Tb II 30 3340.17 Mo I 80 3344.32 Re I

44 3334.61 Th II 95 3340.34 Ti II 20 3344.35 Sm II

34 3334.62 II 7 3340.38 Y I 9 3344.37 Er T T
II

7 3335.03 Sm II 18 3340.44 Ho II 22 3344.47 Ho II

9 3335.06 Th II 9 3340.49 Er II 6 3344.53 Ru I

8 3335.06 Tm II 120 3340.56 Zr II 120 3344.56 La II

150 3335.20 Ti II 70 3340.58 Sm II 160 3344.75 Mo I

16 3335.36 Re 7 h 3340.89 Ce II 40 3344.76 Ce II

92



Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriim Character in A Spectrum

7 3344.79 rlo
T T
1 1 360 3349.04 Tl T T

1 1 20 3353.66 Zr T
I

60 3344.79 T T
1 I 200 3349.06 Nb T

1 900 3353.73 Sc T TII
9 3344.87 1 n T T

1 1 8 3349.07 Cr T
1 13 3353.91 Os

6 3344.87 U 8 3349.19 Mo I 9 3353.95 Th II
140 3345.02 Zn I 17 c 3349.21 Ta II 22 3354.18 Th II

9 3345.09 w T
1 7 3349.32 Cr T

1 34 d 3354.18 S m T T
1

1

4 3345.54 TTU 1000 3349.41 Tl T T
11 3354.30 S m T TII

30 3345.57 '7 n T
1 80 3349.42 rb T T11 38 3354.38 Co I

5 3345.71 Nd 50 3349.52 Nb I 4 3354.38 Eu II
9 3345.86 W I 13 3349.97 Ce II 28 3354.39 Zr II

7 bl 3345.89 1 n TnO 22 3349.99 Tm 1 18 3354.45 w T
I

6 3345.89 XTu T
1 46 3350.06 Er II 11 3354.50 TTu

6 3345.93 Zin
T
1 20 3350.10 Gd T TII 36 3354.58 TT «.Ho T T

II
60 3345.98 Gd II 34 3350.27 Er II 5 3354.60 Nd II
12 3346.02 Cr I 5 3350.28 Pr 14 3354.61 Th II

130 3346.04 T T
1 1 16 3350.30 Mo I 340 3354.64 Tl I

32 3346.20 Re T
1 12 3350.40 Eu T

1 14 3354.72 S m T T
II

5 3346.32 1 D
T T
1 1 550 3350.47 Gd T T

11 40 3354.74 Nb I

15 3346.35 Er II 40 3350.49 Ho II 22 3354.86 Tm II
7 3346.35 Sm II 18 3350.88 Sm II 16 3354.99 Mo I

12 3346.40 MO T T
1 I 12 3350.96 Ta I 18 3355.02 Ce T TII

11 3346.50 YD T T
11 5 3351.08 Yb 1

1

11 3355.07 Dy II
9 3346.52 Ce T T

1 1 70 3351.23 Th T T
11 3.0 3355.11 TTu T TII

13 3346.55 Th II 7 3351.24 Yb II 6 3355.23 Fe I

28 3346.73 Ti II 4 3351.25 Sr I 9 3355.25 Th II

12 3346.74 Cr T
1 18 3351.33 Er T TII 16 3355.29 Re I

7 3346.91 S m H 19 3351.44 Tb T TII 16 3355.67 Pr T T
II

15 3346.93 Mb T
1 17 3351.51 Ta 1 12 3355.93 Nd T T11

12 3346.94 Co I 4 3351.56 Eu II 10 3356.09 Hf II
40 3347.02 Mo I 4 3351.60 Cr I 120 3356.09 Zr II

22 3347.27 Tb T TII 11 3351.74 Os I 5 3356.18 Tb T T
II

14 3347.30 Sm T T
11 7 3351.97 Cr T

1 17 3356.22 Dy T T
11

7 3347.53 YD T T
1 1 24 3352.05 b C

T T
1 1 9 3356.22 tiT T T

11
5 3347.56 Nd II 42 3352.06 Hf II 24 d 3356.33 Re I

12 3347.64 Er II 36 3352.10 Ho II 3356.46 Re I

18 3347.81
T T
1 I 9 3352.28 Ce T T

11 12 3356.35
TTV T

1

12 3347.84 Cr 1 1 14 3352.49 Yb T T
11 16 3356.41 Ce T T

11

16 3347.86 Er T T
1 1 5 3352.59 Nb T

1 5 3356.55 XT^Nd
6 3347.89 Nd 24 3352.70 Dy II 14 3356.78 Hf I

22 3348.07 Tb II 19 3352.89 Tb II 7 3356.82 Th II

7 3348.11 Co I 16 3352.94 Ce T T
1 1 9 3356.98 Ho T TII

18 3348.14 Er T TII 3352.99 Ce T T
11 15 3357.04 Nb I

10 3348.17 Nd T T
1

1

10 3352.94 1 1
T
1 22 3357.22 Ce T T

1

1

9 3348.23 Tb II 7 h 3353.03 Cr I 85 3357.26 Zr II

16 3348.54 Tb II 3353.13 Cr II 6 d 3357.30 Sc

12 3348.61 Ho II 13 3353.21 Re I 13 3357.37 Tb II

20 3348.68 Sm II 7 3353.33 Ce II 22 3357.61 Gd I
LD

2-2/10 -IL Er II JO uw -2'2C,'2 CC Ho II JO J JD 1 ,/ Jl Ho II

22 3348.77 Th I 46 3353.59 Dy II 11 3357.93 U II

9 3348.96 Th II 19 3353.59 Nd II 24 3357.97 Os I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

20 3358.02 Re I 3361.73 Th II 30 3365.77 Ni J

200 3358.12 Mo I 23 3361.64 Ta I 12 3365.80 II
18 3358.16 Er II 9 3361.67 Er II 100 3365.86 Sm II
12 T T

1 1
LO 3361.73 TTU 30 3366.17 XTNl

24 3358.28 Ti 16 3361.76 Ce II 3.0 3366.33 Sr {

8 3358.30 H£ II 8 3361.77 Cr II 18 3366.52 Th II
200 3358.42 Nb I 10 3361.84 Ti I 22 3366.55 Ce II
28 3358.43 Gd II 150 3361.94 SC II 6 3366.66 Ta I

5
T T
1 1 b 3362.00 KU T

1 16 3366.68 Hi
30 3358.47 Ta 20 3362.00 Y II 19 3366.70 Er J

22 3358.50 Cr II 5 3362.18 Rh I 6 3366.81 Ni I

44 3358.60 Th II 7 3362.18 Th II 40 3366.96 Nb J

17 3358.61 Dy II 7 3362.21 Cr I 36 3367.11 Co
440 '2 ICO jiO /I T T

1 1
c c n 3362.23 T T

1 1 16 3367.18 Tb T T
1 1

26 3358.91 Hf 34 3362.25 Tb II 12 3367.27 Sm II

16 3359.22 Re I 16 3362.37 Mo I 10 3367.38 Nb I

2.5 3359.27 Pr 14 3362.43 Yb II 6 3367.56 U
22 3359.48 Dy II 9 3362.50 Th II 5 3367.64 Eu II

440 '2'2C^Q CA TilLiU 3362.53 la T
1 15 3367.66 vjCl

T T
1 1

180 3359.68 Sc II 380 3362.62 Tm II 28 3367.81 Th II

10 33b9Jb Nd II 5 3362.67 Th 24 3367.82 Zr II
11 3359.86 Tb II 15 3362.68 Zr II 6 3367.89 Ni I

5 3359.90 Rh 20 3362.74 Re I 5 3367.90 U
28 T T

I 1 / 3362.80 C 0 T
1 55 3368.05 i^r T T

1 1

5 3360.05 Tb II 9 3363.06 Th II 140 3368.07 Er II

20 3360.06 Hf I 5 h 3363.25 Pr 46 3368.10 Dy II

6 3360.08 U 9 3363.34 W I 12 3368.33 Tm II

9 3360.15 Th II 13 3363.41 Ho II 9 c 3368.36 Ho II

5 1 1 A n O Q T'K^ioU.iiV ID T T11 / 3363.64 I D T T
1 1 36 3368.38 rvn

20 3360.30 Cr II 9 3363.70 Th II 38 3368.45 Ru I

9 3360.37 Th II 120 3363.78 Mo I 55 3368.48 Ir I

24 3360.46 Zr I 24 3363.82 Zr II 28 3368.57 Sm II

18 3360.54 Ce II 140 3364.09 Er II 12 3368.60 Tm I

8 3360.64 Dy T T11 2L) 3364.12 Os T
1 4 3368.64

80 3360.71 Gd II 28 3364.24 Gd II 5 3368.69 Ce II

24 3360.80 Rh I 11 3364.24 Tb II 4 3368.79 Ce
16 3360.87 Ho II 36 3364.27 Ho II 9 3368.83 U
24 3360.99 Ti 9 3364.35 Ce II 360 3368.95 SC II

15 3361.03 Er T T
II 9 3364.36 Tb T T

1 1 3.0 3368.98 TTU T
1

16 3361.14 Re 18 3364.69 Th II 7 3369.04 Sm II

26 3361.15 Os J 7 3364.80 Sm II 15 3369.06 Eu II

20 3361.15 Ru I 80 3364.93 Tb II 15 3369.16 Nb II

600 3361.21 Ti II 16 3364.96 Nd II 8 3369.25 Mo I

3361.26 Ti 11 3365.29 Tb II 6 3369.26 Zr II

150 3361.27 SC II 9 3365.33 Th I 15 3369.28 Ta I

32 3361.37 Mo 14 3365.55 V I 28 3369.46 Sm II

7 3361.43 Sm II 15 3365.58 Nb II 8 3369.55 Fe I

7 3361.56 Co 20 3365.59 Gd II 260 3369.57 Ni I

30 3361.56 Ni 16 d 3365.73 Re I 15 3369.62 Gd II

22 d 3361.61 Th II 3365.84 Re I 15 3369.64 Tm II
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Table 2. All Observed Lines in Order of Wavelength

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

4
8

11
5

13

5

7

95
44

100

14
24
24
12
14

32
19
18
28
12

20
10

360
34
85

14
18
14
10
36

9

17
8

600
4

12
95
55
11
5

8

48
12

750
8

480
550

7

28
18

3369.68
3369.83
3369.89
3370.13
3370.20

3370.30
3370.33
3370.44
3370.59
3370.59

3370.59
3370.59
3370.61
3370.79
3370.86

3370.87
3371.05
3371.17
3371.21
3371.29

3371.33
3371.35
3371.45
3371.50
3371.54

3371.69
3371.79
3371.81
3371.86
3371.99

3372.01
3372.08
3372.09
3372.15
3372.21

3372.21
3372.25
3372.36
3372.43
3372.51

3372.56
3372.72
3372.75
3372.76
3372.78

3372.80
3373.00
3373.23
3373.42

Rh
Nb
Ho
U
Os

Pr
Co
Ti
Er
Os

Sm
Zr
Tb
Fe
Dy

Ho
W
Ce
Sm
U

Nb
W
Ti
Tb
Ta

Dy
Th
Dy
Ru
Ni

U
Os
Nb
Sc
Hf

Ti
Rh
Tb
Ho
Pr

Nb
Tb
Dy
Er
Tm

Ti
Pd
Co
Zr

3373.46 Ce

I

I

II
II
I

I

I

II
I

II
I

II
I

II

II
I

II
II

I

I

I

II
I

II
II
II
I

I

II
I

I

II
I

II
I

II
II
II

II
II
II
II
I

II
I

I

II
II

9

18
48
10
95

26
24
5

8

5

8

20
46
18
12

13
22
60
42
18

55
8

5

34
8

16
7

9

8
17

7

9

17
28
8

16
11
4

12
6

360
5

12
7

5

17
10
5

8
14

3373.49
3373.73
3373.75
3373.84
3374.16

3374.16
3374.22
3374.25
3374.28
3374.35

3374.36
3374.41
3374.51
3374.58
3374.64

3374.65
3374.69
3374.73
3374.92
3374.98

3375.03
3375.22
3375.23
3375.48
3375.65

3375.75
3375.78
3375.78
3376.01
3376.05

3376.06
3376.10
3376.27
3376.33
3376.34

3376.36
3376.36
3376.40
3376.48
3376.49

3376.50
3376.55
3376.62
3376.62
3376.66

3376.66
3376.73
3376.84
3377.00
3377.11

Th
Ce
W
Gd
Er

Ho
Ni
Nb
Dy
Ti

Ho
Tb
Tm
Th
Ni

Ru
Gd
Zr
Nb
Th

Tb
Mo
Nd
Yb
Mo

Dy
Ce
U
Dy
Ta

V
Er
Zr
La
Nb

Dy
Tb
Cr
Sm
Ta

Lu
U
Dy
Yb
Pr

Tb
Nb
Th
Er
Dy

I

II
I

I

II

II
I

II
II
II

II
II
II
II
I

I

II
II
I

I

II
I

II
II
I

II
II

II
I

I

II
II
II
I

II
II
I

II
II

II
II

II
I

II
II
II

44
9

6

7

24

240

14
20
7

24
6

12
8

16

3.0
9

7

11
16

16
28
13
34
55

9

20
7

32
9

13
4

24
4

18

10
32
22
5

12

9

120
10
5

8

13
7

120
32
9

3377.13
3377.14
3377.39
3377.39
3377.46

3377.48
3377.58
3377.62
3377.66
3377.71

3377.74
3377.81
3378.02
3378.20
3378.20

3378.20
3378.30
3378.34
3378.40
3378.42

3378.46
3378.58
3378.68
3378.73
3378.86

3378.88
3378.93
3379.01
3379.06
3379.15

3379.17
3379.17
3379.22
3379.37
3379.52

3379.60
3379.70
3379.76
3379.76
3379.83

Ce
Rh
U
V
Zr

Ti
Ti
V
Tb
Rh

Re
sm
Ru
Dy
Mo

U
Zr
Cr
Tb
Dy

Mo
Th
Os
Tb
Tb

Dy
Hf
Er
Re
Tb

Ce
Cr
Ti
Cr
Ta

Ru
Re
Gd
Pr
Cr

3379.92 Zr
3379.97 Ma
3380.01 Gd
3380.04 Tm
3380.05 Nb

3380.18
3380.25
3380.28
3380.41
3380.49

Ru
Eu
Ti
Nb
Ho
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Table 2. All Observed Lines in Order of Wavelength

Intensity
and

Character
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Character
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and

Character
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in A

Element
and

Spectrum

22 33oU.d2 Gd 1 1 48 3385.05 Ta 9 3389.46 Th
16 33oU.53 Tm 170 3385.08 Er 1

1

10 3389.50 Ru
3U0

o o o n C "7 XT 43380, 57 Nl 13 3385.14 Ru 1 o18 c 3389.56 Ho II
17 3380.60 Tb II 60 3385.22 Co 15 3389.62 Er II
6 3380.70 U 5 3385.39 Sm II 22 3389.65 Th II

ob -^3oU, /I sr T T
1 I 55 3385.50 LiU 44 3389.74 Er II

22
o "2 O n O C XT i33oU.db Nl 22 3385.53 Th T TII o n20 3389.80 Mo

lo 33oU.OD ND 14 3385.66 Tl 90 3389.83 TTi^Hi II
3380.93 Nb II 20 3385.76 Re \ 11 3390.02 Tb II

9 3380.86 Th I 9 3385.78 Rh I 7 3390.24 Yb II

Q7 33oU.07 ID T T
I 1 8 3385.88 Mo o n 3390.25 Re

o on2UU 33o0.yi La T T
I 1 20 3385.94 Os 4 3390.32 Yb T T

II
13 '2'20i no T? «33oi,Uo Lr T T

1 I 120 3385.95 Tl o8 3390.36 Th T TII
28 3381.32 Er II 9 3386.13 U 30 3390.39 U
9 3381.35 Th II 9 3386.14 Os I 9 3390.52 Ce II

Q7 '2'20T AO ^ T T
11 19 3386.21 Hi o o22 3390.60 Tb I I

oo 33o1.5d Dy T T
11 20 3386.24 Nb 1

1

10 3390.63 XTWNb
6 3381. V5 U 4 3386.29 XT^Nd 1 o12 3390.68 Tl

22 3382.06 Er 9 3386.41 Ho J 32 c 3390.75 Ho II
8 3382.29 Mo I 11 d 3386.49 Tb II 8 3390.78 Eu II

14 -2 o O O '2 T rn -S338^.31 Tl 22 3386.50 Th II 9 3390.88 Gd X X
II

lUO •2 "2 O O An <-i MA T T
1 1 6 3386.52 XT^Nd T T

1 I
r*

5 3390.97 T Tu
A n4U 0*200 AO %3382. 4o Mo 19 3386.59 Dy T T

II n o n120 3391.05 XT iNl
4 3382.58 Yb II 5 3387.46 Ta 10 3391.10 w J

18 3382.68 Cr II 20 3387.51 Yb I 7 3391.10 Yb II

3.0
OOOO / O TT3382.68 U T T

11 12 3387.66 Sm I I 12 3391.11 Sm X X
1

1

34 3382.80 Tb T TII 12 3387.75 Mo I 13 d 3391.14 Dy X X
1

1

2800 3382.89 Ag 10 3387.75 Nb yi n40 3391.28 Tb T T
II

9 3383.14 Th II 7 3387.78 Ce II 5 3391.33 Nb
10 3383.15 Sb I 65 3387.84 Os I 12 3391.43 Cr II

4
O '5 n O O O T^ ^3383.38 Pr 120 3387.84 Tl T TII 10 3391.53 1X7W

18 3383.69 Ce T TII 90 3387.87
T T
I I

Q
7 h 3391.55 T «iLjU

5 3383.73 Pr 8 3387.91 ml-Th o8 3391.72 Tb T T
I I

480 3383.76 Ti II 6 3388.03 Nd II 6 3391.89 Ru
10 3383.80 Nb I 5 3388.04 Pr 19 3391.98 Dy II

8 3383.98 Fe 70 3388.17 Co VUO 3391.98 Zr T T
II

32 o o n >i n n /~\

3384.00 Os 120 3388.30 Zr 1

1

o r\20 3391.99 Eu T T
1 1

9 h 3384.10 Dy 1 I 9 3388.37 Tb T T
II o o n 3392.00 bjT

T T
1 1

16 3384.14 Hf II 8 3388.58 Th II 17 3392.01 Tb II

16 3384.45 Re I 11 3388.59 Y I 90 3392,03 Th II

9
o o n ^ /I C TT3384.45 U T TII 6 3388.63 Tb T TII lo c 3392.05 TT^HO T T

1 I

9
o o n ^ / n /~v3384.60 Os 13 3388.71 Ru T O12 3392.17 MD

240 3384.62 Md 5 3388.76 Tl X X
II 7 3392.31 r e

10 3384.66 Nb 5 3388.82 Ta 4 3392.31 Nd
•2'20/l /l^ Oty, T T

1 1 10 3388.83 VT 3392.34

26 3384.70 Hf II 55 3388.87 Dy II 9 3392.47 Ho II

12 3384.86 sm 34 3389.32 Sm II 110 3392.53 Gd II

40 d 3384.98 Tm II A •2 o O Q '2 '233o7.33 Nd 38 Ru
3385.09 Tm 24 3389.43 Re 15 3392.66 Fe

480 3385.03 Dy II 9 3389.44 Dy II 12 3392.71 Ti
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Table 2. All Observed Lines in Order of Wavelength

Intensity
—r;

Wave- Element Intens ity Wave- Element xnLens ity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

26 3392.81 Hf I 30 3396.58 Eu II 11 3399.97 Tb II

7 3392.99 Cr II 6 3396.66 Zr II 55 3399.99 Gd II
300 3392.99 Ni 3.5 Ce II 19 3400.21 Hf I

3.0 3392.99 U 14 3396.73 Th 4 3400.25 Ce II
6 3393.01 Tb 80 3396.82 Lu I 22 3400.40 V I

90 3393.12 Zr II 28 3396.84 Er II 28 3400.53 Tb II
16 3393.19 Tm I 480 3396.85 Rh I 12 3400.60 Ho II
5 3393.23 Th II 6 3397.04 Y I 22 d 3400.86 Tb II
8 3393.39 Dy 240 3397.07 Lu II 12 3401.01 U

17 3393.58 Tb 3.0 3397.20 u 7 3401.02 Yb II

340 3393.59 Dy II 55 c 3397.21 Bi I 11 3401.07 Gd II
15 3393.63 Gd II 8 3397.21 Re I 13 3401.17 Os I

17 3393.63 Nd II 22 d 3397.22 Gd I 8 3401.17 Re
20 3393.65 Mo 3397.32 Gd 9 3401.21 Er II
9 3393.84 Cr jj 26 3397.26 Hf J 6 3401.21 u

12 d 3393.91 U 12 3397.33 Ho II 22 3401.59 Ho II

9 3393.92 Ce 1

1

160 3397.50 Tm II 14 3401.68 Th II
13 3394.00 Dy 1

1

16 3397.52 Th I 32 3401.74 Ru I

9 3394.12 Er 26 3397.60 Hf 38 3401.83 Er II

8 3394.12 Re 6 3397.60 Tb II 65 3401.86 Os I

8 3394.13 Th II 20 3397.69 Mo I 3.0 3401.87 U
6 3394.14 Ce II 12 sm II 10 3402.00 Dy II
7 3394.30 Cr II 6 3391.81 Tm I 14 3402.02 Th II
9 3394.39 Er 6 3397.92 Zr 55 3402.07 Gd II
7 h 3394.44 Yb J{ 16 3398.02 Tm II 14 3402.18 Ho II

95 3394.58 Ti II 10 3398.10 w I 44 3402.33 Tb II
26 3394.59 Hf II 10 3398.25 Nb I 4 3402.40 Cr II
7 3394.59 Os 6 3398.26 U 5 3402.42 Ti II

36 c 3394.60 Ho 19 3398.28 Er II 50 3402.46 sm II
13 3394.61 Pr 30 3398.33 Ta 20 3402.51 Hf I

11 3394.77 Tb II 8 3398.35 Dy II 26 3402.51 Os I

14 3394.78 U II 28 3398.35 Tb II 7 3402.57 V I

9 3394.79 Th 1

1

18 3398.53 Th I 70 3402.70 Th II
19 3394.86 Er 9 3398.58 Tb II 6 3402.78 Tb II
16 3394.98 Hf 5 3398.63 Ti 16 3402.81 Mo I

5 3394.98 Nb II 900 c 3398.98 Ho II 24 3402.87 Zr II
17 3395.02 Tb II 3.0 3399.00 U 10 3403.02 Nb I

55 3395.12 Gd II 34 3399.10 Tb II 11 3403.08 Gd II
12 3395.32 U 400 3399.30 Re 17 3403.09 sm II
16 3395.36 Mo jj 9 3399.30 Tb II 13 3403.27 Dy II

8 3395.37 Th II 8 3399.34 Dy II 14 3403.28 Th II
140 3395.38 Co I 22 3399.34 Fe I 22 3403.32 Cr II
12 d 3395.58 U 60 3399.35 Zr II 8 3403.35 I

10 3395.72 Os 14 3399.40 Nb 10 3403.45 Dy II
20 3395.93 Nb { 20 3399.41 Gd II 12 3403.55 U

34 3396.06 Er II 70 3399,70 Rh 2.5 3403.57 Pr
120 3396.17 Dy II 10 3399.71 Nb II 7 3403.60 Ce II
34 3396.19 Sm II 260 3399.80 Hf II 80 3403.65 Cd I

26 3396.33 Zr II 12 3399.84 Sm II 30 3403.68 Zr II
9 3396.41 Th II 40 3399.95 Tm II 5 3404.11 Yb II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrxim Character in A Spectrum

3.5 34U4.13 Ce 32 3408.38 Nb T
I 4 3412.39 Nd

o 34U4./14 Tb T T
11 10 n 3408.38 w I 7 3412.45 Yb I

3404.34 MO I 18 d 3408.63 Th T T
II 11 3412.47 Y I

15 3404.36 Fe I 3408.75 Th I 32 3412.59 Tm I

2600 3404.58 Pd I 24 3408.67 Re I 140 3412.63 Co I

i4U4.D3 In T T
11 o oCO 3408.68 Nb T T

II 13 3412.74 Os T
I

1 /
'2 /I n /I "71 T^K^4U4. /i ID T T11 ~l C\IV 3408.68 S m T T

II 17 3412.87 TT«Ho T TII
o5 34U4. Ke T

1
1 o18 3408.69 Er T T

II 12 3412.89 Ta I

90 3404.83 Zr II 45 3408.76 Cr II 28 3412.94 Nb II
18 3404.91 Ce II 13 3408.76 Os I 19 3412.96 W I

1 Q ^4U4.70 uy T T11 b 3408.78 18 3413.01 Th T
I

Q7 ^4Ud.U4 ua T T11 Q7 3408.86 Tb T T
11 23 3413.14 Fe T

I

/UU T
1 c 3409.06 TT y-vHo T T

11 22 3413.27 Gd T T
II

8 3405.20 Mo I 280 3409.18 Co I 30 3413.48 Ni I

28 3405.41 Nb I 22 3409.19 Nb II 19 3413.54 W I

34U5.DD in T
I

1 A14 3409.26 Th T T
11 10 3413.74 Hi T T

II
^4U5.d5 Jjy

T T
11 2 O 3409.28 Ru T

1 8 3413.74 T^ «Re T
I

/I •2 /I n c ~7 a TT34U5. / 5 U •5 LCO 3409.30 Gd T T
11 55 3413.76 Tb T TII

65 3405.89 Re I 9 3409.44 Dy II 120 3413.78 Dy II
160 3405.94 Mo I 12 3409.58 Ni I 5 3413.81 U

T T
II oo 3409.81 Tl T TII 7 3413.90 Sm T T

II
2U 3406. Ul Tb T TII 32 3409.83 Re T

I 30 3413.94 Ni T
I

16 3406.13 Nb I 15 3409.88 Er T T
II 11 3414.07 Nb I

9 3406.23 Th II 9 3409.91 Nb I 18 3414.14 Ta II
13 3406.27 Ho II 17 d 3409.94 Tb II 22 c 3414.25 Ho II

10 3406.28 Os 80 3410.05 Tm T
I 3.0 3414.36 U

9
A r\ / o n TT3406.28 U T T

II 26 3410.17 Hf T T
II 9 3414.51 rTi 1Th T T

II
14 34U6.55 Rn I 9 3410.25 Nd T T

II 60 3414.66 Zr T T T
I, II

22 3406.66 Ta II 120 3410.25 Zr II 32 3414.74 Co I

10 3406.67 Os I 90 c 3410.26 Ho II 750 3414.76 Ni I

lU n 3406.81 Dy T TII 22 3410.40 Tb T TII 48 3414.83 Dy T TII
•2/iri^ oo34Ud.7^ UCl

T
1

/I /I44 c 3410.65 TT ^Ho T T
II 160 c 3414.90 TTHo T T

1

1

6U 3406.94 Ta I 22 3410.71 Tb T T
II 3 3415.55 Nd

7 3406.96 Er II 13 3410.72 Dy II 11 3415.68 Dy II
4 3407.10 Tb II 22 3411.02 Gd I 8 3415.71 Pr I

lU 340/. 14 Hi T
1 10 3411.21 Dy T TII 5 3415.88 Th T T

11
340/. 16 Dy T T

11 / 3411.30 S m T T
11 22 3415.97 Nb T

1

b
•2/10 7 on34U/.^L) Tl T T11 lU 3411.51 Dy T T

11 3.0 3416.12 TTU
4 3407.24 Ce II 12 3411.53 U 28 3416.24 Tb II

30 3407.46 Fe I 32 3411.55 Ho II 600 3416.46 Ho II

Tin110 a 3407.56 Gd T TII 5 3411.57 Tm T TII 8 3416.56 Ce T T
11

•2 /I n7 /I34U/.6i Gd T T
11 19 3411.64 Ru T

I 32 3416.59 Tm T
1

16 3407.76 Hi T TII 12 3411.77 fT^ 1_Th T T
II 8 3416.68 be T

1

480 3407.79 Dy II 6 h 3411.79 Zr I 13 3416.86 Ce II

5 3407.82 Th I 11 3412.02 Gd T TII 140 3416.95 Gd T T
11

6 d 3407.91 U 12 3412.10 U 6 3417.03 Ta II

30 3408.08 Zr II 70 3412.27 Rh I 7 3417.06 V I

34 3408.13 Pt I 420 3412.34 Co I 24 3417.15 Dy II

38 3408.14 Dy II 7 3412.34 Hf I 170 3417.16 Co I

22 3408.21 Ho II 6 3412.36 U 18 3417.28 Er II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character m A Spectriim Character in A Spectrum

13 3417.33 Ua T T
1 1 16 3420.75 Ke 1 24 :?4/i4.DU MO T

I

26 3417.34 HI 8 3420.81 Dy T T
II 800 JHCH.bZ Re T

I

320 3417.35 KU 2.5 3421.11 FT 11 "2 /I 0 /I ^ rriT_j'i^H.OO ID T T
II

26 3417.45 Ce II 28 3421.20 Rh 12 3424.76 Mo I

34 3417.64 Er II 26 3421.21 Cr II 10 3424.78 Sm II

9 3417.72 1 D
T T
I 1 28 3421.21 1 n T

1 6 1 AO A OT TT

32 3417.77 Ke * 1400 3421.24 Pa T
I 25 3424.8^ Z>r

T T
II

15 3417.84 r e 24 3421.25 Mo T
I 16 1 A1C no TTi ,

,

T T
II

11 3417.86 Nb 14 3421.32 Dy II
yi o
48 3425.06 Dy II

7 3417.90 Ce II 5 3421.42 Hf II 15 3425.07 V I

6 3417.91 Tb II 130 3421.63 Ho T T
II 26 3425.ua Er T T

II
24 3418.13 Dy T T

II 13 3421.69 OS T
I 600 3425.08 Tm T T

II
22 3418.15 Sm T T

II 9 3421.69 TTu 9 3425.15 Th T TII
9 c 3 418.19 Ho II 16 3421.80 Tm I 12 3425.19 Mb I

3.0 3418.39 U I 32 3422.31 Mo I 11 3425.22 Nd II

20 3418.40 Yd 3.0 3422.35 TTU 7 34^5.34 Ce T T
II

13 3418.47 liO 19 3422.43 XI/W T
1 220 c 1 AOC '2 A TT3425.34 Ho T TII

8 3418.47 irT T T11 20 3422.44 1 D T T
11 8

T T
1 1

15 3418.51 Fe 700 3422.47 Gd II 28 3425.42 Nb II
12 3418.51 Sc I 7 3422.51 Ce II 16 3425.48 Mo I

36 3418.51 bm T T
1 1 12 3422.58 Dy T T

1 1 90 ^^^:3.b^ 1 m T T
1 1

30 3418.52 JVID 14 3422.65 I n T T
1 1 16 T

1

6 3418.52 rrV 8 3422.66 r e T
1 6 ^^^3.7^: ID T T

1 1

140 3418.73 Gd II 55 3422.71 Ce II 40 3425.93 Gd II
T /I

14 3418.77 Th II 34 3422.74 Cr II 6 3425.94 Ce II

6 3418.86 1 D T T
1 1

/I o
40 3422.75 \jCi

T T
1 1

o
9

•2 /I 0 C QA T T11

9 3418.93 24 3422.86 Dy T T
1 1 16 ^H/io.UU MO T

1

14 3418.94 i n T T
1 1 19 3422.87 T

1 50 ^^/iD.Ub YD T
1

6 3418.95 Tb II 8 3423.05 Tb II 40 3426.19 Re I

6 3418.96 Mo 9 3423.05 u 7 yi

14 3426.20 Sm II

12 3419.11 T T11 7 3423.09 T T11 36 0/10/ OT T T11

19 3419.17 Til
T T
II 9 3423.11 I n T TII 10 •2/10^ 1 A A34^6.34 Gd T TII

46 3419.18 ill 10 3423.25 TVttDy T T
1 1 7 Cl/lO^ '2Q^^<iD.i7 re T

1

4 3419.24 Pr II 150 3423.71 Ni I
-7

7 3426.39 U
6 3419.36 Sc I 22

o yf o o —r /
3423.76 Nb I 5 3426.44 Eu II

80 3419.41 Re 8 h 3423.82 Dy T T
II

0 028 3426.5/ Nb T TII

6 3419.42 1 r 10 3423.85 Ce T T
II 7 1 A*^ L CO ^3426. bo Ce T TII

9 3419.54 Tb T TII 110 3423.90 Gd T
I 7 1 A 0 L LA T? <-«3426.64 re T

I

70 3419.63 Dy II
o yi o o oo
3423.92 Gd II 12 3426.73 Ta I

18 3419.66 Zr I 11
o yi ^ o o X

3423.96 Tb II 26 3426.76 Ho II

10 3419.75 Ta 19
O /I o o o o
3423.99 in T

I 20 3^iiD. /V MO T
1

14 3419.77 Sm T TII 32 3424.11 HO T
1 4 "2/10^ Q1 ry T

1

5 3419.84 Eu T T
II 16 3424.29 TTl „

r e
T
1 32 /.iii re T

1

32 3420.04 Mo 20 d
O /I O o l~

3424.35 Tb II
7 /
16 3427.44 Hf I

7 3420.08 10 d
o yi /I o o3424.38 Rh T 7 3427 44 Os I

5 3420.16 Rh 19 3424.45 Ta I 28 3427.45 Nb I

13 3420.18 Ce II 6 3424.50 Tm I 5 3427.59 Pr
U. ± O Er II Co I J u 3427.61 Re I

42 d 3420.34 Tb II 24 3424.56 U II 16 3427.67 Os I

11 3420.63 Nb II 85 3424.59 Gd II 19 3427.72 W I

99



Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

10 3427.90 Mo I 6 3431.50 Ce II 700 3434.89 Rh I

3.5 3427.93 Pt I 6 3431.54 U II 5 3434.91 Tm II
7 3427.97 Sm II 18 3431.57 Zr II 8 3434.92 Tb II

220 c 3428.13 rlO
T T
1 1 160 3431.58 LO T

I 5 3435.05 Eu T T
11

11 d 3428.16 Tb II 2.5 3431.62 Pr 16 3435.19 Ru I

8 3428.20 Fe I 24 3431.79 Dy II 7 3435.20 Ce I

5 3428.23 Co I 9 3431.80 Th II 3435.21 Ce II
500 3428.31 Ru 6 3431.86 Tb II 7 3435.20 Eu II
22 3428.37 TJtHi T T

1 1 36 c 3432.10 TT ^
n.0

T T
II 6 3435.20 TTU

48 3428.41 Er II 10 3432.21 Ru I 7 3435.26 Os I

22 3428.47 Gd II 11 3432.35 Tb II 8 3435.27 Dy II
11 3428.47 Yb II 22 3432.41 Zr II 5 3435.27 Sm II
16 3428.62 Tm II 5 3432.42 Nb I 18 3435.35 Tm I

13 3428.63 Ku 20 3432.57 T\__Dy T T
1 1 3 3435.43 Nd

6 3428.71 Tb II 22 3432.70 Nb II 40 3435.45 Mo I

5 3428.79 Nb I 32 3432.74 Ru I 24 3435.49 U I

10 3428.93 Nd II 12 3432.86 Dy II 8 3435.53 Tb II
14 3429.00 Th 12 3432.87 Mo I 48 3435.56 Sc I

10 h 3429.01 T T
I 1 11 3432.90 1 D

T T
1 I 16 3435.61 nO T T11

16 3429.04 Nb 70 3432.99 Gd II 4 3435.72 Eu II

6 3429.09 Tb II 6 3432.99 Nd 12 3435.92 Dy II
70 c 3429.18 Ho II 280 3433.04 Co I 55 3435.98 Th II
18 3429.21 Sc 16 3433.09 Ce II 19 3436.00 Ta I

32 3429.33 1 m 9 3433.09 JND
T
I 12 3436.07 ^y T T1 1

8 3429.39 Th II 26 3433.12 Er II 20 3436.19 Cr I

38 3429.45 Dy II 19 3433.26 Ru I 18 3436.31 Ho II

18 3429.48 Sc I 34 3433.26 Tb II 19 3436.71 Th II
19 3429.54 Ru 18 3433.31 Cr II 650 3436.74 Ru I

28 3429.60 w 550 3433.45 Vu T
1 6 3436.78 TTU

8 3429.75 Sm II 10 h 3433.55 Pr II 8 3436.95 Dy II

9 3429.88 Th II 240 3433.56 Ni I 11 3436.96 Nb II
19 3429.91 Er II 34 3433.60 Cr I 9 3436.97 Tb II
80 3429.97 Tm II 14 3433.68 Sm II 65 3437.02 Ir I

2.0 3430.18 TTU 3.0 3433.71 TTu T T
11 9 3437.02 1 n T T

1 1

11 3430.24 Gd II 6 3433.90 u II 32 3437.04 Ho I

10 3430.28 Pr II 18 3433.91 Zr II 12 3437.10 Sm II
10 3430.29 Zr J 70 3434.00 Th II 60 3437.14 Zr II
12 3430.32 Ce II 12 3434.04 Mo I 80 3437.22 Mo I

3.0 3430.48 T Tu 7 3434.11 Cr I 90 3437.28 N 1
T
1

5 3430.51 Pr 11 3434.15 U II 24 3437.31 Th I

160 3430.53 Zr II 170 3434.37 Dy II 10 3437.50 Ir I

22 3430.61 Tb II 10 3434.50 Ta I 8 3437.64 Tm II

50 3430.77 Ru I 6 3434.54 Tb II 10 3437.65 Er II

24 3430.94 Ta I 5 3434.61 U 32 3437.71 Re I

15 3430.98 Gd II 6 3434.62 Yb II 7 3437.81 Ce I, II

14 3431.06 Er I 14 3434.64 Er II 14 c 3437.91 Ho II

6 3431.14 U I 9 3434.74 Th 3.0 3437.93 U
34 3431.14 Yb I 16 3434.76 Ho II 14 3438.06 Sm II

40 3431.20 Tm II 3.5 3434.76 Pr 750 3438.23 Zr II

24 3431.36 Sc I 48 3434.79 Mo I 28 3438.24 Hf II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Characte r in A Spectrum Char acte r in A Spectrum

16 3438.32 Ej r T T
1 X 18 1 A A'X A A3441.44 r 18 0 /I P / /3445.66 rlO

7 c 3438.35 110 T T
X I 32 3441.44 jyio 11 3445.68 JND

26 3438.37 1?11xvU 120 3441.45 ^y T TX X 14 3445.73 1 n T TX X

6 3438.40 Ta 460 1 A A'\ c n3441.50 Tm II 9
0 ^ f" m3445.91 Ta

16 3438.43 Hf 8 1 A A'\ / 03441.68 Tb II 16
0 yi /I / n r»3446.08 Mo II

8 3438.47 T T 11 1 A A^ ~7n3441.79 T T
X X 7 3446.09 U 0

20 3438.57 i D T T 11 3441.84 WfJii 440 3446.26 IN 1

7 3438.71 X D T T
1

1

110 3441.99 jvin
T T
X X 22 3446.40 TK1 D T T

X X

13 3438.81 Tm II 13 3442.38 Ce II 8
0 /l /I / CP3446.55 Tm

14 3438.85 Yb II 10 h 0 /I /I 0 CO3442.52 Dy II 0 n30 0 il /I / / T3446.61 Zr I

32 3438.87 TJIn
JVjiJ 8 ^ A A ^ CO3442.58 X n 8 1 A A / "7 03446.72 ue T T

X X

5 3438.91 u 0 3 3442.63 rcn 26 3446.88 Hix

24 3438.95 Th
JL n T T

1 1 38 3442.65 Hi r 5 3446.89 X D T T
X X

30 3438.96 Dy II 0 0/1/10 / r3442.65 Nb I
T n «,10 c

0 /I yi / rjT3446.91 Ta II
oO 3439.05 Tb II 00 3442.66 Mo "7 n75 0 ^ yi "7 nn3447.00 Dy II

170 3439.21 nHuu T T
i. X 3.5 13 -rzr X 4 0 yi /I "7 no3447.02 Cr-

5 3439.30 1 1 4 3442.79 XNU 400 3447.12 SisD

12 3439.32 uy T T1 X 100 3442.93 16 d 3447.26 TmX III
T T
X X

5
'2 ^ ^ n /in3439. 41) Th 11 3442. V5 u '7 /I /! "7 0 C3447.35 Tm

oO 3439.41 Sc 6
0 ^ yi 0 n /3442.96 Ce II T XL15 /I "7 0 "7

3447.27 Dy II

iU y ^44^.7

/

5
'2 /I /I "7 00 E tJ

28 3439.72 1 u T T
X X 16 3443.00 TmX in 12 3447.29 ToX a

38 3439.72 1 11
T TX X 30 3443.01 Ww 3.0 3447.32 TTu

o c 3439.78 Gd II 5
0 yi yi 0 n 13443.11 Th II 95

0 yi -7 0 /
344 /.36 Zr I

13 1 Aid 013439.03 Ce II 3^:
0 /I /] o 03443.26 Mo 0 022

0 yi yi -7 /I 0344 /.43 Cr

11 3439. 9ii NTh T TX X 6 3443.32 T T
X X 10 O /I /I "7 CO3447.53 T T

X X

280 3439.99 \jQ T T
X X 8 3443.46 uy T TX X 10 3447.74 xvn

6 3440.18 0 C 19 3443.57 T T
X X 9 3447.76 X

22 344U,20 Ru I
r
5 1 A A ^ c n3443.59 Yb II T C15 0 /I /I "7 "7 03447.78 Dy II

1^1 344U.^4 Ta II c c n550 0 ^ yi 0 / i\

3443.64 Co I
A I*4 n 1 A An OA344 /.84 Pr

bb 0 ^ /I n 0 "7

3440.37 TK1 D T T
X X 10 0 yi ^ 0 "70

3443.72 T T
X X

T A16
0 yi /I 0 n ~7

3448.07 Hir T T
X X

8 3440.45 ijy T TXX 4 3443.79 5 3448.21 Fr T T
1

X

28 3440.45 40 3443.88 r e 5 3448.29 ill

20 3440.50 Sm II 5
0 yi yi yi no3444.00 Th II 6

0 yi ^ 0 yi n3448.49 Sc I
Ton120 3440.53 Rh 8

0 yi yi ^ T /3444.16 Tm I 5
0 yi yi 0 p 03448.58 Rh I

22 3440.59 JND T T
X X

T 'n
12

0 yi /I yi 0 /3444.26 ijy T T
X X 6

0 yi yi 0 TO3448.78 TTU
26 3440.60 75 3444.31 T iX 1

T T
X X 26 3448.82 vX T T

X X

400 3440.61 r e 13 3444.46 us 10 3448.83 w
5 3440.82 Eu II 34 0 /I /I yi r~ o3444.58 Tb II

T /16 0^/10 OP3448.95 Ru I

50 3440.94 Dy II
-7

7
1 A A A 03444.62 Sm II A n40 0 yi yi 0 n ~7

3448.97 Ir

6 1 /I /I n no3440.98 U 12
2 >i /I c n /I3445.04 jyiu

_ 1 /I14 C 1 A Ad m3449.01 xiu T T
X X

80 3440.99 r c
-.

16 3445.15 r c 80 3449.07 iv/rr>IVIU

16 3441.00 Hill
T T
X X 6 3445.15 TaX a 260 3449.17 Pn

y
0. A A1 m3441.01 Th II 5

0 A ^ r TO3445. lo Eu II
'2 032 '2/1/10 on3449.20 Os

9 3441.12 Cr 14 1 A A XL 0 T3445.21 Th IT 5
•2/1^0 003449.28 Th

-7 r
3441.15 Er II 24 1 A AC 0 Z.3445.26 Mo /I >i44 "2 /I /I Q 2 C3449.35 Ho

26 3441.21 Ce II 5 3445.38 Th II 40 3449.37 Re
Q0 Re 1 7 Os X J u J Hn 7, HH Co
9 3441.36 Th II 340 3445.58 Dy II 28 3449.46 Tb II

700 3441.40 Pd 22 3445.62 Cr 6 3449.56 Sm II
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Table 2. All Observed Lines in Order of Wavelength

Intensity
and

Character

Wave- Element
length and
in A Spectrum

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

40 3449.62 Gd II 6 3453.78 u 8 3458.15 Mo I

12 3449.65 Th II 12 c 3453.85 Ho II 10 3458.17 U
16 3449.76 Tm II 85 3454.06 Tb II 26 d 3458.28 Yb II

5 FT T T11 1 u 3454.07 YD T T
11 3458.36 Yb 1

12 3449.85 Mo I 55 3454.14 Gd II 13 3458.38 Os I

40 3449.90 Dy II 7 3454.20 Th II 460 3458.47 Ni I

10 3450.22 Dy II 13 3454.22 Mo I 13 3458.55 Tm I

10 3450.29 Rh I 13 3454.23 U 3.0 3458.68 U
11 1 A cn ir\s>hdU.s>U 1 D

T T
1 1

0 /I n 3454.35 Dy T T
11 20 3458.71 Td T T

11
8 3450.33 Fe I 3 3454.38 Nd II 16 3458.88 Re I

140 3450.38 Gd II 40 3454.52 Dy II 32 3458.93 Zr II
8 3450.94 Th II 4 3454.81 Ce I 9 3458.95 Nb I

9 1 A c n QC Y T
1

on 3454.90 ua T T
11 10 3458.99 Dy T T

1 1

5 3451.15 Rh I 7 3454.97 Sm II 14 3459.20 Sm II
6 3451.21 U II 7 3455.03 Os I 10 3459.42 Sm II

110 3451.23 Gd II 34 3455.22 Rh I 11 3459.70 Nb I

3.0 3451.48 Pr 20 3455.27 Gd I 20 3459.92 Mo I

7 3451.56 Ce II 11 3455.35 Tb II 15 3459.92 U
9 i45i. /U i n T T11 c

0 3455.42 Kn T
1 4 3460.16 Ce T T

11

16 3451.23 Ho I 65 3455.23 Co I 7 3459.83 Ce II
38 3451.75 Mo I 16 3455.60 Cr I 16 3460.23 Mo I

1600 c 3451.88 Re I 90 c 3455.70 Ho II 50 O /I / A A ~7

3460.27 Yb I

8 3451.92 Fe I 10 3455.74 U 55 3460.33 Mn II
18 1 A TO T T

11 ic 3455.91 T
1 40 3460.38 rryTb T T

11
8 3452.28 Fe I 6 3455.97 Pr 20 3460.40 Dy II

11 3452.31 Hf I 6 3455.99 Tb II 13 3460.43 Cr I

11 3452.35 Nb II 1800 c
o >i rr / r\r\3456.00 Ho II 5500 c 3460.46 Re I

3452.37 Nb I 24 3456.15 Mo I 10 3460.64 Dy II

11 1 D
T T
1 1 3456.36 1 m T

1 3.0 3460.66 Pr
12 3452.41 Yb I 120 3456.39 Mo I 850 3460.77 Pd I

5 3452.47 Ti II 15 3456.39 Ti II 8 3460.78 Mo I

32 3452.60 Mo I 9 3456.54 Nb I 400 3460.97 Dy II

19 3452.68 Th II 11 3456.55 Tb II 20 3461.00 Tb II
7

'2 /I C O "7 O om T T
11 3456.57 Dy T T

11 14 3461.02 in T
1

120 3452.89 Ni I 7 3456.62 Ru I 26 3461.09 Zr I

10 3452.90 Ru I 4 3456.67 Ce II 20 3461.14 Sm II
8 h 3453.02 Tm I 9 3456.77 Ce II 13 3461.16 Tm II

360 3453.14 Ho II 7 3456.93 Co I 19 3461.18 Co I

24 1 AC1 1 "7

Lia
T T
11 1 / n 3457.03 1 D

T T
11 9 3461.18 T T

1

8 3453.28 Re I 20 3457.05 Gd II 19 3461.22 Th I

24 3453.33 Cr I 9 3457.05 Eu I 8 3461.29 Dy II

8 3453.46 Tb II 13 3457.05 U II 9 3461.34 Ce II

1300 3453.50 Co I 15 3457.07 Rh I 16 3461.36 Ho II

24 3453.50 Re I 18 3457.18 Zr I 14 3461.38 Eu II

8 3453.51 Th I 24 3457.45 Sc I 18 3461.40 Er II

14 3453.56 Sm II 5 3457.56 Eu II 50 3461.50 Ti II

15 3453.57 U 65 3457.56 Zr II 460 3461.65 Ni I

460 3453.67 Tm II 13 3457.71 U 4 3461.79 Ce II

16 3453.68 Er I 11 3457.79 Nb I 3 3461.83 Nd
5 3453.74 Cr I 19 3457.93 Rh I 22 3461.95 Gd II

102



Table 2. All Observed Lines in Order of Wavelength

Intensity TIT" ^ _Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrxim Character in A Spectrum

180 3461.97 Ho II 5 3466.75 Pr 8 3469.85 Tb II
500 3462.04 Rh I 40 3466.83 Mo I 95 3469.92 Th II
16 346? 1 9 Sc I 8 3466 92 Tb II 6 3469 94 Zr II

800 3462.20 Tm II 34 3466.95 Gd II 12 3470.18 Dy II

13 3462.21 u 8 3466.97 Mo 17 3470.36 Tb II

5 3462.36 Yb I 5 3467.02 Cr I 4 3470.41 Ce II
24 3462.58 Er I 4 3467.04 Pr 400 3470.66 Rh I

16 346? 64 Hf II 40 c 3467 07 Ho II 14 c 3470 76 Ho II

6 3462.65 Nb 8 3467.26 Ti 7 3470.86 Nd II

7 3462.69 Sm II 170 3467.27 Gd II 24 3470.92 Mo I

320 3462.80 Co I 11 3467.47 Nb I 10 3471.13 Sc I

24 3462.85 Th II 18 3467.50 Ni I 50 3471.14 Dy II
24 d 346? 97 Tb II 20 3467 51 Tm I 12 3471 19 Nb I

22 3463.00 Gd II 16 3467.60 Hf 95 3471.19 Zr I

130 3463.02 Zr II 80 3467.66 Cd J 12 3471.21 Th I

7 3463.14 Ru I 9 3467.72 Cr I 6 3471.38 Co I

9 3463.22 Ce II 4 3467.78 Ce II 50 d 3471.53 Dy II
10 3463 25 W I 32 3467 85 Mo I 3471 61^11 X # U X Dy II

17 3463.36 Dy II 8 Dy II 95 3471.72 Er II
19 3463.54 u 14 3467.87 Sm II 28 3471.73 Tb II

19 3463.72 Th II 9 3467.88 Eu I 5 3471.95 Th I

9 3463.76 Ce II 14 3467.88 Y II 10 3472.25 Rh I

20 3463 81 Nb I 40 3467 96 Re I 26 c 3472 31 Ho II
18 3463.88 Dy II 65 3468.03 Tb II 28 3472.37 Tb II
31 3463.97 Ta 15 3468.08 Gd II 80 3472.40 Hf I

280 3463.98 Gd II 9 3468.11 Ce II 280 3472.48 Lu II
10 3464.07 Sm II 9 3468.13 Ho I 16 3472.51 U
16 3464 21 Ce II 28 3468 22 Th II 6 3472 52 Ta I

340 3464.36 Yb 10 3468.40 W 150 Ni I

6 3464.43 S m II 7 3468.42 Nd II 6 3472.56 u II

95 3464.46 Sr II 65 3468.44 Dy II 16 3472.72 Re I

26 3464.53 Er II 8 3468.78 Dy II 2 3472.76 Cr I

6 3464 63 Tb II 7 d 3468 89 Ce II 85 d 3472 82 Tb II
4000 c 3464.73 Re ^ 3469.00 Ce II 4 3472.90 Zr I

5 3465.03 Th 170 3468.99 Gd II 3 3472.91 Cr I

8 3465.25 Cr I 40 3469.22 Mb I 22 3473.00 Tb II

13 3465.44 Os I 8 3469.31 Gd II 17 3473.02 Nb I

15 3465 63 Zr I 12 3469 34 Th 9 3473 03 Th II

13 3465.76 Pr II 16 3469.40 Ho II 140 3473.22 Gd II

32 3465.77 Th II 15 3469.44 Nb 8 3473.22 Mo I

320 3465.80 Co I 48 3469.48 Er I 6 3473.28 Tb II

60 3465.86 Fe I 22 3469.49 Ni I 7 3473.41 Th II

22 3465 86 Nb I 6 3469.49 U 13 3473.43 U
9 3465.92 Th II 6 3469159 Cr 5 3473.61 Cr I

11 3465.98 Tb II 15 3469.62 Rh { 34 3473.70 Dy II

250 3466.20 Cd 8 3469.63 Mo 26 3473.75 Ru I

26 3466.30 U 12 d 3469.65 Sc 8 3473.79 Tb II

10 3466.50 Gd II 11 3469.70 Tb II 8 3473.85 Pr II

19 d 3466.52 Th 26 3469.74 Er II 6 3473.90 Ta I

3466.64 Th 5 3469.78 U II 90 c 3473.91 Ho II

103



Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

11 3473.96 Sm T T
II 4 3478.56 Co I 10 3481.82 w I

500 3474.02 Co T
I 34 3478.69 Nb T

I 10 3482.09 Dy II
55 h 3474.04 Mn T T

II 3478.78 Nb T T
II 13 3482.11 Os I

3474.13 Mn II 32 3478.79 Zr I 13 3482.14 Ce II
7 3474.22 Ce II 70 3478.84 Yb II 7 3482.23 Os I

/Art
600 c

'

3474.26 Ho T T
II 180 3478.91 T^ 1—Rh T

I
^ A24 3482.23 Re I

20 3474.30 Dy T T
II 5 3478.92 Ti I 22 3482.35 Ce T T

II
6 3474.54 U 22 3478.99 TTJHi T T

II 24 3482.40 Mb I

400 3474.78 Rh I 28 3479.02 Zr II 28 3482.54 u
12 3474.89 Sr II 5 3479.16 U 9 3482.55 Th II

6 3474.99 U 18 3479.17 Th T T
II 7 3482.57 Yb II

24 3475.03 Mo T
I 54 3479.28 Hi T T

II 50 3482.60 Gd II
80 3475.45 Fe T

I 6 3479.29 Tb T T
II 9 3482.76 mi_Th T T

II
6 3475.58 Nb I 190 3479.39 Zr II 8 3482.80 Tb II
9 3475.68 Ce II 22 3479.43 Mo I 30 3482.81 Zr I

6 3475.72 Tb T T
II 60 3479.44 Er T T

II
A A44 3482.91 Mn T T

II
10 3475.84 W T

I 11 3479.53 Sm T T
II 30 3483.01 I

11 3476.12 Tb T T
II 24 3479.56 Nb T T

II
O A24 3483.04 Tb II

11 3476.29 Tb II 9 3479.61 Ce II 13 3483.16 Ru I

15 3476.31 Gd II 5 3480.05 Th I 13 3483.29 Ru I

70 3476.31 Yb T T
II 13 3480.09 Mo I 6 3483.41 Co I

24 O /I T / /I /I T~* _,

3476.44 Re I 40 3480.17 Tb T T
II 6 3483.43 Pt T

I

6
O /I ~7 / ^ TT3476.44 U 11 3480.26 Sm T T

II 120 3483.54 Zr T T
II

8 3476.46 Ir I 13 d 3480.27 Ce II 12 3483.67 Mo I

12 3476.53 Th II 3480.38 Ce II 24 3483.69 Tb II

32 3476.69 Tm I 15 3480.36 t tU 50 3483.77 TlT -Ni T
I

32 3476.70 Fe T
I 40 3480.38 Re T

I
1 A24 3483.84 Mo T

I

44 3476.84 Ce T T
II 24 3480.41 Zr T T

II 9 3483.89 TT «Ho T T
II

120 3477.06 Dy II 8 3480.42 II 8 3484.04 Rh I

8 3477.07 Eu I 28 3480.44 Er II 12 3484.05 Nb II

8 3477.14 Re T
I 65 3480.52 Ta I 8 3484.48 Ir I

50 3477.18 Ti T T
II 20 3480.53 m -Ti T

I 10 3484.56 Er T T
II

6 3477.22 Ta I 14 3480.56 Sm T T
II 6 3484.62 Ta T

I

7 3477.45 Ce II 20 3480.83 Dy II 20 3484.67 Dy II

13 3477.45 Ta I 32 3480.85 Re I 12 3484.74 Ce II

3.0
Ofl~7~7 r~rt TT3477.50 U 7 3480.98 Ce T T

II
"7 A rt700 3484.84 TT «.Ho T T

II

5 3477.70 Th 32 3480.98 Tm I 7 h 3484.88 Nd I

22 3477.75 Ho T T
II 6 3481.05 Nb I 65 3485.05 Ce T TII

6 3477.77 Ir I 1100 3481.15 Pd I 19 3485.17 Er II

11 3477.84 U 200 3481.15 Zr II 14 3485.20 Th II

8 3477.94 Dy T TII 7 3481.16 Ce T T
II 16 3485.27 Pt T

I

10 3477.94 Er T TII 220 3481.28 Gd T TII 3485.32 LX T T
11

20 3477.95 W I 9 3481.30 Cr T
I 6 3485.34 Fe I

22 c 3478.06 Ho II 24 3481.30 Ru I 24 3485.37 Co I
Q7 jh I o,lc. in T T 9 3481.44 Mr!INU T T

1

1

c 3485.69 T i1 1
T
1

20 3478.30 Zr II 9 3481.50 Tb II 22 3485.73 Y I

9 3478.46 Th II 7 3481.54 Cr I 12 3485.76 Yb II

8 3478.47 Dy II 32 3481.75 Tm II 95 3485. o2 Er II

10 3478.50 Zr II 13 3481.79 Md I 22 c 3485.87 Ho II

13 3478.53 Os I 170 3481.80 Gd II 12 3485.89 Ni I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectr\im Character in A Spectrum

17 3485.90 Dy II 40 3491.05 Ti II 7 3495.37 Zr I

15 3485.92 V II 7 3491.07 Rh I 5 3495.38 Cr II

30 3485.93 IVto I
oo "7/101 O /I3491. Z4 Tb II

"2 n3.U
'2 /I O C t-C\3495. 6U U II

6 3485.93 Nb
J

30 3491.32 Co 5 3495.62 Os
cc 3486.20 5 3491.34 TTU 150 3495.69 TX

5 3486.30 u 6 3491.48 Nb I 9 3495.70 Th I

18 c 3486.34 Ho II 10 3491.50 Os I 28 3495.75 Hf II

28 3486. 5u Th II 3.U '2 en3491.53 Pr "2 n3.U •2 /? Q c "7 c;3495. /5 U
3486.54 Th 5 3491.57 Th II 5 3495.75 Ti I

3486.83 Hi I
TT
J. 1 5 3491.72 X Ul 22 3495.84 IViil

T TX X

16 3487.08 Tm II 11 3491.74 Gd II 13 c 3495.90 Re I

12 3487.21 Dy II 16 d 3491.77 Mo I 5 3495.92 Sm II
7 3487.25 Os I

'2 /I QT O "7

3491.8

/

Mo I 14 hw '2 /I Q d OO3495,92 Yb II

12 3487.28 Tb II 3.0 3491.94 Pr II 9 3495.93 Hf II

3487.38 TmX 111 100 3491.95 nd TTX X 9 3495.94 Pp T TX X

14 3487.41 Sm II 22 d 3492.00 Tb II 13 3495.97 Ru I

13 3487.46 Os 7 3492.11 Ho I 9 3496.03 Nb I

5
1 A 0~7 C "7

348 /.5 / Hf II 14 347<1.D^ Er II o T n Y II
6 3487.57 Pr II 17 3492.56 Tb II 6 3496.20 Tb II

i D 3487.59 ^y T T
1 i. 20 3492.58 X Ul T TX X 650 3496.21 7.ri-i I

T T
X X

9 3487.62 Tb II 7 3492.62 Sm II 7 3496.33 Ce II
12 3488.42 Yb II 500 3492.96 Ni I 50 3496.33 Dy II

16 3488.55 Ce II 12 3492.99 Tb II 22 3496.42 U II

28 3488.68 Mn II 65 c 3493.09 Ho II 30 3496.68 Co I

o 3488.82 TTU 8 3493.11 TTX X 8 3496.81 Mn T TX X

10 3488.97 Dy II 7 3493.17 V II 5 3496.81 Th I

9 3489.09 Nb II 16 3493.33 u 34 3496.87 Er II
26 1 A on If3489.36 Er I 16

•2 /I Q '2 1 A3493.34 Mo I
r-

5 1 AC\~! m349 /.Ul Th II
65 3489.37 U 19 3493.52 Th II 12 3497.03 V II

3489.40 9 3493.60 9 3497.09 nd TX

6 3489.47 V I 14 3493.61 Sm II 8 3497,11 Fe I

30 d 3489.51 Tb II 9 3493.72 Ce II 8 3497.12 Dy II

12 3489. 5<: Tm I
T A14 3493.99 U I 349 /.16 Hf I

9 3489,57 U II 20 3494.14 Dy II 5 3497.26 Th
DD 3489.58 nu T T

JL 1 28 3494.21 ThX u T TX X 6 3497.26 TTU

5 3489.74 Ti II 13 3494.25 Ru I 110 3497.49 Hf I

220 3489.77 Pd I 3.0 3494.30 Pr 16 3497.54 Mn II
12 o /I o n "7 o3489.78 Tb II T "7 n

1 /U 1 Ad A yi n3494. 4U Gd II 6
•2 /I Q"7 ^ O349 /.62 U

13 3490.13 Ce II 9 3494.44 Rh 9 3497,65 Ho II
1 7X ^ 3490.24 TTU 400 3494.49 T TX X 24 3497.81 TX

5 3490.26 Th II 8 3494.72 Re I 36 3497.82 Dy II
13 3490.33 Os 280 c 3494.76 Ho II 24 3497.84 Fe I

5 349L).45 Th II 13
O /I Q yi OA U '2 /I Q"7 O C349 /.o5 Ta I

80 3490.58 Fe 17 3494.93 Tb
\

14 3498.00 Th II

12 3490.63 Dy II 7 3494.97 Cr 17 3498.54 Os I

6 3490.74 Co 7 3495.01 Ce II 9 3498.62 Th I

11 3490.86 Re 8 3495.19 Tm II 60 3498,63 Nb I

10 3490.93 Ta 50 3495.25 W 75 3498,67 Dy II
32 c 3490.95 Ho II 6 3495.29 Fe 100 3498.73 Rh I

28 3491.03 Nb 28 3495.36 Tb II 90 c 3498,88 Ho II
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Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

18 3498.91 Sc 56 3503.06 Re I 10 3507.09 Sm II
20 3498.94 Dy II 24 3503.18 Dy II 240 3507.32 Rh I

850 3498.94 Ru
J

12 3503.20 Nb 32 3507!34 U I

9 3498.95 Th 8 3503.21 Gd II 480 c 3507.39 Lu II
3498.99 Th II 12 3503.36 Tm 60 3507.45 Tb II

11 '3498.98 Hf 10 3503.61 Th II 7 3507.67 Zr II
7 3499.09 Pr II 5 3503.78 Th 5 3507.69 Ni I

8 3499.10 Ti 32 3503.87 Ta 12 3507!82 Yb II
650 3499.11 Er II 13 3504.00 u 19 3507.95 Ce II
10 3499.33 U II 10 3504.04 Tb II 55 3507.96 Nb I

17 3499.34 Tb I 6 3504.27 Pr 14 3507.99 Ho I

6 3499.57 Pr II 100 3504.41 Mo 70 3508.12 Mo I

30 3499.58 Zr T T
II 28 3504.44 V II 6 3508.21 Pr

13 d 3499.82 J II 75 3504.52 Dy II 38 3508.40 Er II
3499.92 Dy II 65 3504.66 Os 95 3508.42 Lu I

18 3499.84 Sm II 15 3504.75 Tb II 8 3508.47 Ce II
32 3499.95 Tm I 75 3504.89 Ti II 6 3508.71 Ce II
14 3499.98 Th II 6 3504.93 U 20 3508.74 W I

26 3500.07 u 17 3504.98 Ta 19 d 3508.81 Er
17 3500.27 Tb II 26 3505.07 Er II 3508.94 Er

3.0 3500.33 U 13 3505.07 U 13 3508.85 U II
14 3500.54 Sm T T

II 12 3505.09 Tb II 5 3509.09 Th I

5 3500.68 Ce 10 3505.18 Ta 11 3509.10 Sm II
5 3500.82 V J 140 3505.23 Hf II 600 3509.17 Tb II

85 3500.84 Tb II 8 h 3505.30 Eu II 160 3509.32 Zr I

60 3500.85 Ni 30 3505.32 Mo 36 3509.37 Ho II
3.0 3501.00 U 5 3505.41 Rh 16 3509.67 U

50 3501.11 Ba 8 3505.43 Ho II 180 3509.84 Co I

26 3501.16 Os \ 75 3505.45 Dy II 10 3510.00 La II
20 3501.35 Zr I 6 3505.45 U 20 3510.03 W I

15 3501.45 Ce II 10 3505.48 Th II 40 3510.10 Tb II
36 3501.45 Dy II 55 3505.48 Zr II 24 3510.26 Nb II
10 3501.46 Th II 140 3505.51 Gd II 240 3510.34 Ni I

13 3501.49 Zr 130 3505.67 Zr II 90 3510.43 Co I

10 h 3501.58 Gd II 7 3505.69 V 32 3510.46 Zr II

20 3501.86 Dy II 28 3505.70 Er I 10 3510.54 Cr I

5 3501.94 Th II 6 3505.81 Nb I 5 3510.69 Ce II
20 3502.09 Dy II 24 3505.84 Dy II 7 3510.70 Nd II
10 d 3502.24 u 28 d 3505.90 Tb II 90 3510.73 Ho I

600 3502.28 Co I 13 3506.05 Zr II 13 3510.78 Mo I

7 3502.42 Ru I 4 3506.25 Ce II 50 3510.84 Ti II
10 3502.50 Ta I 440 3506.32 Co I 50 c 3510.85 Bi I

500 3502.52 Rh 6 3506.50 Fe 65 3511.04 Ta I

6 3502.60 Ni { 8 3506.56 Tb II 10 3511.04 Tb II

36 3502.62 Co 10 3506.64 Ti 8 3511.16 Th I

8 3502.73 Re 120 3506.81 Dy II 10 3511.19 Nb I

14 3502.77 Th II 10 3506.85 Sm II 28 3511.23 Sm II

60 3502.78 Er 5 3506.85 Th II 10 3511.44 U I

17 3502.87 Ta 46 c 3506.95 Ho II 48 d 3511.56 Th II

8 3503.06 Pr II 10 3507.05 U 3511.67 Th II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

6 3511.58 u II 6 3516.20 Nb I 32 3520.29 Yb II
26 Dy II uD u 1 qX 7 3520.52 Ce II
18 3511.76 Ho II 7 3516.30 Sm 8 c 3520.72 Re I

5 3511.84 Cr II 7 3516.63 Os I 8 3520 79 U
80 3512.22 Gd II 17 3516.64 Tb I 20 3520.87 Zr II

5 3511.78 Rh I 10 3516.36 Th II 17 3520.79 Tb II
10 c JD i.C, CO Re I DC.

•2 cn ^J -)X D. D_J Re I A 3520.98 Ce II
110 3512.50 Gd II 9 3516.78 Gd II 5 3521.06 Th I

26 3512.56 Dv II 10 3516.83 Th II 50 cw 3521 09 Eu II

17 3512.60 Tb II 6 3516.85 U 17 'hbll.Yl Dy II

300 3512.64 Co I 10 3516.86 Nb I 36 3521.26 Fe I

26 •zci 9 70jDxc., I U Dy II X J Uu "^1 A QZl Pd I AnDU 3521.41 Mo I

10 3512.74 Th II 7 3517.02 Yb I 5 3521.48 U
10 3512.93 La II 6 3517.05 U II 10 3521.53 Y I

14 d 3512.93 Sm II 10 3517.14 La III 6 3521.56 Hf I

3513.06 Sm II 50 3517.27 Dy II 170 3521.57 Co I

46 ici 9 qq Os I 1 D 3517.30 V II "^n 3521.88 Ce II
24 3513.02 Tm II 32 3517.33 Re I 10 3521.91 W I

5 3513.10 Rh I 55 3517.38 Ce II 24 3521 92 Th II
34 3513.10 Tb II 16 3517.56 Mo I 40 3522.03 Ir I

17 3513.28 Hf I 24 3517.60 Tm I 7 3522.05 Nd II

6 U /It 3517.67 Nb II oo 3522.28 Dy II
240 3513.48 Co I 3517.76 Nb I 8 3522.37 Mo I

26 3513.61 Ta I 13 3517.72 Tm I 16 3522 43 Tm IIX X

320 3513.64 Ir I 10 3517.89 Gd II 9 3522.45 Gd II

85 3513.65 Gd I 38 3518.17 Er II 20 3522.52 Er I

13 ^-11-'. DO U XO 3518.22 Mo I AD 3522.58 U
13 3513.70 Mo I 300 3518.35 Co I 6 3522.67 U
1

1

X J. 3513.79 TIX X 5 3518.37 Ce ITX X 26 3522 86 Dv TTX X

3513.86 Ce 10 3518.40 Th I 6 3522.92 Tb II

40 3513.82 Fe I 32 3518.72 Os 110 3523.02 Hf I

10 Os I XD 3518.75 Hf II XX 3523.12 Sm II
30 3513.86 Tb II 5 3518.89 Th II 6 3523.20 Tb II
24 3513.93 Ni I 17 3518.96 Tb I 3.0 3523 35 U
6 3514.07 La I 14 3519.08 Ce II 240 ?>523A^ Co I

8 3514.12 Tm I 2000 3519.24 Tl I 5 3523.53 Th II
65 2 CT /I /I q Ru I 3519.54 Rh I 1 nxu 3523.57 U
14 3514.52 Th II 320 3519.60 Zr I 50 3523.64 Os I

65 3514.61 u I 34 3519.64 Ru I 140 3523 66 Tb II
8 3514.86 Tm I 10 3519.76 Dy II 400 3523.98 Dy II

48 3514.91 Er II 60 3519.76 Tb II 8 3524.07 Ce II
5 ^jX H. 7D Th II An 3519.77 Ni I 1 nnX u u 3524.20 Gd II

30 3515.04 Tb II 46 c 3519.94 Ho II 13 3524.23 Mo I

600 3515.05 Ni I 16 3519.96 U 750 3524.54 Ni I

5 3515.24 U 12 3520.00 Os 8 3524.54 Re I

24 3515.42 Nb II 20 3520.02 V II 15 3524.61 Dy II
12 3515.44 Tb II 24 3520.06 Nb I 24 3524.65 Mo I

460 c 3515.59 Ho II 20 3520.08 Co I 15 3524.72 V II
22 3515.95 Ir I 24 c 3520.16 Ho II 8 3524.92 Dy II

22 3516.14 Tb II 5 3520.25 Ti II 60 3524.92 Er II
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Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character m A Spectrum Character in A Spectrum Character in A Spectrum

30 3524.98 Mo I 15 3530.02 Ce II 24 3534.85 Tm II
8 3525.03 Tm I 24 3530.06 Os I 400 3534.96 Dy II

40 3525.14 Tb II 14 3530.22 Zr I 34 3535.16 Zr
10

'5 C O C "} A TT3525.14 U 8 3530.52 Th 240 3535.30 Nb
11 3525.15 Gd I 26 3530.60 Sm II 10 3535.37 Ru J

10 3525.23 Nb I 30 3530.77 V II 26 3535.41 Ti II
6 3525.28 Tm I 11 3530.85 Zr II 160 3535.52 Tm II
7 3525.51 Sm II 11 3530.87 H£ 110 3535.54 Hf II

46 3525.61 Td II 8 3530.95 Ce T TII 20 3535.55 w
10 3525.65 U 16 3531.11 U II 8 3535.57 Ce II

3.0 3525.73 U 8 3531.15 Eu II 22 3535.65 Sm II
24 3525.75 Dy II 11 3531.23 Hf 240 3535.73 Sc II
17 3525.79 Tb II 10 3531.27 Er 13 3535.83 Ru
70 3525.81 Zr II 13 3531.39 Ru 3.0 3535.84 U
18 3526.04 Fe 10 3531.44 Th I 500 3536.03 Dy II

13 3526.04 Os J 20 3531.58 Ta I 46 3536.21 Tm II

13 3526.17 Fe I 8 3531.59 Ce II 10 3536.30 Ta
10 3526.60 U 10 3531.64 U 46 3536.32 Tb II
12 3526.61 Dy T T

II 2000 3531.70 Dy T T
II 26 3536.56 Dy II

5 3526.64 Th 22 3531.70 Tb II 20 3536.56 Fe

19 3526.68 Ce 5 h 3531.71 Nd II 80 3536.58 Tm II

9 3526.73 Tb II 55 3531.85 Mn 85 3536.62 Hf
26 3526.81 Er 3532.00 Mn 9 3536.62 Tb

400 3526.85 CO 10 3531.92 Th T TII 10 3536.70 Ce T TII

20 3526.85 W I 170 3532.12 Mn 7 3536.77 Sm II

17 3526.92 Dy II 5 3532.21 Ta I 18 3536.94 Zr II

7 3527.06 Ta I 5 3532.23 Eu II 3.0 3537.06 U
12 3527.53 Nd II 18 3532.57 Sm II 24 3537.11 Tb II

11 3527.85 Ce T TII 8 3532.61 Ce T TII 6 3537.13 Ce
10 3527.98 Ni 17 3532.70 Tb II 15 3537.15 Gd II

750 3528.02 Rh J 17 3532.76 Ho I 14 3537.15 Th II

6 3528.05 Ce II 24 3532.80 Os I 80 3537.28 Mo I

44 3528.54 Gd II 24 3532.81 Ru 10 3537.28 U
130 3528.60 Os 8 3532.88 Ce T TII 3.0 3537.31 Pr
10 3528.61 Ta \ 8 3533.20 Fe 10 3537.44 Ce II

4 3528.64 Ce 70 3533.22 Zr J 6 3537.44 U
20 3528.68 Ru I 120 3533.36 Co J 20 3537.45 W I

10 3528.69 U 13 3533.41 Os I 32 3537.46 Re I

10 3528.82 Th II 26 3533.57 U II 150 3537.48 Nb
5 3528.93 Dy II 10 3533.59 Nd II 26 3537.69 Dy II

19 3528.95 Th II 12 3533.66 Nb J 12 3537.69 Tb
18 3529.02 Dy II 75 3533.68 V I 40 3537.91 Tm J

170 3529.03 Co 15 3533.86 Tb II 60 3537.94 Tb II

4 3529.04 Ce II 55 3534.05 Ce II 40 3537.95 Ru
6 3529.21 Re 6 3534.12 Nb 7 3538.08 Eu II

500 3529.43 Tl 10 3534.24 Gd II 75 d 3538.14 Rh
30 3529.74 V 13 3534.33 U 3538.26 Rh
12 3529.76 Tb II 14 3534.44 Ce II 5 3538.23 U
3.0 3529.77 U 13 3534.46 Dy II 400 3538.50 Dy II

460 3529.81 Co I 12 3534.82 Re 6 3538.79 Ce II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrvun Character in A Spectrum

24 3538.89 Ho II 24 3542.99 Er 8 3547.89 Dy
15 3538.90 Tb 10 3543.16 U II 170 3548.03 Mn I

y Zr II J U Tb II n "it;/! Q AQ
J?_)HO, U7 Pr

70 3539.09 Ce II 17 3543.26 Co I 12 3548.13 Nb I

24 3539.32 1 n T T
i. i. 8 3543.28 T T

X X 30 3548.18 IN 1
T
X

16 3539.33 Re I 17 3543.35 Nd II 30 3548.19 Dy II
14 c 3539.35 Ho 15 3543.50 V I 60 3548.20 Mn I

JO Dy II H
•2 C /I "2 CO Ce II 2 C /I Q 9-2 Er

80 3539.37 Ru I 5 3543.73 U 6 3548.44 Co I

60 d 3539.57 Ci I 9 3543.85 £i U.
T T
X X 13 3548.48 TmX LU T TX X

48 3539.59 Th II 85 3543.86 Tb II 18 3548.53 Ho
10 3539.62 Dy II 100 3543.95 Rh I 6 3548.62 U II

t; Q AC Nb I Anou Nb I Lj "ICiAQ 79 Dy II
10 3539.65 U 13 3544.02 Th I 20 3548.81 Hf I

15 3539.81 1 U 6 3544.21 TTU 12 3548.82 Th

6 h 3539.92 Pr II 36 3544.23 Dy II 6 3548.84 Ce II
6 3539.94 Re I 36 3544.36 Dy II 500 3549.01 Y II

ion -2 c /I n "5/1 Tb II 1 ni u Tb II 1 ALb Ta I

22 3540.46 U II 30 3544.65 Nb I 13 3549.20 U I

14 3540.67 ^y T T1 X 6 3544.99 TTU 6 3549.21 ThX u

70 3540.76 Ho II 5 3545.00 Th I 12 3549.26 Dy II

7 3540.82 Ta I 18 d 3545.18 Th II 6 3549.26 Nb I

Nb II Th II Ann •2 C >1 Q -2 A Gd II
24 3541.09 Fe I 75 3545.20 V II 16 3549.36 Tb II
22 3541.41 Wnnu TX 80 3545.23 wvv TX 20 3549.51 £-1 1 T TX X

11 3541.60 Nd II 6 3545.40 Tb II 3.0 3549.53 Pr
10 3541.62 Th II 10 3545.44 U 150 3549.54 Rh I

Ru I 1 7 "mAc. An Ce II 9n JDH7,DD Er
4 3541.66 Ce II 10 3545.67 U 12 3549.60 Th I

12 3541.75 Th 7 3545.71 Vh T TX X 5 3549.71 Ha LI
T TX X

13 3541.88 Ta II 15 3545.78 Ce II 34 3549.74 Zr I

3.0 3541.89 U 440 3545.80 Gd II 14 3549.82 Yb II
Nb I /ID Er Rn ^DH7.oD Er

7 3541.91 Os I 5 3545.96 Th I 24 3549.89 Re I

24 3541.91 T
J. 6 3546.01 V T TX X 8 3550.16 TmX III

T TX X

22 3542.08 Fe I 180 3546.05 Ho II 6 3550.17 u
5 3542.08 Tm I 8 3546.05 Tb II 400 3550.22 Dy II

Id 2 c /i 9 in Eu II 1 n U i.j
c:c;n 97 Ru I

40 3542.17 Mo I 26 3546.19 Ce II 5 3550.29 Th II
150 3542.32 T T

I 1 30 3546.52 Th 36 3550.45 Mh T
X

4 3542.39 Pr 10 3546.68 u II 100 3550.46 Zr I

7 3542.46 Sm II 130 3546.84 Dy II 34 3550.60 Co I
•2 c /1 0 c n Th I 1 A±H •2 c /i 7 nn Ce II Q r>7 C

-2 c c n An Ho
6 3542.56 Nb I 16 3547.03 Ti I 15 3550.64 Cr I

13 3542.57 U I 16 3547.19 U II 6 3550.82 La II

100 3542.62 Zr II 10 3547.34 Th I 48 3550.82 U II
24 3542.71 Os I 26 3547.51 Er 8 3550.83 Tm II
55 3542.77 Gd II 10 3547.53 Dy II 32 d 3551.03 Tb
8 3542.87 Dy II 280 3547.68 Zr I 6 3551.04 U

11 3542.98 Nb I 200 3547.80 Ml I 17 3551.12 Dy II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spe ctrum Character in A Spectrum Character in A Spectrum

16 3551.29 Re T 3555.10 Th T T
11 16 3558.94 Re I

10 3551.40 Th T
1 5 3555.20 Pr 24 3558.96 Zr I

6 d 3551.41 Pr T
1 17 3555.29 Tb 32 3558.99 Ir T

I

8 3551.43 Ce 28 3555.32 U I 5 3559.00 Yb I

5 3551.53 Ni I 8 3555.43 Mo I 8 3559.03 Ho

200 --3551.59 Dy T T
11 5 3555.71 Th I 42 3559.10 Sm II

11 3551.66 Ce T T
1 1 12 3555.77 Nd T T

1

1

6 3559.12 Nb I

3551.78 Ce T T
1 1 20 3555.82 Tm I 6 3559.14 Tb

8 ^DD L,00 J. Ill I 12 3555.96 Dy II 40 3559.27 Dy II
14 "^^Rl 7QJDD±,

1

7 10 3555.97 Os I 30 3559.39 Tb I

17 ^nic-] on Y T
I 10 3'S^6 04 Fr 38 3559.45 Th T T

II
280 3551.95 Zr T T

11 6 ^ ^ ^ U » yJ ^ ThX u 24 3559.76 Tb T T
II

34 3551.96 Tb T T
11 12 Th 100 3559.79 Os I

3.0 ^ _J -J i . / u Pr 7 3556 25 V I 100 3559.89 Er II
5 3'i52 07 II 16 3556.37 Er 19 3559.95 Th II

13 3552.17 u 8 3556.58 Tm T
1 26 3560.13 Dy T T11

10 3552.30 Sm T T
1 1 340 3556.60 Zr T T

11 46 3560.15 Ho T T
1

1

19 3552.52 Eu T T
1 1 10 3556.63 Ru T

1 7 3560.27 Sm T T
11

6 3552.67 U 14 3556.74 Sm II 6 3560 31 TT
\j

70 3552.69 Y I 120 c 3556.78 Ho II 28 -J u u, > ^ YhX u II

60 3552.70 Hf T T
1 1 10 3556.80 Er 6 3560.44 u T T

11
22 3552.73 Ce T T

1 1 75 3556.80 V T T11 7 3560.60 V T T
1 1

3.0 3552.92 U 6 3556.89 Ce 24 3560.71 Yb T T
1 1

6 3552.99 Co I 140 3557.05 Gd II 24 3560.75 Nd II
1300 3553.08 Pd I 20 3557.07 Er 110 3560.80 Ce II

14 3553.11 Th T T
1 1 16 3557.17 Ir T

1 130 3560.86 Os T
1

30 3553.18 Er T T
1 1 9 3557.26 La T T

1 1 70 3560.89 Co T
1

8 3553.19 Dy T T
1 1 8 3557.34 Tm T

1 32 3560.92 Tm T
1

15 3553.27 V I 14 3557.38 Sm II 13 3561.41 U
5 3553.38 Th II 12 3557.47 Th II 4 3561.54 Ce II

7 3553.42 Ta T
1 10 3557.62 Dy 1

1

14 3561.59 Sm T T11

6 3553.44 U 3.0 3557.70 Pr 4 3561.61 Nd T T11
16 3553.65 Re 1 40 3557.80 Tm T T11 150 3561.66 Hf T T

1 1

9 3553.72 Gd II 16 3557.84 U I 340 3561.74 Tb II
6 3553.74 Fe I 7 3557.98 Ta I 6 3561.75 Ni I

13 3553.85 Ru I 150 3558.02 Er 5 3561.78 Th T
1

4 3553.99 Nd 8 3558.09 Tb 48 3561.80 U
17 3554.00 Hf I 65 3558.10 Mb I 8 3562.09 Ce T T

11
20 3554.07 Zr II 9 c 3558.15 Ho 5 3562.22 Pr
20 3554.15 Sm II 55 3558.19 Gd II 13 3562.34 Os I

12 3554.20 Mo 1 40 h 3558.21 Dy 11 5 3562.55 Pr
10 3554.21 W 1 44 3558.47 Gd T T

11 50 3562.90 Tb T T
11

20 3554.29 Er 10 3558.52 Cr T
1 200 3563.14 Dy T T

11

280 3554.43 Lu II 65 3558.52 Fe I 50 3563.14 Mo I

30 3554.52 Nb T
1 600 3558.55 Sc T T

1 1 8 3563.37 Th T
Jl

10 3554.63 Ce 3.5 3558.71 Ce II 18 c 3563.45 Ho
120 3554.66 Nb I 50 3558.72 Er 20 3563.49 Er
28 3554.93 Fe I 22 3558.76 Y I 75 3563.50 Nb I

38 3554.99 Ce II 48 d 3558.77 Tb 75 3563.62 Nb I

14 d 3555.02 Th I 6 3558.78 Co I 16 3563.66 U I
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Table 2. All Observed Lines in Order of Wavelength

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

50
8

10
40
7

20
20
5

20
17

13
10
9

5

8

7
6

55
6

30

17
160
10
8

60

46
38

170
16
15

460
120
95
24
18

5

11
13
12
12

85
30
40
11
5

550
280

6

20
11

3563.69
3563.76
3563.82
3563.88
3563.94

3564.05
3564.13
3564.18
3564.24
3564.31

3564.56
3564.59
3564.64
3564.72
3564.73

3564.79
3564.88
3564.95
3565.05
3565.15

3565.91
3566.05
3566.10
3566.16
3566.18

3566.37
3566.47
3566.60
3566.72
3566.84

3567.06
3567.12
3567.16
3567.26
3567.32

3567.35
3567.36
3567.36
3567.65
3567.69

3567.70
3567.84
3568.00
3568.04
3568.13

Dy
Mo
Ce
Tm
Yb

Gd
Rh
U
Dy
Hf

Ru
U
Gd
Th
Re

Ta
U
Co
U
Er

3565.34
3565.38
3565.39
3565.65 Dy
3565.74 Tb

Tb
Fe
Th

Tm
Mo
Zr
Cr
V

Ni
Tm
U
Ta
Sm

Th
Gd
Ru
Th
Ho

Tb
Hf
Tm
Gd
Th

Sc
Lu
Ir
W
Ce

II
I

II
I

II

II
I

II
I

II
II
I

I

I

II

II
I

I

I

I,

I

II
I

I

II

II
II
I

I

II
I

I

II
II

II
I

I

I

II

II

14
16

350
6

440

3.0
12
18
6

20

34
7

170
120
22

20
8

550
22
340

6

10
5

18
32

110

12
10
20

400
100
24
9

32

3.0
12
70
16
30

3.0
30
90
3.0
4

7

500
6

9

24

3568.14
3568.23
3568.27
3568.51
3568.51

3568.67
3568.72
3568.79
3568.82
3568.87

3568.88
3568.94
3568.98
3569.04
3569.06

Zr
Re
Sm
Nb
Tb

Pr
Nb
Ho
U
Nd

Zr
V
Tb
Hf
U

3569.25 Er
3569.32 Ce
3569.38 Co
3569.47 Nb
3569.49 Ml

3569.56
3569.57
3569.62
3569.67
3569.78

3569.80
3570.04
3569.80
3569.82
3569.91

Pr
Gd
Th
Dy
Os

Mn
Mn
Tm
Th
Er

3570.10 Fe
3570.18 Rh
3570.26 Re
3570.41 Gd
3570.44 Ho

3570.56 Pr
3570.56 Yb
3570.59 Ru
3570.60 Er
3570.65 Mo

3570.65 U
3570.66 W
3570.74 Er
3570.93 U
3570.98 Ce

3571.04
3571.16
3571.18
3571.34
3571.43

V
Pd
U
Dy
Y

II
I

II
II
II

II

I

I

II
II

II
I

I

I

II
II
II
I

I

I

I

I

I

I

I

II

II
I

II
II

I

I

I

I

5

8

12
8

6

20
90
70
34
24

11
340
10
7

1200

110
34
14
46
20

12
16
8

120
10

70
14
40
10
26

13
8

130
4

5

28
7

20
34
13

42

100
70
6

6

20
4
8

38

c

c

3571.56
3571.57
3571.65
3571.68
3571.69

3571.85
3571.87
3571.93
3572.07
3572.39

3572.43
3572.47
3572.48
3572.50
3572.53

3572.74
3573.08
3573.22
3573.24
3573.44

3573.52
3573.64
3573.70
3573.72
3573.74

U
Th
V
Dy
U

Ta
Ni
Gd
Tb
Th

Ce
Zr
W
Yb
Sc

Pb
Zr
Th
Ho
Ta

V
Cr
Ce
Ir
Ti

3573.83 Dy
3573.85 Er
3573.88 Mo
3574.04 Cr
3574.06 Tm

3574.08
3574.11
3574.18
3574.20
3574.24

3574.43
3574.54
3574.58
3574.74
3574.76

3574.80
3574.94
3574.96
3574.80
3574.96

3575.13
3575.23
3575.29
3575.29
3575.32

Os
U
Dy
Ho
Ti

La
Yb
Ru
Gd
U

Cr
Cr
Co
Ho
Pr

Nb
W
Ce
Tm
Th

II
I

II
II

I

I

II
II
II

II
II
II
II

I

II
II
II
II

I

I

II

I

II

II

I

I

II

I

II

I

I

II
I

II
I

I

I

I

II
II

I

I

II
I

II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Eleme nt
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

160 3575.36 Co I 7 3579.67 Sm 11 3584.51 Ta I

3.0 3575.54 Pr 7 O C "7n "7 ~7

3579.77 Ru I 420 3584.52 Y II
170 3575.79 Zr I 17 3579.90 Hf I 13 3584.66 Fe I

i bU 3575.85 JND
T
1 D n 3579.95 Pr 130 3584.88 U I

17 Tb 40 3580.03 Dy II 550 3584.96 Gd II

10 '3575.98 W I 80 c 3580.15 Re II 60 3584.97 Nb I

10 3576.01 Dy II 10 3580.23 Th 75 3585.03 Tb
34 3576.05 Y I 8 3580.25 U I 9 3585.06 Th II

3576.16 JNu bUU 3580.27 Nb T
I

o r\f\300 3585.08 Dy II
10 u 100 3580.49 Er II 65 3585.16 Co I

19 3576.23 Ce II 14 3580.54 Mb I 16 3585.30 Cr II
400 3576.25 Dy II 8 3580.56 Ce II 36 3585.32 Fe I

900 3576.35 Sc II 15 3580.62 Gd II 50 3585.47 Yb II
In 351b.bb Til1 n T T

J. X 3580.75 no T T
1 I 3585.71 Fe I

8 3576 60 Dy II 700 3580.94 Sc II 19 d 3585.76 Th II

17 Tb 32 3580.94 Sm II 3585.89 Th II
10 3576.77 Gd II 65

o c o n n "7

35oU.97 Re I 130 3585.77 Dy II
24 3576.83 Tb 600 3581.20 Fe I 14 3585.83 Sm

0 nn^ uu 3576.85 T T
1 1 /I u 3581.83 TT^rlO

T T
1 1

1 nlU 3585.84 TTu
150 3576 89 Dy II 15 3581.84 U 26 3586.07 Tm I

24 3577.08 Tb 170 3581.89 Mo I 50 3586.11 Dy II
6 3577.08 U 100 3581.91 Gd II 13 3586.11 Fe I

95 3577.46 Ce II 17 3582.01 Dy II 20 3586.29 Ta I
Q7 a 3577.47 T

1 T /I 3582.01 Tn 140 3586.29 Zr I

28 Zr I 12 3582.02 U 7 3586.51 Os I

24 3577.72 Nb I 6 h 3582.25 Pr 110 3586.54 Mn I

22 3577.79 Sm II 10 3582.36 Nb I 9 3586.58 Gd II
7 V I 8 3582.62 U 36 3586.64 Er

jvin
T
1 11 3582.63 Nd oO 3586.75 Ce T TII

15 U I 7 3582.67 Sm II 5 3586.82 Nd

75 Dy II 9 c 3582.80 Ho 8 3586.86 Mo I

3 3578.08 Co I 7 3582.81 V I 40 3586.99 Fe I

24 3578.23 Zr II 6 3582.88 Nd 5 3587.13 Ti II
3578.31 Uir o noU 3583.02 Re I 420 3587.19 Co 1

10 D / O. U II 10 d 3583.04 Th II 15 3587.19 Gd II

40 3578.36 Gd II 3583.11 Th I 40 3587.20 Ru I

2400 3578.69 Cr I 400 3583.10 Rh I 4 3587.22 Ce II
12 3578.70 Tb 12 3583.28 Hf I 13 3587.32 Os I

3578.72 TTU 3583.39 S m T T
11 ^ nbU 3587.44 1 D

T T
1 1

3 d ^ -J / O. 7 U Co I 8 3583.43 Tm I 11 3587.46 Sm II

3579.03 Co I 10 3583.53 Rh I 28 3587.51 Nd II
3.0 h 3579.09 Pr 10 3583.65 Gd I 18 3587.64 Ce II

14 3579.12 Dy II 8 3583.66 Ce II 38 3587.75 Y I

90 3579.12 Ho I 8 3584.18 Th I 12 3587.76 Tb
36 3579.12 Re I 14 3584.21 Ta I 20 3587.77 Er II

120 3579.20 Tb II 24 3584.26 Pr II 5 d 3587.78 U I

24 3579.35 Th II 14 3584.26 Sm II 3587.84 U
8 3579.42 Dy II 20 h 3584.33 Cr I 5 d 3587.87 Pr

19 3579.44 Er 10 3584.34 Ce II 12 3587.93 Ni I

10 3579.55 Gd II 36 3584.43 Dy II 70 3587.98 Zr II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intens ity Wave- Element
and length and and length and and length and

Character in A Spe ctrum Character in A Spectrum Character in A Spectrum

8 3588.13 Ce T T
II 50 3591.81 Dy T T

1

1

40 3595.83 Er I

8 3588.21 Gd I 13 3591.91 Gd II 7 3595 91 Nd
12 3588'.22 Th T T

1

1

8 3592.'02 Md I 20 3596.05 Ti II
7 3588.23 Nd 65 3592.02 V II 36 3596.06 Dy II

28 3588.32 Zr II 5 3592.09 Nd II 38 c 3596.11 Bi I

20 3588.35 Er 50 3592.12 Dy II 10 3596.12 Ce II
19 3588.43 Ce T T

II 70 c 3592 23 Ho II 650 3596 1 8 Ru I

3.0 3588.*60 Pr 7 3592.32 Os I 9 3596.19 Pr II
13 3588.95 Mo I 10 3592.42 W II 400 3596.19 Rh I

7 3589.11 Fe I 75 3592.53 V I 20 3596.34 Lu I

90 3589.11 Nb I 18 3592.59 Nd II 85 3596.38 Tb II
8 3589 15 Th II 350 3592 60 Sm II 1 6 3596 39 Re I

650 3589.22 Ru I 110 3592.71 Gd II 9 3596.49 Dy II
8 3589.27 Eu I 19 3592.78 Th I 4 Ce II

60 3589.36 Nb I 360 3592.92 Y I 6 d 3596.76 U

14 3589.36 Th II 5 3592.97 U I 3596.88 U
A 3589 47 Pr 700 3593 02 Ru I w 3596 84 Gd I

7 3589.50 Sm 3.0 h 3593.04 Pr 500 3597.15 Rh I

12 3589.53 Tb 19 c 3593.07 Ho II 6 3597.26 Nb I

360 3589.64 Sc II 24 cw 3593.10 Tb 20 3597.29 Dy I

10 3589.66 U I 7 h 3593.13 Zr I 24 3597.42 Hf II
13 3589 69 Y I 9 3593 15 Dy II 3597 51 Hf I

12 3589.75 Th I 10 3593.20 U I 120 3597.70 Ni I

75 3589.76 V II 36 3593.33 V II 10 3597.95 Dy II
28 cw 3589.77 Ho 20 3593.44 Gd II 20 3598.02 Nd II

10 3589.79 U T T
1

1

2100 3593.49 Cr I 46 3598.06 Tb II
32 3590.05 T T

II 19 3593 52 U 65\j -J 3598 11 Os I

12 3590*.32 u II 5 3593.68 U 19 3598.12 Th I

55 3590.47 Gd II 7 3593.73 Sm II 14 3598.20 Ce II
360 3590.48 Sc II 12 Tb 10 3598.27 Dy II

13 3590.50 U II 10 3593.88 Th II 6 3598.35 Nb I

30 3590 60 Ce II 60 3593 97 Nb I 16 3598 62 Tm I

26 3590.67 Dy 1

1

32 3594.39 I r I 16 Ti I

60 3590.73 Er I 20 3594.57 Dy 120 CW 3598.11 Ho II

12 3590.73 Tm I 6 3594.61 Ce II 8 3598.77 Re I

25 3590.74 Mo I 8 3594.64 Fe I 26 3598.88 Mo I

10 3590 83 W I 8 3594 65 Tb 10J. \J 3599 06 Dy 1

1

7 3590.88 Re I 120 3594.87 Co I 3.5 3599.13 Cu I

8 3591.06 Th II 12 3594.95 u 8 3599.16 Tm II

17 3591.23 Ho II 12 3594.98 Tb II 18 3599.28 Nb I

5 3591.31 Eu II 160 3595.05 Dy II 9 3599.48 Dy II
3591 "^9 Tb 44 3 595 1 7 Mn I 38 3C,gg 40 Ho I

100 3591.43 Dy II 8 3595.16 Re I 60 3599.51 Er II
9 3591.44 Gd II 14 3595.30 Dy II 18 3599.63 Nb I

10 3591.46 mlTh I 5 3595.33 Th T T
II 130 3599.76 Ru T

I

6 3591.56 U 7 3595.41 Nd 100 3599.84 Er II
12 3591.66 Tb II 13 3595.55 Mo I 6 3599.84 U
11 3591.72 Zr I 5 3595.61 Th I 60 3599.87 Hf I

7 3591.74 Sm II 20 3595.64 Ta I 14 3599.90 Zr II

16 3591.74 U I 8 3595.71 Mo I 8 3599.97 Ce II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intens ity Wave - Element
and length and and length and and length and

Character in A Spe ctrum Character in A Spectrum Char acter in A Spectrum

20 3600.04 Tb 8 3604.68 Th I 200 3608.77 Tm II
4 3600.12 Nd 20 3604.72 Er II 200 3608.86 Fe I

12 3600.28 Mo I 110 3604.87 Gd I 6 3608.96 U
6 3600.29 TTU 50 3604.89 T T

1 I 7 3609.15 Os
16 3600.34 Dy II 34 3604.90 Tb II 14 3609.22 Th II

50 3600.39 Dy II 11 3605.05 Pr II 10 3609.25 Dy II
170 3600.44 Tb II 5 3605.20 Th I 70 3609.44 Th II
15 3600.54 Ce II 28 3605.26 Gd II 5 3609.48 Cr I

1300 3600.73 tr
I

T T
1 I 19 3605.28 TTU 280 3609.49 S m T T

1 I

9 3600.75 Pr 1600 3605.33 Cr I 24 3609.54 Tm II

18 3600.91 Nd II 50 3605.36 Co I 2200 3609.55 Pd I

60 c 3 600.95 Ho II 24 3605.46 Fe I 10 3609.68 U
55 3600.96 Gd II 5 3605.48 U II 50 3609.69 Ce II
28 3601.04 Tn T T

1 1 6 3605.59 XTV T
I 22 3609.77 I r I

9 3601.06 La II 13 3605.64 Ru I 19 3609.79 Nd II

3.0 3601.19 U 8 3605.65 Th II 17 d 3610.04 Th II
550 3601.19 Zr I 26 3605.66 Gd II 3610.13 Th II
44 3601.67 Cr 16 3605.69 Er I 5 3610.05 Cr I

28 3601.69 is m T T
1 1 14 3605.77 nO T

1 20 3610.16 F e
T
1

12 3601.75 Tb II 26 3605.86 Rh I 50 3610.16 Ti I

20 3601.83 Os I 6 3605.96 Pr 5 3610.24 Yb II
800 3601.92 Y II 30 3606.04 Tb II 6 3610.25 La II
10 3602.00 Gd II 30 3606.07 W I 55 3610.30 Mn I

3.5 3602.03 Lu 160 3606.13 Dy T T
1 1 12 3610.40 1 h

T T
1 1

100 3602.08 Co 30 3606.16 Tb II 120 3610.46 Ni I

7 3602.48 Ta I 4 3606.30 Nd 16 3610.49 Re I

6 3602.48 U I 15 3606.32 U II 6 3610.49 U
60 3602.56 Nb I 9 3606.35 Dy II 360 3610.51 Cd I

5 3602.57 ur 13 3606.48 I D T T
1 1 6 3610.69 TTU

14 c 3602.65 Ho II 32 3606.68 Fe I 85 3610.76 Gd II

32 3602.82 Dy II 15 3606.69 V I 14 3610.79 Th II
34 3602.94 Mo I 12 3606.90 Dy II 11 3610.91 Ce II

13 3603.15 Dy II 10 3607.07 W I 22 3610.91 Gd II
16 3603.20 XT' 11 T T

1 1 13 3607.12 Gd T T
1 I 1000 3611.05 "V

I
T T
1 1

16 3603.21 Fe 20 3607.21 Er I 10 3611.15 Dy I

24 3603.21 Th II 12 3607.35 Tm II 3.0 3611.24 U
6 3603.36 Ce II 26 3607.38 Zr II 7 3611.30 Yb II

5 3603.36 Th II 100 3607.41 Ta I 34 3611.33 Tb II

6 3603.36 TTu 40 3607.45 Er T
I 11 3611.34 ce T T

I I

11 3603.74 Cr { 65 3607.54 Mn I 3.0 3611.40 U I

3603.78 Cr II 36 3607.63 Ce II 28 3611.41 Tb II

5 3603.74 U J 7 3607.72 Nd 8 3611.57 Eu II

5 3604 05 Th II 3.0 h 3607.82 Pr 6 3611.61 Tm II

8 3604.07 Mo 6 3608.25 Tb II 4 h 3611.65 Ce II

6 3604.08 Nb 26 3608.37 Mo I 11 3611.70 Co I

14 3604.20 Ce II 12 3608.38 Th I 110 3611.89 Zr II

140 3604.28 Sm II 5 3608.40 Cr I 15 3611.94 Pr II

8 3604.36 Dy II 65 3608.49 Mn I 17 3612.00 Mo I

8 3604.39 Re 10 3608.73 Ru I 8 3612.32 Ce II

10 3604.48 Os II 85 3608.75 Gd II 9 3612.34 La II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrxim Character in A Spectrum

8 3612.39 Tm II 6 3615.54 u 200 3618.77 Fe I

9 3612.43 Sm II 5 3615.63 Ce II 11 3618.90 Nb I

1 4 361 2 43 Th I 11 3615.64 Cr I 12X L_ 3618 90 Tb II
13 3612.45 Mo 34 d 3615!66 Tb II 50 3618.92 Er II

260 3612.47 Rh 8 3615.74 Mb I 18 3618.96 Nd II

9 3612.61 Cr I 22 3615.82 Nd II 3.0 3619.10 Pr
8 3612.67 U II 12 3616.06 Dy II 3.0 3619.13 U II
3 0 3612 72 Pr 5 3616.15 Eu II 10 3619.20 Ru I

48 3612.74 Ni 11 3616.20 Ce II 44 3619.*28 Mn
5 3612.75 Nd 13 3616.33 u I 600 3619.39 Ni \

26 3612.77 Dy II 10 3616.35 Dy II 22 3619.41 Ho II
5 3612.87 Th I 26 3616.57 Os I 13 3619.43 Os I

70 3612 88 Cd I 300 3616 58 Er II 14 3619.47 Dy II
8 3612.88 Gd II 34 3616.58 Tb II 36 3619^51 Nb II
7 3613.03 Tm II 9 3616.68 Pr II 3 3619.71 Th II

20 3613.06 Dy II 7 3616.72 V I 6 3619.73 Nb II

17 3613.06 Tb II 13 3616.76 U II 40 3619.73 Tb II
g 3613 08 La I 9 361-6 84 Mo I 20 3619.82 Yb II

180 3613.10 Zr II 3.0 3616.89 U 6 3619*.92 Ce II
38 3613.31 Ho II 90 3616.89 Hf I 18 3619.96 Dv II

10 3613.36 Tb II 12 c 3616.93 Ho II 15 3619.97 Tm II
17 3613.37 M I 6 3616.95 Ru I 10 3620.04 Hf I

55 3613 39 Gd II 48 d 3617.02 Th II 13X ^ 3620 08 U I

14 3613.58 Sm II 3617!l2 Th II 14 3620.10 Sm II

13 3613.64 Mo 32 3617.08 Re I 50 3620.18 Dv II

24 3613.68 Tb II 44 3617.16 Gd II 6 3620.28 Ru I

38 3613.70 Ce II 19 3617.21 Ir I 14 3620.37 Th II
22 3613 70 Zr I 12 3617 24 Dy II 2 5 3620 43 Co I

10 3613.78 Th II 8 3617.25 Re I 40 3620.46 Gd II
10 3613.79 W II 10 3617.43 Sc 17 3620.46 Rh

2500 3613.84 Sc II 3.0 3617.49 U 9 3620.56 Dy II
10 3614.01 Th II 240 3617.52 W I 20 3620.58 Sm II
26 3614 08 Dy II 3 0 3617 62 U 550 3620.94 Y I

28 d 3614.21 Gd II 10 3617.65 Dy II 24 362l!03 Nb
3614.42 Gd 12 3617.68 Hf I 6 3621.09 Pr II

5 3614.21 Th I 11 3617.71 Nb I 19 3621.12 Th II

5 3614.35 Th I 9 3617.74 Dy II 4 3621.15 Ce II

7 3614 45 Cd I 13X ^ 3617.79 Fe I 140 3621.23 Sm II

34 3614.63 Tb II 50 3617!82 Er II 24 3621.46 Fe
\9 3614.70 Dv 40 3617.88 Tb II 16 3621.46 Re

180 3614.77 Zr II 26 3618.08 Dy II 16 3622.00 Fe I

20 3614.78 Rh I 8 3618.08 Ho II 3.0 3622.04 U
9 3614 94 Dy 3 0 3618 08 Pr 14 3622.11 Tb II

12 3615.04 Hf 17 3618.18 Tb II 40 3622!l5 Ce II

34 3615.13 Th II 8 3618.36 Th I 10 3622.33 Th

8 3615.15 Mo 46 Ho I 20 3622.34 W
6 3615.16 Pr II 6 3618.44 Nb I 8 h 3622.38 Pr II

11 3615.24 Sm II 40 3618.45 Dy II 6 3622.44 Ce II
>i
*t Co O ^ D± O. Hv U It J ol.c,dv Sm II

18 3615.50 Nb 15 3618.58 Ce II 10 3622.54 Eu II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and ana length and and length and

Char acte r in A Spectrum Character m A Spectrimi Character in A Spectrum

1 coo ~i nDOLL, 1 U TTU bU jbLb,D\j ThX u T TX X
1 *2

13 '2 ^ '2 n o o3b3U.88 T TX X

3.0 h 3622.74 Pr 150 3626.59 Rhxvll 22 3630.91 Wn
8 3622.80 ThX 11 130 3626.62 TdX a. 20 3630.97 Pt> T T

X X

Gd II AQ n48 C 35^10.07 Ho II 1 o18 3631. U2 Nd II
lo poLi, Do U II "2 L36 1 LO L 1 AjbLb. 1 4 Ru 7 n

/ 0 3631.13 Sm II

o 36^3.17 £ t; y 1 "7
1 /

1LO L Q~JjbLb.o 1 ThX u T TX X
1 o18 3631.19 T T

X X

25 3623.23 Mn J 70 3627.01 O 111
T TX X 8 3631.39 O

20 3623.32 O Ul T TX X 16 3627.24 Ww 200 3631.46 Fo
Tm II Db ^b/l 1.LD Ho II 1 o12 3631.46 Tb II

36<c3.b7 Ho 4 'l.LOn O Q3o/: /.£7 Ru 1 "7

1 / 3631.71 Ru

6 3bLi.bH Rii J
"7 •2^07 A'\ibL /.41 48 c 3631.76 T TX X

34 3623.79 Mn J 8 3627.80 RhXvll
•r

14 3631.79 F r

80 d 3623.84 T T
X. J. 55 3627.81 Cc\\^ \j J 40 3631.95 W

ionlot) jioLi.ob Zr 1 A14 ibL 1 1 Sm II o8 3632.04 Fe I
1 n iOL^.^L Tb II / U "ILOQ Ci A3bi:8.U4 Er A A44 •2 ^ d O 07 Er II

o3 ICO'X QQjoLj.yy T.ii ITJ. X
1 oLl ILO D 1 1^b<:8.11 PtXr L. J 1 A14 '2 ^ "2 O 11ibjL.LL Pp T TX X

12 3624.00 T TX J. 30 d 3628.20 ThX u T TX X 10 3632.18 FnXIj tl
T TX X

5 3624.11 8 3628.25 T TX X 8 3632.62 ThX 11
T TX X

1/1
•2 OA T Q^D^4.1o Ce II QO jbLO.JO Mo A C\4U •2 i,"20 7QjbjL, /7 Dy II

1
'T.Lo A on Tm 3.U 1LO Q "XQ U lU •2 ilQO 7Qjb^<C. /7 Er II

3 / O /I O C^OLH.LD Dv IT 4 ILOQ LOjbLO.bL V-/ c J 1 nlU '2 ^ "2 O 0*2
303*:. 83 ThX 11 J

2.0 3624.33 To 13 3628.66 Mo J 7 3632.84 Pn J

170 3624.46 Mo T
65 3628.67 I rX X J 17 3632.84 PrX J

ii ^D^4.Db Nd II O AHZ4U 1L0 Q 71^b^8. / 1 Y II 1 oLl "2 / -2 0 QC^b3^.7b Ho II
JOLH, 1 J Ni •2 QJO jbLO.OJ La II 3.U ^b3<!:. 7b U

"ICO A onjb^4.oU ThX u T T
X. ±

LO ILOQ onjbL7,LV Rp J T 0Ll 'XU11. nnjbjj.Uu Nh
16 3624.82 T iX 1 T TX X 3.0 3629.31 Mn J 20 3633.03 T TX X

28 3624.89 nd T TX X 30 3629.39 Fr J 1000 3633.12 Y TTX X
1 Q 1 LO A on Th II 1 nn

1 UL)
2 Q A1 Dy II o uLb ib33.^:b Er

4 sibLH.yb Co 4U ILOQ A 1 Tb II 7(1/u "2 ^"2*2 OQ Tb II

b jbLD.Lt) P c ^o "XLOQ CI3627. bl T T
X X

Qo 1 L'i.1 OQ TTU
17 3625.17 5 3629.59 XNU 11 3633.31 Nh T TX X

34 3625.20 PiiXvU 22 3629.74 Mn 4 3633.40 Pp T TX X

7 3625.24 Ta I lU ILOQ Q A Nd II A4 ^2 ^ '2 "2 A~l Nd
17 3625.26 Gd II

"7

1
1 LOO QC3629.95 Os o oLL 1 L11 AQ3633,49 Zr II

ID 3625.28 Ej I
T TX X

O O28
o / o n rio3630.02 7.r T TX X

inn100
^2 ^ '2 '2 CL F rJli X T TX X

19 c 3625.46 Xivj T TX X 20 3630.08 P y£j 1
T TX X 18 3633.71 Nh

85 3625.54 ThX u T TX X 360 3630.25 T TX X 10 3633.71 Dv T TX X
o o 1 LO C LI Th II

n
7

•2 ^ "2 n o a363U.^5 Gd II
-7

/
'XLI.'X 7Q Ta

o 1 f OC "713625.71 Ir '2 n3U 2 ^ "2 r\ O Q3630.28 Tb II Q8 1L11 QO Ru

17 1 LOC "713625.71 T>Jhi> u 1 ^14 •2 ^ o n '2 n363U.3U FrHj 1
T TX X

Q8 1 L1A 1 Cib^4.1b Dv T TX X

14 3625.89 ThX 11
T TX X 5 3630.42 \^ c T TX X 50 3634.15 Zr

3625.93 ThX 11
T TX X 20 3630.47 T TX X 280 3634.29 S m 1 TX X

16 1 LOz^ m3625.91 Re 1 o18 •2 ^ '2 n LOjbjU.bL Nb o nL\J Nd II

5
o / o c no3625.98 TJ 1 niu 1L1f\ / A3630.64 Dv II 1 nlU "2 L1A "20 Dv'-'3 II

4^1
1 LO L 1 O3626.18 Mo 1 ^14 '2 ^ '2 n L~1 Sm II 1 oLL "ILIA A AJ b^4.44 Nb

7 3626.18 Nd 19 3630.73 U 3.0 3634.47 Pr
lo "XUOU OOl Ir 1 u ^A'^n 7c; Ca 1

1

"XL-XA C,A Yb II

17 d 3626.32 Gd II 1800 3630.75 Sc II 5 3634.56 U
3626.41 Gd II 36 3630.87 Hf II 17 3634.58 Th
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

50 3634.67 Er I 24 Yb II 12 3640.99 Mo I

14 c 3634.67 Ho II 11 Nd II 24 3641.25 Ho I

3dJh. /U Pd I 1 Qio 'XC-.'Xn D '2 Nb I
O A D d41.,^d Er II

8 3634.71 Co 10 3637.83 Sb I 16 3641.33 Ti II
34 3634.76 T T

1 1 80 3637.84 T 34 3641.39 T T
1 I

10 3634.87 Nd II 10 Ti I 30 3641.41 w II
300 3634.93 Ru I 4 3638.02 Ru I 9 3641.47 Cr I

3634.^3 Sm II 1L1Q onJODO.tLu Mo I 11 1 £^ Ai c

n

3641, bU Nd II
4 3635.11 Nd 48 3638.20 U I 20 d 3641.53 La I

3.5 3635.14 jyjD
T T
I X 12 3638.28 u e T T

i. 1 3641.66 T o T T
1 I

8 3635.20 Ti I 13 3638.30 Fe I 11 3641.62 Pr II
10 3635.24 Th II 48 c 3638.30 Ho II 70 3641.66 Tb II
3d Dy II A •2^ "2 D "2 0DODO, id Th -7

/
1 L Al 7Q^d41. /7 Co I

11 3635.28 Pr II 32 3638.41 Tm I 28 3641.83 Cr I

6 3635.30 TTu 70 3638.46 1 D T T
J. 1 6 3641.89 IT -v*

Hj r T T
1 1

12 3635.32 Nb I 3.0 3638.58 Pr 60 3642.06 Ta I

9 c 3635.35 Ho II 5 3638.64 Th I 9 3642.20 Mo I
/
D U II J -2 £, "2 Q UC.DODO.OD U Zl '2^/10 O CDO'\c,CD Th I

20 3635.42 Tb II 140 3638.69 Er I 9 c 3642.36 Ho II
14 3635.42 1 n T T

I 1 4 3638.70 iNu 9 3642.44 TTU

11 3635.43 Hf I 5 3638.72 Zr I 4 3642.46 Nd
130 3635.43 Md I 34 3638.77 Sm II 30 3642.68 Tb II
4UU 3d3d.4d Ti I

2^,"2 O ~7Q
DODO, 17 Nb I

c c nbbU •2^/10 ^ QD OHd.OO Ti I

12 3635.52 Ru 7 3638.79 Pt I 14 3642.76 Sm II
19 3635.94 1 n 17 3638.95 1 D T 1200 3642.79 O C T T

10 3636.06 Sm II 15 3639.02 V I 5 3642.83 Ce
22 3636.20 Ir I 22 3639.05 Gd II 7 3642.94 Tm I

lb Dy II O A '2 ^ '2 O "2 -2

3637.33 Nb I 3.5 1 L A^ QO^54^.77 Re I

55 3636.25 Lu 11 3639.44 Co I 7 3643.17 Pt I

20 3636.30 Pj r 24 3639.45 1 n T T
1 1 8 3643.18 O T

1

28 3636.45 Zr II 26 3639.51 Rh I 8 3643.26 Tb II
44 3636.59 Cr I 550 3639.58 Pb I 8 3643.32 Pr II

A4 JO^O.O / La I
onoU •2 ^ '2Q onD0D7,0\j Cr I

1 nlU •2 ^ /I "2 1 A3643.34 Nb I

4 3636.72 Co 30 3639.82 Tb II 8 3643.51 Th I

12 3636.96 JND 20 3639.86 T T 11 3643.63 Nd T T

14 3637.00 Nd II 3.0 3639.89 Tm II 80 3643.66 Tm II
14 3637.06 Re I 14 c 3640.17 Ho II 10 3643.72 Nb I

14 363 /.lb La II CO '2 ^ >I n TO Gd II QO 3643.76 Tb II
24 3637.16 Er II 100 3640.24 Dy II 7 3643.86 V I

14 3637.23 T T
I I 14 3640.24 JNa T T 36 3643.89 Dy T T

32 3b31.21 Dy II 44 3640.33 Os I 10 3644.13 Tb II
20 Ru I 11 3640.39 Cr I 24 3644.24 U I

I 363 /.bl U cc 3640.37 Fe I
A4 3644.29 Ce II

8 3637.52 Mo 17 3640.62 Mo I 5 3644.35 Th II
12 3637.54 Nb 18 3640.64 Nb I 90 3644.36 Hf II

8 3637.57 Th II 19 3640.64 Ru I 10 3644.41 Ca I

6 3637.59 Hf 4 3640.69 Ce II 3.0 3644.54 Pr
5 3637.65 Pr 18 3640.76 U 15 3644.71 V I

8 3637.75 Ce II 8 3640.80 Dy II 3.0 3644.85 U
6 3637.76 V 14 3640.95 u II 12 3644.94 Nb I
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Table 2. All Observed Lines in Order of "Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character m A Spectrum Character in A Spectr\im Character in A Spectrum

18 3645.03 U 20 3648.20 Nd II 11 3651.59 Nd
3645.23 Ce II Pr II g ^DDi.bO Re I

30 3645.29 Sm II 16 3648.40 Dy II 480 3651.80 Sc II
600 T T 10 3648.42 1 n T T

X X 22 3651.84 III

24 3645.38 Tb II 10 3648.48 Gd I 24 3651.86 Tb II

25
"

3645.39 Sm II 11 3648.53 Cr I 44 3651.97 Re I

lUUU 3645.41 Dy II q ^OHO.Dl Mo I U
120 3645.42 La II 90 3648.79 Dy II 12 3652.11 Ce
12 T T

i. ± 5 3648.81 TX 26 3652.17 X n T T
X X

12 3645.54 Pr II 12 3648.97 V I 6 3652.26 Ce II

85 3645.62 Gd II 28 3649.00 Cr I 24 3652.26 Tb II
AH 3645.63 Nd "^A^Q 1 nJ?OH7. ± U Hf I AD '^Ac;9 "^9 Ru I

30 3645.66 Pr II 22 3649.25 Th II 4 3652.38 Pr
14 TTX JL 10 3649.35 Pn TX 7 3652.45
6 3645.82 Fe 10 3649.41 Tb II 8 3652.54 Co I

12 3645.82 Tb II 10 d 3649.41 U 60 3652.54 Gd II
3645.86 Dy II JJOt 7._J0 U xu Th II

14 3645.90 Sm II 30 3649.44 Gd II 32 3652.57 Er II
80 T TX X 14 3649.46 NTH 44 3652.86 Ci 1

T T
X X

16 3646.11 Ru 16 3649.51 Fe I 20 3652.97 Tb II

6 3646.16 Cr I 11 3649.53 La I 38 3653.11 Ce II
ouu 3646.19 Gd II Sm II 9 A Nd II
15 3646.20 Ti 10 c 3649.60 Ho II 8 3653.21 U
30 T T

X X 4 3649.73 T T
X X 5 3653.39 1 cL

10 3646.46 Tb II 12 3649.73 Th I 600 3653.50 Ti I

10 3646.52 W II 50 3649.85 Nb I 50 3653.61 Tm II
lo 3646.60 Dy II g Ce II Q Re I

14 3646.65 Ce 280 3650.15 Hg I 60 3653.67 Ce II

15 ^ OHO. / U 1 LU 46 3650.18 T 0 T T
X X 2.5 3653.83 ToX d.

6 3646.79 Er II 8 3650.18 Pr II 17 3653.87 Tb II

14 3646.85 Dy I 28 3650.19 Sm II 22 3653.91 Cr I
1 n 3646.90 Sc Ru I In ^^A^A 1 AJODH, ID Nd
32 3646.97 Ce II 46 3650.39 Er II 10 3654.17 Dy II

46 JJOH / . UD 1 U T T
X X 240 3650.40 Th T TX X 30 3654.40 xvU

12 3647.23 Tm II 14 3650.42 Nd II 3.5 3654.45 Co I

7 3647.29 Sm II 10 3650.53 Hf I 24 3654.45 Ho II
7
1 3647.30 Th II

-2

J 7A[;n AQ Nd 99 ^A^iA AQ Os I

3647.38 Th II 12 3650.77 Th II 24 3654.59 Ti
6 30 3650.81 TX 380 3654.62 Gd TTX X

11 3647.65 Th II 16 3650.88 Ce 30 3654.83 Hg

6 3647.66 Co I 30 3650.93 Tb II 11 3654.86 Sm II

Tm II Gd II 1 9 Dy II

24 3647.75 Ce II 14 3651.00 Sm II 30 3654.87 Rh
60 3647.75 Tb II 10 3651.00 W I 85 3654.88 Tb II

210 Lu 6 3651.04 Pr 8 3654.89 U

160 3647.84 Fe 16 3651.19 Gd II 28 3654.97 Ce II

7 3647.93 Nd 48 3651.19 Nb II 7 3655.03 Nd II

24 3647.95 Ce II 17 3651.35 Mo I 5 3655.56 Zr II

7 3648.13 Yb 30 3651.47 Fe I 10 3655.60 Dy II

8 3648.17 Th II 38 3651.53 U 9 3655.73 Yb
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and and

Character in A Spectrum Characte r in A Spectriam Character in A Spectrum

40 3655.78 Sn I 32 3660.63 Ti I 12 3663.36 w I

160 3655.85 Ce II 80 3660.64 Ce II 80 3663.37 Ru I

12 3655.98 Nb I 20 3660.75 Tb II 26 3663.59 V I

300 3656.15 Gd II 10 3660.78 Er II 140 3663 65 Zr I

7 3656.20 ml-Tn II 5 3660.81 Ru I 8 3663.70 Ce T T
1

1

28 3656.22 Sm II 7 3660.88 Tm II 24 3663.70 Th II
28 3656.26 Cr I 9 3660.92 Mo I 18 3664.10 Ni I

3.0 3656.34 Er II 7 3660.97 Nd 10 3664.25 Sc II
12 3656.71 V I 14 3661.05 Hf II 9 3664 30 Mb I

5 3656.89 Ta I 32 3661.20
r7 ^Zr I 32 3664.44 Er T

I

32 3656.90 Os I 600 3661.35 Ru I 260 3664.60 Gd II
3.0 3656.97 Co I 180 3661.36 Sm II 8 3664.60 Hf I

12 3657.11 Nb I 12 3661.62 Pr II 60 3664.61 II
7 3657.27 Ta I 14 3661.62 Th II 350 3664 61 Y II
7 3657.32 u 10 3661.66 Gd T T

II 30 3664.62 T
I r I

50 3657.35 Mo I 6 3661 68 Nb I 5 3664 64 Pr
6 3657.42 Pr 8 3661.69 Ta I 100 3664.70 Nb I

7 3657.49 Ta I 30 3661.71 Ir I 5 3664.73 Ce II
10 3657.59 W II 12 3661.73 Ce II 60 3664 81 Mo I

700 3657.99 Rn I 14 3661.75 Dy II
-7

7 3665 05 Ce T TII

30 3658.06 Th II 22 3661.78 Mo I 8 3665.14 V I

55 3658.10 Ti I 24 3661.86 Rh I 32 3665.18 Nd II
20 3658.19 Gd I 10 3662.03 Er II 16 3665.20 Dy II
6 3658.21 Pr 10 3662.05 Nb I 22 3665.35 Hf II

24 3658.22 ml™Td T TII 20 3662.08 T ^La T TII 9 3665 60 ml—.Tb T TII

4 3658 26 Ce II 4 3662.13 Re I 42 3665 81 Tm II
22 c 3658.48 Ho I 12 3662.14 Zr II 6 3665.98 Cr I

10 3658.78 Ta I 15 3662.16 Co I 8 3666.02 Ce I

200 3658 88 Tb II 16 3662.24 Ti II 10 d 3666.10 U
10 3659.01 T Tu 140 3662.26 Gd T T

II 3666.21 T Tu

9 3659.04 Pr 28 3662.26 Nd II 110 3666.22 Rh I

55 3659.16 U I 14 3662.27 Sm II 12 3666.31 Os I

40 3659.23 Ce II 180 c 3662.29 Ho I 6 3666.53 Nb I

12 3659.45 Tb II 9 3662.33 U 26 3666.54 Sc II
40 3659.51 m i_Th 1

1

8 3662.34 m—Ta II 10 3666.64 Cr I

8 3659.52 Fe I 5 3662.46 Pr I 80 3666.65 Ho I

12 3659.56 Er I 18 3662.69 Sm II 32 3666.72 Mo I

10 3659.59 U 6 3662.84 Cr I 34 3666.85 Dy I

24 3659.61 Nb II 16 3662.86 Er I 15 3666.91 Rh I

14 3659.62 Sm T T
II 8 3662.88 Hg I 12 3666.94 Mo I

10 3659.76 Ti II 14 3662.90 Sm II 9 3666.98 Th I

7 3659.94 Nd II 9 3662.99 Ce II 5 3667.00 Nb I

32 3659.97 Ce II 48 3662.99 Ho I 14 3667.05 Ho II
5 3660 08 Pr 17 3662.99 Mo I 6 3667,13 U

16 3660 16 Ce II 5 3663.03 Nd 3 3667.14 Pr

70 3660 37 Nb I 44 3663.12 Tb II 8 3667 28 Ce II
18 c 3660.38 Pr II 16 3663.20 Th II 6 d 3667.66 Nb I

16 3660.40 Mn I 16 3663.21 Cr I 3667.76 Nb I

10 3660.44 Tb II 24 3663.28 Hg I 11 Pr II
6 3660.52 Re I 17 3663.30 Mo I 10 3667.72 W I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectr\im Character in A Spectrum

26 3667.74 V I 11 3670.52 Mn I 6 3674.14 Pr
AH JOO 1 ,oc. Ta I JC. JO 1 U.Oj Re I 9/1 JO IH.LD Ni I

28 Sm II 14 3670.53 U 16 c 3674.36 Ho II
160 xi.w 28 3670.68 rrtO lli

TTX ± 20 3674.45 ^y T T1 X

80 3667.98 Ce II 5 3670.69 Yb II 12 3674.58 w
6 '3667.98 U 180 3670.84 Sm II 5 3674.63 Eu II
7 J ODO, UU Mo I Ho '^A7n QQJO / U. o 7 Os I •^A7/l At;JO IH.OO Nd
4 3668.00 Tb II 9 3670.92 Nd 100 3674.72 Zr II
6 3668.03 Ct 200 3671.20 TTX X 12 3674.76

90 3668.09 Tm II 18 3671.20 V 50 c 3674.77 Ho II

10 3668.14 Th I 48 3671.27 Zr II 30 3674.78 Nb I

1 u Hf I 1 L.J 1 Nb I QO "xunA 0.1.JO 1 H.OJ Ta I

8 3668.32 Gd II 34 3671.51 Pb 2.5 3674.88 Pr
20 3668.45 Zr T T

JL X. 7 3671.54 Th J 32 3674.98 T rX X

8 3668.49 Mb 7 3671.66 Nd 11 d 3674.99 u

5 3668.49 Y II 50 3671.67 Ti I 3675.08 u II
oo ^ DDO. J U Tb II / 1. D 7 Dy II / D. u

o

Yb II
14 3668.62 Nb

J

5 3671.92 Pr 4 3675.12 Ta
10 3668.66 W 12 3671.94 T TX X 3.0 3675.17 Nh J

14 3668.72 Ce II 2.0 3672.02 La 7 3675.18 Er II

9 3668.79 Nd 20 3672.17 Ce I, II 5 3675.26 Sc II
J DDo. Pr II t. u '^A79 07JO 1 c.,d / Hf I 1 u 1,(^1^ "^AJO 1 O.JO Mo I

13 3668.90 Dy II 85 3672.31 Dy II 12 3675.45 Os
32 3668.97 Ti 32 3672.36 Nd T T

J. X 20 3675.56 w
42 3669.01 Er II 10 3672.40 V 50 3675.57 Th II

24 3669.01 Nb I 8 3672.41 Re I 30 3675.70 V I

Ho II o nc JO 1 Nb I AU.HO '^A7R lAjO 1 D. 1 H Hf I

7 3669.15 U 11 3672.58 U 22 3675.78 Tb II

12 3669.24 36 3672.66 ^y T TX X 2.5 3675.98 Mn
24 3669.34 Mo I 8 3672.69 Ho 10 3676.00 Dy II

12 3669.41 V II 32 3672.79 Ce II 6 3676.00 Re I

11 Nd At; 7A79 Q9^D / C.,OC. Mo I 0 '^A7A 1 A^ 0 / O. 1

D

Ce II
60 3669.49 Ru

J

10 3673.06 U 10 3676.24 Mo
J16 3669.52 10 3673.14 1 ill

T TX X 10 3676.31
50 3669.52 Ho I 34 3673.15 Dy II 7 3676.32 Cr I

5 3669.52 Pr 5 3673.19 Eu II 380 3676.35 Tb II

Tb I JO 1 J.C.J Nb I 1 7
/ D. 91 Er II

24 3669.70 Yb II 10 3673.26 Th II 14 3676.55 Co
11 3669.74 Nh 11 3673.39 TT

\J 190 3676.56 Dvxjy II

5 3669.75 Nd 30 3673.40 V I 15 3676.56 u II

12 3669.78 Re I 34 3673.54 Nd II 18 3676.68 V I

Th I 1 AID jO 1 J. OH Ce II X 1 ^A7A QAJO 1 O. 7 O Mn I

3670.06 Th II 14 3673.79 Th II 10 3677.08 Nb
{160 3670.07 U II 8 d 3674.05 Ce II 15 3677.39 U

5 3670.26 Pr 3674.15 Ce 5 3677.60 Nd

10 3670.28 Ho II 100 3674.05 Gd 20 3677.63 Fe
8 3670.36 Re 10 3674.05 Tb II 20 cw 3677.64 Ho II

4 3670.42 Mo 14 3674.07 Sm II 11 3677.67 U
16 3670.43 Ni 120 3674.09 Dy II 4 3677.68 Cr II

8 3670.49 Ce 11 d 3674.13 U 10 3677.70 Mo
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

12 3677.78 Nb I 8 3681.57 Os I 4 3686.11 Mb I

28 3677.79 Sm II 2.0 3681.69 Cr I 12 3686.18 Ta I
L.D 3677.89 Cr II 3Afi1 73 Sm II 9n 3A8A 9AJ DOD. L. D V I

30 3677.89 Tb II 6 h 3681.86 Pr 70 3686.33 Gd II

34 7(^77 Qfi Tm T T 6 3681.88 ThX IX TTX X 9 3686.56 Nh

28 3678.04 Th II 13 3682.04 u 16 c 3686.65 Ho II

14 3678.18 Nd II 16 3682.08 Ce II 14 3686.80 Cr I
c0 3678.26 Eu II DO 3Aa? n9 Mn I 3n 3Aa7 n4^ DO / . U H Pr II

22 3678.32 Ru 80 3682.09 W 20 3687.08 Ir
3.5 IIJ. X 16 3682.21 Fe 7 3687.10 UJ 111 ITX X

55 3678.48 Dy I 220 3682.24 Hf I 18 3687.20 Pr II

24 3678.59 Ho II 80 3682.26 Tb II 14 3687.25 Cr I

3678.72 Nb I QO ^OOt. HO U II 9A 3Aa7 3nJ OO 1 , J\J Nd II
22 3678.75 U 80 3682.65 Ho 8 3687.35 Ti
10 ^678 78 Th ITX X 44 3682.71 Fr T TX X 3.0 3687.44 Nh

38 d 3678.86 Tm II 20 3683.05 Co I 80 3687.46 Fe I

3678.95 Tm II 11 3683.06 Fe I 50 3687.47 V I

0 3678.88 Nd y 3Aft3 nA Ta I g 3A87 R4_> DO / . Cr I

18 3678.90 Zr II 60 3683.13 V 300 3687.74 Gd II
17 j/Q/O. Jill 12 3683.20 X IIJ

T TX X 16 3687.80 T TX X

8 3679.16 Ce II 50 3683.31 w I 12 3687.97 Nb II
80 3679.19 Ho I 3683.39 w I 140 3688.07 V I

3679.21 Gd I 1 AnnX t uu 3AR3 48 Pb I 7n 3A88 n7JJ DOO. U / W I

14 3679.38 U 13 3683.59 U 32 3688.15 Tb II
20 ^679 4? Tp T TX X 20 3683.94 w 9 3688.18 Nh T TX X

10 3679.61 W I 28 3684.01 Er I 7 3688.31 Mo II

75 3679.70 Ho I 11 3684.11 Fe I 10 3688.36 Dy II
c. V 3679.72 Th II 9nn 3^84 1 3^ Dot. X J Gd I 3A88 49^DOO.nt Eu II
16 3679.81 U 5 3684.22 Mb II 16 3688.42 Ni
4 ^679 8? 3684.33 Mo 22 3688.42 Vj ill T TX X

65 3679.92 Fe I 34 3684.27 Er II 2.0 3688.46 Cr I

6 3679.99 Pr 5 3684.29 Nd 6 3688.66 Ce II
1 R r>J.O C 3680.00 Ho II 3A84 39 Lu I X c 3A88 7nJJDOO. / U Nb I

16 3680.08 Ce II 4 3684.48 Co 11 3688.76 Th II

6 3680 09 F.r TTX X 13 3684.62 TT 8 3688.97 Mi

32 3680.11 V I 10 3684.66 w I 9 3689.04 Nb I

3.5 3680.21 Re I 22 3684.81 Tb II 24 3689.06 Os I

y 3680.37 Zr I 7n 3Aa4 83 Dy I 1 4X H 3 A89 1 9J? DO / . X C Er II
140 3680.60 Mo 48 3685.16 Ho II 24 3689.12 Tb II

3680 68 A/In 260 3685.20 TlX X T IX X 4 3689.16 Ce ITX X

4 3680.85 Ce II 3 3685.27 Pr 13 3689.46 Fe I

14 3680.88 U 13 3685.55 Cr I 85 c 3689.50 Re I

X X 3680.98 Sm I 1

1

X X 3A8'^ 78 U I ?4 3A89 A9^ DO / . D / Nd II
48 3681.04 Rh 70 3685.80 Nd II 12 3689.71 Pr II
5 3681.04 Ta 110 3685.81 Dy 12 3689.72 Tb II

5 3681.24 Ta 4 3685.95 Ru 12 3689.73 Ta
3.5 3681.28 Re 10 3685.96 Ti 50 3689.91 Ti

16 3681.38 Ce II 13 3686.00 Fe 7 3690.08 Sm
10 d 3681.55 Mo 4 3686.04 Ce 110 3690.28 V

3681.72 Mo 7 3686.07 Nd 600 3690.34 Pd
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Table 2. All Observed Lines in Order of Wavelength

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

Intensity
and

Character

Wave-
length
in A

Element
and

Spectriim

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

15 3690.49 Th II 3694.82 Tm II 120 3698.17 Zr II
5 3690.56 Yb II 14 3694.75 Tb II 85 3698.18 Dy II

26 3690.59 Mo I 400 3694.81 Dy II 2.5 3698.18 Ti I

65 3690.65 tio 18 3694.81 T T 24 3698.26 Kn
160 3690.70 Rh I 24 3694.91 Ce II 4 3698.30 Th II

3.5 3690.72 Co I 160 3694.94 Mo I 9 3698.36 Ce II
1 3690.93 Sm II 5

o / o yi or"3694.95 Rh I 10 3698.40 Hf II
60 3691.15 Tb II 8 3695.05 Fe I 5 3698.43 Ti I

26 c 3691.32 WoIlO T T
1 X 48 3695.34 VV T

JL 6 3698.53 JVJU

6 3691.48 Pr 7 3695.38 Ta I 7 3698.59 Yb II

150 c 3691.48 Re I 80 3695.52 Rh I 32 3698.60 Rh I

13 3691.88 Th I 12 3695.69 Ho I 11 3698.66 Ce II
40 3691.92 U 110 3695.86 V I 3.5 3698.83 Os
38 3691.95 10 3695.90 T T1 J. 20 3699.33 X U TT

1 X

2.5 3692.08 Mb I 6 3695.96 Ce 10 3699.42 W
22 3692.22 Sm II 11 3695.98 Th II 6 3699.51 Pr

160 3692.22 V I 10 3696.04 Mo I 24 3699.72 Hf II
800 3692.36 Rh 5 3696.12 Ce II 130 3699.73 Gd II

20 3692.53 Y 40 3696.25 T T
1 1 14 3699.87 X lU T T

J. 1

12 3692.57 Th I 17 3696.30 Tb II 3.5 3699.91 Pt

700 3692.64 Er II 28 3696.51 Hf I 12 3699.92 Ce II
20 3692.64 Mo II 20 3696.57 Mn I 10 0/00 no3699.93 Nb I

10 3692.76 Sm II 24 3696.59 Ru I 8 3700.01 Mo
30 3692.95 1 O T T 5 3696.65 1 n T T

X X 46 3700.04 Wrvno
9 3693.05 Ta 3 3696.66 Pr 5 3700.08 Ti I

12 3693.11 Co I 13 Gd II 44 3700.12 Tb I

6 3693.36 Pr 32 3696.85 Tb II 400 3700.26 Tm II

16 3693.37 Nb I 14 3696.91 Er II 3.5 3700.37 Re
18 3693.38 JVIO 10 3696.93 IjrU TX 7 3700.57 I D

8 3693.42 Ce II 12 3696.94 Dy II 40 3700.58 u II

12 3693.48 Co I 5 3697.03 Th II 20 3700.59 Dy II
6 3693.49 Pr 14 3697.13 U 22 3700.60 Sm II

44 3693.56 Tb I 7 3697.17 Nd 48 3700.72 Er II

32 TV/Injvin 9 3697.24 T 8 3700.77 1 n T T
J. 1

24 3b93.70 U 32 3697.31 Dy II 650 3700.91 Rh

4 3693.71 Ce II 13 3697.39 Nb I 22 3700.92 Sm II
14 3693.84 Dy I 48 3697.46 Zr II 3.0 3700.98 Th I

20 3693.90 Th II 24 3697.56 Nd II 12 3700.99 Ru
J8 3693.93 TSJiXN \ 7 3b')l,bl 1 III

T T
JL X 30 3701.09

85 3693.99 Sm II 10 3697.66 Ce II 20 3701.14 Tb I

24 3694.01 Fe I 34 3697.68 Er I 34 3701.15 Hf II

20 3694.03 Gd II 10 3697.71 Re I 14 3701.^:7 Ho I

3200 3694.19 Yb II 200 3b91.13 Gd II 15 3701.33 Tb
{14 3694.30 Sm II 10 ?>b91.1b Ru I 2.5 3701.34 Ta

12 3694.41 Dy II 160 3b31.Qb Nb I 320 3701.36 Tm II

12 3694.45 Ti 16 3b91.93 U 8 3701.50 Tb II

7 3694.52 Ta II 16 3698.07 Pr II 80 3701.52 U II

15 3694.66 Ho 8 3698.10 Ir I 17 3701.56 Er II

16 3694.67 Nb 13 3698.11 Th I 8 3701.56 Sm II

34 3694.73 Tm II 5 3698.13 Ce II 46 3701.62 Dy II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character m A Spectrxim Character in A Spectrum

oo J /Ui. /

^

A/IniVlIl 1 u 77r>c; no XVc TX 1 A14 "2700 70J / Uo. / d. V
6 3701.75 INU 13 3705.04 TTU 18 3108.15 Th1 D T T

X X

15 3701.78 JtlU
T T
X X 60 3705.04 T

X 2.5 3708.76 TVi1 n T TX 1

4 3 /Ul.oi La II OA J /Ub.Ub Tb I
1 o 2 7 O O OOJ / Uo.oZ Co

lU 1 "7m oi3 /Ui.oi Pr II 1 o •27nc A n Hf II b
•2 7 OQ 1 "2

3 / U7.13 Gd II

TV/To /
D J "7 n c A^J /Ud.41 jyio

T
X

1 o 1 70Q 1 yi3 /L)7.14 yJS

15 3702.24 ^> O 80 3705.57 r e T
X 85 3709.25 r e :|

2.5 3702.24 1?ii 9 T
X 20 3709.25 vruJND T TX X

lU
"2 *7n O OQ Ti I •J DJO DOJ /Ub.Oii La II 2 70Q A O

3 /L)7.4<1 Nb
1 nlU

'2 "7n

o

W QO 1 7 nc Q

Q

U QO
71)

•2 7 OQ O3 / U7.^b Zr II

bb c
^ "7m "it no T T

X X
1 o
1^: ^ / Uo.Up L^a

T T
X X

o o •2 7 OQ O 7 ilO

3.0 3702.50 Xj I
T T
X X 10 3706.04 VV T

X 85 3709.29 c e T T
X X

20 3702.55 TV/IniVJU T T T1,11 24 3706.08 TV/Tn
XVJIl

T
X 36 3709.30 ThX D T T

X X

1 / u 1 o
1^:

tlCiU OIJ l\JO,£.J Ti II 1 olU 2700 CO Sm II
lU 2 "7nO "7Q Ce II O Q

<:o 3 /Ud.34 Tb II "XL.JO 1 7 OQ 7/13 /U7. /

o

Ho

14 1>U 14 J 1 Uo.D^ IL X T
X

QO "2 7 00 DOJ / UV.oo TTU
460 3702.85 1 U T TX X 1.8 3706.53 Dfr L

T
X 85 3709.93 Cf^ T T

X X

3.0 3702.87 X 11
T TX X 12 3706.56 TX 24 3709.93 XvC

Tb 11 J lUo.oj Zr I OA -270Q QLJ 1 U7.7b Ti I

Nb J /Ub. ID Sm II tuJO 2 710 O DJ /lU.Uo Dy II

rvc OA 270^, 77^ / Ub. / / IT X T TX X
"2710 1/1J / lU. 14 SySSJ

18 3703.25
i

24 3706.77 ThX 11
TX 1500 3710.30 V T T

X X

17 3703.27 TTU 10 3706.80 ThX u TX 5 3710.33 Vh T TX X

iU J

/

VJ.JO w I 11 27ni, an Ho II
"7
1

2 71 0 AC.J /lU.4b Nb
QO Tb II Q7 J / Ub.74 Ce II 1 0lU "271 O 7*2

J 1 LU, 1 J Dy II

CIA T T
X X JO ^ / Ub.70 O III

T T
X X lo C 2 71 O 7/1J 1 Lv, m IIO T TX X

400 3703.58 VV 3.0 3707.00 ThX 11
T
X 3.0 3710.76 I^i I

T TX X

6 3703.78 9 3707.17 XVIU
T
X 2.0 3710.79 TqX a

-7

/ Nd QO 2 7 n7 17J lU 1,1 1 Sm II b
^2 71 O O 7J 1 LV.O 1 Eu II

1 "7 fTJ Q1
3 /U3.71 Nb LI a 2 7 07 O

Q

U 1 o •2 71 O D 7J 1 Lv,o 1 Sm II

o /I n^4U 1 "7
n

"2 QO Th T T
X X

^7 07 "2 0 TTU
•2 71 n QCJ / lU.7b T 11

-

18 d 3703.92 TV»1 n T T
X X 7 3707.39 \^ e T T

1 X 18 c 3711.10 Ir r T T
X X

3704.00 ThX n T T
X X 28 3707.42 uy T T

X X 20 3711.30 ThX n T TX X

36 3 /U4.1JD Co 3.0
•2 707 /I '2

3 / U /.43 Th II 1 Dlo 1 71 1 '21
3 / 11.31 Ho II

i /
1 "7 n /I T n^ / U4.iU U J.yj

"2 70 7 /I 7^ /U /.4 / Co I
•2 AJH "2 71 1 '2/1

J 1 L L.JH Nb

ID 1 "7 n /I 1/1^ /U4.i4 IVD
A4 "2 707 ^"2

I 1
T
X

"2 OJ,\i 1 71 1 CIJ 1 11. bl JViO

16 3704.30 X 1 38 3707.57 T T1 1 36 3711.54 om T T
X X

4 3704.32 46 3707.63 T T
1 1 6 3711.62 1 n

1
1'7 n A AC37U4,4b Re I

oo
2 707 ^ C3 /U /.ob u o oCO 2 71 1 ^ C3 /II. bb Dy II

oo 1~J n A A £.
3 /U4.46 Fe /

2 707 OO3 /U /.oU Nb I
1 OO Aluu a "2 711 ~I AJ 1 LL, IH Tb II

Q7 1 *7 n /I c ^3 / U4.b4 HO T T
X X

o o â •2 707 OOJ IV i,oZ r c T
X b 1 71 1 70J ILL, lo VhiNU

_

14 3704.54 T o 3707.92 r c T
X 9 3711.81 VrCtT T T

X X

190 3704.70 V 95 3707.93 w T
X 18 3712.11 o in T T

X X

o 1 "7 n /I OA
i /U4.o4 Re QO 2707 QCJ IU 1,73 u I o c. 1710 IDJ 1 Lc,Lo Co
1 "7 n/i o

c

i /U4.0D Tm II 2 7 O D O OJ 1 Uo.ZU Dy II 1 01 u
-2 710 "20
J 1 Lc,j\j Ru

b d ^"7 0/1 O "7

3 / U4,o / Th lU J l\JO,JO Dy II Lo •2 71 O "21;J 1 L/1,JD Pr
3704.97 Th II 36 3708.41 Sm II 46 3712.39 Er II

10 3704 92 Hf 10 3708.45 Tb I 4 3712.54 Th II
14 3704.95 Nd 9 3708!56 Mo I 260 3712.70 Gd II

18 3704.98 Ce II 70 3708.65 Sm II 26 3712.76 Sm II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intens ity "\A7^a \rf> _V¥ CL V C Element
and length and and length and and and

Character in A Spectrum Character in A Spectrxom Char acte r in A Spectrum

12 3712.81 Nd 6 3715.62 Pr I 34 3718.38 Ce II
8 3712.84 Os I 24 3715.65 Mo I 18 3718.44 Tb II

48 3712.88 Ho I 28 3715.68 Nd II 6 3718.48 Mo I
QO 3712.95 \^ V T T 10 3715.92 24 3718.54 JNa

9 Mo I 11 3715.96 Er I 12 3718.61 U

340 3713.01 Nb I 15 3716.07 Mo I 30 3718.62 Ho I

80 3713.02 Rh I 14 3716.08 Tb II 8 3718.84 Zr II
6 3713.28 Pr 7 3716.08 W II 70 3718.88 Sm II
c
D 3713.43 Kn T

1 8 3716.14 TTU 150 3718.91 Fa 1

8 Eu II 10 3716.18 Ru I 5 3718.91 V I

9 3713.47 Mo I 10 3716.20 Pr 15 3718.93 Mn I

65 3713.54 La II 9 3716.21 Nb I 3.5 3719.16 Eu I

26 d 3713.56 U I 140 3716.36 Gd II 5 3719.21 Nd
3713.65 XTu 110 3716.37 ce T T

1 1 65 3719.28 Hi T T
I 1

200 ^71 "^7 Gd I 20 3716.43 Tb II 8 3719.29 U I

28 3713.70 Nd II 6 3716.45 Fe I 28 3719.31 Er I

22 3713.73 Os I 4 3716.53 Cr I 24 3719.33 Ru I

20 3713.82 Nb I 5 3716.58 Nd 12 3719.40 W I
1 A14 3713.84 Dy T T

11 9 3716.87 Mo 6 3719.44 Pr
4 J 1 XJ,vO V I 9 3716.93 Ce II 42 3719.44 Th I

4 3713.99 Ce II 14 3716.93 Dy II 180 d 3719.45 Gd II
30 3714.06 Pr II 3.0 3716.94 Eu II 3719.53 Gd II
24 3714.13 Zr I 50 3716.99 Nb 30 3719.45 Tb II

3714.20 JNa
T T
1 I 3717.06 JND

T T
1 1 20 3719.52 us T

I

7 W I 38 3717.00 Ru 13 3719.55 Mo I

8 3714.37 Tb II 7 h 3717.10 Sc 3719.74 Mo I

8 3714.55 Mo I 10 3717.10 w I 6 3719.71 Tm II
38 d 3714.73 Nd II 9 3717.26 Er II 17 3719.80 Ce II

3714.81 T T
1 I 36 c 3717.28 600 3719.94 r e T

1

17 ^71 Ay i i- *+» / D U II 8 3717.29 Dy 32 3719.96 Th II

9 3714.77 Ce 38 3717.40 Ti I 22 3720.13 Os I

24 3714.78 Zr II 22 3717.42 U 3.0 3720.22 Pr II

4 3714.83 Rh I 10 3717.47 Tb II 8 3720.25 Mo I
•7

/ 3714.86 w T
I 6 3717.48 v^e 19 3720.31 1 n T T

16 771 4 Q7 La II 200 3717.48 Gd 17 h 3720.39 U

8 3714.90 Eu II 14 3717.54 Nb I 9 3720.46 Nb II

3.5 3715.02 Re I 3.0 3717.69 Eu II 8 3720.54 Nd
15 3715.04 Nd II 100 3717.80 Hf 10 3720.57 Sm II

-J 3715.05 W T
I 3.0 3717.83 Tn T T

11 50 3720.72 UO
3.0 "^71 ^ t. Ce 6 3717.84 Pr 7 3721.03 Sm I

4 3715.23 Gd II 8 3717.88 Tb I 20 c 3721.32 Ho II
9 3715.27 Dy II 650 3717.92 Tm I 24 3721.35 Nd II

12 3715.39 Nd II 6 3718.02 Pr 9 3721.45 Er II

2.5 3715.40 Ti I 7 3718.10 Dy II 7 3721.52 Nb I

10 3715.47 Ce II 26 3718.11 U 12 3721.64 Ti II

17 3715.47 U 7 3718.12 Y 18 c 3721.80 Ho II

34 3715.47 V II 3.0 3718.17 Th II 55 3721.82 Th II

32 3715.53 La II 34 3718.19 Ce II 70 3721.85 Sm II

8 3715.54 Dy II 4 3718.24 Tb II 3.5 3721.96 Os I

5 3715.56 Ru I 8 3718.34 Os 5 3722.00 V I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

24 3722.07 Gd II 11 3725.05 La II 4 3729.00 Ce II
3.0 3722.07 Pr 75 3725.06 Tm II 6 3729.04 V I

5 3722.10 Ce II 32 3725.16 Ti I 16 3729.10 Hf I

24 3722.11 Th II 7 3725.22 Nb I 3.5 3729.11 Pr
5 3722.20 V I 8 3725.32 Tb II 6 3729.22 Os T

I

10 3722.25 w I 14 3725.38 Ir I 5 3729.40 Pr II
12 3722.29 Ce II 5 3725.39 Th I 120 3729.55 Er II
10 3722.32 Nb I 42 3725.47 Gd I, II 4 3729.68 Eu II
13 3722.42 Nd 5 3725.49 Ru I 4 3729.74 Eu II
12 3722.48 Ni T

1 20 3725.56 Mo I 16 3729.75 Sm T T
II

80 3722.56 Fe I 9 3725.65 U 240 3729.82 Ti I

28 3722.57 Ti I 34 3725.68 Ce II 26 3729.82 U
17 3722.68 U 400 3725.76 Re I 60 3729.91 Tb II
9 3722.76 Ce II 8 3725.90 Dy I 6 3729.92 Ce II
5 3722.79 o b

T
1 20 c 3725.98 Ho T T

II 9 3730.13 T Tu

10 3722.95 Nb I 50 3726.10 Ru I 11 3730.33 Ce II
13 3723.04 Tb II 15 3726.22 Mo I 9 3730.37 Th I

5 3723.07 Ta I 3726.32 Mo I 650 3730.43 Ru I

3.5 3723.29 Th II 280 3726.24 Nb I 10 3730.43 W I

46 3723.50 XTJNd T T
I I 1.4 3726.24 Sm T T

II 15 373o!48 Co I

8 3723.51 Mo I 5 3726.31 Pr II 3.0 3730.56 Mo I

4 3723.58 Pr 14 3726.49 Hf I 28 3730.58 Nd II
3.5 3723.66 Ce II 9 3726.57 Gd I 9 c 3730.58 Pr II
4 3723.66 Th II 1.2 3726.66 Co I 10 3730.60 Dy II
6 3723.66 II 16 3726.72 Th II 8 3730.73 Os I

6 3723.69 Gd II 14 3726.80 Sm II 4 3730.74 Sm I

4 3723.81 Mo I 15 3726.90 Nd 12 3730.75 Th II
4 3723.84 Tb II 3.0 3726.92 Fe I 14 3730.81 Cr I

3.0 3724.02 Sm II 800 3726.93 Ru I 10 3730.81 Tm II
6 3724.22 Yb T TII 14 3726.96 Ce T T

II 150 3730.84 Gd II

8 3724.23 U 14 3727.23 Nb I 8 3731.00 Tb I

15 3724.38 Er II 26 3727.34 V II 16 3731.02 Ta I

8 3724.38 Fe I 4 3727.38 Sm II 3.0 d 3731.17 Ce I

140 3724.42 Dy II 75 3727.62 Fe I 3731.26 Ce I

8 3724.45 Er T T
1

1

55 3727.69 Mo I 10 3731.22 Nd II

30 3724.45 Ho 8 3727.90 Th I 160 3731.26 Sm II
50 3724.57 Ti I 26 3727.99 Dy I 1.6 3731.26 Th I

12 3724.64 Ce II 40 3728.02 Ce II 34 3731.26 Zr II
6 3724.74 Th II 1000 3728.03 Ru I 40 3731.27 Er II

24 3724.87 Nd 1

1

42 3728.13 Nd II 20 3731.36 Ir II

32 3724.90 Sm II 9 3728.18 Ce II 120 3731.40 Ho I

20 3724.92 Er II 18 3728.30 Mo I 3.0 3731.42 Th II
13 3724.92 Tb I 5 3728.34 V II 7 3731.45 U I

1700 cw 3724.94 Eu II 65 3728.42 Ce II 5 3731.50 Pr
1.4 3724.94 Rh I 120 3728.47 Sm II 14 3731.51 Tb I

16 3724.97 Ru I 16 3728.50 Mo I 17 d 3731.58 U
26 d 3724.99 U II 7 3728.65 Tb 3731.77 U

3725.07 U 6 3728.89 Mn I 5 3731.63 Nd
8 3725.03 Pr 7 3728.93 Sm II 5 d 3731.78 Er II
8 3725.05 Ho I 12 3728.96 Tb 14 3731.87 Re I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Char acte r in A Spectrum Character m A Spectrum Character in A Spectrum

9 3731.88 Ce II 18 3734.70 Yb I 7 3738.31 Fe J

15 3731.93 Mn I 12 d 3734.80 Tb 28 3738.42 Nb J

6 3732.02 Nd 3735.04 Tb 4 3738.45 Tb
16 ilic.ui Cr

\

700 3734.87 Fe T
I 14 3738.53 Ir

10 3732.03 Nb 20 3734.99 Ho 7 3738.61 Y \

8 -'3732.03 Ru I 24 c 3735.01 Re I 4 3738.63 Ru J

40 3732.09 Ho I 55 3735.28 Rh I 9 3738.76 V J

4 3732.17 Er I 6 3735.31 Pr 12 3738.84 Th II
1.8 ilil.ZU tiU

{

80 3735.31 Re I 5 3738.90 Ti
17 3732.26 U 60 d 3735.54 Nd II 10 3738.91 Ru J

14 3732.28 Re I 3735.60 Nd II 12 3739.04 Hf J

26 3732.32 Gd I 9 3735.62 Mo I 220 3739.12 Sm II
40 3732.39 Tb II 4 3735.67 Ti I 3739.20 Sm II
20 3/3^.41) Co

\

6 3735.68 Er I 42 3739.19 Pr II
12 3732.40 Fe 26 3735.76 Pr II 6 3739.23 Ni

22 3732.45 Gd II 4 3735.85 La II 80 3739.33 Dy J

8 3732.46 Ce II 10 3735.91 Mo I 38 3739.46 Ru J

5 d 3732.56 Ce 8 3735.93 Co I 3.5 3739.48 W I

17 pI!>c,do Le T T
I 1 120 3735.98 Sm T T

II 48 3739.76 Gd
24 3732.59 Ho 3.0 3736.17 Mo I 280 3739.80 Nb I

26 3732.62 U 6 3736.22 W II 9 3739.81 Dy II
8 3732.65 Tb I 90 3736.35 Ho I 280 3739.95 Pb I

22 3732.67 Gd I 10 3736.44 Gd I 32 3740.02 Gd II
36 d 3 /3^. / i MO

{

20 3736.50 Pr T T
II 90 3740.10 Re

3732.80 Mo 17 3736.76 Ta I 6 3740.13 Ce II

30 3732.76 V II 15 3736.81 Ni I 4 3740.24 V J

16 3732.78 Nd II 4 3736.84 Re I 16 3740.28 Er II
3.5 3732.98 Th I 15 3736.90 Ca II 16 3740.32 Tb

13 3/33. U3 Mo 26 3737.10 Nd 14 3740.41 Re
12 c 3733.03 Pr II 340 3737.13 Fe I 70 3740.73 Nb II

8 3733.05 Ru J 60 3737.14 Sm II 3740.84 Nb I

26 3733.07 U 17 3737.25 U 3.0 3740.76 Mo I

50 3733.08 Gd II 36 3737.27 Rh I 8 3740.87 Th II
7 3733.32 Nb 6 3737.39 Zr T

I 6 3741.01 Ce T T
II

70 3733.32 Fe \ 26 3737.40 Ru I 15 3741.01 Pr II

9 3733.40 Mo J 24 3737.48 Sm II 280 3741.06 Ti J

10 3733.49 Co J 7 3737.51 Th I 30 3741.09 Er II
12 3733.52 Ce II 9 3737.52 Ce II 90 3741.19 Th II
17 3733.58 U 20 3737.65 Ho II 20 3741.24 Tb
7 3733.62 Nb J 13 3737.74 Ce II 60 3741.29 Sm II

3.5 3733.66 Th J 5 3737.74 Ru I 30 3741.31 Eu II
46 3733.79 Hf I 16 3737.88 Hf II 16 3741.42 Nd II

200 3734.12 Tm II 20 3737.91 Mo I 10 3741.50 V
5 3734.14 Co 5 3737.99 V I 20 3741.58 Tb II
9 3734.37 Mo 44 3738.05 U T T

II 28 3741.64 Ti T T
II

22 c 3734.41 Pr II 60 3738.06 Nd II 14 3741.71 W
16 3734.43 V 4 3738.08 Eu II 6 3741.73 Ce II
17 3734.46 Er II 6 3738.11 Zr II 28 3741.78 Nb
24 3734.59 Er II 48 3738.18 Er II 24 3741.89 Tb
7 3734.59 Th II 14 3738.27 Sm II 9 3741.91 Gd II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

3.0 h 3742.22 Ce T
I

"I ^
12 3745.50 Co I 36 3749.00 Cr T

I

13 3742.26 Re T T
II 240 3745.56 r e

T
I 9 3749. lU Nd

26 3742.28 Mo T
I 260 3745.59 Ru I 400 3 /49.49 Fe I

320 3742.28 Ru I 3.5 3745.66 Th I 8 3749.66 W
14 3742.35 U 5 3745.72 Er II 12 3749.70 Tb

180 3742.39 No T
I 24 3745.80 V T TII 12 3749.85 Nd T T

II
22 3742.40 HO T

I 60 3745.90 r e
T
I 6

'2 ~7 /I n on XT
I

16 d 3742.43 Td 24 3745.98 Tn T T
I I 6 3749.94 Co I

7 3742.59 Nd 70
^ yi r" y^

3745.98 Zr II 14 3750.08 Ce II
80 3742.65 Er II 7 3746.30 Tb 8 3750.13 Pr

9 3742.68 W T
I 16 3746.36 Ta I 10 'jTcrn in tt^^3750.19 Ho T TII

80 3742.78 Ru I 5 3746.37 Ce T T11 7 d •2"7Iin 1 /I rrii—3750.24 Tb
11 3742.92 ml,Tn T

I 14 3746.40 Ce T
I 19 3750.31 Nd

10 3742.97 Cr I 50 3746.41 U II 11 3750.33 Dy II
40 3743.09 Tb 4

o "~7 ii / yi yi

3746.44 Gd II 4 3750.40 Ir I

60 3743.36 Fe T
I 17 3746.47 Os I 8 o *7 c n /in »3750.49 Pr

440 3743.47 Gd T T11 20 3746.54 Tb 17 3750.53 Er X X
II

3.0 3743.51 Tn T TII 40 3746.80 TT4?Hi I 7
0 *7 r* n / 0 XTT_3750.63 Nb I

9 3743.56 Eu II 14 3746.91 Nb I 10 3750.64 Zr II
50 3743.58 Cr I 26 3747.12 U 6 3750.66 Sm II

16 3743.65 Tb I 80 3747.17 Tb II 6
0 -7 rr n 1 A XT<J3750.74 Nd

6 3743.81 Mo T
1 12 3747.19 Mo I 22 0"7Cn 0"7 TT"3750.87 V T TII

90 3743.87 S m T TII 55 3747.20 I r I 12 3751.00 Ce X TII
60 3743.88 Cr I 3.5 3747.27 Pr 20 3751.00 Pr II
6 3743.99 Hf I 80

o yi o yi

3747.34 Tb II 3.0 3751.02 Th I

12 3743.99 Pr 11 4 3747.47 in«Pr •^"7 CI 1 0 rril*3751.12 Th X
I

8 d 3744.00 Ce T
1 8 3747.49 Hi T T

11 10 T
1

3744.05 Ce T TII 80 3747.53 Er I 44 '3~7rri lO TT3751.18 U X
I

20 3744.00 Nb I 22 3747.54 Th II 14 3751.20 Mo I

420
yi yi n ~t

3744.07 Tm I 140 3747.55 Y II 4 3751.35 Tb

3.0 3744.10 Mo T
I 36 3747.62 Sm 1

1

4
'2 "7 C 1 A1 \1T T

I

4 3744.14 Gd T
I 100 3747.82 Dy T T

II 20 *1"7C1 ylC /^x^ T T
I I

36 3744.17 Rn T
I 4 3747.98 V I 12 '3 TC 1 C "7 0 *M3/51.57 Sm T T

I I

26
^ ^7 yi yi

3744.22 Ru I 26 3748.06 Ce II 5 c 3751.60 Pr
8 3744.24 Nd 13 3748.10 Ti I 110 3751.60 Zr II

22
o ^ yi yi yt

3744.24 TTu 360 cw 3748.17 Ho T TII 4 3751.62 Tb
9 3744.37 Mo T T

1

1

100 3748.22 Rh I 2.5 3751.63 Co X
I

38 3744.40 Ru I 140 3748.26 Fe I 18 0 ~7 I" 1 XT3751.72 U
9

yi yi yi

3744.49 Cr I 16
o *T yi ("1 yi

3748.49 Mo I 3.0 3751.76 Ce II
4

"7 yi yl —Tf yi

3744.74 Th II 3.0 3748.50 Pr 4 3751.78 V I

60 3744.83 Gd T
I 12 d 3748.52 Sm T

I 14 3751.80 Dy T T
II

3.0 3744.94 Mo T
I 3748.63 Sm T TII 140 3751.81 Tm X

I

10 3744.98 TTiJHf II 18 3748.55 Nb T
I 3.0

0 p- 1 n ~7 T713751.97 Er X T
II

18
^ *^ yi yi f~\

3744.99 Er II 6 3748.61 Cr I 11 c 3752.07 Ho II
60 3745.07 Tb I 70 3748.68 u II 7 3752.29 Nd I

12 3745.11 Er II 12 c 3748.78 Ho II 6 3752.29 Pr
30 cw 3745.44 Re I 8 3748.80 Tb II 11 3752.34 Ce II
70 3745 46 Sm I 6 3748.82 Pr 34 3752.49 Nd II

3745.60 Sm II 12 3748)88 Gd II 360 3752.52 Os I

10 3745.48 Mo I 5 3748.99 Er I 46 3752.57 Th II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriam Character in A Spectrxim

26 3752.66 U 4 3755.70 V I 26 3759.23 u
22 3752.67 Nd II 14 3755.72 Ce II 280 3759.30 Ti II

440 3752.86 Ti I 22 3755.77 Nb I 9 3759.31 Th
oo 3.5 3755.84 Mo T

I 4 3759.32 V I

15 c 3753.01 Ho II 80 3755.93 Ru I 60 3759.35 Tb I

1.6 3753.09 Sm II 48 3756.05 Er I 14 3759.55 Nb I

26 3753.18 Nb I 3.5 3756.29 Th I 3.5 3759.60 Mo I

14 3753.22 Hf I 3.0 3756.35 Er II 14 3759.61 Pr II
o c 3 iDJ.d^ 1 n T 60 3756.41 S m T T TI, II 5 3759.75 Ta I

4 3753.27 V I 22 3756.53 Sm II 18 3759.79 Nd II

4 3753.32 Ir I 18 3756.66 U 110 3759.84 Ru I

6 3753.38 Pr 9 3756.70 Lu I 9 3759.88 U
120 3753.50 Dy II 9 3156.79 Lu I 10 3759.98 Gd I

QO ^ ID J. DC 1 D 5 3756.81 Pr 34 3760.03 Ru 1

70 3753.54 Ru I 6 3756.83 Nd 26 3760.04 Sm II

7 3753.61 Fe I 26 3756.86 Tm II 6 3760.05 Fe I

50 3753.64 Ti I 18 3756.92 U 12 3760.08 Pr II
36 c 3753.73 Ho II 4 3757.04 Tb 19 d 3760.13 Tb

ion J ID J, lb uy T T
I 1 100 3757.05 T

I 80 3760.13 W T
1

6 3753.77 Ce II 4 3757.09 w I 2.5 3760.21 Ta I

4 3754.03 Th I 10 3757.12 Os I 3.5 3760.28 Th II
20 3754.12 Rh I 5 1)151.11 Cr I 1.4 3760.39 Co I

32 3754.27 Rh I 13 3757.22 Ce II 4 3760.40 Ce II
lie A 11 TTJlD^.jl U 30 c 3757.26 TT „HO T T

11 85 3760.40 Rh T
1

2.0 3754.35 Co I 400 3757.37 Dy II 10 3760.47 Gd I

5 3754.41 Pr 40 3757.44 Tb II 10 3760.48 Ho I

18 3754.45 Ho I 90 3757.53 Sm II 1.6 3760.53 Fe I

13 3754.52 Ta I 24 3757.66 Cr I 4 3760.64 Nb I
Q7 3754.59 Tn T T

11 12 3151.69 Tl T T
II 6 3760.69 Ce T T

11
8 3754.77 Dy II 10 3757.70 Th I 140 3760.69 Sm II

6 3754.79 Zr I 22 3757.74 Gd II 60 3760.71 Gd II
15 3754.83 Nd 2.5 3757.75 Ta I 10 O "7 / A A A3760.88 Mo I

12 3754.86 Sm II 12 3757.79 Zr II 18 3760.88 U
c 3/54. 70 Pr 30 3757.82 Nd T T

11 28 3760.92 uci
T T
1 i

28 3755.09 Ru I 13 3757.86 Ce II 5 3761.11 Th

15 3755.10 Mo I 40 d 3757.90 Tb II 22 3761.12 Eu II
9 3755.11 Ta I 60 3757.92 W I 32

O ~7 / T n A3761.12 Tb I

9 3755.21 Th I 100 3757.94 Gd I 18 3761.13 Nb I
o0 3755.24 Gd T TII 5 3758.04 Cr T

I 240 3761.32 Tl T T
1 I

100 3755.24 Tb II 300 3758.24 Fe I 500 3761.33 Tm II

4 3755.28 Nb I 140 3758.31 Gd II 5 3761.44 V I

60 3755.28 Sm II 36 3758.36 U I 3.5 3161. 'il Th I

16 3755.43 Ce II 34 3758.45 Sm II 55 3761.51 Ru I

6 3755.45 Co I 9 3758.46 Th I 8 3761.58 Nd
26 3755.48 U 20 3758.52 Mo I 3.0 3761.61 W I

3.5 3755.54 Mo I 55 3758.95 Nd II 10 3761.76 Mo I

8 3755.56 Gd II 8 3758.97 Dy II 70 3761.87 Pr II

42 3755.58 Rh I 50 3758.97 Sm II 4 3761.89 Ti II

22 3755.60 Nd II 80 3759.00 Gd II 400 3761.91 Tm II
8 3755.62 Re I 280 3759.08 La II 20 3761.94 Er

128



Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
3.nci length and and length and and length and

in A Spectrum \^ Tl<± 1 <i,(^ LKZ L in A Spectrum i^ndxctcLtir in A Spectrum

3761.96 TTU iU J / D J.3 0 ni TX
n '^7AQ n7 VJ 1 o 7. u / V

6 3762.09 T
X 6 J 1 OD, 1 H IVIU T

X 38 '^7AQ nq Hrv

5 3762!o9 6 J / O 3. 03 X III
T T
X X 18 '^7AQ 1 r; vrKJ 1 D7. 13 IND

c 3762.11 Ta I 7
1 3765.89 Ce II 1 A 3769.21 W I

Lc. 3 762*. 11 U 7 3765.92 Nd QO 3769.43 Tb I

3762.20 TX Q 77^c; p.,^ / D J. 1!j U T TX X bU '^7AQ nHJ 1 D 7.H3 \J\JL
T T
X X

3.5 3762.37 PrIT 1 3.0 37A^ QQ Pr 24 "XIM ^A TT^ / D 7. 3t U
4 3762.45 TX 26 TX 30 '^7AQ A^ MHJ / D 7. D3 iNU T T

X X
LD 3762.51 Hf II 9ncu 3766.16 Er II 3769.70 Pr II
O 3762.51 Tb I J. J 3766.30 Os I 1 A ^Ib^.Ql W

n 3762.56 Pr 37AA 3^1 ThJ I UD. ^ J X 11 Lj -^7^0 Q/IJ 1 07,vH V^c T T
X X

50 3762.59 O 111
T TX X 5 Ti^ / OO.HI^ X 1

TX 42 '17AQ q7J 1 07,7 1 rvn
6 3762.74 Th± LI 6 ^ / OD. HO It 1 14 J / Dy. vO XNU

JO 3762.88 Th II 1 A 3766.48 Re I 7
1 3770.00 Mo I

3762.94 Th I LS> 3766.51 Ce II 3770.05 Th

3762.98 c T TX X lo / DO, D 7 INU OD i 770 in Vh _

15 3763 00 vjru
T T
X X 60 10 !7r

J? / GO. 1 C £j1 T
X 40 "^770 A^ */lr>

J) / / U . H 3 aiU

6 3763.03 PrIT I 42 J 1 OO.Ot til T T
X X ^ / / U. 3ii jyju

r

Q7 3763^14 V I 3766.89 U I b 3770.48 Pr
3763!27 u I 1 7 3766.92 Hf II A

'\ 3770.52 Ta I

c;J.O 3763 32 X 11
T TX X o3 ^ / D / . ut vjru T TX X

1 /I n 7770 AQ PHJ 1 1 U. b 7 IjrCl T TX X

20 3763.33 VJCI
T T
X X 120 J IO 1 re TX 8 ^770 71 MV->J 1 1 V, 1 L IND

16 3763*35 JwlU
T
X 55 J 1 0 1 , J J rtu T

X 5 7 77(1 7'^ T yJ 1 / V, 1 J XT
3763 47 Nd II ^b Sm II iU 3770.73 Sm II
3763.49 Nb I ^lblA3 Cr I n 7 3770.77 Ce

y 3763.61 c T T
X X io J 1 O 1 ,D\J XU T T

X X 1 A •2770 07 vru
J 1 1 V,0 1 JNu

_

170 3763^79 r c T
X 55 J 1 o 1 ,oj uy T

X 5 "^77(1 Q"? To0 1 1 V,7 J la
8 3763!% 1 U T

X 3.5 J 1 O 1 , 1 J IVKJ
T
X 22 2770 Q7 VJ 1 1 V,7 1 V T TX X

3764.*09 Pr b 3767.76 Er II /I 3771.03 Tb
3764*.12 Ce II JO 3767.76 Sm II OQ 3771.08 Dy

ib 3764.12 Mh TX
oo JJ/D/.03 W T

X OA 771 in F rJ 1 1 1, i-V Hil T T
X X

36 3764.20 T T
X X 3 RR 7rJ 1 O 1 ,00 £j1 T T

X X •2771 0^ riH

8 3764*31 Ww T
X 14 '^7A7 QD ThJ 1 O 1 ,7 \J XII TX 6 ^771 "^R Q ~,J 1 1 i., JD oil! T TX X

3764.37 Sm II AH 3768.00 Ce II b 3771.36 Hf II
oU 3764.39 Zr I 1 O 3768.14 Os I I't 3771.37 Th

Lo 3764.44 IVIU
TX 00 '^7AR 9d Pr^ / DO. t X

T
X d "^771 "^R TiTT

/ / i._?o xjy

36 3764.57 TTU 20 '^7AR Wf T
X 24 •2771 A1 Po T T

X X

16 3764 60 T TX X 12 '^7AR 9A Wo^ / DO. ^ D XvtJ
TX 50 "^771 AA TiJ 1 1 X.DD X 1

^4 3764.81 Pr II Qc;nODKJ 3768.39 Gd II 33 3771.85 Nb I

lb 3765.04 Ce II 1 or\Lev 3768.45 W I c. U 3771.95 Mo

1 n 3765.05 TIfIli
T
X 7

1 '^7AR A9 AAn T
X -J "XllO OA Th T TX X

36 3765 08 IN D T
X 7 '^7Afi AR T r

/ DO. DO X I
T
X 28 %110 A(\ Wn

200 3765 08 rcn T
X 6 '^7AR 71 MH^ / DO. / ± INU 8 "KllO AVi MH r

ibU 3765 14 Tb I Qo 3768.73 Cr I d 3772.42 W
1 niU 3765.22 Mo TX 7

1 37AR 74 IV/TnJ? / DO. / H iViU TX 1 u "^110 Al Fr T TX X

Qo 3765.24 Th I OA 3768.76 Ce II lb 3112. Sm II

7 3765.34 Nd II 14 3768.79 Er 5 3772.65 Ce II
^ U 3765.35 U I id 3768.80 U 1

4

3772.65 Dy
10 3765.43 Sm II 24 3768.93 Pr II 18 d 3772.76 Pr
14 3765.54 Fe I 8 3769.04 Ce II 3772.84 Pr II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrvim Character in A Spectrum

16 3772.82 Mo I 4 3775.72 V I 6 3778.75 Pr
14

0—7—70 no3772.82 U 5 3775.91 Th II 9 3779.05 U
8 3772.93 Nd 18 3775.99 U II 8 3779.09 Dy II

55 3773.05 Dy I 2.5 i> 1 /b.Ub 1 1
T T
II 30 3779.22 Tb

9 3773.12 La II 8 ^llb.^"^ Pr 13 3779.23 Dy II

6 '3773.12 Hf I 3.5 3776.10 Mo I 42 3779.47 Nd II
11 3773.15 Nb I 6 3776.15 Ce 10 3779.56 Sm II
5 3773.17 Ru I 28 3776.15 Ho I 3.5 3779.61 Ce II

11 3773.18 Nd 4 J 1 10, Lb V 5 3779.65 V
7 3773.21 Ce II 12 3776.25 Os 24 3779.77 Mb J

20 3773.31 Dy II 6 3776.27 Th I 10 3779.83 Gd II
28 d 3773.33 Sm I 15 3776.34 Nd 9 3780.27 Pr II

3773.42 Sm II 1.0 3776.46 Fe I 8 3780.33 Dy
6 3773.44 Ce II 22 inn L. AO TT 32 3780.37 Ho T TII

40 3773.44 U ^ 190 ^llbA'^ Tb II 34 3780.40 Nd II

20 3773.45 Gd I 3.5 311b.55 Mo I 90 3780.54 Zr I

40 3773.70 W I 160 3776.56 Y II 18 3780.66 Pr II
6 3773.74 Dy I 4 371b.b0 Nb 14 3780.67 La II

12 3773.74 Th II 20 J) / /D.bi ue T T
II 28 3780.72 TTu T T

II
12 3773.83 Ho ^ 20 3776.83 Gd 50 3780.76 Sm II

18 3774.06 Pr II 8 3776.93 Dy II 120 3780.77 W I

3.5 3774.10 Eu I 28 3776.99 Os I 8 3780.93 Dy I

4 3774.11 V I 8 3777.00 Nd 32 3780.93 Sm II
3.5 3774.19 Th II 7 imn no 0*^3 / / /.Uo b m T T

I I 3.5 3780.97 rn
22 3774.29 Sm II 6 c 3777.10 Pr 12 c 3780.99 Ho II

16 3774.30 Gd II 12 3777.10 Ta I 90 3781.01 Nb I

8 3774.32 Yb I 5 3777.28 Nb I 36 3781.03 Er II
1200 3774.33 Y II 1.8 3777.41 Th I 2.0 3781.10 Ce II

12 3774.40 Os I 19 i / / /.^D jjy 7 3781.15 I m
7 3774.44 Nb ^ 11 3777.48 Tb 42 3781.18 Ru

24 3774.58 Ho I 1.6 3777.54 Co I 1.8 3781.31 Th I

3.0 3774.60 Co I 140 3777.59 Ru I 30 0 "7 0 T 003781.32 Nd II

11 3774.62 Os I 14 3777.62 Er II 11 3781.38 Nb II

14 3774.68 Sm II 14 3 / / /.63 Pr T T
II 4 3781.39 V

32 3774.75 Dy 140 3777.64 Hf 5 3781.40 Eu II

8 3774.83 Er I 14 3777.66 Re I 36 3781.48 Dy I

1.0 3774.83 Fe I 11 3777.67 Ce II 40 3781.59 Mb I

20 3774.90 Ho I 6 3777.67 Nb I 50 3781.62 Ce II

6 3774.93 Nd 7 3777.72 Mo 9 3781.75 TT
u

4 3775.19 V 10 3777.84 Sm II 3.0 3781.93 Pr

15 3775.26 Tb 6 3777.96 Ma 6 3782.18 Tb
10 3775.28 Er I 15 he 3778.00 Ho I 7 3782.19 m I

15 3775.37 Ho I 32 3778.13 Rh 200 3782.20 Os I

14 3775.45 Nb I 85 3778.14 Sm II 6 3782.22 Zr II

80 3775.50 Nd II 10 3778.26 Er II 6 3782.30 Y II

60 3775.57 Ni 9 3778.59 W 100 3782.34 Gd II

3.5 3775.65 Mb 12 3778.64 Er 5 3782.35 Pr
20 3775.66 Er II 28 3778.68 V 7 3782.42 Sm II

6 3775.72 Rh 9 3778.68 W 3.5 3782.43 Hf I

1200 cw 3775.72 Tl 14 3778.70 Ru 36 3782.53 Ce II
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Character
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in A Spectrum

c0 Th IX TX Q 37R9 1 1 0«! TX

12 T TX X 2.5 h ^/OU«J.O X-iu TX c c ^789 1 1 ThJ 1 0 /. XX X 11 T TX X

3.5 3782.68 0 111
TX 280 T TX X 1 nX u '^7RQ "^n TiJ I 07, X 1

TX

Ru I m 3786.22 Nb I 7 3789.50 Nb I
-J
1 !> IOC, lo Hf II A4 3786.38 W I 11 3789.68 Tb

1~7Q'y OA
S> lOC.OH T TX X

Q7 J 1 00. J 1 u ^RJ 0 2700 ThJ 1 Ov./L. X U
16 3782.88 T TX X 12 J 1 \J\J.\J X. £-i X 0 7Qn 1 n fp TX

12 3783.01 Th1 11
T TX X 70 -27Qft ^-2 Pp T TX X 7Qn 1 A r»G TX

n
O "iTCj n/i^ /OJ7.U4 Ce II •2 n 3786.68 Fe I 140 3790.15 Nb I

^oU Gd I iU 3786.83 Dy I 30 3790.22 Mn I

-7
/ ^ loj, Ub 0 111

T TX X ioU J 1 00. OH £j 1 T TX X q '^7qn 07 TT

10 3783.29 ThX n T TX X 18 ^7ftA ft/I TTJ 1 00. OH U J J '^7qn '^7 VJ 1 vV.Jl. V T
X

10 3783.36 0 111
T TX X 16 J 1 00. 00 r X T TX X 9 '^7qn TTJ 1 yU.JJ U

b c J 1 o3.4U Pr cD 3786.88 Th II 2.0 3790.34 Ce II
b

•2 "701 CI Mo I
AH 3787.01 Tm I 6 h 3790.35 Th I

~ir\ J "7 Ql C23

1

OJ.DJ 1>I 1 TX ioU J 1 0 1 .UO XNU TX
00 ^7qn A^ r^-rJ 1 7 U.HD 1

TX

55 3783.54 ThX u 7 J/0/,XH V T
X JJyJ '^7qn ^1 T?n T

X

22 3783.56 TmX 111
T TX X 17 J 1 0 1 . xJ VJyX TX AH '^7qn An Dt»J 1 7 \J.OU tr X

Lb
"3 -7 Q 2 CO Ce II OACH 3787.20 Sm II 19 3790.63 Gd I
nD'Z CQ Dy II JO Q 3787.22 Tb 17 3790.73 Os I

/,D nd T TX X
1 Ai4 •2707 O-X TTJ 1 0 1 . C J u X H "^7^0 7Q ThJ 1 7 U. 1 / X 11 TX

6 3183.13 W TX 11 •2707 OA T^vJ 1 0 1 . L.U XJ\ T TX X A A
\X '^7Qn R1 PpJ 1 7 u. ox v>

18 3783.78 3.5 '27«7 ^7 xifJ 1 0 1 . J 1 XXX TX 77qn QQ Pp T TX X
1 A '2"7Q'2 OA Nb I b 3787.42 Er 440 3790.83 La II
I"? '1'70'i OA U II "2 n 3787.46 Ce II 30 3791.00 Ho II

LU P rHi X •J
•2707 -NThJ?/0/.HO INU TX X X '^7Q1 n7 ThJ 1 /X, U / X u

3.5 3783.86 PrIT 1 70 J 1 0 I . J L. XvC TX X u ^791 lA FrJ 1 7 X. X\J xii X

3783.99 Pr 110 -2707 c;a ndJ? 1 0 1 .JO VJ LI T TX X 75 ^ / / X. X / vju TTX X

3 1 OJ,VO Dy I Q0 3787.57 Ce II 360 3791.21 Nb I
nD J 1 o4. Id Tb I ii 3787.60 Tb 20 3791.28 Sm II

•2-70/1 o c Nd T TX X
Q •2707 71 ThJ 1 0 / . 1 X xu TX J ^7151 7Q ThJ 1 7 X.C.7 XII T TX X

2 3784.25 TaX a TX 46 J 1 0 1 .00 x't; TX 1

1

X X '^7Q1 "^R Pr^//X._JO ^1 TX

16 3784.73 50 "^787 Qn Ft*J 1 0 1 .7\J CjX T T
X X 7n '^7qi dn TlrJ 1 / X.HU /Jl T

X
QO T /c>4.ol La II iU 3787.91 Ce II 4 3791.50 Eu II

ii •270/1 QC Nd II 3788.06 Pr 20 3791.50 Nd II

lu 1 7 Q C n '2
iVUJ TX

Ii.JO .7 / 00. UO txyJ T TX X
00 ^7Q1 FrJ 1 7 x.DJ d

X

9 3785.11 iNU T TX X 110 ^ / OO.X^ 0 111 T TX X ^7Q1 Tfn^ / VX, J J xiu

20 3785.23 Tin T T
X X 14 '^7RR 1 A TTJ 1 00. XD U 7 '27qi L.Q Pp T T

X X
•2 7 0 C "2 C
j> IOD.3D Sm II "2 CJ.J 3788.21 Ce II 8 3791.72 Gd II

ii •270c ^2 0J IOD,S>0 Tb iU 3788.26 Mo I 6 h 3791.74 Yb I

-7
/

•270c /in^ / OD.4U INa "2 CJ.J •2700 •2C ThJ

1

00. 1 n T T
J. X j\j "2701 OA TTrJ 1 7 i..OH EjT T T

28 3785.42 uy T T
X X 12 '^7RR &.A TinJ 1 00, HH ilU T T

X X Anou J 1 7 x.oo uy T T
X 1

140 3785.46 Jll
T
I 140 •2700 AL T\nJ

1

00, HD uy T T
1 I xC J 171.71 no

lb •2 7 0 c c n3 /o5.bU Pr II 0 c 3788.47 Rh I 20 3792.02 Sm II
o

•2 7 0 C C T3 /ob.bl Mo I
oc n 3788.70 Y II 12 3792.02 Ta I

•2 7 0 n ^ n3 /ob.bU Th II A O 3788.75 Ce II 11 3792.14 Cr I

3.5 3785.91 Th II 3.5 3788.76 Eu II 110 3792.18 Rh I

3.0 3785.95 Fe I 8 3788.86 Cr I 36 3792.18 Tb
4 3785.97 Pr 7 3788.97 Nd 24 3792.33 Ce II

70 3786.04 Ti I 15 3789.00 Tb 8 3792.38 Th I
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Character in A Spectrum Character in A Spectrum Character in A Spectrum

48 3792.39 Gd II 8 3795.67 Os I 700 3798.90 Ru I

11 3792.40 Zr I 16 3795.75 Gd I 18 3798.95 Tb II
9 3792.41 U II 600 3795.76 Tm II 11 3799.01 Eu II

22 3792.52 Pr T T
5 3795.77 Pr 8 h ii^y.u^ Ce T TII

20 3792.77 W I 6 3795.90 Ti I 3799.10 Ce II

44 3792.81 Er I 12 3795.93 Gd II 160 3799.19 Pd I

9 3792.81 Nd 6 3796.04 Mo I 18 3799.20 U II
5 3792.93 Pr 12 3796.20 Tb 10 3799.24 Nd

32 3792.95 Ho 18 3796.20 TTU 6 3799.26 Mn T
I

42 3793.10 U II 4 3796.28 w I 420 3799.31 Rh I

320 3793.22 Rh I 4 3796.30 Pr 700 3799.35 Ru I

28 3793.28 U 500 3796.37 Gd II 38 3799.54 Sm II
10 3793.29 Cr I 11 3796.44 Nb I 48 3799.55 Fe I

7 3793.30 Tb 16 3796.48 Zr T TII 14 3799.55 Nd
65 3793.37 Hf II 7 3796.49 Nd 18 3799.55 U

6 3793.42 Pr 18 3796.54 U 60 3799.91 V I

8 d 3793.52 Ce II 11 3796.59 Nb I 320 3800.12 Ir I

55 3793.55 Tb 16 3796.59 Re J 28 3800.26 Ru I

28 3793.57 TTu 4 3796.67 Ce T TII 70 3800.30 Pr T T
II

10 3793.61 V I 4 3796.72 Th I 20 3800.37 Sm II

12 3793.62 Mo I 1000 c 3796.75 Ho I 85 d 3800.38 Hf I

12 3793.79 Ir I 18 3796.84 U 3800.45 Hf I

3.5 3793.86 Ce II 11 3796.85 Nb I 12 3800.55 Mn I

11 3793.88 Cr T
1 7 3796.98 Tb 12 3oL)0.6/ Lu T

I

36 3793.91 Os I 50 3797.07 Er II 60 3800.89 Sm II

120 3793.97 Sm II 12 3797.13 Cr I 18 3800.94 Nb I

3.5 3794.06 Ir I 22 3797.26 Ho I 280 3801.02 Sn I

7 3794.15 Th II 32 3797.28 Sm II 2.0 3801.05 Pt
3.0 3794.34 F e

T
I 28 3797.30 Mo T

1 22 3oUi.i2 Nd
10 3794.34 W I 3.0 3797.45 Th II 18 3801.15 U I

10 3794.43 Mo I 6 3797.52 Fe I 32 c 3801.28 Ho II
9 3794.47 Nb I 16 3797.59 Re I 70 3801.29 Gd II
7 3794.61 Cr I 17 3797.72 Cr I 28 3801.30 Nb I

4 3794.66 Os 1 120 3797.73 S m T T
11 10 c 3o0i.3b Pr

8 3794.68 Ce II 14 3797.77 U 6 3801.36 Eu

20 3794.69 Ho I 70 3798.05 Ru I 7 h 3801.36 Tb
4 3794.69 Th I 4 3798.10 Th I 12 3801.38 Nd II

460 3794.78 La II 280 3798.12 Nb I 9 3801.44 Th I

22 3794.92 Ru T
I 7 3798.24 Er 8 3o01.52 W T

1

20 3794.95 Pr 24 3798.25 Ho II 200 3801.53 Ce II

120 3794.96 V I 3200 3798.25 Mb I 30 3801.80 Tb II
65 3795.00 Fe I 5 3798.31 Ti I 32 3801.84 Mo I

16 3795.13 U 16 3798.39 Gd II 6 3801.91 Mn I

32 3795.17 Tm II 32 3798.51 Fe I 10 3801.92 W I

8 3795.18 Ru I 65 3798.54 Tm I 10 3801.93 Dy II

8 3795.25 Gd II 15 3798.59 Tb 6 3802.07 Tm I

14 3795.26 Ce II 16 3798.65 Er I 2.0 3802.14 Th II

6 3795.38 Th 10 3798.66 Hf I 15 3802.17 Tb II

20 3795.45 Nd II 20 3798.75 Tm II 18 3802.27 U
14 3795.54 Nb I 18 3798.84 U 20 3802.30 Nd
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
3Jlcl 1 pn cythJ- J. and and length and and length and

in A Spectrum C^.\\ 7i T 7\ f T in A Spectrixm (^Vi ^1 1* ?l r* ^" T* in A Spectrum

J Pr X ± u 3806.76 Rh I 3810 10 Ce IIX X

15 3802.85 Gd II 10 3806.77 Sm II 7 3810 10 U
280 3802.92 Nb 20 3806.80 V I 4 3810 25 Gd IIX X

Th I
Q 3806.83 Cr I 1 40xtu 3810.33 Er I

Ce II / U KJL 3806.85 Tb 77 3810.38 W I

DO Ru J 7 3807.09 Er II %7 3810 43 Sm^ \J X V • ^ \J LXl IIX X

9 3803.35 u 70 3807.14 Ni I 70 3810 49 Nb I

70 3803.47 Nd II 28 3807.23 Nd II 34 3810.49 Nd II
o u V 3? 3807.50 V I 3 d 3810.57 Tb
D "^Rfl"^ AR Er Do 3807.54 Eu II o 3810.69 Mn I

q d ^Rf)"^ 7R V J 3807.54 Fe I 32 3810 72 Tm II
3803.90 V J 15 3807.65 Gd II 1000 c 3810.73 Ho I

4 3803.84 Ce II 6 3807.65 Mo I 30 3810.80 W I

/ u •^Rn"^ RR^ ou^. oo Nb 1 nX u 3807.69 Ce II oo 3810.90 Ce II
1 7 Sm RDu 3807.72 Tm I 7 3810.99 Th I

u ^RD'^ QR Th J 1 9 3807.74 Re I 3811.03 Nb I

3.0 3804.08 W J 26 3807.87 Th II 14 3811.06 Nd II
12 3804.10 Nd 9 3807.90 Dv 10 3811.33 Eu I

ddtt •^RD^ 1 4_/OUn. Xn Dy II X c 3807.90 Ho 1 nX u 3811.39 Mo I

CO ^ o u*T. X -J Ho 1 4X T 3807.92 Sm II cJ 3811.62 Ce II

4 J O U*T. X u Ce II 9 3807.93 Cr I 77 3811 65 Tb IX

10 3804.33 Dv II 3.0 3808 11 Co I 16 3811 77 Nd IIX X

20 3804.39 Gd 85 3808.12 Ce II 32 3811 78 Hf I

1 X "^Rd^ 49 Tb 1 7 3808.20 Zr 40 3811.85 Pr
^Rn^. ^9 Mo Qo 3808.25 Nd RR 3811.86 Ho I

7 ^ O U*T. Hf T
J c 3808 46 Sm IIX X XHU 3812 00 U I

55 3804.74 Nb I II 55 3808 52 V I 38 3812 07 Sm II
44 3804.80 Cr 4 3808 61 Th'WW»WX X 11 IX 20 3812 21 Ce IIX X

"^Rri/l RR^ OU H, OJ Pr II PR 3808.68 Ru I 40 3812.30 Dy I

^ u OU J, U 7 Gd II 3808.77 Nd II 9 0 3812.40 Th I

FeX ^
T QO 3808 79 La IIX X

oo 3812 45 Rh^WX^#~^ XVll IX

150 3805.36 NdX^ VA IIX X 28 3808 93 U IX 10 3812 47 Mo IX

55 3805.52 Gd II 24 3809 05 Dv II 12 3812 53 Nd
c. U Nd II 9A 3809.06 Nd II q 3812.58 U

^ OU J. D J? Sm II 1 4X H 3809.16 Pr II RR 3812.72 Ru I

Qo jo\j\j» ox ThX 11 II 40 3809 22 Ce II 99 3812 73 Tb
65 3805.92 Rh 28 3809 22 U II 32 3812 96 Fe I

10 3805.93 Mo T 34 3809 23 W I 24 3813.07 Th II
Mb I X 3 3809.49 Ho II 1 4Xt 3813.13 Dy

"^ROA n4 Sm II D 3809.50 Ce II 99 3813.16 Tb

J.'T j> o uo, U / HfXXJL II H 3809.50 Rh I TOO pX u u c 3813,25 Ho II
4 3806.11 Er 80 3809 59 Ml I 3.5 3813,47 Nb I

6 3806.13 Pr 24 3809.60 V I 110 3813.49 V I

X o "^RDA 9nJO\J o. ^ u Nb 94 3809.75 Sm II 3A 3813.63 Sm II
"^RDA 9AJ? O U O. ilD Dv II 3809.83 Th II 40 3813.67 Dy II

9 "^RflA ?A Tb 1 RX o 3809.84 Dy 9R 3813.79 U II
14 3806.47 Sm 24 3809.88 Sm II 8 3813.83 Sm I

h 380A A3 Nb 12 p 3809.93 Ho II 4 3813.89 Pr
6 3806.70 Fe 15 3809.95 Dy 360 3813.97 Gd II

360 3806.72 Mn 6 3809.96 Pr 28 3814.07 U II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
ajid length and and length and and length and

Character in A Spectrum Character in A Spectriim Character in A Spectrum

3.0 3814.46 Co I 6 3818.22 Ti I 9 3821.85 Dy
32 3814.63 Sm II 140 om o ^ A3818.24 V I 18 3821.95 u I

42 3814.73 Nd II 70 3818.28 Pr II 60 3822.01 V I

3814.74 \JfJi
T T
J. 1 150 3818.35 vX T TX 1 5 3822.03 1 1

T
1

14 3814.86 Ru I 3.5 3818.36 Sm I 60 3822.09 Ru I

3.0 3814.93 Ce II 6 3818.48 Cr I 12 3822.15 Th II
14 d O O T ^ O "7

3814.97 Tb 9
o O T o An3818.48 U II 12 3822.17 Gd II

7 3815.01 Ce II 7 3818.66 Mo I 320 3822.26 Rh I

3815.01 Kn T
J. 3.5 3818.68 1 n T

1 9 3822.35 TTU
3.0 3815.02 Th II 8 3818.69 Ce II 70 3822.41 Zr I

15 3815.43 Cr I 20 3818.69 Ho II 24 3822.47 Nd II
10 3815.50 Eu II 8 3818.69 Pt I 9 3822.56 U
55 3815.51 Nb I 8 3818.71 Er 24 3822.57 Dy II
1 n 3815.51 V T 4 3818.71 6 3822.80 Fr
12 3815.66 Re I 10 3818.74 Dy 48 3822.89 V I

4 3815.78 W I 42 3818.75 Gd II 18 3822.98 Mo I

40 3815.83 Ce II 9 3818.76 U II 11 3823.12 Tb
160 3815.84 Fe I 6 3818.84 Nd 16 c 3823.18 Pr II

3816.17 ir r T T
1 1 22 3818.86 IND T T1

1

32 3823.21 V T
1

20 3816.21 Dy 24 3819.02 Ce II 5 3823.26 Nd

11 3816.27 Tb 70 3819.03 Ru I 240 3823.51 Mn I

4
o m / on3816.31 Ce II 12 3819.07 Pr 6 3823.52 Pr I

6 3816.33 Co I 22 3819.15 Nb I 6 3823.58 Th II
7
1 3816.34 vruJNu T

1 9 3819.25 TTU T
J. 10 3823.60 T

1

8 3816.39 w I 10 3819.38 Hf I 12 3823.70 Ce II

5 3816.47 Co I 10 3819.44 Dy 44 3823.89 Mn I

65
o n T / /IT3816,47 Rh I 15

o m o r" /3819.56 Cr I
o n
38 3823.90 Ce II

9 3816.61 U 3400 cw 3819.67 Eu II 7 3823.99 V I

/ D 3816.64 LiCl
T T
1 1 14 3819.70 JNU 8 3824.00

10 3816.75 Mn I 5 3819.77 Ru I 10 3824.07 Pr

120 3816.78 Dy II 13 3819.87 Mo I 6 3824.14 Tb
22 3816.90 Tb 24 3819.96 V I 12

o o^ /I T r*

3824.15 Gd I

9 3817.16 U 14 3820.11 Tb II 4 3824.15 W I
1 niU 3817.20 HI T T11 4 3820.11 W T

1 40 3824.18 o m T T
1 1

24 3817.24 Ir I 500 3820.43 Fe I 11 3824.39 W I

70 3817.27 Ru I 130 3820.73 Hf I 80 3824.44 Fe I

11 3817.38 Nd II 70 d 3820.82 Sm 70 3824.88 Nb I

46 3817.40 Tm II 7 3821.00 Tb 50 3824.93 Ru I
1QJO 3817.46 Le T T

1 I 7 3821.18 r e 1 7 3825.32 MO T
1

8 3817.47 Th I 3.5 3821.19 Nb I 24 3825.64 Ho

160 3817.48 W I 9 3821.22 U 60 3825.65 Dy II
16 3817.49 Dy 14 3821.27 Ce II 320 3825.88 Fe I

26 3817.58 Zr II 12 3821.42 Th II 34 3826.05 Gd II
12 3817.63 Pr 8 3821.49 Dy 4 3826.17 Ta I

7 3817.73 Er 24 3821.49 V I 11 3826.19 W I

15 d 3817.84 V I 6 3821.51 Gd II 120 3826.20 Sm II

3817.98 V I 5 3821.62 Tm I 10 c 3826.29 Pr II
10 3817.87 Pr II 15 3821.70 Ce II 2.0 3826.36 Th I

12 3818.06 U 34 3821.73 Ho II 24 3826.38 Tm I

110 3818.19 Rh I 32 3821.82 Pr II 11 3826.42 Cr I
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Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

70 Nd T T
1 1 11 3830.03 Cr T

1 Lc 3833.74 Ta T TII
55

TTU T T
1 1 4 3830.06 Ih T

1 160 3833.75 Mo T
1

10 ^ O. 3 o S m T T
1 1 5 3830.27 V T

I
/I n 3833.83 Sm T T11

10 P D. OO Eu II 40 3830.29 Sm II 36 3833.86 Mn I

50 3826.70 Mo I 140 3830.29 Tb II 170 3833.89 Rh I

12 ^ D, / J. Pr T T
1 1 30 3830.47 JNu

T T
11 i / 3834.02 Tb T

1

7 h J D, / *+ 1 D 320 3830.53 T T11 /I 3834.04 W T
1

5 ^R?A 77 V T
1 38 3830.56 ce T T11 1*2^

1 3834.22 r e
T
1

9 "^R^A Rc; Ta I 100 3830.72 Pr II 30 3834.22 V I

8 3826.94 Th II 8 3830.77 Th I 100 3834.36 Mn I

11 jNd
T
1 7 3830.82 Mo T

1 4^: 3834.48 S m T
I

8 R97 1 4DOC / . XH Us T
1 18 3830.98 Gel

T T
11 /I n 3834.56 Ce T T

1 I

9 Mo T
1 8 3831.03 Dy 4^ 3834.60 S m T TII

8 Ce II 3.5 3831.07 Mo I 4 3834.75 Rh I

7 3827.27 Zr II 40 3831.08 Ce 7 3834.78 Ce II

22 ^R97 "^"^^ OL. 1 ,JJ Gel
T T
11 150 3831.46 TTU T T

11 14 3834.92 T^ «Pr T T
11

6 ^R97 "^A Er 85 3831.50 S m T T
11 /I 3834.97 Mo T

I

10 •1007 -io Ce 18 3831.64 Dy T T
11 32 3834.99 Gd T TII

130 1,0.01 R"? Fe I 12 3831.69 Ni I 20 3835.05 Ru I

14 3828.00 Nd II 19 3831.74 Th II 120 3835.05 W I

18 -2000 Sm T T 3.5 3831.76 Mo T
1 19 3835.08 La T T

11
20 ^IR^R 1 QJOCO, 17 Ti T

I 6 3831.76 Pr T 0lo 3835.14 TTU
3.5 ^ROR 94 Nb II 36 3831.80 Gd T T11 36 3835.18 XTUNo T

1

32 •200Q -20 Th I 70 3831.80 Ru I 9 3835.22 U
200 3828.48 Rh I 18 3831.84 Nb II 7 3835.31 Mo I

180 V T
I 18 3831.86 TTu 46 c 3835.35 Ho T T

11
4 ^RCR 71 Pr 36 cw 3831.9 Ho T T

1 1
00 3835.56 V T

1

12 •2000 71 Ru T
1 14 3832.11 Mo 1 / 3835.65 Er

32 "^R^R R^ Nd II 9 3832.23 Ce 28 3835.72 Sm II
90 3828.87 Mo I 160 3832.29 Pd I 4 3835.75 Ce II

10 ^RPR QtiJ O/i 0. y J Ta T
1 10 3832.30 /I

4 3835.90 Ce
18 TTU 300 3832.31 Mg T

1 Id un 3835.92 TTU
6 h "^RPQ 07 TLu T

1 7 3832.46 TT^ „Er o D n 3835.96 /jT
T
1

12 W I 7 3832.65 Tb 8 3836.05 V I

26 3829.16 Nd II 8 3832.75 Ce II 24 3836.06 Os I

44 -looq 97 TT AHo I 6 3832.76 XT^Nd cc 3836.11 Ce T T
11

11 Th T TII 8 3832.81 Sm T
I 1/: 3836.30 Re T

1

140 Mig
T
I 3.0 3832.84

TTV I <:6 3836.45 XTUNb T
1

3.5 c Pr 460 3832.88 Y II 200 3836.50 Dy II

14 3829.39 U 13 3832.91 Dy 44 3836.54 Nd II

22 Gd T T
II 20 3832.97 Gd I

n 3836.54 Th 1

14 "iHOQ A7 Hi I 3.5 3832.97 Th T TII 3836.58 Tn T
1

15 J Oc. 7, DO Mn I 15 3833.02 TTU y 3836.60 Ta T
1

13 '^R'JQ AQ Ce II 8 3833.04 Pr 160 3836.76 Zr II

16 3829.75 24 3833.07 T T
J. J.

R 3836.78 TiX X TX

9 3829.79 u I 3.5 3833.26 Nb I 95 3836.91 Gd II

3.5 3830.00 Nb I 3.0 3833.31 Fe I 7 3837.08 Nb I

3.5 3830.00 Ta II bu
"2 0 "2 '2 /in Tb I 7 ^0^ /.io Tb I

28 3830.02 Hf I 8 3833.60 Pr 9 3837.21 Ce II

14 3830.03 Ce II 8 3833.68 Ti I 9 3837.27 U
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriam Character in A Spectrum

140 CW 3837.51 Ho II 120 3841.32 Dy II 9 h 3845.12 u
18 3837.66 Er 2.5 3841.46 Co I 5 3845.28 Ce II
14 3837.83 Tb 10 3841.72 Ce II 28 3845.32 u
18 3837.87 Th 18 3841.81 Nb T 3UU 3845.47 Co 1

20 3837.91 Nd II 12 3841.89 V I 12 3845.47 Gd II

28 3838.07 Ru I 24 h 3841.95 Nd 8 3845.48 Ce II
15 3838.15 U 20 3841.96 Th II 34 d 3845.61 Tb II
110 3838.20 Tm II 28 3842.02 Dy I 6 3845.74 Nd
500 3838.26 Mg 4 3842.05 Ce T T11 3845.90 Nb T

1

14 3838.28 Zr II 60 3842.05 Co I 11 3845.95 Mo I

24 3838.36 Ho II 46 c 3842.05 Ho II 12 3846.00 La II
10 3838.39 Er 120 3842.20 Gd II 80 3846.21 W I

32 3838.50 W 10 3842.30 W I 9 3846.24 U
90 3838.54 Ce T T 28 3842.36 Pr T T

1 1 3846.25 Th T T
1 1

14 3838.67 Dy II 20 3842.36 Sm II 5 3846.28 Sm I

4 3838.90 Gd I 85 d 3842.50 Tb II 36 3846.33 Dy II
38 3838.94 Sm II 14 3842.71 Nb I 5 3846.45 Ti I

100 3838.98 Nd II 6 3842.90 Th II 15 3846.49 Gd I

17 3839.00 V
{

3843.02 Th T
1 1 Dio 3846.52 Ce T T

1 1

9 3839.03 Ta 17 3842.98 Tb 18 3846.55 U I

3.5 3839.26 Fe I 3.5 3842.99 Er 60 3846.61 Pr II
12 3839.38 V I 9 3842.99 U 4 3846.64 Ta I

8 3839.39 Er 50 3843.02 Zr II 44 3846.68 Ru I

10 3839.50 Ce T T
1 1 55 3843.03 Sc T T

11 li 3846.71 Nd
20 3839.51 Nd II 8 3843.16 Ru I 55 c 3846.73 Ho II

90 3839.62 U I 6 3843.26 Fe I 12 3846.76 Sm I

100 3839.64 Gd II 140 3843.28 Gd I 6 3846.80 Fe I

85 3839.70 Ru 6 3843.39 Pr 10 3846.91 Pr
60 3839.74 Th T T

1 1 120 3843.50 Sm T T
11 0 3846.97 Nd

26 3839.78 Mn 8 3843.61 Lu I 36 3846.99 Dy I

10 3839.92 Yb I 7 3843.66 Os I 50 3847.01 Zr I

8 3840.14 V I 6 3843.76 Pr 36 3847.25 Mo I

12 3840.26 Gd I 16 3843.77 Ce II 34 3847.33 V I

13 3840.30 Os 20 3843.77 Sm T T
11 O Q 3847.49 W T

1

80 3840.44 Fe 8 3843.80 Gd II 40 3847.51 Sm II

60 3840.44 V I 120 3843.86 Ho II 15 3847.84 U
30 3840.45 Sm II 6 3843.90 Mo I 7 3847.87 Y II
6 3840.61 Sm II 3.5 3843.93 Nb I 17 3847.88 Tb I

60 3840.72 La T T
1 1 26 3843.98 Mn T

1 3848.02 Tm T T
1 1

280 3840.75 V 9 3844.00 U 11 3848.05 Ta I

6 3840.80 Th I 4 3844.04 Ta I 20 3848.11 Ce II
14 3840.82 Ru I 7 3844.08 Nb I 100 d 3848.24 Nd II
24 3840.87 Tm 6 3844.18 Nd 3848.31 Nd II
32 3840.91 Dy 12 3844.23 Eu II 18 3848.30 Mo I

50 3841.01 Pr II 9 3844.23 U 7 3848.32 Er

80 3841.05 Fe 28 3844,30 Dy I 90 3848.52 Nd II
50 3841.08 Mn 40 3844.44 V I 70 3848.60 Ce II

220 3841.18 Lu 8 h 3844.50 Sm II 36 d 3848.62 U II

32 3841.28 Cr 16 c 3844.56 Pr II 3848.72 U
13 3841.29 Os 140 3844.58 Gd II 340 3848.76 Tb II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

48
o O /I O "7 O Sm II 100 3853.03 Dy II 36 3857.91 Sm II

16
o o /I o no Cr I 3853.05 Ti I 4 JOD 1 , 7H Ce II

160 •2 0/10 no La II 5 3853.10 Tm II 14 3858.14 Ti
80 3849.18 Hf I 70 JOD J , LU ue II 12 3858.26 Pr II
50 3849.25 Zr I 10 ?Qc;-2 OQ^03^.^7 J-iU I 130 3858.30 Ni

8 3849.32 Er 40 om I 60 3858.31 Hf I

12 3849.32 V I X X 3853.38 Nb I 48 3858.39 Er
12 3849.36 Cr I 11 3853.73 Ti I 36 3858.41 Dy
28 3849.38 Dy II 200 c HO II 13 •2 O C O ACJODO.HD Gd J

4 3849.42 Ta I 13 ^034.10 yjCX II 14 "2 O C O CO3o5o.b^ S m I

8 OQ/I Q /I Q ue 100 •iQC/l 1 Q Le II 20 3858.55 Nd
14 •2 Q/l Q CO Xlfni II 3854.21 Sm II 7

•2 O C O Z. O XTV I

5
•2 Q/l Q c;7 II 16 3854.22 Cr I 30 •2 O C O "7/13o5o. /4 Sm

4
•2 Q/l Q CQ^£547. 37 1 D I 46 -2Qc:/l oo TTU I 30 •2 O C O Q C Nb J

9 3849.71 U 100 •2 Q C /I TO
i^e II 11 3859.14 Pr

15 2 Q/l Q Q C TTU II 28 "iQc;/! en
1 n II 6 3859.22 Fe I

34 3849.88 Ho J D 3854.56 Sm I 16 3859.29 W I

48 3849.91 Er 180 3854.66 U II 28 3859.34 Ho
17 3849.94 Os I 3.5 JOD'^, 1 U IND I 8 3859.34 V
50 3849.97 Fe I 13 joD'i.y i.

T r,Lia II 7 3859.42 Nd

24 3850.04 Cr I 7 3855.15 Nb I 360 3859.58 U II
10 3850.12 Ce II 9 3855.29 Cr I 4 3859.80 Ta I

28 3850.22 Nd II 50 3855.30 Ce II 10 3859.85 Th II
70 3850.43 Ru I 130 3855.37 V I 420 3859.91 Fe

320 3850.69 Gd II 7 3855.38 Tb I 20 3860.72 Ru I

7 3850.82 Fe I 10 3855.43 Zr II 3.5 3860.86 Nb I

120 3850.83 Pr II 3855.45 Nb I 20 3860.91 Hf I

500 3850.97 Gd II 16 3855.54 W I 16 3860.94 Nd
8 3851.17 V I 44 3855.56 Gd II 8 3861.06 W

10 w 3851.37 Tb 12 3855.57 Cr I 15 3861.14 Gd II

26 h 3851.54 Ho 16 3855.58 Tb II 28 3861.16 Co I

3.0 3851.57 W II 3855.84 V I 36 3861.16 U
28 3851.60 Er 10 3855.88 Pr 4 3861.24 W
75 c 3851.62 Pr II 60 3855.90 Sm II 8 3861.31 Pr II

140 d 3851.66 Nd II 60 3855.93 Er 300 c 3861.68 Ho II

3851.74 Nd II 85 3856.37 Fe I 8 3862.05 Pr
9 3851.72 U I 3856.46 Ru I 50 3862.05 Sm II

24 3851.86 Tb II 500 3856.52 Rh I 16 3862.22 V
32 3851.88 Sm II 44 cw 3856.94 Ho II 26 3862.23 Sm II
7 3851.99 Mo I 10 c 3857.00 Pr 16 3862.47 Ce II

4 3852.10 V I 3857.11 Pr 18 3862.52 Nd II
8 3852.11 Ce II 3857.02 Ce II 60 3862.62 Ho I

3.5 3852.11 Pr 20 3857.09 Os I 60 3862.69 Ru
12 3852.14 Ru I 14 3857.24 Ce II 600 3862.82 Er {
LO 3852.14 Th T1 120 3857.55 Ru T

1 1 A a 3862.93 Nb

12 3852.22 Cr I 22 3857.63 Cr I 3863.05 Nb II
36 3852.40 Ho II 30 3857.64 Ce II 23 3863.05 Gd II

420 3852.45 Gd II 80 3857.72 Ho II 9 3863.09 U
2.0 3852.58 Fe I 6 3857.82 Ce II 220 d 3863.33 Nd II

100 3852.81 Pr II 10 3857.84 Tm II 3863.40 Nd II
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Table 2. All Observed Lines in Order of Wavelength

Tt^'f" ^ o 1 1"^rUl Ldlo 1 1 y Wave- Element ijiLens ixy Element Intens ity Wave- Element
length and 3.iici I TieiigLri and and length and
in A Spectrum v^xidxcictcr in Spectrum Character in A Spectrum

36 3863.38 Nb I 16 3868.14 Ce II 5 3873.26 Ce II
32 3863.41 Th II 4 3868.22 Er 3.5 3873.40 Pr
14 h 3863.42 Sm II 14X ~ 3868 40 Ti I 1 4X ^ 3R73 47 Sm II
14 3863.87 V I 9 3868 42 U II 24 3R73 ^i? Ru I

260CUV/ 3863.87 Zr I 48 3868 46 Dy II 23 3R73 S7 Gd I

11 3864.05 Sm II 13 h 3868.50 Ce II 7 3873.64 V I

8 3864.06 Pr 7 3868.58 Pr II 3.5 3873.76 Fe I

2800 3864.11 Mo I 140 3868 81 Dy I 19X / 3873 78 Tb II
18 3864.30 U 13 3868 90 Tb II 26£- \J Th I

20 3864.34 W I 50 3869 07 Nd II 1 20 3873 96 Co I

70 3864.34 Zr I 55 3869.08 Mo I 100 3874.00 Dy II
18 3864.48 U 8 3869.16 Pr 46 3874.04 u
8 3864.49 La II 26 3869 43 Dy II 36 r 3874 09 Ho II

12J- C 3864.79 Gd I 3869 57 Ce II 320 w 3874 1 9 Tb II
20 3864.81 Er 42 d 3869 75 Tb II 2 0 Sm II

140 3864.86 V I 70 3869.87 Dy II 12 3874.41 W I

12 3864.91 Ho 10 3869.91 Pr 10 3874.45 Pr II
7 3865.02 Nb II 24 3869 94 Re I 1 5X -} 3874 46 Gd I

3865.04 Nb I 42 3870 m Rh I A 3874 53 Cr I

24 3865.24 Sm II 18 3870 05 u 4 3874 61 Lu I

7 3865.39 Ce 8 3870.35 Pr 22 3874.68 Ce II
12 3865.40 Ru I 4 3870.58 V I 70 3874.68 Ho II
1 8 3865.45 Dy II 22 3R70 73 Pr 1 2X ^ 3R74 73 Er
50 r 3865.46 Pr II X ^ 3870 87 Ce II T 8X \J 3R74 R6 Th I

20 3865.47 Os I noX X 3871 n4 u I 22 3R75 04 Ce II

34 3865.53 Fe I 18 3871.08 V I 160 3875.08 V I

16 3865.57 Eu I 7 3871.19 Nb I 7 3875.15 Dy II
1 8 3865.64 Ir I 1 3X^ 3R71 54 Gd II 30 3875 1 9 Sm II

3865.69 Sm II 1 8X U 3R71 ^4 Dy II 22 3875 22 Tb II
X T U 3865.92 U II 340 3871 h4 La II 24 3875 26 Re I

10 3865.98 Nd II 60 3871.78 Sm II 22 3875.26 Ti I

7 3866.05 W I 3.0 3871.81 Ce II 15 3875.37 Th I

3866.44 Ti I 7 3R71 RR U 3 5 3875 42 Nb I

1 4XT 3866,52 Nd II 40 3R72 05 Ho 20 3875 46 Gd II

3866.59 Dy II 600 3872 1 3 Dy II 42 3875 54 Sm II

3.5 3866.69 Mo I 6 3872.39 Rh I 2.0 3875.64 Th I

28 3866.80 U 34 3872.50 Fe I 8 3875.68 W I

3866.81 Nd II 1 8X \J 3872 55 Hf II 1 4X ~ 3875 74 Nd II

JL ^ 3866.82 Ce II 1 3X.^ 3872 62 Gd II 18X VJ 3875 76 Nb I

150 3866.99 Gd I 4 387? 72 Eu I 8 3875 87 Er

18 3867.17 U I 4 3872.72 Pr 28 3875.87 Nd II

2.0 3867.22 Fe I 24 3872.72 Th II 44 3875.90 V I

X J/ 3867.26 Gd II 28 3R72 R3 W I 3876 08 Ru I

7 3867 34 HfJ\J\JI%J^ 111.
T TX X 20 3872 85 YbX 1^ TX 60 3876 09 V I

22 3867.55 Pr II 3873 00 Tb I 18J. \J 3816.13 U I

24 3867.60 V I 5 3873.02 Pr 14 3876.14 Ce II
QO 3867.84 Dy II Ce 3 u / O. X O Pr II

120 3867.84 Ru I 240 3873.12 Co I 9 3876.59 U
28 3867.92 Nb I 10 3873.21 Ti I 55 3876.65 Lu II

200 3867.98 W I 10 3873.22 Sm II 6 3876.67 Tb I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and iengLii and and length and

t^nar acier in A Spectrum v^naracter in XTL Spectrum in A Spectrum

65 3876.77 Os T
1

-7 [-

75 3ool.4o TTU T T
1 1

0 c2.5 3oob.27 CO 1

8 38/6.0^: I 12 3881.59 iNu 280 •2 OOC OQ 0poob.27 om T T
1 1

12 3876.84 Co T 60 3881.61 110 4 3ooD.3o rjT
T T
11

24 3876.86 Re I 3ool, /o Tb II 1 /I n14U 3885.42 Zr I

14 3876.96 Nb I 34 0 0 OT "7

n

3881.79 Sm II 1 1 nllU 3885.44 Nb I

50 0 o~7/ n "7 ^ T T 10 1 OOT 0 /I3881. o4 Ca T T
11 0 c2.5 3oob.bl re T

1

14 0 0"7"7 T n TJf3877, lu Hi T T 22 3881.86 US T
1 70 •2 Q Q C Z, Q XTU^oob.Do rID

T
1

12 3877. ZU bm T T 14 3881.87 ce T T
11 4 OQDC 7 73ooD. / / In T

1

180 c 3877.23 Pr II 34 2 0 on 073881.8

/

Co I
1 0lo 3885.91 Sm II

6 3877.27 Eu II 26 3882.00 Dy II 0 0 3886.07 Nb I

32
00~7"7 '2/1 T>Vk3o / /.34 Rn T 9 3882.01 RU T

1 5 n 3000.U7 JNa
T
1

18 ^0 / /.47 0m T
1 14 3882.15 1 1

T
1 180 -2 Q QZ, 0 Q TP r\^ooD.2o re T

1

55 3o / /.b6 ND T 9 3882.32 Pr 170 ^QQ^ "27 To T T11

90 3877.60 Zr I 14 0000 0 "5

3882.33 Ti I
0 3886.50 Ce II

50 3878.02 Fe I 36 0000 0 /3882.36 U II
"7

7 3886.59 V I

46 '2 Q"7 0 no TT^0/0. U7 U 120 0000 /I c3882.45 ce T T11 3.5 -2QQZ, 7C C\cy3ooo. /b US T
1

12 T T
I I 24 3882.50 0 m T T11 32 OQOZ, 7Q -«^oob./7 cr T

1

48 1 0"70 0 0 TT" T T
1 1 18 3882.52 Hi T

1 55 3ooD.o2 MO T
1

10 3878.31 Pr II 100 0000 0 "7

3882.87 Er II 24 3886.82 Tb II
90 3878.37 Ce II /I 042 •2 0 0 003o82,89 Ti I

7
1 3886.91 Th I

85 OQ7Q CO TTq^ 0 / 0. DO r e T
1 18 0000 in3883.10 TTU 7 2007 m "yVi^00/. ui in T

1

65 -20-70 CO vr/I^o/o.Do JNa
T T
1 I 500 3883.13 TI

1m T
1 35 2007 nc "Pq^00/. ub re T

1

14 •2070 71 \7'
^0 / 0. / i V T T

1 I 70 3883.14 IND
T
1 5

2 QQ7 T T C^00/. 11 om T T11
90 3878.82 Nb I

r 1-

55 3883.29 Cr I 12 3887.16 Er II
3878.97 Nb I

0 02o •2 00 -2 '2 "2

3oo3.33 U -7

3887.16 Gd II

1 olo -2070 nc T
1

1 "2 n13U •2 0 0*2 /I /I3oo3.44 Tm T T
11 /I HA400 -2007 -2 C rn-tr^ T

1

10 -2070 n7 T T 11 3883.57 ce T T
11 13 •2007 /I C TT3oo/.4b U

40 '2 07Q T n T\-r»30/7.IU Dy T T11 4 3883.66 Cr T
1 8 1 007 /I Q3oo/.49 Re T

1

28 3879.21 Pr II 6
0000 "7/
3883,76 Nd 9 3887.55 Dy I

5 3879.31 Ce II 13 0 0 0 '5 "7 "7

3883.77 Hf II 1 C J15 a 3887.64 Tb II

-7

7
•2 0 7Q 1 C XTK3o/9.j>b ND T T

1 1 2.0 3883.80 0 m T T11 1 o13 1 007 7n TT3oo/. /U U
18 •2 07Q C -2 TT T

1 4 3883.83 W T
1 7

-2 0 07 7*2 T
1

60 *2 0 7 0 C C XT*43o/9.5b Na T T11 3.0 3883.89 V T
1 9

-2007 77 T~> , -,3oo/. // Ru T
1

28 3879.59 Ho 12 0 0 0 /I no3884.02 Ru I
0 n
3.0 3887.77 Y I

5 3879.61 Ce II 4 n 0 0 0 /I n /I3884.04 Pr II 0 032 3887.87 Nd II

10 •2 0 Tn / /I Til*3o/y,64 Tn T
I 8 000^ no3884.08 Er T

1
1 C15 0 0 0 "7 00 Til-fcioo/.oo Tb T

I

18 0 0 "7 n "71 TT3o/y,71 U 6 3884.08 XT^Nd 8
'200~7 QC T>^3oo/.7b Re I

9 3o/9.99 Tb I 8 3884.20 Ce T T11 5 h 0000 no rr^ 43880.02 Tl 1

9 3880.35 Tb I 4 3884.52 Th II 3.5 3888.06 Pr
46 3880.38 Nd II 5

0 n 0 /I / 03884.62 Co I
0 n20 3888.09 Er II

5 ^oou.4i ce T T
1 1 6 3884.66 CfU

T T
1 1 7 ^000. io JviO

T
1

70 ooon /i7 Tiv.^ooU.H/ fr T T
1 1 9 3884.68 RU T

1 44 '2 D D D 0-2 fyK^ooo.2j) ID T
1

120 ^ooU.ou JLr
T T
1 1 18 3884.68 TTU 5 •2DDD OQ n»»^000.27 Pr

60 3880.77 Sm II 6
0 0 0 yi "7/13884.74 Nd 6 3888.34 Rh I

/O ^OOU. / 0 ilU T TX i.
T "2

13 •200/! 7 c3oo4. /5 J-j u.
T±

T 0lo T T
J. X

8 3880.78 Pr 10 -200/1 003o84.o2 Th II 16 3888.45 Dy II
34 3880.82 Hf II 18 3885.10 Tb I 35 3888.52 Fe I

g 3881.29 Tb I HO C.
200c T q^OOJ.17 Pr II y 3888.88 Mo I

34 3881.38 Sm II 11 3885.20 Ta I 14 3888.93 Gd I

80 3881.39 W I 48 3885.22 Cr I 340 c 3888.96 Ho II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intens ity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Char acter in A Spectrum

10 3889.00 Ce II 2.0 3891.72 Th I 140 3894.70 Gd II
16 3889.01 Dy II 4 3891.77 Ce II 4 3894.70 Nb I

50 3889.16 Sm II 140 1 3891.78 Ba II 3 3894.94 Pr
3889.22 T T11 18 3891.82 TTU 8 3894.97 OC

18 3889.23 Hf 24 3891.85 Dy II 24 3894.98 Co I

6 3889.30 Ce II 5 3891.93 Cr I 5 3895.08 Pr II
7 3889.33 Ba I 9 h 3892.03 Zr I 6 3895.08 Tb I

18 3889.33 Hf 28 3892.06 Nd II 3.5 3895.09 Sm II
46 c 3889.33 T T

11 1.2 3892.12 CO 50 3895.12 Ce T T
11

3889.42 Pr 60 3892.21 Ru J 3.5 3895.18 Os I

6 3889.48 Ce II 3.5 3892.30 Th II 16 3895.23 Gd II
4 3889.63 Nb I 18 3892.41 U 17 h 3895.25 Ti I

22 h 3889.66 Nd II 6 3892.47 Hf I 15 3895.27 U II
3.5 3889.67 JN 1 5 3892.52 14 3895.34 Dy T T11

3 3889.80 Nb { 3.0 3892.66 Ba J 8 3895.37 Nd II

12 3889.82 Er II 46 3892.68 U II 6 3895.39 Tb I

9 3889.84 Tb II 340 3892.69 Er I 3.5 3895.42 Sm II

75 3889.93 Nd II 4 3892.72 Gd I 24 3895.42 Th I

6 3889.95 1 1 12 3892.72 W 35 3895.66 r e T
1

7 3889.96 Re { 3 3892.77 Ru { 42 3895.79 Gd II

2.5 h 3889.97 Pr 36 3892.86 V I 13 3895.81 Er II
85 3889.99 Ce II 24 3892.87 Dy I 18 3895.90 Nb I

46 3890.08 Sm II 2.0 3893.03 Ta I 5 3895.91 Nd
55 3890.18 ITV 1.2 h 3893.07 CO 30 3895.99 1 0 T T

1 1

14 3890.20 Ru J 32 c 3893.08 Ho II 8 3896.11 Re I

10 3890.22 Nd II 4 3893.11 Th II 16 3896.13 Nd II

260 3890.32 Zr I 14 3893.23 Ce II 7 3896.16 V I

160 3890.36 U II 3.5 3893.32 Mo 420 3896.25 Er II

8 3890.42 Oa 15 3893.38 1 D
T T11 3.5 3896.38 DIlD J

55 3890.42 Ho 3.5 3893.39 Fe 2. Obi 3896.43 Ta TaO

32 3890.53 Tm II 2.0 3893.41 Th II 14 3896.53 Zr I

75 3890.58 Nd II 11 3893.52 Ho II 30 3896.58 Tb II

32 3890.60 Er II 6 3893.69 Tb I 32 3896.62 Tm I

3.5 3890.71 MO 5 3893.73 IND 60 3896.76 tio T T1 X

4 3890.74 w 7 h 3893.84 Zr 2.0 3896.78 Eu I

17 3890.76 Ce II 6 3893.87 Ce II 36 3896.78 U II

5 3890.85 Gd II 5 3894.03 Nb I 48 3896.80 Ce II

75 3890.94 Nd II 22 3894.04 Cr I 4 3896.84 Pr II

6 3890.95 Tb 7 3894.04 V 3.5 3896.85 JVIO T1

17 3890.99 Ce II 30 3894.05 Sm II 120 3896.98 Sm II

1500 c 3891.02 Ho II 340 3894.08 Co I 7 3897.04 Pr II

6 3891.05 Th II 36 3894.12 U I 18 3897.06 U
7 h 3891.12 V 3.0 3894.14 Pr 7 3897.08 V I

24 3891.21 Sm II 240 3894.20 Pd J 9 3897.24 Ru I

60 3891.30 Nb 3 3894.24 Ru 3.5 3897.26 Sm II

180 3891.38 Zr 6 3894.32 Ce II 4 3897.26 Tb I

6 3891.41 Ru 15 3894.46 Tb II 14 3897.26 U
34 3891.51 Nd II 7 3894.51 Dy 30 c 3897.27 Ho II

9 3891.68 U 45 3894.60 Tb 20 3897.28 Pr II

12 c 3891.70 Pr II 48 3894.63 Nd II 6 3897.32 Gd I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and and and length and

in, A Spectrum 1* ri^^ f ^ i' T i TI A Spectrum in A Spectrum

AH Ce IT HfXX<L II 4 390^ RAJ 7 u J. 00 ErXJ X IIX X

26 3897.63 Nd IT 4 3900.73 Pt 1.8 3903.90 FeX

3.5 3897.65 IX 12 3900.74 TbX Kf
T

7 3903.91 PrX X

7
/ jOv 1 . DO Zr I 1 4IH -^qnn 7qJ 7 u u. / 7 Ho I 7 ^qn-j q-2J 7U J. 7

J

Ce II
g J O 7 / . / 1 U tin "^qnn 7qJ? 7UU. #7 Tm II AH ^90*^ QRJ 7 u J. 70 W
AH jOy 1 , 1 c. Pr 70 "^Qnn RAJ 7U U • 00 YbX Kf J 9n^ u •iqn'^ qqJ 7U J. 77 F.rXll X y

4 3897.89 Au J 24 3900.88 ThX IJ. IIX X 1.2 h 3904.05 Co J

30 3897.89 Th T 20 3900.89 Sm IIX X 10 3904.08 ThX IX IIX X

Fe I a0 •^qfin qiJ 7 UU. 7X Re 7 ^q04 1 4J 7 UH. X H Tb
1 1-1JLD n %OQl Q1Joy / . /I W 1 RX zj ^qnn qAJ 7 UU. 70 Ti 1 9x^ '^q04 1 RJ 7 UH, X 0 Nb

"^RQR ni J H J? 7 ux . u 7 Rp J 1X J '^q04 91J7 UH. L. X TTX X

22 h 3898.02 VV J 4 3901.14 ThX 11 ITX X 2.5 3904.22 T?h

40 3898.27 T TX X 11 h 3901.15 VV 22 3904.29 y

J?0 /O. ^ o Nb II X H ^qm 94J 7 U X . H Ru I ^4JH ^904 "^0J 7 UH, JU U II
g J070. Jo Ru 1 nxu Ce II 90^ u ^qn4 "^4J 7UH, JH Ce II

D logo Ai. ThX 11 y g J7UX. J J J ^AJO '^qn4 44J 7UH,HH HoXXV J

3898.50 ThX 11 y 150 3901.35 ThX yj y 4 3904.47 V y

1.2 3898.49 To T
5 3901.68 Ce IIX X 18 3904.56 TJ IIX X

7 Ti I q7 ^qm ARJ 7 U X . 0 0 Tb II H 7qn4 ^RJ 7 U H, J 0 Ce II
DVJV Joy O. D T Dy II 1 7X / "^qm 71J 7 U X. / X Os 90u •iqn4 sqJ 7U H, J 7 Er II

J. J. J 07 O. _^ D Nb T JO 7qm 77J 7 U X . / / Ma T A h0 11 "^904 ^19
.-^ 7 U H. 7 YX y

5 3898.60 L.a J 4 3901.83 W y 220 3904.78 TiX -L y

3.5 3898.78 TaX CI,

T
75 3901.84 Nd II 3.5 3904.80 Pr

"^RQR R4J7070. OH Pr II Q d7 IX
^qn9 nnJ 7 uc. u u Tb II ^ 0J. u "^904 R9J 7U H, 0^ Yb II

cc J070. 7*T Ce II J. u '^Qn9 1

1

J 7 \JL.m X X Cr q7 ^904 8RJ 7 UH. 0 J U

c u ^Qgq r\AJ07 7. U H Er T ^909 1 9J 7 UC« X c. ThX IX 12 '^905 1 9 ThX Al II

14 3899.10 u IIX X 3902.17 ThX 11 100 3905.44 Er
11 3899.13 V II 32 3902.23 HoXXw II 11 3905.53 S iVJ X y

77 -iOQQ -1 C
-?07 7. X Dy 1 90 ^9(19 9R V q "^905 5A Dy II

770ecu "iQQQ onJ 07 7. ^ U Tb II -J
•^007 "^9 Sm II D ^qn^ t^A Nd

7 Nb J '3,007 AOJ 7 U . H U Gd II '?905 A5 Gd J

18 3899.27 u 26 3902.47 PrX X IIX X 140 cw 3905.68 Ho II

4 3899.39 IIX X 30 3902.49 TT
yj IIX X 100 3905.89 Nd IIX X

^QQQ 470 7 7 . He. u 5(1 J 7 U t.. X Ir q '^905 95 Dy
J077. JO Pr II Q0 J V\jL.m -JX Nd Q0 w

ID -iRqq C7J Oy 7,D

1

Th T TX X '=iqn9 c;rJ 7U^. JO La J Q0 J? y Uu» U y Nd IIX X

14 3899.64 Ho T TX X 10 3902.66 T rX X J 7 3906.09 PrX
55 3899.71 28 3902.71 nd y 6 3906.29 ToV-/ ^ y

HO •20QQ 70J 077. /

0

u II A^i J 7 Ut, / D Er II RiiOoj u -^qnA "^AJ 7 U D. J H Er II

joyv, 7H Hf 'zqn9 q9 Cr 9R^ 0 ^90A 4AJ 7 UO, HO U

7 0 jqnn 1 9 Th T TX X 55 '^qn9 qRJ7U^. 7J Fp y 1 4X H '^90A 4RJ 7 UD.HO FpX C J

2.0 3900.18
i

1800 3902.96 jyju y 5 3906.54 ThX u T TX X

11 h 3900.18 V 3.0 3903.08 ThX u y 8 3906.75 VV
o iqnn 9n Ce II 00 J7UJ.XU Th H '^90A R1J 7 UD. OX Sm II

1^ u iqnn 91J7V\J, C.1. Nd II c ^qfT^ 1 AJ 7UJ. X D Cr H iqnA RqJ 7 u 0. 0 7 Hf

1 9 "iqnn "^qJ7UU. J>7 Os H "^qiT^ 9A V II 9 '^90A 91J 7 UD. 7X Nb
6 3900.51 Eu 7 3903.30 Dy 14 3906.92 Ce II

36 3900.52 Zr 16 3903.34 Ce II 7 3906.92 Mo
44 3900.54 Ti II 100 3903.42 Sm II 3906.98 Mo
4 3900.57 Th 7 3903.51 Nd 2400 cw 3907.10 Eu II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

6 3907.12 Gd I 13 3910.30 Ho I 13 3913.01 Nb I

55 3907.29 Ce II 15 3910.43 Tb I 7 3913.01 Th II
3.0 3907.30 Pr 9 3910.50 Er 3913.08 Th I

11 3907.45 ce T T
1 1 10 3910.70 ce T T

1 I 7 3913.36 Mo
1800 3907.49 Sc I 8 3910.79 V 8 3913.37 Sm II

6 '3907.50 Nd 4 3910.81 La II 42 3913.46 Ti II
12 3907.64 Nd 15 3910.85 Tb I 26 3913.48 Tb I

3.0 3907.65 Os I 18 3910.89 U 10 3913.51 Rh
30 3907.84 JNa

T T
1 1 3.5 3910.92 b in

T T
11 32 3913.56 Pr T T

II
80 c 3908.03 Pr II 7 3911.09 Mo 11 3913.62 Dy

44 3908.08 Tb I 120 3911.16 Nd II 6 3913.62 Sm II
7 3908.09 Ce II 9 h 3911.19 Ti I 20 3913.69 Nd II

10 3908.21 Re I 8 3911.28 Yb 6 3913.78 Gd II
13 3908.25 jyio

T
1 10 3911.30 ce T T

I I 4 3913.82 Ih T T
II

9 3908.33 U 4 3911.31 Pr 13 3913.92 Re

40 3908.41 Ce II 9 3911.58 Er II 13 3913.98 Dy II
8 3908.42 Er I 4 3911.62 Gd I 8 3913.99 Ce II

320 3908.43 Pr II 24 3911.67 U 14 3914.20 U
9 3908.47 TTU 3.0 3911.77 T n 14 3914.27 TTU

28 3908.54 Ce II 36 3911.80 Ho 11 3914.33 V II

4 3908.59 Nb I 3.5 3911.80 Pr 42 3914.34 Ti I

6 3908.68 Tb I 3,0 3911.81 Os I 3.5 3914.34 Zr II
3.5 3908.74 Th I 2100 3911.81 Sc I 14 3914.63 Tb

80 3908.76 Cr T
1 10 hd 3911.82 Cr 70 3914.70 XTV*JND

12 3908.76 Ru I 3912.00 Cr \ 2.0 3914.74 Ti

8 3908.77 Ce 6 3911.91 Th I 22 3914.76 Pr II
22 3908.97 Nb I 4 3911.92 Er II 14 3914.85 Ru I

2.5 3909.05 Ce II 3.5 3911.94 Mo I 44 3914.86 Dy II
9 3909.06 TTu 4 3911.99 Fr 7 3914.95 ce T T

I I

70 3909.08 Ru I 9 3912.11 Ru 26 3915.13 Nd II

2.0 3909.13 Th I 4 3912.13 Ta I 4 3915.24 Eu II
35 3909.16 Tb I 16 3912.19 Ce II 50 3915.38 Ir I

7 3909.18 Hf I 17 3912.21 V 60 3915.43 Tb
4 3909.25 Gd T

1 50 3912.23 Nd T T
II 10 3915.44 JylO

19 3909.31 Ce II 5 3912.27 Pr 18 3915.47 Pr II

7 3909.33 Ta I 8 3912.28 Th II 28 3915.52 Ce II

30 3909.54 Tb I 10 3912.30 Tb I 44 3915.58 Dy II

7 3909.55 Mo I 11 3912.43 Er II 4 3915.70 Er II

11 3909.56 Ho T
1 7 3912.44 ce T T

I I 10 3915.84 cr
7 3909.60 Nb I 12 3912.44 Ho II 28 3915.88 U II

11 3909.62 Pr II 4 3912.44 Ta I 28 3915.94 Zr II

9 3909.75 Ce II 10 3912.52 Dy I 36 3915.95 Nd II
55 3909.89 V I 7 3912.61 Pr 7 3915.98 Er
10 3909.91 Ba I 7 3912.75 Gd 4 3916.00 Eu
9 3909.93 Ce II 7 3912.77 Tb II 130 3916.05 La II

7 3909.93 Co I 2.0 3912.83 Rh 28 3916.14 Ce II

6 3909.94 Gd I 7 3912.86 Dy II 16 3916.24 Cr
6 3909.95 Sm I 4 3912.89 V 4 3916.36 Sm II

6 3910.09 Sm II 65 3912.90 Pr II 8 3916.41 V II

9 3910.14 Tb II 8 3912.98 Sm II 3.5 3916.42 Th
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

260 3916.48 Tm I 5 3918.86 Lu I 15 3922.78 Ta I

200 3916.51 Gd II 130 c 3918.86 Pr II 55 3922.91 Fe I

9 3916.53 U r
D

2Q1 Q an Nd 15 Ta I

14 3916.64 Zr I 3.0 3918.97 Os I 11 3922.96 Pt I

6 3916.67 1 D 7 3919.00 JND 9 3923.05 TTu

2.0 3916.73 Fe I 7 3919.00 Tb I 40 3923.11 Ce II
10 3916.79 Th II 8 3919.02 Th I 42 3923.25 Gd II
2.5

om / on3916.011 Pr Q7 Eu II 11 C
'2 Q 0 d 0 Q Ho II

10 3916.90 Ce II 11 3919.13 Dy I 14 3923.31 Tb II

4 3916.90 1 D 160 3919.16 v^r 26 3923.39 Dy T T
1 1

7 3916.92 Mo I 7 3919.16 Nb I 140 3923.47 Ru I

6 3917.11 Co I 36 3919.45 Ho I 4 3923.51 Sc II

4
•2m "7 TO Fe I

/I •2 QT Q /I
-7

37I7.4 / Ta I lU '2 QT2 dL37^3.56 Pr
10 3917.23 Pr II 44 3919.52 Tb II 11 3923.75 Mo
5 3917.25 T T

1 1 44 3919.62 pr T T
1 I 2.0 3923.80 In

18 3917.25 U I 3.5 3919.72 Nb II 18 3923.90 Hf II
4 3917.26 Th I 34 3919.81 Ce II 13 3924.14 Pr II

38 c
•2 m "7 O "7 Re I 3.U 37l7.0^ Ti I 14 39^:4. ^1 / U II

20 3917.29 Eu 13 3919.92 Nd II 4 3924.37 W
44 d 3917.30 3.5 3920.10 0m T T

1 1 6 d 3924.42 1 D T T
I I

3917.37 Dy I 55 3920.20 Nb I 9 3924.46 Dy II
7 3917.30 Tb I 36 3920.26 Fe I 7 3924.49 Nb I

4^: 391 /.44 Sm II QO •200 n /I

Q

V I
00

'2 QO /I /I Q39/^4.49 Nd II
7 3917.45 Hf II 26 3920.52 Pr II 90 3924.53 Ti

14 3917.54 jyjo 14 3920.72 1 D T T
1 1 11 3924.55 nO T T

I 1

3.0 3917.60 Cr I 6 c 3920.85 Re I 6 3924.63 Ru I

16 3917.64 Ce II 24 3920.92 Ru I 32 3924.64 Ce II
'2 Q 1 "7 ^ C391 /.65 Nd bo 39^:1). 70 Nd II 19 39<i4.66 V I

2.0 3917.70 Eu II 50 3921.02 Cr I 4 3924.70 w
7 3917.78 JVIO 24 3921.42 1 1 5 3924.80 ce T T

i 1

9 3917.82 u 110 3921.54 La II 10 3924.81 Tb II
8 c 3917.92 Pr 14 3921.55 U 5 3924.98 Nd

LC 3918. L)5 Er I
A OHe ^ Q 0 T 7 "2

39^:1. 15 Ce II n 018 0m c nn3925. UO Nb I

11 3918.06 Gd II 55 3921.79 Zr 5 3925.00 Pr
6 3918.06 TTU T T

1 I 22 3921.89 T T
1 1 10 3925.09 Ih ^

6 3918.07 Th I 8 3921.90 V I 3.0 3925.10 Os I

55 3918.09 Hf II 3.0 3922.03 Os I 1.4 3925.16 Co I

il Gd II 13 Sm II Sm I

5 h 3918.25 Y I 28 3922.10 Tb II 12 3925.24 V
55 3918.28 ce T T

1 1 20 3922.19 Kh 70 3925.45 1 D
T T
I I

5 3918.32 Mn I 4 3922.22 Th II 100 3925.46 Pr II
17 3918.38 Er II 7 3922.25 Pr 5 3925.63 Nd

3918.51 Ta I 1 Mo I 11
'2 Q 0 c ^ yi3925.64 Ho II

4 3918.51 Th II 11 3922.35 Nb 300 3925,92 Ru
3.5 3918.52 Eu I 170 3922.40 Sm II 4 3926.03 W
9 3918.53 Dy II 6 3922.42 Ta II 24 3926.22 U
8 3918.60 W I 18 3922.43 V 9 3926.32 Ti

13 3918.62 Sm II 6 3922.70 Sm II 11 3926.42 Hf
3.0 3918.65 Fe I 44 3922.74 Tb II 9 3926.47 Mn
9 3918.78 Tb II 3.5 3922.75 Co 7 3926.61 Nb
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

3.5 h 3926.62 Lu I 5 3929.96 Ce II 22 3933.73 Ce II
4 3926.62 Nd II 9 3930 00 Os I 1 4 3933.91 Co I

2.5 3926!65 Cr I 20 3930.02 V I 20 3934.01 V I

10 3926.68 Gd I 6 h 3930.11 Y I 5 3934.08 Ce I

2.0 3926.70 Th II 44 3930.15 Dy I 9 3934.09 Nd II

24 "3926.73 U I 7 3930.25 w I 18 3934.12 Zr II
3 0 3926.77 Os I 75 3930 30 Fe I 3 5 3934.14 Nb I

7 h 3926!78 Zr I 12 3930.43 U 26 3934.17 Dy II
2.5 3927.00 Ce II 2800 cw 3930.48 Eu II 170 3934.23 Rh I

30 3927.10 Nd II 9 3930.48 W I 6 3934.24 Ti I

8 3927.17 Th II 3.5 3930.62 Pr 5 3934.26 Pr
8 3927 39 Ce II 24 3930 66 Y II 10 3934.41 Nb I

8 3927.42 Th II 5 3930.76 Tb II 12 3934.41 Tb I

50 3927.45 Pr II 8 3930.81 Ce II 2.5 3934.75 Ce II
16 3927.56 La I 7 3930.94 Ta I 110 3934.79 Gd I

5 3921.51 Ce II 4 3930.97
TTTw I 3934.82 Gd II

13-1-^ 2)921. bl Hf I 32 3930.98 u 18 3934.79 Zr II
7 c 3927.*59 Re I 55 3931*.09 Ce II 36 3934.82 Nd II

12 3927.71 Pr II 2.5 3931.16 Sm II 44 3934.84 Ir I

18 3927.76 U 6 3931.20 Re I 4 3934.98 Rh I

34 3927.88 Dy I 15 3931.28 Dy T T
II 3.5 3935.02 Mo I

70 3927.92 Fe I 12 3931.34 V I 16 3935.04 W I

16 3927.93 V I 22 393l!37 Ce II 11 c 3935.13 Pr
130 3928.28 Sm II 28 3931.38 Hf I 12 3935.14 V I

11 3928.32 Ce II 3 3931.40 Mo I 3.5 3935.18 Sm II

4 3928.41 Os I 3.5 3931.46 Nb I 60 3935.24 Tb II
4 3928.54 Os I 7 3931.52 Os I 20 3935.38 Gd I

9 3928*.62 Pr II 170 3931.55 Dy II 36 3935.38 U
50 3928.64 Cr I 55 3931.76 Ru I 9 3935.45 Nb I

9 3928.66 Tm II 16 3931.83 Ce 10 d 3935.54 Th II

6 3928.79 Mo I 4 3932.00 Th II 3935.63 Th II
9 3928 83 U 3 0 3932 02 Ti II 11X X 3935.65 Hf II

3.5 3928.87 Eu II 15 3932.03 U II 14 3935.72 Ba I

7 3928.91 Pr II 9 3932.05 Dy II 32 3935.76 Sm II
220 3929.22 La II 3.0 3932.13 Pr 2.0 3935.82 Fe I

1.2 h 3929.25 Co I 11 3932.15 Ce II 38 3935.82 Pr II
12 3929.26 Nd II 26 3932 22 Dy II 42 3935.84 Rh I

38 3929.*26 Pr II 6 3932.23 Th II 3.5 3935.93 Ce II

13 3929.29 Nb I 65 3932.28 Er II 65 3935.97 Co I

11 3929.32 Dy II 20 3932.37 Tb I 13 3936.03 Dy II

110 3929.53 Zr I 14 3932.91 Th I 6 3936.06 Zr II
10 3929 54 Hf II 30 3932 97 Dy II 24 3936.11 Nd II

42 3929.58 Tm II 6 3932.97 Sm II 18 3936.22 La II

42 3929.67 Th II 11 3932.98 Gd II 4 3936.23 W I

6 3929.75 Td T
1 13 3932.98 Pr 8 T

1

55 3929.85 Re I 9 3933.03 U II 7 3936.30 Dy II

9 3929.88 Pr 400 3933.38 Sc I 36 c 3936.44 Ho II

75 3929.88 Ti I 28 3933.55 Ru I 6 3936.45 Nb I

7 3929.89 Tb I 20 3933.58 Sm II 4 3936.55 Ta I

14 ch 3929.93 Ho II 4200 3933.67 Ca II 3.0 3936.69 Pr
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

34 3936.71 Dy I 55 3940.34 Ce II 25 3943.24 Gd I

14 3936.90 Re I 24 3940.49 U 42 3943.24 Sm II
13 3936.98 W I 36 CW 3940.53 Ho II 5 c 3943.37 Pr
8 3937.00 Nd I 7 3940.64 Ce II 11 3943.39 Th II

260 jy J 1 ,\}c. JCjr 3.0 h ^7HU.ou or 1 4 j7^i,D\i ue T T
1 1

3.0 3937.03 Pr 1.6 3940.88 Fe I 3.5 3943.51 Mo I

10 3937.04 Th II 7 3940.89 Co I 20 3943.62 Gd I

2U 3937.06 Sm II 3940.97 Ce II 12 3943.66 V I

4 3937.15 Ce II 24 3941.21 Tb II 54 3943.67 Nb I

11 j7^i,Lo uy 8 h P7^i.,cj in 9 ^7^1^.00 ID T
1

6 3937.17 Tb I 3.0 3941.25 V I 6 3943.69 Th II
70 3937.44 Nb I 18 3941.27 Nb I 6 3943.75 Pr
4 3937.53 V I 6 3941.48 Mo II 90 3943.82 U I

4 3937.57 Nd II 34 3941.49 Cr I 55 3943.89 Ce II
3.5 T T1 X 120 ^741.31 JNa T T

1 1 450 •20/1/1 n-2 AT T
1

4 3937.63 W I 3.0 3941.51 Pr 8 3944.05 Pr
15 3937.64 Tb I 6 3941.54 Re I 18 3944.13 U II
3.5 3937.81 Ce 3.5 3941.56 Eu II 6 3944.19 Ru I

9 3937.84 Ta I 9 3941.62 Zr I 28 3844.30 Dy I

3.5 ?Q'^7 Q7 Tin 6 •2Q/n LC. X3ii T
1 260 1Q/1/1 /II TTvi T

1

11 3937.90 Ru I 11 3941.73 Co I 2.0 3944.59 Eu II
8 3937.92 Th II 42 3941.80 Gd I 3.0 3944.62 Pr

ID 3937.96 Nb I
o cOD 3941.87 Sm II o c n850 3944.70 Dy II

22 3938.00 Dy II 7 3942.01 V I 11 3944.72 Re I

6 jyjU.ui ID 8 T
1 5 •JQ/l/l OA ft rs T T

1 1

40 3938.09 Ce II 3.5 3942.07 Th II 15 3944.88 Tb II
7 3938.11 Gd II 5 3942.12 Nd II 6 3944.90 Pr

17 3938.15 Dy I
1 /I r\140 3942.15 Ce II 6 3944.92 Ce II

4 3938.20 V 2.0 h 3942.21 Eu II 7 3945.25 Mo I

26 T T11 20 o Q /I 0 O 1 T<V,i^HC.Li. ID T T
11 9 1Q/1 C. I'l r\^74b.p3 CO T

1

2.0 3938.43 Sm II 2.0 3942.24 Ta I 6 3945.42 Pr I

22 3938.59 Os I 12 3942.26 Pr 16 3945.51 Th II
170 3938.65 Er II 1.4 3942.44 Fe I 130 3945.54 Gd I

8 d 3938.69 Th 44 3942.52 Dy II 70 3945.57 Ru I

j7j<5. 1 J in T T
1 1 20 J7HC,DH no T

1 10 T T
1 1

24 3938.85 Ho I 14 3942.55 U II 2.0 3945.67 Eu II
30 3938.86 Nd II 12 3942.56 Er I 6 3945.82 Th II

-7

1 3938.92 Er II 9 3942.62 Nd II 18 3945.91 Re I

10 3938.97 Gd II 55 3942.63 Gd I 16 3946.15 Th II
11 ^7^7. ill 5 ^74<:.d4 in T T

1 1 13 •IQAL 07 T f T
1

4 3939.33 V I 50 3942.72 Rh I 3.5 3946.31 Ru I

4 3939.36 Er II 190 3942.75 Ce II 34 3946.51 Sm II
/I

4 3939.44 W 18 3942.83 U 8 3946.68 Ce II
4 3939.52 Ce II 5 3942.92 Pr 4 3946.81 Nd
8 3939.52 Nd II 4 3942.94 Eu II 60 3946.89 Tb II

75 d 3939.52 Tb II 10 3942.95 Tb I 34 3946.92 Dy II
8 3939.57 Os 22 3943.04 M lo 16 3946.95 Pr
3.5 3939.64 Sm II 8 3943.08 Eu II 3.5 3947.17 Mo I

4 3939.66 Ce II 11 3943.14 Ce II 4 3947.25 Tb I

10 c 3940.15 Pr II 12 3943.21 Er II 8 3947.33 Th I
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Table 2. All Observed Lines in Order of "Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

10 3947.53 Nb I 3.0 3950.76 Eu II 18 3953.16 w I

o J7H 1 • Dl Nd I
c.D ^7DU.OU Ce •zqca -27 Gd I

65 c 3947.63 Pr II 7 3950.80 Hf I 5 3953.40 Nd II
90 3947.78 Ti I 9 3950.96 Er TX 19 3953.52 Nd T TX X

20 3947.84 Sm II 7 3950.99 Mo I 80 c 3953.52 Pr II

22 '3947.97 Ce II 2.5 3951.10 Cr I 22 3953.58 U II
ij -jQ/17 qo W I ^731.1

1

Th II Ce II
5 3948.03 Th I 10 3951.14 Ho I 4 3953.68 La I

3948.13 Th TX 120 3951.16 Nd TT 11 3953.93 T
JL

44 3948.07 Er II 3.0 3951.17 Fe I 11 3953.95 Ce II

50 3948.11 Sm II 6 3951.18 Pr 19 3954.05 Tb I
Q7 Nd II LD jyDl.ci Ru I QO "2 q c;/i on Sm II

24 3948.35 Tb II 3.5 3951.33 Eu II 4 3954.29 Ta I

3.5 3948.40 Pt TX 3.5 3951.33 Zr T 6 3954.41 Nd1^ vl

22 3948.45 U I 7 3951.48 U 3.5 3954.43 Re I

380 3948.67 Ti I 20 3951.50 Er I 34 3954.56 Dy II
J> 7HO. / O Fe I 1

D

Th II U II
1.2 3948.90 Ca I 7 3951.55 U II 2.0 3954.97 Sm

14 h 3948.96 Th ITX X 15 3951.60 Y ITX X 3.5 3955.00 Pr
11 3949.00 Ho I 8 3951.62 Ce 10 c 3955.05 Ho II

900 3949.10 La II 36 3951.83 Hf I 3.5 3955.09 Nd
9 nU ^ 7H 7. 1^ Eu II % n

->m u ^7_) 1. ot Pr D n ^ 7DD. U7 Y I

5 3949.25 Gd II 6 3951.88 Tb I 8 3955.17 Th I

110 3949.28 Tm IX 32 3951.89 Sm IX 22 3955.31 W IX

7 d 3949.33 Nb I 7 3951.95 Ir I 22 3955.36 Ce

3949.46 Nb II 11 3951.97 V II 4 3955.37 Os I
1XJ Ce II CO JvOc, uu Gd II 1 o U
6 3949.42 Ru I 6 3952.02 Pr 5 3955.42 Pr

80 c 3949.44 Pr TTX X 7 3952.11 Ce IIX X 6 3955.49 Mo IX

6 3949.51 Tb II 7 3952.16 Ta I 4 3955.65 Tb I

4 3949.60 Eu I 48 3952.20 Nd II 11 3955.68 Nb I
Q7 J7Hy, 1 O Os I Sc zqcc; 7'j Ho I

7 3949.82 Ce I 2.0 3952.33 Co I 4 3955.75 Eu I

3.5 3949.85 S mw 111 TX 4 3952.36 Pr 3.5 3955.89 ThX 11

6 3949.94 Nb I 7 3952.37 Nb II 11 3955.92 Ce II

3.5 3949.96 Fe I 3.5 3952.40 Cr I 7 3955.95 Nd II

11 Q c; n n A^ 7D U. U t Ru I W I Id iqc^ DA Ce II
19 3950.14 Tb I 220 3952.54 Ce II 6 3956.18 Tb II

42 3950.21 AV Li
TX 2.0 3952.61 FpX \^ IX 7 3956.24 Dv IX

8 3950.23 V I 3.5 3952.62 Ir I 70 3956.28 Ce II

440 3950.36 Y II 28 3952.68 Ru I 380 3956.34 Ti I
1 AIn Th II Th I jqcA A% Er I

44 3950.40 Dy II 5 3952.77 Os I 3.5 3956.46 Fe
14 3950.41 Ru I 5 3952.84 Mn I 5 he 3956.52 Pr
13 3950.42 Ce II 19 3952.87 Nd II 7 3956.57 Ta I

4 3950.42 Nd 13 3952.90 W I 28 d 3956.59 Th II

19 3950.44 Tb I 16 3952.92 Co I 3956.68 Th II

24 3950.56 Ho I 10 3953.08 Nb I 7 3956.68 Fe I

7 3950.64 Re I 7 3953.13 Dy II 34 3956.76 Pr II

4 c 3950.66 Pr 3.0 3953.16 Cr I 13 d 3956.77 Ce I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

3956.90 T T
J. X 11 3959.80 Ce II 7 3963.80 Dy II

3.5 3956.79 Zr 4 3959.91 Er II 7 h 3963.80 Zr
2.0 3956.82 Ta I

1 "7

17 3960.11 Gd I 16 3963.90 Nd II
3.5 3957.05 Ca I 3.0 h 3960.12 Tb II 3 3963.99 Mo
5 3957.15 Ce II 6 3960.30 Tb I 11 3964.18 Ce

3957.21 \^ c 5 3960.33 Th II 26 3964.22 U I

4 3957.16 Th ThO 7 3960.38 Ce II 50 3964.26 Pr II
16 3957.35 Tb I 8 3960.51 Os I 80 3964.27 Ti I

13 3957.39 Ho I 8 c 3960.60 Pr 28 3964.50 Ce II
4 3957.42 Tm II 9 3960.70 Tb I 7 3964.52 Er

14 3957.45 NTH T TX Jl 55 3960.91 Ce II 4 3964.54 Rh
3.5 3957.45 Ru 3.5 3960.98 Nb I 3.5 3964.66 Nb J

3.5 3957.52 Sm II 2.0 3961.00 Co I 18 3964.67 U
110 3957.67 Gd II 18 3961.02 Os I 3.5 d 3964.74 Th

5 3957.68 Pr 28 3961.04 Re I
on/ A 0*7 rni-3964.87 Th II

65 3957.79 T T± ± 13 3961.21 Er I 3.0 3964.81 Re I

2.5 3957.92 Eu II 5 3961.28 Pr 140 c 3964.83 Pr II
9 3957.94 Co I 900 3961.53 Al I 8 3964.90 Eu II

11 3957.97 Ce II 13 3961.80 Sm II 42 3964.90 Ru
26 3957.97 Tb II 11 3962.09 Ce T T

11 7 3964.95 Hi
T T

35 3958.00 Nd T TX ± 5 3962.10 Gd II 9 3964.96 Os I

110 3958.10 Tm II 6 3962.13 Sm I 12 3964.96 U
6 3958.19 Pr 30 3962.21 Nd II 9 3964.99 W I

440 3958.21 Ti I 6 3962.24 Sm II 7 3965.04 Gd I

85 3958.22 Zr II 9 3962.33 w T
1 16 3965.10 Tb

8 3958.24 Jvli 4 3962.42 Th I 18 3965.14 W I

16 3958.27 Ce II 42 3962.45 Pr II 100 c 3965.26 Pr II
32 d 3958.36 Tb II 35 c 3962.48 Re I 4 3965.62 Pr
6 3958.50 Pr 30 3962.58 Dy I 26 3965.69 Nb I

3.5 3958.60 Mo I 3 3962.61 Tb I 3.5 ^Hbo.lb Mo

160 3958.64 Pd 3.5 3962.78 Ir I 16 3965.95 Tb II
10 3958.68 Gd I 14 3962.79 U II 42 3966.04 Sm II
8 3958.72 Sm II 80 3962.85 Ti I 4 3966.07 Fe I

320 3958.86 Rh I 100 3963.00 Sm II 4 3966.09 Ir I

16 3958.87 Ce 80 3963.12 XTJNd T TII 95 d 3966.09 Nb

8 3958.88 w 14 c 3963.15 Pr 3966.25 Nb J

9 3959.20 u 9 3963.16 Dy 55 3966.28 Gd I

8 3959.30 Th I 3.5 3963.22 Th II 6 3966.34 Sm II
7 3959.35 Dy II 6 3963.27 Re I 22 3966.35 Er
7 3959.36 Nb I 13 3963.29 Ho II 10 3966.36 Pt

17 3959.41 It 1 9 3963.36 Er II 9 3966.39 Dy I

3959.52 Pr 7 3963.37 Ce II 18 3966.40 U II
70 3959.44 Gd II 2.0 3963.48 Th II 50 c 3966.57 Pr II

3959.52 Gd II 3 3963.53 Mo I 44 3966.57 U II
26 c 3959.51 Ho II 2.0 3963.61 Eu I 10 3966.59 Eu II

25 3959.53 Sm II 90 3963.63 Os I 3.0 3966.63 Fe
13 3959.62 Ce II 7 3963.63 V I 44 3966.66 Zr
55 3959.68 Ho 20 3963.66 Gd II 55 3967.05 Ce II

3.0 3959.73 Ta 160 3963.69 Cr I 7 3967.06 Nd II
4 3959.78 Pr 4 3963.71 Pr 14 3967.13 Pr
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intens ity Wave- Element Intens ity Element
and length and and length and and and

Character in A Spectrum Character in A Spectrvim Character in A Spectrum

11 3967.18 Ce II 17 h 3970.80 w I 5 3974.19 Ce II
3.0 3967.18 Eu I 13 3971.06 Gd II 4 3974.22 Th II
9 3967.22 Tb I 13 3971.15 Dy I 16 3974.29 Tb II

13 3967.33 Ho T
I 44 3971.16 Pr T T

II 8 c 3974.37 Pr
7 Re I 7 3971.26 Cr I 13 3974.45 Sm II

28 3967.39 Th I 2.5 3971.33 Fe I 8 3974.50 Ru I

3.0 3967.42 Fe I 100 3971.40 Sm II 12 3974.55 Ho I

9 3967.48 U 32 3971.68 Ce II 42 3974.66 Sm I

26 3967.50 Dy T
I 28 3971.69 Pr II 16 3974.68 Tb I

8 Ce II 42 3971.75 Gd II 110 3974.72 Er II

20 3967.66 Tb I 20 3971.79 Tb I 4 3974.73 Co I

32 3967.68 Sm II 22 3971.85 Nb I 28 3974.81 Gd I

9 3967.75 Nd II 3971.93 Nb I 28 3974.86 Pr II
14 3968.01 TT^Hi I 8 3971.88 Ce T TII 9 h 3974.98 TTu
4 •^QAQ no^ 7UO. UV V II 2000 cw 3971.96 Eu II 19 3975.07 Ce II

14 3968.16 Pr 16 3972.06 Tb II 11 3975.11 Gd II
55 3968.26 Gd II 19 3972.07 Ce II 9 3975.20 Nd
90 3968.26 Zr I 14 3972.15 Th I 11 3975.22 Sm II

1100 3968.42 T-\__
1

1

55 c 3972.16 Pr T TII 18 3975.29 Lx I

50 "^QAR ZlA^ 7 Do. HD Lu I 8 3972.17 Gd II 32 3975.31 Rh I

2200 3968.47 Ca II 4 3972.17 Ni I 10 h 3975.44 Os I

14 3968.59 W I 3.5 3972.30 Zr I 9 3975.46 W I

7 3968.75 Mo I 7 3972.39 Dy I 3.5 3975.65 Re I

10 3968.88 XTJNd 18 3972.52 Nb T
I 24 3975.88 Ho T

I

70 jyov, uu Gd I 3.5 3972.53 Co I 4 3975.89 Mn I

5 3969.00 Th II 5 3972.63 Th I 5 3975.89 W I

9 3969.02 U 11 3972.64 Ho II 6 3975.96 Mo I

10 3969.06 Or I 36 3972.71 Gd I 7 3976.09 Nd I

4.5 3969.12 Co I 5 3973.03 Ce 65 3976.27 S m II
9 W I 220 3973.04 Er I 5 3976.29 Pr

55 3969.26 Fe I 5 3973.12 Pr 65 3976.31 Ir I

6 3969.26 Sr I 4 3973.15 Co I 15 3976.42 Th II
25 3969.29 Gd II 11 3973.20 Th I 70 3976.43 Sm II
13 3969.45 Er T TII 65 3973.30 Nd II 7 3976.56 Pr
7 ^7D7.D / Nd 10 3973.39 Zr I 130 3976.66 Cr I

13 3969.67 Os I 18 3973.48 Hf I 13 3976.67 Nb I

130 3969.75 Cr I 60 3973.50 Zr I 7 3976.68 Tm I

3.0 3969.79 Ru I 12 3973.56 Ni I 22 3976.74 Er I

5 3969.94 ml—Tb I 260 3973.60 Er I 5 3976.78 Ce T T
I I

11 ^ 7 / U,U'+ Ce II 11 3973.62 Nb I 9 3976.83 Pr

3.0 3970.04 Sr I 8 3973.64 V II 200 d 3976.84 Tb II
13 bl 3970.05 Hf HfO 44 3973.69 Nd II 44 3976.85 Nd II
5 3970.07 Pr 14 3973.71 Ca I 44 c 3976.93 Ho I

22 3970.10 Ta I 14 Mo I 19 3976.97 Ho II

6 3970.18 Gd I 10 3973.83 Ho II 65 3977.03 Er I

16 d 3970.19 Tb II 13 3973.87 Dy I 5 3977.08 Mn I

4 3970.42 Ce II 5 c 3973.90 Pr 1.2 3977.18 Co I

50 3970.53 Sm II 11 3973.93 Mo I 65 3977.23 Os I

12 3970.64 Ce II 55 3973.98 Gd II 6 3977.33 Nd
7 3970.65 Nb I 6 3974.00 Ce I 6 3977.34 Zr I
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Table 2. All Observed Lines in Order of Wavelength

Intensity
and

Character

Wave-
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Intensity
and

Character

Wave- Element
length and
in A Spectrum
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and

1 r\ —1 ~y ^ 4" ^"1v-*ricircici.t»r
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length
in A
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and
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5 Pr 8 3980.88 Pr 7 3984 1 a u
14 3977.48 Zr I 3.5 3980.88 Sm II 65 3984.24 Dv II

2.5 Ce II 3.5 3980.98 Nd 4 3984.25 Re I

JtJ 11 ^ y / 1,11. Pr 2.0 3981.01 Ta II Qw 3984 ?7 Pr
UD J~ 1 / , / Fe I 14 3981.11 Th II c;J 7 ot« jj Ti I

1 1X ± 7Q77 77 Ce II 24 3981.16 Tb II 1 6 39a4 34 Cr I

6 3977.90 Mo I 6 h 3981.20 Pr 4 3984.34 V I

11 3977.94 Nb I 7 3981.23 Cr I 20 3984.40 Rh I
"?

-̂J
•1077 QQJ/l 1 . / / Nd 8 3981.24 Nd II 7f 3984 60 V I

J? / / 0. ^ -J Zr I 9 3981.37 Dy I 55 3984 687 0"« U LJ Ce II

4 '?97R 4? Eu I 18 h 3981.60 Zr I 7 J 7 Ot» / u Dv II
55 3978.44 Ru I 400 3981.76 Ti I 14 3984.75 I

220 3978.57 Dv II 2.0 3981.77 Fe I 3.0 3984.81 Nb I
^070 ^.c;J/l 0. DIJ Ce II 4 3981.82 Th I 1 4 3984 84 Tb II

u J / 1 0. 0 u Co I 170 3981.89 Tb II 80 3984 86 Ru I

7 3978 Cr I 3.0 3981.90 Ce II 1 8 3984 987 LJT» / LJ Ta I

9 3978.74 Zr I 110 3981.92 Dy II 14 3985.08 Tb II
11 3918.15 Nb I 9 3981.95 Ta I 6 3985.18 Nb I

1 4J. T 3978 80 U 15 3982.04 Ho II J. J. 3985 ?4 Mn I

4 3979 03 Nd 7 3982.05 Mo I 3 0 3985 ?5 Ti I

4 3979 04 Th 3.5 3982.06 Nb I 5 •IQOC CO Ti I

4 3979.14 Er II 190 c 3982.06 Pr II 8 c 3985.66 Pr
4 3979.14 V I 9 3982.16 Zr I 24 cw 3985.71 Ho II

3979 ?0 Sm II 8 3982.17 Ce I 85 3985 80 U II
"5 5 3979 ?? Mo I 90 3982.33 Er I 1 0 3986 00 Sm II

7 Ta I 19 3982 36 Nd II u ^ 7 OLl« X f Pr
14 3979.29 W I 48 3982.48 Ti I 13 3986.20 Mo I

70 3979.33 Gd I 9 h 3982.50 Pr II 2.0 3986.21 S m II
4 3979 3A Os I 10 3982.58 Mn I 7 OD. ^ _J Nd II
7 3979 37 Nb I 3.5 3982.60 Mo I P4 J? 7 OD. Tb II

7 3979 40 Hf II 360 3982.60 Y II 4 3986 40 Ce II
55 3979.42 Ru I 4 3982 87 W I 3.5 h 3986.60 Eu I

4 3979.42 V I 40 3982.89 Ce II 50 3986.68 Sm II
3979 47 Dy II 10 3982.96 W I u 3986 80 Zr I

44 3070 40 Nd II 14 3983.01 Gd II 1 4 3986 83/ ULf • Mn I

5 Co I 50 3983 14 Sm II 1 0 3986 907 L> \J» / U Sm II
2.0 3979.63 Eu II 9 3983.15 Er II 7 3987.04 Dv II

3.5 3979.69 Pr 22 3983.29 Ce II 11 3987.10 Mn I

3Q7Q fin Cr I 28 3983.29 W I ? 0 39a7 1 ? Co I

JL J. 39fin 09^ y OU» U / Th I 5 3983.41 Nd II 47 3987 ?1 Gd II

3980 1 7 Er II 4 3983.58 Nd A
LI 3987 ?? Th I

7 3980.20 Mo I 8 h 3983.58 Pr 3.5 3987.25 Nd
8 3980.23 Pr 130 3983 67 Dv II 11 3987.37 Pr
4 39an 48 Nb I 2.0 3983.82 Ta I ?5 3987 43 Sm II
4 3980 ^7J you. \j

c

V I 28 3983.85 Tb II 4 3987 50 Y I

3980 ^1 Er I 80 3983.91 Cr I 3987 53 Er I

14 3980.64 W I 3.5 3983.91 Re I 65 3987.66 Er I

4 3980.75 Th II 17 3983.91 U II 14 3987.67 Tb I

9 h 3980.80 U I 4 3983.96 Fe I 2.5 3987.80 Ru I

40 3980.88 Ce II 24 3984.05 Tb II 3.0 3987.81 Nd II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

44 3987.84 Gd I 9 3991.22 w I 38 3994.55 Th
iVUU idon no Yb I 4 3991.26 Pr 8 3994.57 Ce II

14 3988.01 Th II 44 3991.33 Dy II 3.0 3994.70 Ti I

8 3988.02 ir r 5 3991.38 T 11
i-iU 1 65 3994.72 JNa T T

11
11 3988.16 Nb I 3.5 3991.39 Mo I 140 3994.83 Pr II

9 3988.18 Os I 3.5 3991.49 Os I 4 3994.87 Er II
2.5

o n o o o /I3988.24 Eu II 3.0 3991.54 Co I 4 3994.93 Os I

440 3988.52 La II 7 d 3991.58 Tb I 17 3994.98 U
4 3988.60 1 n T T

I 1 13 3991.67 Cr 1 8 3995.15 Tb T
I

3.5 3988.62 Os 11 3991.68 Nb I 5 3995.26 Er II

6 3988.64 U 3.0 3991.69 Co I 8 3995.26 Nd II
9 3988.68 Zr I 8 3991.73 Th I 260 3995.31 Co I

9 3988.70 Ta 60 3991.74 Nd II 2.5 3995.42 Ce II
4 3988.82 JNu

T T
11 3.5 3991.85 IVlO

T
1 6 3995.59 S m T T

11
7 3988.83 V 20 3991.89 Pr II 32 3995.59 Tm II

5 3988.85 Th II 50 3992.12 Ir I 20 3995.61 Rh I

14
o n n o on3988.89 U II 5 3992.13 Ce II 3.0 3995.66 Ba I

10 3988.90 Dy 5 3992.16 Nd 360 3995.75 La II
4 3989.06 o C T T

I 1 30 3992.18 T T
1 1 7 d 3995.80 1 D

T T
1 1

9 3989.25 Gd II 5 3992.28 Nd 24 3995.85 Pr

7 3989.29 Zr I 4 3992.28 Th II 14 3995.97 U II
lb o n o n /I /I3989.44 Ce II 5U 3992.39 Ce II 3.5 3995.98 Eu II
14 3989.50 Zr 28 3992.54 U II 26 3995.98 Ru I

7 3989.54 THi D 10 3992.60 JNU
T T
1 1 7 3996.01 Dy T

1

120 c 3989.72 Pr II 30 3992.69 Gd I 18 3996.06 Th II

2.5 3989.76 Ce 18 3992.72 Ho I 32 3996.15 Rh I
/ion4oU 3989.76 Ti I

o
8 3992.75 W I 22 3996.17 Ta I

13 3989.99 Cr 20 3992.80 V I 65 3996.32 Gd II
100 3990.00 o m T T

1 1 16 3992.84 L- r
T
1 5 d 3996.36 ue

3990.02 Sm 26 3992.91 Ce II 3996.49 Ce II

85 3990.10 Nd II 6 h 3992.92 Pr 2.5 3996.51 Ru I

13 399U.11 Ce II /I ^4 c 3993.19 Pr 130 3996.52 Tm II
5 3990.22 Tb I 20 3993.21 Gd II 2.0 3996.57 Pt I

3.0 3990.30 CO 50 3993.31 om T T
11 500 3996.61 O C

T
1

6 3990.34 Dy II 18 3993.40 Ba I 130 3996.70 Dy II

4 3990.40 Ta I 5 3993.53 Ru I 3.5 3996.80 Os I

34 3990.42 U II 17 d 3993.54 Tb I 50 c 3997.05 Pr II
8 3990.49 Th I 14 3993.60 Dy I 9 3997.09 U I

42 3990.57 V 24 3993.73 Ho T T
II 4 3997.12 V T T11

20 3990.63 Tb { 65 3993.82 Ce II 5 3997.13 w I

3.0 3990.67 Nb I 5 3993.90 W I 9 3997.18 Ho II
T-

5 3990.69 Ce II 2.0 3993.93 Eu II 8 3997.40 Fe I

55 3990.89 Yb 3.5 3993.93 Mo I 14 3997.43 Tb II
10 3991.02 Sm 3.5 3993.97 Cr I 4 3997.44 Nd II
3.5 3991.03 Re 8 3994.01 Pr 4 3997.47 Th II

80 3991.12 Cr 60 3994.16 Gd II 3.5 3997.48 Ce
70 3991.13 Zr II 9 3994.29 U 10 3997.72 Ce II

18 3991.16 Er 3.0 3994.43 Nb I 30 3997.76 Gd II

5 d 3991.22 Ce 7 3994.53 Dy I 4 3997.78 Nd
3991.33 Ce II 2.0 3994.54 Co I 11 3997.87 Th II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrxim Character in A Spectrum

42 3997.91 Co J 9 c 4001.32 Ho II 32 4005.21 U J

10 3997.93 Nd 9 4001.37 W I 40 4005.25 Fe J

20 3997.96 Pr II 13 4001.44 Cr I 8 4005.40 W J

3.0 3998.06 Fe 6 4001.47 Pr 10 4005.53 Th II

9 3998.08 Dy II 16 4001.56 Ce II 180 4005.57 Tb II

5 3998.16 Nd 10 4001.73 Ce II 26 4005.64 Ce II
5 3998.16 W J 4 4001.73 Th II 13 4005.64 Ru

26 3998.24 u 6 4001.96 Gd II 14 4005.70 U
15 3998.29 Ho I 32 d 4002.19 Tb II 13 4005.71 V II
3.5 3998.29 Mo 3.0 4002.26 Nb I 34 4005.86 Dy

13 3998.35 Sm J 9 4002.34 u 4 d 4005.93 Nb J

14 3998.40 Tb II 6 4002.49 Ti I 10 4005.97 Tb II
650 3998.64 Ti 7 4002.55 Zr I 3.0 4005.97 Ti
10 3998.69 Nd 18 cw 4002.59 Ho II 7 4006.05 Mo I

34 3998.73 V 90 4002.59 Tb II 26 4006.09 Dy

8 3998.76 W J 13 4002.81 Ce II 7 4006.38 Th II
10 3998.90 Tb J 8 4002.97 Ce II 8 4006.60 Ru
5 3998.93 Os J 13 4003.10 Zr I 13 4006.60 Sm II

70 3998.97 Zr II 8 4003.11 Th II 13 4006.70 Pr II
13 d 3999.16 Er II 8 4003.17 Ce II 6 4006.82 Sm II

15 3999,18 Nb J 9 4003.20 u 20 4006 84 Ta T

9 3999.18 u J 17 4003.31 Th II 10 4006 96 Gd T

28 3999.19 Pr II 24 4003.39 Ho I 18 4007 02 Th II
200 3999.24 Ce II 19 4003.46 Sm II 3.5 4007.23 Ta

6 3999.24 Tb II 13 4003.48 Os I 3.0 4007.36 Yb

11 3999.28 Ta J 7 4003.70 Ta I 24 4007.43 Nd II
6 3999.36 Ti J 4 4003.71 Eu II 5 4007.45 Ce II

32 3999.40 Tb II 6 4003.72 Sm II 32 4007.48 Sm II
42 3999.58 Ho 4 4003.75 Pr 5 4007.54 Ru
14 4000.01 Tb II 65 4003.77 Ce II 15 4007.59 Ce II

6 4000.18 Gd J 10 4003.78 Tb II 18 4007.60 Zr J

55 c 4000.19 Pr II 6 4003.81 Ti I 8 4007.75 Dv II
4 4000.28 Th 6 4003.85 Gd II 6 4007.78 Pr
6 4000.39 Mo I 6 4003.91 Tb II 1100 4007.97 Er I

650 4000.48 Dy II 32 4004.02 Nd II 3.0 4008.05 Mo

10 4000.48 Pr II 9 4004.02 Os I 6 4008.06 Ti J

11 4000.50 Mo 4 4004.05 Ce 10 4008.10 Sm II
24 4000.50 Nd II 26 4004.06 u II 18 4008.19 Er II
4 4000.60 Nb II 18 4004.07 Er I 16 4008.21 Th
1.2 4000.68 Ce 6 4004.26 Nd 8 4008.27 Ru

9 h 4000.69 W J 3.5 4004.26 S m II 14 4008.28 Nb J

1.2 4000.80 Ce II 7 4004.40 Zr I 30 4008.33 Gd J

8 c 4000.91 Pr 7 4004.52 Tb II 10 4008.33 Sm II
8 4001.06 Ce II 7 4004.58 Ce II 3 4008.66 Ce II
8 4001.06 Th 65 4004.71 Pr II 170 4008.71 Pr II

3.5 4001.09 Zr 7 h 4004.87 Zr I 5 4008.75 Nd
8 4001.13 Nb 10 4004.93 Re I 950 4008.75 W
9 d 4001.25 U 24 4004.94 Gd II 28 4008.91 Gd II

44 4001.26 Gd II 4 4005.09 Th I 80 4008.93 Ti
17 4001.28 Tb 13 4005.16 Os I 16 4009.05 Th
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrvim Character in A Spectrum

4 4009.06 Ce II 14 4013.43 Gd I 11 4018.38 Zr II
22 A r\r\r\ n /4009.16 Er II 10 4013.43 Pr 3.5

^ A T 0 A
4018.40 Re I

9 4009.17 U II 12 4013.50 Ho I 10 4018.42 Tb I

10 4009.22 OCl
T T11 8 4013.50 Ru I cc 4018.81 Nd T T

11
8 4009.24 Pr 15 4013.58 Ti 22 4018.99 U II

14
'
4009.26 Tb I 44 4013.80 Dy I 14 4019.04 Ce II

11 4009.37 Mo I 28 4013.80 Gd II 300 4019.13 Th II
14 4009.56 Tb II 3.0 4013.94 Co I 34 4019.14 Tb II
16 4009.66 1 1

T
1 8 4013.95 Gd II 4019.23 W 1

14 4009.71 Nb I 6 4014.16 U 1.0 4019.30 Co I

3.5 4009.72 Fe I 36 4014.20 Ho II 40 4019.64 Pb I

4 4009.72 Th I 8
/I n /I on4014.35 Pr 28

yi A T 0 ~J

4019.73 Gd I

4009.81 Th I 48 4014.49 Sc II 8 4019.77 Th ThO
12 4009.77 T

1 4 4014.51 Th II
-7

4019.79 XT^Nd T T
11

6 4009.97 Pr 4 4014.53 Fe 8 4019.84 Sm II

28 4010.06 Tb I 2.5 4014.67 Cr I 10 4019.90 Ce II
10 4010.08 Dy II

A A44 4014.72 Dy II 19
yi A *i 0 A A
4019.98 Sm II

10 4010.14 Ce II 65 4014.90 Ce II 20 4020.03 Ir I

5 4010.38 W T
1 3.0 4014.93 Nb I

c 4020.05 JNu
T T11

6 4010.45 Nd II 6 h 4015.04 Os ^ 3.0 4020.24 Nb I

55 4010.64 Pr II 17 4015.18 Dy II 1800 4020.40 Sc I

14 4010.85 Tb I
1 A14 4U15.22 Gd I 50 /I A A A yi ~7

4020,47 Tb II
9 4011.09 Nd II 60 4015.22 w I 240 4020.52 Er I

44 4011.32 T T
1 1 6 4015.38 Ti I bU 4020.87 Na T T

11
8 4011.45 U 18 4015.39 La 13 4020.88 Dy II

7 4011.56 Ce II 65 4015.39 Pr II 15 4020.90 Co I

4 4011.59 Th I
/I

4 4015.56 Nd 55
yi A A A A A
4020.99 Pr II

12 4011.69 Eu II 19 4015.58 Gd I 5 4021.00 Ru I

6 4011.73 T T
1 1 28 4015.61 Er II 4021.02 MO T

1

8 4011.75 Th I 4 4015.77 Sm II 60 4021.34 Nd II

6 4011.97 Mo I 18 4015.88 Ce II 36 4021.55 Er I

7 4012.06 Nb I 4 4016.08 Nb I 60
>1 A A T "T A
4021.78 Nd II

7 4012.11 Ta I 3.0 4016.28 Ti I 12 4021.83 Ti I

220 4012.25 Nd T T
II 9 4016.36 Er I

/I

4 4021.87 r e T
1

18 4012.25 Zr I 19 h 4016.53 W ^ 9 4021.96 Er II

6 4012.26 Re I 2.5 4016.75 Pr II 15 4022.08 Th
190 4012.39 Ce II 14 4016.98 Zr I 14

yi A A A T A4022.12 W I

6 4012.39 Ti II 28 4017.25 Gd I 140 4022.16 Ru I

10 4012.47 Cr T T
11 4 4017.38 Mo I

00 4022.20 Pr T T
1 1

20 4012.50 Th I 12 4017.56 Nb 7 4022.26 Cr I

90 4012.58 Er I 10 4017.58 Eu II 17 4022.27 Ce II

32 4012.70 Nd II 10 4017.60 Ce II 28
yi A A A 004022.33 Gd II

70 4012.75 Tb II 40 4017.71 Gd I 3.0 4022.39 Nb I

14 4012.86 Tb II 42 4017.72 U II 2.0 h 4022.63 Cu I

4 4012.98 Er II 10 h 4017.77 Ti 6 4022.73 Sm II

7 4013.19 Ta I 7 4017.85 Tb II 42 4022.74 Pr II
8 4013.23 Pr 18 c 4018.09 Ho II 18 c 4022.76 Ho II

8 h 4013.25 Nd II 110 4018.10 Mn 20 4022.89 Tb I

20 4013.27 Nb I 4 4018.10 Th 14 4022.96 Re I

30 4013.27 Tb I 14 4018.26 Os 70 4023.03 Nd II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrimi Character in A Spectrum

100 4023.14 Gd I 36 4027.21 Ho I 9 4031.83 V I

16 4023.14 Nb I 7 4027.31 Nb I 14 4032.20 Ru I

10 4023.14 Rh I
o r"

3.5
/I rv o T /I o4027.48 Ti I 16 4032.27 Hf I

4 4023.17 V 20 4027.61 Gd 80 4032.34 Tb I

60 4023.23 T T 12 4027.69 v^e 3.0 4032.38 o r

10 4023.31 Re I 34 4027.79 Dy II 42 4032.44 Dy II

75 4023.35 Gd I 7 4027.98 Nb I 8 4032.46 Th II

2.5 4023.37 Ce 100 4028.15 Gd I 20 4032.49 Fr II

9 4023.39 V II 16 d 4028.31 Tb II 4 4032.50 Mo I

1.0 4023.40 0 42 d 4028.32 Dy T T
1 1 110 4032.52 JND

9 4023.59 La II 4028.42 Dy I 8 4032.60 Th II
1800 4023.69 Sc I 3.5 4028.34 Ti II 13 d 4032.72 Tb I

30 4023.70 Dy I 60 4028.41 Ce II 13 4032.84 Dy I

55 4023.83 Ru 6 4028.53 Re 8 4032.92 Os
18 c 4023.94 llO

T T
1 1 8 4028.59 1 D ^ 13 4032.97 tfV T T

1

1

36 4023.98 Zr I 6 4028.65 Mo I 1000 4032.98 Ga I

16 4024.09 Mo I 20 4028.79 W I 10 4032.98 Sm II
17 d 4024.10 Tb II 30 4028.86 Ho I 190 4033.06 Tb II

16 4024.23 Tm 22 4028.95 Zr 1400 4033.07 Mn
10 4024.35 T T

1 1 20 4029.04 irT T T
I 1 9 4033.07 la ^

10 4024.41 Pr 3.0 4029.22 Nb I 3.0 4033.20 Nb I

11 4024.44 Zr II 5 h 4029.32 Os I 22 4033.31 Re I

20 4024.45 Dy II 11 c 4029.63 Re I 2.0
/I o o o o4033.38 Ta I

60 4024.49 Ce II 36 4029.68 Zr II 12 4033.43 U II

100 4024.57 i 1 32 c 4029.73 65 4033.49

20 4024.78 Nd II 15 4029.94 Ta I 7 4033.50 Nd
34 4024.79 Tb I 44 4030.04 Zr I 4 4033.55 Sb I

20 4024.87 Dy I
/I

4 4030.16 Ce II 4
/I r% o o / o4033.63 Mo I

70 4024.92 Zr 18 4030.34 Ce II 1.8 4033.63 Ta
6 4025.01 ur 4 h 4030.35 34 4033.67 Dy T T

1 I

3.5 4025.14 Ti II 13 4030.38 Sr I 14 4033.73 u
17 4025.15 Ce II 6 4030.46 Pr 38 4033.76 Ir I

6 4025.19 Pr 24 4030.47 Nd II 85 4033.86 Pr II

12 4025.39 Ho 16 h 4030.51 Ti I 6 4033.90 Nd
32 4025.55 Pr T T

1 1 20 4030.67 be ^ 3.5 4033.91 1 1

15 4025.66 Th II 7 4030.68 Cr I 4 4034.01 Nd II

16 4025.73 Tb II 2000 4030.76 Mn I 3.5 4034.09 Zr II

25 4025.88 La II 18 4030.84 Th I 9 4034.23 Sc I

6 4026.02 U II 80 4030.88 Gd 10 4034.25 Th II
12 4026.16 1 n

T T
1 1 8 4031.00 OilKU 20 4034.30 pr T T

1 I

10 4026.17 Cr I 7 4031.08 Dy I 800 4034.49 Mn I

11 4026.44 Mn I 13 4031.09 Pr 16 4034.50 U I

16 h 4026.54 Ti I 12 4031.31 U 6 4034.76 Tm II

20 4026.84 Pr II 60 4031.34 Ce II 5 4034.90 Th
20 4026.94 Ta 13 4031.39 Sc 4034.93 Th

10 4027.01 Th 48 4031.66 Tb II 2.5 4034.91 Ti
3.0 4027.04 Co 280 4031.69 La II 7 4035.10 Nb
5 4027.05 Ce II 65 c 4031.76 Pr II 50 4035.11 Sm II

7 4027.10 Cr 20 c 4031.80 Ho 5 4035.36 W
90 4027.20 Zr 70 4031.82 Nd II 32 4035.40 Gd
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

4 h 4035.55 Co I 42 4039.36 Pr II 5 4043.05 Nd
12 4035.63 V II 14 4039.48 Tb I 5 4043.12 Th II

110 4035.73 Mn
J

10 4039.49 Gd II 9 4043.16 Nb
9 4035.83 Ti 26 4039.53 Nb I 8 4043 40 Th J

7 4035.89 Ta I 6 4039.61 Er I 55 4043.58 Zr I

36 4035.89 Zr I 3.5 4039.63 Ta I 24 4043.59 Nd II
7 4035.93 Nb I 16 4039.67 Gd II 4 4043.67 Tb II

18 4036.05 Th
J

16 4039.78 U 38 4043.71 Gd
15 4036.12 Er 95 4039.83 Y I 20 4043 80 Sc \

32 4036.24 Tb I 8 4039.86 Th I 5 4043.89 W I

34 4036.34 Dy II 15 4039.86 W I 4 4044.02 Gd I

4 4036.46 Tb II 6 4039.89 Ce II 17 4044.10 Nb I

6 c 4036.54 Pr 14 4040.08 Ir I 16 4044.11 Sm II
17 4036.56 Th II 14 4040.11 Tb I 32 4044 14 K
4 4036.59 La II 3.5 4040.24 Zr II 15 h 4044.29 W I

24 4036.84 Gd I 3.0 h 4040.32 Ti I 5 4044.35 Nd II
20 4036.86 W I 12

A ^ A r\ /IT
4040.41 Tb II 8 4044.39 Hf I

12 4037.10 Sm II 7 h 4040.47 Nb I 38 4044.42 U
14 4037.21 La 3.0 4040.48 Ru I 28 4044.47 Tm
6 4037.22 Pr 5 4040.59 W I 44 4044.56 Zr I

4 4037.30 Mo I 150 4040.76 Ce II 13 4044.71 Nb I

130 4037.33 Gd II 180 4040.80 Nd II 120 4044.82 Pr II

4 4037.39 Ce II 300 4040.81 Ho I 150 4045.01 Gd
11 4037.49 Re 13 4040.87 Ta I 38 4045.05 Sm II
24 4037.62 Ho I 4 4040.94 Au I 16 d 4045.13 Mn

24 4037.67 Ce II 12 4041.06 Nd II 4045.21 Mn I

14 4037.69 Er I 9 4041.06 Ta I 12 4045.15 Gd II

3.5 4037.74 Ru 3.0 4041.12 Mo I 22 d 4045.21 Ce II
8 4037.78 Mo 17 4041.20 Th II 4045.32 Ce II
9 4037.84 Os I 8 4041.27 Ce II 6 4045.36 Tb

65 4037.90 Gd II 420 4041.36 Mn I 16 4045.39 Co I

12 4038.08 Mb I 9
A r\ A / A
4041.64 Zr I 600 c 4045.44 Ho II

10 4038.10 Sm II 40 4041.68 Sm II 100 4045.60 W
16 4038.12 Nd II 6 4041.85 Tb I 3.5 4045.61 Th II
4 h 4038.18 Nb 25 4041.92 Os I 36 4045.61 Zr II

20 4038.19 Pr II 26 4041.98 Dy II 20 4045.71 Pr
12 4038.25 Ce II 4 4042.14 Ce II 16 4045.76 Ru I

65 4038.47 Pr II 22 4042.22 Zr I 300 4045.82 Fe
20 4038.51 Dv II 9 4042.34 Tb II 1000 4045.99 Dy \

5 4038.64 Os 5 4042.51 Nd 30 4046.16 Sm II

4 4038.73 Mn I 9 4042.57 Nb I 44 4046.34 Ce II
15 4038.84 Dy I 65 4042.58 Ce II 18 4046.48 Sc I

19 4038.86 Tb 9 4042.64 V I 180 4046.56 Hg
24 c 4038.87 Ho II 50 4042.72 Sm II 20 4046.64 Pr II
5 4038.90 Pr 6 4042.76 Gd II 10 4046.70 W

16 4039.10 Cr 75 4042.76 U I 25 4046.84 Gd II

9 4039.10 Nb 12 4042.87 Mo I 80 4046.97 Er
8 4039.19 Eu 60 4042.90 Sm II 25 4047.09 Gd

28 4039.21 Ru 300 4042.91 La II 30 4047.10 Pr II

3 4039.21 Tb II 18 4043.03 Er II 14 4047.14 Tb
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and 1 enpth and and 1 pn o'1'Vi and

Char acts r in A Spectrum Character in A Spectrixm Char acte r in A Spectrum

D U HUH / • ± U S m II 1 8X (J 4050 33H U J U . _/ -/ Zr II Au ^ yj J -J % X u Ce II

16 4047.20 K 25 4050.37 Gd I 11 4055.21 Mn I

9 4047.28 Ce II 18 4050.48 Zr I 75 4055.47 Er II
7 HUH / «J? -J Sm II 130 4050 5ft Dy II 1 40X H U 4r)ct: C.4H U _J -J H Mn I

4047 R2HUH / . _^ Ho A U_J U » O X Ce II 54_JH 40'^'^ 71H U _^ / X Zr I

4047 A?HUH /

.

u J Qo 4n'^^ R9 Th I Au 40S^ ftOH U J OU Tm I

240 4047.64 Y J 28 4050.96 V I 8 4055.84 Ce I

7 4047.73 Dv J 50 4051.15 Nd II 26 4056.01 Mo I

ilHV 4047 7QHUH/. / 7 Sc I 40H U 40R1 1 RH U _^ X . ± _^ Pr II 7 40RA "^7 Mo I

4047 R1H UH / . 0± Gd II 40S1H U _J X . ^ -/ V I 2 0 40CiA "^4HU -^D. ^ H Rh I

4047 Q4HUH / . /

H

W J 40R1 40H U _/ X . H U Ru I 700^ UU 40RA ^^4HU -JD. ZJH Pr II
9 4047.96 Hf II 15 4051.43 Ce II 20 4056.59 Sc I

14 4048.05 Os 5 4051.43 Os I 5 4056.83 Nd II
404R 1 4H U H O. ± H Pr Au 4051 49H U_JX. H / Tb II Au 40SA 90H U _J 0. / U Ce II
404ft 29H UHO. <L / Th II 1 8 4051 52 Nb I J»-J 40SA 94H U _J U. / H Nb I

7 404R "^i^H UH O. ^ _J Dv'-'3 II 4 4051 73H U X . / ^ Mn I 77 40S7 07H U_J / . U / V I

22 4048.35 Er II 28 4051.86 Tb II 1.2 4057.20 Co I

5 4048.41 Rh 40 4051.91 u II 3.0 4057.27 Nb I

*+ 404ft 4"?H UH O. H-^ Th II 1 ^ 40'^l 99H U J X. / / Ce II 1 0X u 40^:7 40H U _J / . HU Dy II
1 nJ. u 404R AOHU H O. D U Gd II X u 40^2 20H U^ ^ . ^ U Ru I "^0 HUIJ 1 ^DIJ Ho I

1 d± t 404R A2HUH O. O S m II 4H 40^? 7ft Yb I 4H 40^7 RRH U3 / , 30 Mo I

4 4048.62 V 5 4052.47 Mn I 7 4057.62 Ti I

55 4048.67 Zr II 8 4052.58 Pr II 10 4057.82 V I

o u 404R 7AH U H O. / U Mn PR 40S2 ft7H U _J ^ . O / Tb II "^400J7HUU 40R7 R"^H U _J / mOJ Pb I

1 ^J.-/ 404ft 7R Cr 2 5 40'^2 92H UJ t. . / L. Co I X o HU_j /

.

Mn I

404ft Rl Nd II 1 40'i'^ 0"^ u II 1 40^ft 1 4H U_J 0. X H Ti I

6 4048.82 Tb 4 4053.26 V I 32 4058.16 u
20 4048.90 Dv J 75 4053.29 Gd II 3.5 4058.19 Co I

20 404R 99 Re I ^. -<
40'^'^ 44H U^^. HH Rh I 1 7X L. 40^R 1 9HUZJO. X / Pr

A 4049 on Mn 50 H U _J ^. X Ce II 740^ H U 40RR 77H U _J 0. Gd I

P 4049 03 Ce II 1 0X \J 4053 S2 Th I A
VJ 40^R 74 Ce II

2 4049.04 Rh 240 4053.64 Gd I 7 4058.46 Ta I

25 4049.20 Gd J 20 4053.86 Dv I 3.5 4058.60 Co I
1

1

xX 4049H U H / . ^ Dy I 900/ uu 40^"^ 9'^H U J J?. / ^ Ho I 1 0X u 4ntiR 77H U DO. / / Cr I
A 4049 41 Ru 1 0X u 40^^ 94HUZJ-?. /H W I 40RR 7ftH UI? 0. / 0 Ce II

4049 43 Gd II 1 4X T 40R4 00H U JH. U U Tb I 40H U 40'^ft 7RHU IjO. / 0 Pr II
6 4049.45 Hf II 65 4054.05 Ru I 30 4058.87 S m II

16 4049.48 Er II 40 4054.12 Tb I 80 4058.93 Mn I
i;
-J 4049 '^RH UH / . -J

O

Sm II 40R4 "^1HU _^ H. X U II 1 700 nX / uu c 40Cift 94HUIJO. /H Nb I

(J 4049 74HUH/. / H Hf 40^4 4"^H U_^H. H^ Zr I 1 0X u 40^19 7c;H U J /. t 3 Th I

4049 7AH UH /. / U Nb J 70/ u 40^14 4RHU _JH. H_> Lu I 1 0X u 401^9 '^1H U 3 /. / Gd II
40 4049.81 S m II 60 4054.48 Ho II 10 4059.37 Pr
6 d 4049.83 Th II 500 4054.55 Sc I 11 4059.39 Mn I

4049 95 Th 7^ 40^4 7?H U _/H. / C Gd I 44HH 40S9 SIH U_J /. ZJX Er I

L-\J\J 4049 RA Gd II 200 40^4 ftc; Pr II 77 40^9 t^lH U J /. J X Nb I

_^ 4049 ft7 Tb II 5 40R4 ftA Nd II 1 ftX o 40S9 AlH U_J /. U X Mo I

11 4049.95 Sc 32 4054.99 Ce II 55 4059.81 Er II
lc.U 40^0 04HU DU.UH U II P4 H UDD, \j L. Ti I AOD U 40^9 RftHU D 7. 00 Gd I

32 4050.08 La II 70 4055.03 Zr I 50 4059.96 Nd II
3 4050.09 Mo 42 4055.15 Dy II 6 4060.10 U
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriim Character in A Spectrum

34 4060.26 Ti I 4 4064.32 Th I 30 4068.84 Ce II
24 4060.31 Ho I 34 4064.46 Ru I 65 4069.20 Th II
12 4060.31 Nb I 95 4064.58 Sm II 65 4069.28 Nd II
22 4060.33 TLia 22 4064.63 la 16 4069.80 W I

38 4060.40 Tb I 16 4064.79 La { 220 4069.88 Mo I

8 4060.47 Ce 20 4064.79 W I 40 4069.92 Ir I

7 4060.58 Dy II 9 4064.81 Nb I 80 4069.95 W I

5 4060.71 W I 6 4064.91 Ce II 3.0 4070.04 Nb I

3.5 4060.72 Ce
{

7 4065.08 Au 4 4070.09 Ce T T
II

36 4060.79 Nb 6 4065.08 Mn I 14 4070.13 Tb I

20 4060.87 Tb II 190 4065.09 Ho II 15 Pr II
280 4061.09 Nd II 17 4065.10 Ti I 22 4070.28 Mn I

4 4061.26 Nb 6 4065.16 Ce II 70 4070.29 Gd II
25 4061.30 Gd T T

II 6 4065.58 T «La 4070.39 Gd T T
II

10 h 4061.34 Pr II 4 4065.62 Th 10 d 4070.54 Tb II

6 4061.35 U 4065.68 Th II 38 'tu / U.oi W I

44 4061.40 Ta J 3.5 4065.72 Cr I 16 4070.68 Ir I

30 4061.53 Zr I 24 4066.04 Gd I 5 4070.72 Tb I

14 4061.54 Nb
\

9 4066.12 Nb 5 4070.84 Ce T T
II

120 4061.59 Tb 12 4066.21 Hf { 22 4070.86 Os I

55 4061.74 Mn I 36 4066.22 Tb II 14 H U / U. 70 JND I

8 4061.74 U 15 4066.37 Co I 6 4071.08 Ce II
2.0 4061.81 Ce I 8 4066.37 Mo 30 4071.11 U
5 4061.86 Ke 6 4066.50 Ce T T

1 1 10 4071.22 Tb T
I

130 4062.08 Mo 85 4066.69 Os 14 4071.40 Ru I

55 4062.14 Pb I 55 4066.74 Sm II 6 4071.46 Nd II
20 4062.22 Ce II 8 4066.80 U 18 4071.54 V I

20 4062.23 Pr II 4 4066.91 Ce I 17 4071.56 Os I

3.0 4062.44 r e 7 4066.94 Cr 100 4071.74 Fe T
I

65 4062.55 U II 18 4067.16 Nb { 4 4071.74 Th I

60 4062.59 Gd II 11 4067.24 Ta J 75 4071.81 Ce II
300 4062.82 Pr II 20 4067.28 Ce II 30 4071.83 Ho
20 4062.84 Hf I 85 4067.39 La II 11 4071.93 W I

5 4062.85 Ru 4 4067.45 Th 4 4072.07 Nb T T
1 1

16 4062.94 Ce II 19 4067.57 Ho \ 11 4072.39 Er I

11 4062.99 Ru J 18 4067.61 Ru I 17 4072.52 Pr
180 4063.39 Gd II 5 4067.73 Nd I 8 4072.65 Dy II
18 4063.40 Th II 38 4067.76 U II 12 d 4072.69 Tb I

55 4063.53 Mn 33 4067.91 Ta 180 4072.70 Zr I

38 4063.54 Sm II 6 4068.00 Mn 19 4072.92 Ce II

50 4063.59 Gd II 80 4068.05 Ho I 18 4073.00 Ru I

120 4063.60 Fe I 22 4068.26 Nb I 4 4073.00 Ta I

20 4063.89 Tb II 48 4068.33 Sm II 30 4073.13 Ho
8 4063.92 Ce II 48 4068.35 Gd 200 4073.15 Dy II

18 4063.93 V 70 4068.37 Ru 9 4073.15 W I

10 4064.10 Ru 6 4068.44 Ce 60 4073.20 Gd II

8 4064.16 U 6 4068.54 Co 130 4073.48 Ce II

140 4064.16 Zr 7 4068.72 Zr 32 4073.51 Ho I

17 4064.22 Ti 24 4068.74 Gd 9 4073.51 Nb I

19 4064.32 Sm II 19 4068.80 Pr II 4073.64 Nb I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

15 4073.74 Ce II 3.0 h 4078.24 Eu J 48 4082.78 Rh J

10 4073.75 Tb II 22 4078.31 Zr J 7 4082.79 Ru J

28 4073.76 Gd II 38 4078.32 Ce II 12 4082.80 Tb J

7 4073.94 Tb I 5 4078.35 Nb 5 4082.93 V I

10 4074.02 Dy II 120 4078.44 Gd II 80 4082.94 Mn

11 4074.02 Er II 9 4078.47 Tb II 16 4082.97 W J

12 4074.16 Tb I 70 4078.47 Ti 11 4083.08 Zr T

550 4074.36 W I 19 4078.52 Ce II 11 4083.09 Er J

8 4074.42 Nd II 14 4078.57 Sc 7 4083.10 Dy I

22 4074.49 U II 4 4078.60 Nb 10 4083.21 Tb

2.0 4074.65 Ce II 260 4078.70 Gd J 65 4083.23 Ce II
20 4074.68 Os I 5 d 4078.79 Tb J 6 4083.24 Sm II
8 4074.84 Pr 6 4079.02 Ce II 44 4083.34 Pr II
3.0 4074.86 Cr I 12 4079.18 La 16 4083.35 Hf

28 4074.93 Zr I 7 4079.19 Ta 5 4083.36 Re

14 h 4074.97 Sc I 55 4079.24 Mn J 5 4083.47 Th J

42 4075.12 Nd II 6 4079.27 Dy J 8 4083.48 Ce II
24 4075.22 Tb I 55 4079.42 Mn J 5 4083.58 Re
18 4075.25 Mo I 10 4079.67 Ce II 19 4083.58 Sm II
28 4075.28 Nd II 3.5 4079.72 Ti 80 4083.63 Mn

4 4075.50 Th I 1200 4079.73 Nb J 8 4083.64 Ce
5 4075.54 Mo I 44 c 4079.79 Pr II 26 4083.67 Ho J

110 4075.71 Ce II 7 4079.83 Sm 48 4083.70 Gd J

55 4075.84 Sm II 13 c 4080.23 Ho II 200 4083.71 Y I

110 4075.85 Ce II 28 4080.23 Nd II 4 4083.78 Nb

3.5 4076.06 Cr I 19 4080.44 Ce II 9 4084.18 Nb J

6 4076.09 Nb I 18 4080.53 Gd 10 4084.27 Tb J

18 4076.19 Mo I 16 4080.56 Sm II 1.6 4084.28 Rh J

5 4076.21 Pr 550 4080.60 Ru 14 4084.30 Zr I

15 4076.24 Ce II 24 4080.61 U 90 4084.38 Mo

18 4076.53 Zr I 4 4080.70 Th J 15 4084.40 Sm II
19 4076.65 Sm II 44 c 4081.02 Pr II 6 4084.68 Gd II
11 4076.71 La II 2.0 4081.13 Ta 9 c 4084.74 Pr
24 4076.72 U 44 4081.21 Er II 10 4084.84 Tb I

90 4076.73 Ru I 48 4081.22 Ce II 28 4084.86 Nb

6 4076.86 Sm II 9 h 4081.22 Y J 14 h 4084.93 U II
3.5 4077.09 Cr I 180 4081.22 Zr J 50 4085.04 Th II
8 4077.09 Nb I 36 4081.24 Tb J 16 4085.09 Ho
5 4077.28 Yb II 8 4081.37 Th I 9 4085.13 Pr

280 4077.35 La II 24 4081.43 Re 15 4085.14 Dy

950 4077.38 Y I 120 4081.44 Mo J 32 4085.23 Ce II
30 4077.47 Ce II 70 4081.90 Pr II 5 4085.34 Pr
6 4077.57 Rh I 9 4081.97 Sm II 30 4085.36 Dy J

14 4077.62 Nd 2.5 h 4082.24 Tb II 8 4085.38 Eu II
3.5 4077.68 Cr I 8 4082.26 Th II 28 4085.43 Ru

4600 4077.71 Sr II 6 4082.30 Zr 6 4085.43 Th
16 4077.79 U 550 4082.40 Sc 140 4085.56 Gd II
12 4077.81 Hg I 24 4082.46 Ti 14 4085.66 Zr
34 4077.88 Er I 8 4082.55 Nd II 4 4085.80 Ta

600 4077.98 Dy II 28 4082.60 Sm II 14 4085.82 Nd II
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Table 2. All Observed Lines in Order of Wavelength

Intensity
and

Character

"Wave-
length
in A

Element
and

Spe ctrum

Intensity
and
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Wave-
length
in A
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and
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Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

14 4086.02 Mo I

3.0 4086.16 Sm
5 4086.24 Pr

12 4086.31 Co I

6 4086.42 Ce II

50
"

4086.52 Th II
19 4086.62 Tb I

9 4086.63 Nb I

18 4086.67 Sc I

550 4086.72 La II

6 4086.75 Pr
4 4086.82 Nd
4 4087.05 Nb I

36 4087.16 Sc I

18 c 4087.21 Pr II

15 4087.22 Dy II
3.5 4087.28 Th I

32 4087.34 Pd I

19 4087.35 Ho I

18 4087.36 Ce II

7 4087.38 Dy I

5 4087.57 Ce II
22 4087.59 Ho I

280 4087.65 Er I

24 4087.69 Gd II

7 4087.69 Zr I

4 4087.70 Tb II
4 4087.79 Rh I

3.0 4087.96 Hf I

20 4088.25 U II

14 4088.33 W I

6 4088.44 Os I

5 4088.50 Rh I

5 4088.56 Nd II
3.0 4088.58 Ce II

5 4088.72 Th I

5 4088.77 W I

16 4088.85 Ce II
3.5 4088.87 Pr
3.5 4089.07 Pr

4 4089.12 Nd II
4 4089.14 Th I

11 4089.35 Tb II
5 4089.47 Pr
2.0 4089.48 Sm

7 4089.49 Dy I

5 4089.51 Tb II
18 4089.61 La I

7 4089.68 Nd II
26 4089.69 Yb I

5

5

5

4

5

160
14
6

60
9

14
90
7

14
9

5

10
4

3.5
6

6

16
15
16
8

4
10
6

44
4

3.5
19
70
36
14

11
7

140
100

7

3.5
17
3.5
3.5

48

5

3.5
6

9

7

4089.74 Ce I

4089.86 Ce I

4089.87 Pr
4089.92 Re
4089.94 Mn

4090.14 U I

4090.16 Nb
4090.30 Tra I

4090.41 Gd
4090.47 Ce I

4090.51 Zr I

4090.58 V
4090.74 Pr
4090.79 Zr
4090.95 Ce I

4091.00
4091.06
4091.26
4091.34
4091.35

Nd
Ru
Ta
Th
Tb

4091.49 Tm I

4091.52 U
4091.53 Dy I

4091.64 Ho
4091.64 U

4091.75 Gd
4091.77 Dy I

4091.78 Er
4091.82 Os
4091.94 V

4092.09 Ce I

4092.20 Tb
4092.27 Sm I

4092.39 Co
4092.41 V

4092.61 Ir
4092.63 Pr
4092.69 V
4092.71 Gd
4092.72 Ce I

4092.85 Pr
4092.90 Er
4093.04 Sm I

4093.13 Sc
4093.16 Hf I

4093.16 Zr
4093.29 Ce
4093.39
4093.50

Th
V

4093.66 Dy

24
11
20
12

750

11
5

24
24
24

8

6

11
50
13

6

6

8

5

70

2.0
5

11
16
11

4093.72 Gd I

4093.96 Ce II
4094.05 Sm II
4094.05 Tb I

4094.19 Tm I

4094.27 Zr I

4094.28 V I

4094.37 Tb II
4094.48 Gd II
4094.50 Tb I

4094.62 Nd II
4094.62 U
4094.66 Er II
4094.75 Th II
4094.78 Ho I

4094.85 Sc I

4094.89 U
c 4094.97 Pr II

4095.43 Nd II
4095.49 V I

7

32
8

16
7

16
6

8

6

5

17
50
10
4
4

9

10
12
4

5

8

85
34
5

85

bl

4095.55
4095.56
4095.70
4095.75
4095.93

Ta
Nb
W
U
Tb

4095.97 Pr
4096.12 Dy
4096.13
4096.13
4096.34

Lu
Nd
Pr

II
I

I

I

LuO
II
II

4096.35 U
4096.63 Zr II

4096.69 Dy I

4096.71 Nd II
4096.80 Eu II

4096.81 Mo I

4096.82 Pr II

4097.03 Ru I

4097.19 Ta I

4097.33 Th II

4097.36 Tb II
4097.48 Tb II
4097.52 Rh I

h 4097.64 Nb I

4097.67 W I

4097.74 Th I

4097.79 Ru I

4098.03 U II

4098.10 Os I

4098.11 Er I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

ue 1 46 4102.16 V 1 4 4106.35 1 D
r
D JVID 7 4102.28 TJnKU T

1 6 4106.38 Dy T T
1 1

13 JNu
T T
I 1 5 4102.36 T T

1 1 6 h 4106.39 1

5 Nb 1000 4102.38 Y I 30 4106.50 Ho
5 h 4098.35 Sc I 5 4102.53 Nd II 12 4106.58 Hf

1 A dflQf! 41 pr T T
1 1 8 4102.53 1 D

T T
1 1 12 4106.59 JNa

T T
11

o /I n HU 7 o, DX ud T T
11 4 4102.62 1 n T

1 6 4106.62 S m T T11

b HU70, DC Tb T T
1 1 110 4102.70 w T

1 5 4106.63 Hjr

5 Ar\QR AC, Pr 14 4103.12 U 3.5 4106.78 Nb
14 4098.74 Mo I 7 4103.21 Tb I 9 4106.85 Ce

A O4o /inqo qnH U70. VU
T T
1 1 320 4103.34 Dy T T

11 4106.92 Ce T T
I I

o HU70. 7X
T T
1 1 16 4103.36 I D

T
1 4 4106.88

12 H U 7 O. Tn T T
11 8 4103.46 Tb 1 15 4106.93 T Tu T T11

8 4 U70. 7 / Sm II 5 4103.62 Os I 2.5 4107.11 Pr
6 4098.98 Ce II 3.5 d 4103.65 Th II 55 4107.28 Sm II

4 HU7 7,U J w 4103.68 In T
1 4107.39 b m T T

1

1

lo H U7 7 . U

/

JND 1000 4103.84 HO T
1 11 4107.36 nO

A4 t U 7 7. X 1 D 70 4103.88 Dy T
1 4 4107.37 1 h T T

1 1

7 H U 7 7 . X / Ti 24 4103.90 Tb II 36 4107.42 Ce II
10 4099.31 Zr 5 4104.00 Er II 3.5 h 4107.44 Lu I

u AOQQ ARH U7 7. *T O 1 D T T1

1

16 4104.13 o m T T
1 1 7 4107.44 JNCt

T T
1 1

9 QilO n U 7 7 . J t T 1 T T
1

1

10 4104.23 Xll 1 70 4107.47 JViO

J 4099 7St VJ 7 7 . / ^
T T
1 1 9 4104.23 JNu

T T
1 1 4 4107.49 r e

220 4099 RO*T U 7 / . O U V 10 4104.38 Th II 4 4107.49 Rh
8 4099.87 Dy 18 4104.40 V I 5 4107.49 V

/I4 Arxqq QA
*T U 7 7 . 7 U bm 14

A ^ n A A ^
4104.42 KG T

1 3.0 4107.50 pr
do 41 00 22 JdO 3.5 4104.43 T T

1 1 14 4107.50 Zjr

14 41 00 ?9 T T11 3.0 4104.54 JNa
T T
1 1 8 4107.75 p r T T

1 1

11 41 on 94*tX UU » H Nd II 1.4 4104.75 Co I 5 4107.79 Tb
60 4100.26 Gd 20 4104.78 V I 3.5 4107.80 Ce II

il 41 00 "^0
*+ X UU. J? u US 3.0 4104.86 pr 4 4107.80 bm T T

1 1

o 41 00 "^"^ b C :J

:[

3.5 4104.87 T
1 12 4107.84 KU

11 41 00 "^4 Tn 11 4104.87 TLia
T
1 4 4107.86 in

7 zii on 7HX UU. J / Ru I 9 4104.99 Gd I 5 4107.93 Tm
46 4100.40 Nb I 18 4105.00 Ce II 7 4107.96 Nd II

28 Ai onHx UU. D

O

hr T TII 13 4105.02 Ta T
1 9 4108.22 V

260 c zii nn 7 c; Pr T T
II 13 4105.04 Ho 1.8 4108.26 Ce T T

1 1

10 A^ nn ra Tn T T
1

1

16 4105.05 Dy T T
11 9 4108.32 S m T T

1 1

12 d AT nn on'ti UU. 7U Tb 14 4105.08 Mo I 6 4108.34 Pr
700 4100.92 Nb I 220 4105.17 V I 5 4108.36 U I

10 Aim nQHlUl. U7 Ho 19 4105.34 Tn T T
11 7 4108.40 Gd T TII

5 Nd T T
II 4 4105.36 Mn 1 18 4108.40

12 HiUi.DD Tb 60 4105.37 Tb 1 60 4108.42 Th T T
II

32 Aim 7 A41 Ui. / 4 Ru I 5 4105.53 Mo I 6 4108.53 W
J. / Wu r* 4101.76 T n 10 4105.73 Pr IT 320 4108.62 Ho

32 4101.77 Ce II 700 4105.84 Tm I 80 4109.08 Nd II

5 4101.85 W 5 4105.91 Th II 3.0 4109.09 Pr
15 4101.91 U AT OA 1 "X.41 UD. X^ Ce II AH AT no 10 Th
6 4101.94 Dy II 8 4106.18 Nb I 10 4109.34 Er

24 4102.15 Mb 28 4106.28 U 28 4109.40 Sm II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intens ity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

3.0 4109.41 Pr 12 4112.88 Tb I 14 4118.18 V I

150 4109.46 Nd II 6 4112.94 Gd I 11 4118.18 W I

3.0 4109.56 Ce II 10 4113.05 Dy I 5 4118.43 Tb I

1 8 A 1 1 1 '\ 1 TT41iJ.li U II 150 c
T T D /I O T^ __4118.48 Pr II

2.5 4109.65 Ru I 5 4113.35 Nb I 3.5 4118.48 Th I

16 4109.76 W I 15 4113.38 Ru I 6 4118.50 Ru I

180 4109.79 V I 5 4113.40 Re I 26 4118.55 Er I

5 4109.80 La I 18 4113.52 V I 8 4118.55 Fe I

3.U /lino on T? ^'tiuV.oi re T
1 10 411^.53 Hi T T

II 130 /I T T o r* c n4118.55 Sm. T T
II

4 4109.88 Nb I 7 4113.73 Ce II 10 4118.60 Hf I

5 4110.09 Tb I 4 4113.77 Gd II 14 4118.64 V I

2.5 h 4110.11 Pr 18 h 4113.83 Nd II 11 4118.69 Pt I

19 4110.19 Sm II 24 c 4113.89 Pr II 120 4118.77 Co I

14 /linn "20 ^ T T
II 28 4113. 9U Sm T TII 6

/I T T O r\1 TT J?4118.91 Hi I

4 4110.43 Gd II 18 4113.94 Nb I 10 4118.94 Ho I

5 4110.47 Pr 3.0 4114.13 Ru I 9 4118.96 Mo I

30 4110.48 Nd II 5 h 4114.13 Tb II 18 4119.02 Ce II
8 d 4110.51 Th II 3.5 4114.15 Ce II 6 4119.21 Gd I

O /I^4 /linn c/i411U.b4 Co T
I 5 4114.53 V I 7 h 4119.26 Yb T T

II
6 4110.57 W I 2.0 4114.77 Ta I 9 4119.28 Nb II

14 4110.60 Gd II 5 4114.84 Pr 3.0 4119.30 Eu II
4110.64 Th II 8 4114.93 Mo I 16 4119.33 Dy II

8 4110.81 Y I 340 4115.18 V I 4 4119.37 Pr
cD 'tiiu.o''t ce T T

1 1 5 d 4ilb.3D Tb T T
11 6 Alia 1 o ^411v.3o Gd T T

II
5 4110.86 Tb I 30 4115.37 Ce II 18 4119.46 V I

6 4110.86 Th II 7 4115.38 Gd II 10 4119.57 Sm II
24 c 4110.89 Re I 6 4115.59 W I 10 4119.68 Rh I

15 4110.90 Ml I 20 bl 4115.76 Th ThO 22 4119.79 Ce II
Hiiv,^^ Pr 15 /11TC ~70 T-w»4115. /o Ir I 8 /1 1 1 n on „4119. oU Pr

120 4111.34 Dy II 4 4115.83 Pr 10 4119.83 Zr I

18 4111.39 Ce II 3.0 4115.90 Hf I 22 4119.88 Ce II
36 4111.44 Gd II 60 4116.10 U II 24 4119.96 Tb I

12 4111.74 Gd II 6 4116.33 Rh I 3 h 4120.00 Pr
/UU Al 1 ^ "70 T74111. Jo V I 4 /I T 1 ^ 1 A XTJ4116.34 Nd 60 4120, lU Mo T

I

11 4111.81 W I 26 4116.36 Er I 170 4120.20 Ho I

13 c 4111.87 Pr II 13 4116.46 Sm II 10 4120.51 Tb II
2.5 4111.93 Ce II 140 4116.47 V I 14 4120.54 V I

34 4112.00 Ho I 75 4116.71 Th II 3.5 4120.61 Cr I
TinIIU 4112.02 Os I 30 /ITT/ "70 TT «4116.73 Ho T

I 5
/I T T n / / IkTJ4120.66 Nd T T

II
6 h 4112.04 Eu II 2.0 4116.77 Nd II 32 4120.83 Ce II

14 4112.13 Nb I 4 4116.89 U 11 4120.86 W I

9 4112.33 V I 32 4116.90 Nb I 2.5 4120.96 Pr
28 4112.50 Tb I 18 4117.01 Ce II 15 4120.99 Ru I

11 4112.63 Er II 10 4117.23 Tb I 8 4121.03 Tb I

10 h 4112.67 Lu I 14 4117.29 Ce II 190 4121.32 Co I

18 4112.71 Ti I 14 4117.59 Ce II 28 4121.36 Sm II
11 4112.72 Ho I 5 4117.68 La I 36 4121.46 Zr I

2.5 h 4112.74 Pr 17 4118.05 W I 14 4121.53 Bi I

170 4112.74 Ru I 2.0 4118.07 Ta I 8 4121.54 Sm II
17 4112.75 Th I 55 4118.14 Ce II 19 4121.64 Re I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriam Character in A Spectrum

90 4121.68 Rh I 5 4125.78 Gd I 3.0 4129.87 Nd I

3.5 4121.82 Cr I 6 4125.85 Sm II 80 4129.93 Nb I

Bi Dy I T 1 413U.i4 Tb I

5 4121.94 Nd II 5 h 4126.15 Pr 4 4130.33 Th I

6 4122.02 W 12 4126.52 Lr T
1 200 4130.37 Gd T T

11

3.0 4122.16 Cr I 5 4126.53 Mo I 28 4130.42 Dy I

7 4122.17 Ti I 4 4126.66 Ce II 150 h 4130.66 Ba II
lU Tb I

QO A'\ O L 7T Tb I
1 o38 4130. /I Ce II

32 Lu 17 4126.80 W I 3.0 4130.72 Nd II
19 4122.51 o m T T11 5 4126.90 JND 1 30 4130.77 Fr T T11

4 4122.67 Th II 480 4127.16 Ho I 8 4131.00 Th I

12 4122.81 Nb I 5 4127.28 Eu I 10 4131.04 Dy II
ii Er II 13 /1 1 O 7 O Q Tb I

1 A34 4131. ID Ce II
15 4123.06 Ru 3.0 4127.30 Cr I 5 4131.11 Tb I

6 4123.06 w 70 4127.37 ue T T11 11 4131.12 Mn T
1

6 4123.17 Ta I 14 4127.41 Th I 3.5 4131.25 Ti I

14 4123.19 V I 11 4127.44 Ru I 3.5 4131.36 Cr I
AT 01 01 La II Q7 /1 1 O 7 /! C Nb I

oo A'\ 1'\ AO4131.4^1 Th II
36 4123.24 Ce II 11 4127.54 Ti I 13 4131.45 Tb I

3.5 4123.31 1 1 2.0 4127.61 r e 1 25 4131.48 UCl
T T
1 1

3.5 4123.39 Cr I 3.5 4127.64 Cr I 48 4131.50 Er I

36 4123.49 Ce II 4 4127.72 Gd II 9 4131.53 Nb I
n
O AT 01 CI Th II io /IT 0 7 7/1 Ce II ID C A 1 n 7 n4131. fy Lu I

7 4123.57 Ti 13 4127.80 Hf II 2.0 4131.86 Ce
160 4123.57 V ^ 11 4127.87 KU T

1 17 4131.92 mO T
1

13 4123.65 Mo I 9 4127.88 Ta I 10 4132.02 U
550 4123.81 Nb I 2.5 4127.92 Ir I 240 4132.02 V I

o Al 01 Ol Ru I / n /n 07 Zr I
1 0 Alio C\L413^. Ub Fe I

70 4123.87 Ce II 14 4128.07 Ce II 6 4132.21 W I

24 4123.88 JNa
T T
1 I 240 4128.07 V T

1 7 4132.23 Mo T
1

48 4123.96 Sm II 2.0 4128.12 Sm 15 c 4132.23 Pr II
8 4124.06 Pr 14 4128.28 Mo I 4 4132.23 Tb
Q
7

A"} O A n "7 V I
1 o 41/10.^7 Dy II inniUO Al 10 OO Gd II

8 4124.35 Pr 900 4128.31 Y I 5 4132.28 Re I

13 4124.54 JMO 30 4128.34 TTu 7 4132.31 Ce T T
1 1

16 4124.60 Os I 13 4128.36 Ce II 6 4132.43 Ba I

40 4124.65 Dy II 5 4128.70 Nd II 13 4132.48 Tb I
'J o n 41^4.73 Lu I

—1

I
/I n n o o '2

4i^:o.o3 Mo I
r
b Alio CL413<:.bD Nd II

30 4124.73 U II 9 4128.86 V I 4 4132.64 Ce II
36 4124.79 Le T T

11 130 4128.87 Kh T
1 9 4132.69 1 m T T

1 1

11 4124.80 Er I 16 4128.96 Os I 24 4132.75 Th II
32 4124.92 Y II 28 4129.13 Dy I 8 4132.83 Tb I

41^:5. Ub Nd II Pr II Al 10 O C^13^1. ob Dy II

8 4125.06 Pr 3.5 4129.17 Ti I 40 h 4133.00 Sc I

11 4125.18 W J 6 4129.18 Ce II 7 4133.19 Sm II

4 4125.23 Sm 19 4129.23 Sm II 10 4133.20 U
8 4125.^5 Nb 22 4129.38 Ta I 28 4133.36 Nd II
5 4125.58 Nb 70 4129.43 Nb I 14 4133.38 Dy II

140 4125.65 Ho 80 4129.44 Dy II 24 cw 4133.42 Re I

3.5 4125.78 Ce II 2200 cw 4129.70 Eu II 10 h 4133.46 Th
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

11 4133.48 w I 240 4137.10 Nb I 26 4142.19 Ho I

15 4133.50 u I 3.0 4137.16 Pr 5 4142.24 Nb I

5 4133.51 Tb 9 4137.23 Ru I 12 4142.26 W
18 4133.62 Pr T TII 12 4137.29 Ti I 55 4142.40 Ce T T

II
190 A-\ -i-i on Ce II 60 4137.46 W I 5 4142.45 Tb

32 4133.86 Dy I 19 4137.47 Ce II 12 4142.48 Th II

14 4134.06 Th I 8 4137.59 Nb I 18 4142.70 Th II
4134.11 Th II 5 4137.60 Re I 5 4142.81 Sm II

20 4134.14 Dy 140 4137.65 Ce 1

1

11 4142.83 Ce T T
II

70 Gd 13 4137.84 Os I 750 4142.85 Y

7 4134.31 Zr I 17 4138.02 W I 44 Er II
5 d 4134.32 Tb 4 4138.03 Gd I 7 4143.05 Ti I

180 4134.49 V I 19 4138.10 Ce 100 4143.10 Dy II

34 4134.54 TT x-\Ho 3.0 4138.19 Pr 4143.14 Pr T T
I I

18 Nb { 5 4138.30 Nb I 36 4143.21 Nb

4 4134.68 Fe I 10 4138.30 W I 5 4143.24 Tb
5 4134.72 Nd II 80 4138.34 Tm I 8 4143.42 Fe I

8 4134.73 Dy I 15 4138.35 Ce II 26 4143.49 Tb I

9 4135.04 Mn 12 4138.54 Dy T
I

o o n 4143.55 Mo
10 H X ^ 3. U O Ho I 7 4138.66 u 13 4143.57 Tb {

4 4135.09 Yb II 3.5 4138.97 Sm II 40 4143.87 Fe I

17 4135.14 Sm II 5 4139.06 Tb I 180 4144.16 Ru J

180 4135.27 Rh 14 4139.14 U II 2.5 4144.23 Pr
30 4135.33 Nd T T

II 5 b 4139.19 Th ThU 4 4144.25 ud
12 Tb 5 4139.26 V I 70 4144.36 Re {

4 4135.38 Mo 6 4139.32 W I 100 4144.46 Tb II

8 4135.42 Nb J 14 4139.34 Ho I 10 4144.56 Nd II

19 4135.44 Ce II 4 4139.43 Ce II 11
A ^ A A *7 ^
4144.70 U II

3.0 4135.50 Sm 46 4139.44 XTU.Nb I
O O A ^ A A A

4144.49 Ce T T
11

14 Hi-'-). Do Zr 10 4139.56 Dy I 48
A ^ A ^ ^ ^
4145.00 Ce II

7 4135.76 U II 280 4139.71 Nb I 15 4145.16 W I

220 4135.78 Os 13 4139.79 Tb I 5 4145.24 Sm I

4 4135.89 Ce II 3.5 4140.01 Zr I 4 4145.39 U II

5 4136.11 V 16 4140.23 Th II 6U 4145.74 Ru
\24 41 "^A ?

n

Ta 48 h 4140.30 Sc I 12 4145.76 Hf

170 4136.22 Ho 2.5 h 4140.32 Pr 4 4145.84 Th I

10 d 4136.28 Th 11 4140.45 Gd II 12 4145.95 W I

4136.40 Th II 4 4140.75 Ce II 5
A ^ A £ f\

4146.00 Nb I

6 4136.35 w 2.0 4141.02 Eu T T
II 80 4146.07 Dy

180 41 "^A Ri^ Re J 4 4141.02 Gd II 8 4146.13 Nd II

3.5 4136.47 Tb 6 4141.06 Mn I 34 4146.23 Ce II

2.0 4136.59 Eu II 34 4141.23 U II 24 c 4146.54 Pr II

6 4136.76 Nd II 130 c 4141.26 Pr II 4 4146.61 U
4 4136.77 Ce II 38 4141.51 Dy II 11 4146.75 Sm II

10 4136.81 U II 13 4141.55 Tb I 24 4146.77 Ru

6 4136.90 Ce II 11 4i4i.63 Th II 10 Tb
3.5 4137.03 Tb 4 4141.72 Eu II 2.5 4147.14 Pr

11 4137.04 La 55 4141.74 La II 17 4147.19 Nb
2.5 4137.07 Eu 5 4141.86 U I 6 4147.37 Zr

38 4137.10 Gd II 6 4142.00 Pr 6 h 4147.40 Sc
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length 3-iici and length and and length and

Character in ±\ spc C LP Liiri Character in A Spectrum Character in A Spectrum

4 4147.53 Mn J 100 4151.97 Ce II 18 4156.52 Pr II
4 4147.55 Pr 110 4151.97 La II 24 4156.52 Th II
C.,\} 4147.67 Fe 1 9i-C Nb I <10 U I

22 4147.71 Sm T T
II 4 d 4152.20 Th 3.5 4156.68 Nb II

24 4147.89 Ta 4152.34 Th ^ 4 4156.79 Mo

6 4147.95 Dy J 80 4152.21 Sm II 4 4156.80 Fe I

6 4148.16 Ce II 8 4152.24 Tb I 3 4156.90 Pr
1

0

4148.18 Th T T
II y Re I H U A^ ^1 97HID 1,^1 Th I

4 4148.21 Tb II 65 4152.36 Sc 4157.39 Th
8 4148.38 Ru 12 h 4152.43 Dv IT 19 4157.40

24 4148.46 Pr II 460 4152.58 Nb I 4 4157.52 La I

3.5 4148.65 Th 110 cw 4152.61 Ho II 4 4157.58 Nd II
4148.72 Th Re I 1 u n HID /.D^ Y I

9 4148.74 Nb 18 4152.64 Zr 2.0 4157.72 Eu ^

6 4148.80 Mn 3.5 4152.66 V J 5 4157.77 Pr

26 4148.86 Gd J 2.5 4152.78 Cr I 18 4157.78 Gd I

20
/IT /in
4148.90 Ce II 22 4152.78 La II 18 4158.01 Nb I

C.C.
/IT /I /I

4148.94 Mo n*+ 41 ^9 Q'^ Ce zn ^9 9sH 1 Do, ilo Tb II
32

/IT /in 1^ ~7

4148.97 Ho 8 4153.11 Dy 1.2 4158.42 Co
28

T /in n *T4149.07 Yb 16 4153.13 Ce II 3.5 4158.48 Gd J

9 4149.14 Tm J 36 4153.33 Sm II 32 4158.53 Tb I

10 4149.17 Tb II 10 4153.51 Gd II 8 4158.54 Th I

i i u
/IT /I o on
4149.20 Zr T T

II D /in c-i 7-2 Nd II q zn t^a AnHJ.Do,DU Tm I

3.5
/IT /in on
4149.32 Pr 7 4153.75 Zr 6 4158.78 Os

6
/II /in /I /I

4149.44 W 10 4153.82 Cr J 7 4158.88 Hf IIX X

5 4149.48 Gd J 3.5 4153.93 Ce II 2.5 4158.98 Lu I

30
/IT /I n "T n
4149.79 Ce II 65 4153.97 U I 32 4159.03 Ce II
4149.83 Sm II oo Pr II -5.U zn i;q 1 7H 1 D 7. i / Ru I

70
/IT /I n n n
4149.94 Ce II 48 4154.08 Lu 10 4159.34 Dy

14
/IT /I n n y

4149.96 Re 6 4154.23 Dv J 7 4159.40 Smw ill IIX X

32 4149.99 Th II 20 4154.37 Rh I 3.5 4159.47 Pr
7

/I T ^ n f\ n
4150.04 Pr II 4 4154.50 Fe I 7 4159.51 Sm II

/I
/IT 1^ ^\ T T
4150.11 Tm 1 1 o 41 34. Do W I

c HI D 7, DD Tm II
90 4150.12 Nb 5 h 4154.72 Sc 8 4159.57 Nd II
5

/IT ^ A
4150.30 Ru I 18 4154.86 Gd II 7 4159.64 TiX X

5 4150.54 Tb 38 4155.22 Sm II 6 4159.66 Th II
4 4150.61 Gd II 6 4155.28 Ce 12 4159.69 V I

4150.67 V I 41 DD. 0 Mo I zn e;q Q'JH i D7. 0^ Pr
5 4150.86 Tb I 8 4155.30 Th II 9 4159.92 Re

30 4150.91 Ce 20 4155.41 TT TIJ. J. 6 4159.96 Os J

14 4150.96 Ti J 5 4155.47 Th II 6 4160.04 w I

14 4150.97 Zr II 13 4155.53 Ce II 10 4160.11 Ce II

4151.01 Pr 1 /
/IT CC COHI DD. Do Mo I zn An 1 BHi ou, 1

0

Ce II
550 4151.10 Er I 3.0 4155.70 Ir 6 4160.24 Dy

2.0 4151.52 Eu II 180 4156.08 Nd II 10 4160.26 La {

3.5 4151.63 Gd II 9 4156.23 Th II 5 4160.30 Er
3.0 4151.64 Eu T T

1 1 26 4156.24 Zr II 5 4160.35 W
10 4151.68 Nd II 9 4156.25 Sm II 4 4160.47 Pr
2.5 4151.74 Pr 30 4156.26 Nd II 20 4160.57 Nd II
7 4151.88 Mo I 8 4156.28 Tb 5 4160.80 Nb
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriam Character in A Spectrum

5 4160.95 u I 20 4165.68 U II 16 4170.47 Th II
8 h 4161.00 Ta I 10 4165.77 Th I 4170.54 Th I

8 4161.18 Ce II 9 4165.85 Nb I 8 4170.49 Tb I

36 4161.21 T T11 20 4166.00 r>a
T T
11 18 4170.54 W I

8 4161.25 Nb 1.6 4166.04 Ir I 6 4170.55 Dy I

11 cw 4161.36 Tb I 4 4166.20 Ce 6 4170.76 Nd II
7 4161.42 Cr I 4 4166.28 Mo I 4 4170.78 Th II
4 d 4161.59 Th II 3.5 4166.32 Ti I 10 4171.03 Ti I

4161.74 1 n 3.5 4166.34 om T T
1 1 22 4171.05 Tb I

12 4161.66 Ru 36 4166.36 Zr I 8 4171.07 Mo I

20 4161.80 Sr II 5 4166.51 Tb 50 4171.18 W I

8 hd 4161.88 Sc I 5 4166.64 U 5 4171.30 V I

2.0 h 4162.17 Co 11 4166.65 Ce II 8 4171.34 Th II
6 4162.25 ijy 44 4166.88 Le 4 4171.39 Ce T T

11
13 4162.36 Hf II 10 4166.88 Ru I 11 4171.48 Zr I

18 4162.43 u I 26 4167.16 Gd II 6 h 4171.56 Sc I

4 4162.51 Th I 4167.27 Gd I 28 4171.57 Sm II
11 4162.63 Ce II 80 4167.51 Ru I 100 4171.59 U II
17 4162.68 jyiD 240 4167.52 Y T

1 10 4171.68 hjr

10 4162.68 Th II 18 4167.80 Ce II 11 4171.71 Gd I

10 4162.69 Hf I 460 4167.99 Dy I 14 4171.80 Tb I

50 4162.73 Gd II 24 4168.00 Nd 55 4171.82 Pr II
5 4162.81 Nb I 13 4168.03 Pb I 3.5 4171.90 Ti II

900 4163.03 nO 4 h 4168.05 1 n T
1 30 4171.93 Dy T

1

26 4163.09 Gd II 24 4168.08 Pr II 4171.99 Dy I

11 4163.14 Sm II 360 4168.13 Nb I 2000 4172.06 Ga I

90 4163.47 Nb I 12 4168.63 Th II 8 4172.16 Ce II
22 4163.52 Ce II 10 4168.66 W I 11 4172.17 Er I

12 4163.62 f> „Lr 4 4168.76 T T
1 1 18 4172.23 MO T

1

12 4163.64 Th II 12 4169.06 U I 65 4172.27 Pr II

6 4163.65 Ti II 22 4169.11 Tb I 5 4172.32 La I

460 4163.66 Nb I 6 4169.24 Dy II 10 4172.56 Ir I

26 4163.68 U II 22 4169.31 Tb I 16 4172.57 Os I

7 4163.72 o ni
T T
I I 7 4169.35 1 1

T
1 22 4172.60 1 b

T
1

4 4164.08 Mo 7 4169.36 Zr I 3.5 4172.77 Cr I

3.0 4164.14 Ti I 20 4169.46 Pr II 7 4172.80 Eu II
150 c 4164.19 Pr II 55 4169.48 Sm II 22 4172.82 Tb I

8 4164.25 Th II 18 4169.57 Nb I 10 4172.97 U II

3.5 4164.41 Nd 46 4169.77 Ce T T
11 280 4173.23 HO T

1

8 4164.56 Pt 4169.88 Ce II 110 4173.23 Os I

420 4164.66 Nb I 8 4169.82 Mo I 6 4173.38 Nd II
5 4164.79 U 3.5 4169.84 Cr I 24 4173.47 Tb I

15 4164.82 Er 10 4169.84 Pd I 11 4173.56 Gd II

3.5 4164.85 Nd \ 11 4169.92 Tb I 3.5 4173.70 Pr
9 4165.04 Nd II 10 4170.05 Ru I 12 4173.95 Nb I

4 4165.07 Th II 12 4170.11 Gd II 8 4174.01 V I

100 h 4165.19 Sc 3 0 4170.20 Cr I 200 4174.14 Y I

6 4165.52 Cr 16 4170!40 Re I 16 4174.19 U II

3.0 4165.54 Sm II 5 4170.45 Tm I 100 4174.34 Hf I

90 4165.61 Ce II 6 4170.46 Nd II 9 4174.34 Nb I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and IpnfytH and

Character in A Spectrum Character in A Spectriim Character in A Spectrum

13 4174.43 Sm II 6 4179.79 Tb II 6 h 4184.89 u
3.5 4174.46 Nd 7 4179.81 Zr II 3.0 4184.90 Cr I

8 4174.48 Ce II 11 4179.96 Th II 3.0 4184.90 Fe I

7 4174.57 Yb I 6 4180.24 W I 15 4184.98 Nd II
14 4174.80 Cr 1 3.5 4180.40 Pr 12 4185,15 Pr II

6 4175.08 Tb I 17 4180.40 Tb I 24 4185.33 Ce II
2.0 4175.16 Eu II 6 4180.68 Pr II 11 4185.45 Er I

22 4175.21 Ta I 20 4180.82 Yb II 2.0 4185.66 Ir I

5 4175.24 Ce II 4 4180.88 Th I 5 4185.77 Nd
22 4175.30 T T

1 1 8 4181.05 MO 46 4185.82 Mo I

5 4175.43 Ru I 24 4181.08 Ce II 4 4185.82 Pr
220 4175.54 Gd I 36 4181.10 Sm II 6 4185.89 Tb I

48 4175.61 Nd II 14 4181.15 Ta I 5 4186.02 W I

55 4175.63 Os I 4 4181.25 Dy 8 4186.04 Nd II
3.5 4175.64 r e

T
1 8 4181.33 Tb T T

II 8 4186.10 Nb I

22 4175.64 Pr II 9 4181.34 Nb J 30 4186.12 Ti I

8 4175.84 Tb I 8 4181.76 Fe I 22 4186.24 Tb I

2.5 4175.94 Cr I 8 4182.16 Th II 5 4186.28 Mo I

9 4176.08 Ce II 7 4182.22 Eu I 2.5 4186.36 Cr I

9 4176.33 Pr 3.5 4182.33 Pr 5 4186.40 Pr II

3.5 d 4176.33 Th II 10 4182.46 Ru I 4 h 4186.45 Sc
4176.48 Th I 4 4182.47 Ir I 250 4186.60 Ce II

11 4176.60 Mn I 5 4182.52 Nd II 9 4186.69 Zr II
11 d 4176.64 Dy I 12 4182.59 V I 950 4186.78 Dy I

4176.81 Dy T
I 6 4182.64 Ru 14 4186.96 TTu T

I

24 4176.70 Ce II 3.5 4182.67 Pr 13 4187.04 Fe I

8 4176.90 Ta II 9 4182.77 Gd I 4 4187.11 Nd
4176.99 Ta I 22 4182.90 Re I 28 4187.16 Tb I

14 4177.26 Mo I 5 4182.92 Pr 1.2 4187.25 Co I

140 4177.32 Nd T T
11 22 4183.06 Re ^ 38 4187.32 Ce T T

I 1

5 4177.44 Nb I 4 4183.13 Nd I 28 4187.32 La I

7 4177.48 La I 1.6 h 4183.21 Ir I 60 4187.56 Zr I

800 4177.54 Y II 3.0 4183.30 Ti I 6 h 4187.62 Sc I

11 4177.92 Ta I 18 4183.32 Zr I 650 4187.62 Tm I

30 4178.02 Sm T T
II 14 4183.33 Sm 7 4187.66 Hi

T T
II

44 4178.06 Th II 4 4183.56 Th II 6 4187.79 Pr
19 4178.27 Mo I 20 4183.61 Dy I 13 4187.80 Fe I

10 d 4178.44 Nd II 6 4183.67 W I 14 4188.07 U II
4178.53 Nd II 75 4183.73 Dy 17 4188.09 Tb I

12 4178.64 Nd II 36 4183.76 Sm II 8 4188.10 Gd 1

1

18 4178.64 Pr II 10 4183.83 W I 70 4188.13 Sm II
14 d 4178.98 Tb II 11 4184.13 Os J 4 4188.26 Nd
10 4179.00 U II 10 4184.24 Pr II 240 4188.32 Md I

14 4179.26 Cr I 220 4184.25 Gd II 7 4188.51 Tb II

5 4179.29 Ce II 170 4184.25 Lu II 3.5 4188.69 Ti I

460 4179.42 Pr II 17 4184.29 Tb 4 4188.82 Gd I

18 4179.42 V I 4 4184.39 Mo 3.5 4189.18 Ce II
38 4179.59 Nd II 32 4184.44 Nb 22 4189.28 U II
18 4179.71 Th II 3.5 4184.62 Pr 3.0 4189.46 Ru I

9 4179.76 Nb I 3.5 4184.71 Th II 220 4189.52 Pr II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

3.5 4189.56 Th I 26 4193.87 Ce II 11 4198.08 Ho I
n
4

A '\ an / A4189.64 Ce II 1 4194.01 Tb I 5- 4198.17 Nd II
14 4189.84 V I 3.5 4194.01 Zr I 10 4198.22 U I

28 4189.91 us 60 n T an -i n u r\Hi.yH,J>D no T
1 11 4i70.^i re 1

22 4189.99 Er II 24 4194.56 Mo I 8 4198.41 Tb I

9 "4189.99 Mn I 5 4194.62 Pr 13 4198.43 Ce II
6

/I n on nn4189. 99 Nb I 9 4194.67 Re I 32 4198.51 Nb I

9 4190.00 Mo I 11 4194.70 Er I 7 4198.52 Cr I

3.0 4190.13 Lr 36 ^1174. / D LiX
T
1 5 4i70.01 V

T
1

6 4190.20 Gd { 550 4194.85 Dy I 80 4198.67 Ce II

12 4190.63 Ce II 13 4194.91 Ce II 4198.72 Ce II
A
4 /I T n n / A419U.64 Pr 3.5 4194.93 Th I 8 4198.85 Nb I

9 4190.65 Nb I 6 4194.95 Cr I 50 4198.88 Ru I

80 4190.71 2 T T
1 1 4 4177. U2 In T T

1 1

4 4190.71 Co I 90 4195.09 Nb I 11 d 4199.06 Tb I

200 4190.78 Gd I 5 4195.14 Os I 55 4199.09 Zr I
ion /1 1 n n o o419U.OO Nb I CO 4195.22 Dy I 13 4199.10 Fe I

26 4190.90 Dy I 2.5 4195.36 Eu II 7 4199.11 Nd II
11 4190.95 Hi 5 c 'M.^D.DC Fr 12 yi 1 no o o "v4177. 2o I

T T
11

4 4191.03 Ce 5 4195.56 Th II 18 4199.45 Sm II

70 4191.07 Gd II 140 4195.66 Nb I 5 4199.63 W I
T /I14 yi T m no4191. U8 Tb I 5 4195.82 Ce II 700 4199.90 Ru I

9 4191.16 Ta I 6 4195.83 Th II 38 4199.92 Tm II
7 4191.27 Lr 4i7b.V5 Ih T T

11 6 /I o n n r\i wj T
1

8 4191.44 Fe { 5 4195.96 Pr 4 4200.04 Nd II

14 4191.56 V I 7 4196.13 Zr I 4 4200.10 U II
17 4191.59 Tb I 2.5 4196.18 Eu II 4 4200.19 V I

180 4191.60 Dy 45 4196.34 Ce II 5 4200.57 Mo I

50 c 4191.62 T T 28 /inn/ CD laVi4170.31) Kn T
1 6 4ZUU. 10 11 T

1

70 4191.63 Gd 150 4196.55 La II 3.5 4200.99 Nb I

11 4191.79 Zr I 36 4196.73 Tb I 42 4201.00 Tb II
4 /1 1 m o o4191.8^ Th II ID 4196.79 Pr —J

7 4201.13 U
28 4191.93 Sm II 14 4196.87 Ru I 26 4201.18 Pr II
4 4191.94 XTU 5 4i7D.7D JND

T
1 1.8 /I om 0 0 o i-«'\C\Ji.,dC ism T T

1 1

90 4192.07 Nb { 10 4197.07 Gd II 24 4201.24 Ce II

3.0 4192.10 Cr I 3.0 4197.10 Pr 4201.32 Ce II

3.5 419^.10 Zr I 3.5 4197.23 Cr I 55 4201.32 Dy I

11 4192.16 Sm II 2.0 4197.29 Pr 5 4201.32 Mo I

28 4192.36 T n T T
5

T
1 16 /lom /It: r\c>42U1.4r) US 1

2.0 4192.36 Th 10 4197.51 Ce II 55 4201.46 Zr I

4 4192.43 Pt I 13 4197.52 U II 36 4201.52 Nb I

4 c
/I n n o en4192.50 Pr 2.5 4197.54 Ir I 10 c 4201.53 Pr II

9 4193.02 Th 50 4197.58 Ru I 5 4201.76 Mn I

40 4193.09 Ce II 5 4197.60 V I 32 4201.85 Rb I

6 4193.10 Ta 5 4197.61 Nb I 12 4201.85 Th II

7 4193.15 Gd II 13 4197.67 Ce II 34 4202.03 Fe I

26 4193.28 Ce II 42 4197.68 Gd II 22 4202.06 Os I

5 4193.35 Tb 3.0 4197.90 Sm II 55 4202.25 Dy I

7 4193.66 Cr 20 4198.00 Ce II 8 4202.52 Gd II
6 4193.83 Nb 65 4198.02 Dy I 44 4202.92 Sm II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and 1 "V^lengLii and and length and and length and

v^nar acte r in A Spectrum Character in A Spectrum Character m A Spectrum

U^, 7*+ T T
J. X

1 1i i /19n7 1^74^U /.99 1 U T
1

-7

1
/I o 1 '2 n c4^:13.09 bm T T

11
75 4203.05 S mO 111

T T± ± 17 4207.64 rtu TX 5 4213.07 JNa
T T
I X

14 4203.21 11 4207.68 uy TX 4 4213.07 1 n T
1

7 4^:11^,^7 Ho II 1

1

A 0 n7 R14^: U /. ol Pr II 1 c nl9U /I o 1 '2 no4iii3.1o Dy I
7 Nb D /1 9n Q n

R

4^:Uo.Uo Gd I
r
9 /Im "2 o o4^13. Nd II

t n livl T T± ± 1

0

/19 nR 1 A4^1)0. Id TX Q7 /I 01 74/119.^:6 XTV->JND
T
X

7 4203.46 Ti
i. i 44 4208.31 PrIT 1 T TX X 4 4213.26 Pr

4 4203.51 3.0 4208.36 Pr1 TX 7 4213.27 rce T
1

c H^uJ,D7 Cr I 11 r\i i a /i9nQ 7n4^Uo. /U Tb I
/I

4 4^13.46 Nb I
^9(1"^ 79t^-U J. / c. Tb 44 /19nR RQHdVo. 07 Th II CO cw /I o 1 7 c n4^13.51) Tb I

TmX ill /19nH QR4t Ud. 7(5 V.Ti-l 1 T TX X
/I

4 /I O 1 7 C /I4^13. 94 VX T
1

10 4203.82 w 9 4209.37 Pr\^ 1 TX 16 4213.57 PrIT r T TX JL

1.4 4203.99 S: C 19 4209.41 Pp T TX X 11 4213.86 dayjs T
1

A9nA nA4/11)4. U 4 La II 1 7 4^U7. /u Hf I 7 A9b /I O 1 7 O4/il3.ob Zr I
7 /19n/'l 79 Nb 7 c,J.O /19nQ 7A Cr I 1 nlU /I O 1 '2 O O4^13. oo U

A9n/1 "^7 TTU T TX X 1 R10 AOr\Q RA4^U7.ob VV TX 1 Ql.O /I 0 1 7 Q /]4Z13.74 o m T T1 X

18 4204.41 W 5 4210.00 Pp T TX X 5 4213.96 PrIr 1 T TX X

3.5 4204.47 4 4210.35 pp TX 26 4214.04 Pp T TX X
g Re I 4D /191 n 7c; Sm II Ab /I 91 /I 99 Nd II

zi9nA 7n Y II o AO! n Ac;4^:10.49 U Ab /I 9 1 /I 9 Q U

/i9n/i 7Z1 Pp T TX X
A4 /191 n 774^1U. / / ThX 11

TX y /I 9 1 /I 7 D4^:14. 3o T^T7^y TX

3.5 4204.82 O 111 T TX X 9 4210.92 ThX n T TX X 28 4214.42 TK1 D T T
J. 1

55 4204.86 Pr) T TX X 9 hs 4210.94 TX 6 4214.42 TTU T T
X 1

1 7 Dy 0 A0^ 1 n94^11, Mo I 7 n /I 9 1 /I /I /I4^:14.44 Ru I

HUUU cw Eu II 9Rn /I 91 1 1/14^:11.14 Rh I 0 n/i.U /I O 1 /! C /!4^14. 94 Th II

A9 nc; 1 A Pp 7 AJO /1 91 1 97 ^y TX b A 01 A An4Al4.bU IN CI
T T
i. 1

7 4205.20 O C 28 4211.29 TM/-JINU T TX X 36 4214.73 JND
T
1

7 4205.25 INU T T
X X 11 4211.30 llO T TX X 2.0 4214.83 Th1 n T

1
Qn7U /i one; 71 Nb 7

1
/1 91 1 7/1H^il,JH Zr I on7U /I 9 1 c n94/ll9. VC Gd II

1 n1 u Er 7 c;J.O /1 91 1 7 n;4^11.^9 Cr I
/I /I44 /I 9 1 C 1 14/il9.13 Tb I

INU T T
X X 1 Qlo /191 1 AR4^:11.00 TTU T TX X 7 nn9UU /191c; IK4^19. l9 uy T

X

11 4205.78 C! mO Ul 1300 4211.72 ^y T
1 9 4215.16 PokJS TX

2.5 4205.79 Pp T TX X 3.0 4211.73 T 1X 1
T
X 12 4215.38 Ww TX

Q7 /1 9 nc; Ri Mo c
9 /I 91 1 7C;4^11, /9 Mn I 7 9 nn /I 9 1 K K94^19. 9^: Sr II

/1 9 nt; HQ Ta 1 1 nIIU /I 91 1 R A4^1 l.OD Os I 1 Alb /I 9 1 c; n A4/ll9. 9b Rb I

4ilUD.07 Pp T T
X X 9R A91 1 RA4^11. otD Pr T TX X I 1 Kr.I I nc /I 91 A n/14iilb. U4 PrIT 1

16 4206.00 1 111 18 4211.88 7.r T TX X 7 h 4216.10 O C TX

140 4206.02 rvu 120 4212.00 PH T TX X 1.6 4216.19 TTp TX
Q7 /I 9 n A T 7 Nb I

Q7 /1 91 9 n/14^1i:.U4 Nb I 7J.O /I 91 A 7 A4^1b. 3b Cr I
/I 9 n A 17 Sm II 9 UU /I 91 9 nA4^1^. Ub Ru I Q V«7 a /I 91 A A74^1b.b / Tb I

/1 9 n A /in4iiUD.4U X a 1 n1 u /I 91 9 9 A4^:1/1. /lb TTu T TX X y /I 91 7 1 Q4a1 /.l7 Prjr 1

55 4206.49 1 O 6 4212.34 <3 n TX 60 4217.20 PH T TX X

30 4206.54 T T
X X 4 4212.49 Q r>O C TX 4 4217.23 ThX II T TX X

/I 9 n A Q4/i Ub.Do Hf II Q7 /191 9 c;7 Nb I Rt;09 /1 91 7 9 74/ll / . ^ / Ru I

o /I 9 n A A9 rtn 7 /I 91 9 A94^1 A.b/1 7 r TX 7 /I 91 7 9 Q4ill / .CO INa T TX 1

1 Rio /I 9 n A A94^Ud.d^ Sm II 4 /I 91 9 71^ Nd II 7n /I 91 7 CA4a1 /.9b La II
3.5 4206.66 Th II 4 4212.79 Tm II 28 4217.56 Tb I

<i^U c /I 9n A 7/1 Pr II 9Qn /191 9 QCi4^1/1.79 Pd I 99 /I 91 7 KQ4^:1 /.97 Ce II
6 4206.80 Tb 8 4213.02 Y I 1 4217.63 Cr I

24 4207.05 W 7 4213.04 Ce II 3.0 4217.76 Ir I
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Table 2. All Observed Lines in Order of Wavelength

jji u c 11 o J. u y Wave- Element jjiieiis ity Element Intens ity Wave- Element
3.11d length and 3.iicl iengLn and and length and

in A Spectrum Spectrixm Character in A Spectrum

16 4217.80 Y I 3.5 4222.41 Mo I 220 4227.04 Ho I

28 4217.81 Pr 110 4222.60 Ce II 20 4227.14 Gd II
HH 4217.94 Nb I L.O HOOO A7 Tm I

c9 AOOl U II
/I o 1 o no T\«T T

I AH 499S> Aft Mb 1 A AOOl "^Q Th I

H 4218.19 Th II q A??? 71 Tb I D n AOOl AnHC.C. / .HU Eu II

10 h' 4218.26 Sc I 3.5 4222.73 Cr I 7 4227.41 Ce II
110 4218.43 Er I 340 4222.98 Pr II 13 4227.43 Fe I

± J. 4218.45 Zr I AH Gd II An r- AOOl AA
1 .HO Re I

/I yi oi o c /I rpu4^io.DH In T T
I 1 J, D AOO'K 1 ftJ). XO Re T

1
A AOOl mHdc / . 9 X Nb T

I
/IH 4218.55 Nd II 7 Nd II Jm 9 AOOl At; Ti I

6 4218.56 W I 7 4223.32 Tb II 26 4227.73 Nd II
9 d 4218.56 Yb II 5 4223.47 Er I 4 4227.74 V I

4218.64 Yb I JC.
/loo-i /17 Ho I 99 AOOl 7t; Ce II

7 4218.63 Sm T
1

QO M-^il.S.DX Pr 1 snxou AOOl 7A Zr T
I

cD 4218.71 V I 1 u Sm II Xi AOOQ r\'XHccO,\Jj Nd II

9 4218.86 Tb I 5 4223.72 Er II 15 4228.08 Hf I

10 4219.10 Ho I 8 4223.88 Ce II 11 4228.20 Nd II
4219.17 Tb I ^c.CD, 00 Eu II 0 A99ft "^n Ce II
4^19.31 bm T

1
cD A99A 1 Zl V T

1 ft n0 c Aooa c;nHiL^O. 9 u Pr
7
1 4219.36 Fe I .5.3

A 00 A 0% Sm II 1 nX u /199ft A1 Ta I

28 4219.38 W I 4 4224.25 Th II 6 4228.76 U
4 4219.40 Mo I 8 4224.25 Y I 8 c 4229.10 Pr

4219.56 Nd II D 4224.27 Gd I AA A99Q 1 c;Htc 7. X9 Nb I

it T T
11 4224.28 Tb T

1 1 7 A99Q "^1 Ru 1

in h1 u n 4219.73 Sc I 4224.55 Ce 9 AOOQ "^"^
Hc.L.7,J J Eu II

5 4219.98 U 6 4224.68 Dy I 7 4229.45 Th II
4 4220.08 Th II 6 4224.76 W I 6 4229.50 Nd II
po 4220.10 Tb II 4224.79 Ti I AAHH Z199Q Ho II

T T
1 1

00 4224.84 Nd T T
1 1 AH AOOQ AQH^ <^ V. 0 7 V T

1

1 / 4220.25 Nd II .? -J 4225.03 Gd I ^n9 U d99Q 7n Sm II

28 h 4220.63 Y I 10 4225.09 Ru I 20 4229.80 Gd II
3.5 4220.65 Zr I 220 4225.14 Dy I 6 4229.80 Pr

4220.66 Sm II 4225.15 Gd II 1 ftX 0 Z199Q ft'^H^^ 7. 09 Nb I

4^^U.oo KU T
1 4225.33 Pr T T

1 1 A Vi H^9 U. X^l Ce T T
1 1

1 Al.H 4220.80 Ir I / u 4225.33 Sm II 9A J9'^n 9n Er II

16 4220.99 Er I 6 4225.46 Zr I 2.5 4230.20 Rh I

3.0 4221.08 Eu II 14 h 4225.54 Pr I 50 4230.31 Ru I

4221.08 Re I 0 U 4225.59 Sc I 1X9 AO'^Vi 'XO Nb I

^ou 4221.10 Dy I 4!5 u 4225.85 Gd I
L.0 Th 1

i u n 4221.14 Nd I X u 4226.18 Sm I p0 AO'\r\ A9 Tb I

4 4221.17 Ce 8 4226.22 Nb I 8 4230.67 Pr I

5 4221.41 Tb I 5 4226.34 W I 3.5 4230.73 Sm I
% c. 4221.57 Cr I f't cw 4226.45 Tb II 9n A9'^n QRH<i9U,79 La II
-5.3 4221.88 Sc I

cD 4226.53 Os I 1 A ViX H n A9'^1 9AHc9 X. ilH Ho I
Ab 4222.01 Dy / U 4226.57 Ge I 0 AO'Xl "XAH^:9X.9H Tb I

12 4222.06 W I 9 4226.62 V I 3.5 4231.63 Zr II
44 4222.22 Dy I 7 4226.66 Ru I 16 4231.67 U I

4 4222.22 Fe I 1100 4226.73 Ca I 28 4231.75 Ce II

32 4222.29 Ho I 6 4226.92 W I 24 4231.89 Tb I

26 4222.36 U I 4 4226.99 Nd II 16 4231.93 Sc
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

±0 Nb q V I A4 4240 59 II TTX X

7 4231.99 Yb T
8 4235.88 Gd IIX X 5 4240 7n Pr TX

55 4232.03 Dv T
17 4235.94 FeX v; IX 18 4240 83 Mo TX

D U II LO /lO-lC QAHCjD, 7H Ta II 9^ 4241.02 Pr II
7
1 Ce 000 ^o-ic q/i Y I 7n

/ U 4241.05 Ru I

1 / H t 1 7 Th T TX X ^ AIt AO%k n94^PD, U^ T TX X q7 AOA^ lA Rp TX

14 4232.32 12 4236.04 TT 70 4241 ?n Zr TX

75 4232.38 Nd TTX X 18 4236.06 £-J X TX 8 4241 21 Nd T TX X

ID Hf II OR nCO C 4^PD.ii 1 Pr II q7 4241.28 Gd II
c Hzl^^, 4D Eu II A AO'i.U OA Re I Ld C 4241.30 Pr

953 VV J D AO'KC^ -1^4cPD.PO T TX X 1 0 4241 '^9 Rp TX

5 4232.47 F.r J 6 4236.55 Zr IX 9 4241 45 Nh TX

7 4232.47 Gd ITX X 12 4236.64 Pr IIX X 32 4241 45 W IX
AO'i'y c,7 Ce II 1 n1 u A0%<~. A74^PD.O

/

Ru I
7c;
/ D 4241.67 U II

Mo ou 4tPO, / 4 Sm II Tin1 1 u 4241.69 Zr I

Th T 7 4^PO. y

4

TmX ui IIX X 4242 01 Ce IIX X

6 4232.93 Gd T
6 4237.01 Pr I 220 4242 15 TmIt- X 111 IIX X

3.5 4232.94 Ta T
5 4237.03 Er I 9 4242 56 Tb IIX X

It V I
oo 4cP / , ID Mo I 1 9 4242.63 Nb I

^.-> Re q7 Zr I 09c. 0 4242.72 Ce II

o W J UO 4^P / .31 Eu IIX X p.

3

4242 80 Mo IX

28 4233.13 Pr II 34 4237.66 Sm II 70 4243 06 Ru I

6 4233.15 Nd 8 4237.81 Nb IX 6 4243 43 Dv IX

0 /lo-i-i onHdjJtC

u

Ce g7 A0%1 9.0Hc-Jl, Ol. Sc ^n3 u 4243.53 Pr II
/I Th 1 11

1

A0%1 ftQ Ti I uD 4243.64 W I

ID AO'^'K ZlA Os J jO 49'^fi n^ Sc IX
^9 4243 78 Ho IX

4 4233.49 Md J 6 4238.35 PrX^ X 6 4243 79 Ce IX

11 4233.61 J 160 4238.38 La IIX X 17 4243 84 Gd~t-~^«U~ VJ>X IIX X

xo t^^JJ.Ol Sc I ^ nJ. u 4^Pu. 37 Re I
L 4243.93 Th II

1 n Co ^ n^. u A0%9. MHCjO, Ov Eu II n3. u 4243.99 Ta I

14 t^^t. UU V J AnDU /19-2Q 70 GdVJvt TTX X %930 4944 -^7 IT T TX X

15 4234.19 Nd TT± ± 3.0 4238.82 X C TX 60 4944 37 W TX

1/ 4234.21 T TX X 3.5 4238.96 Pr TX 3.5 4944 44 RhXvli TX

'\c.j'\,c.L. Tb q d7 U AO'i.Q C\l M) I 3 4244.56 Nd
10 AOXA 'K^ W 4^P7.17 Mo I AO4^ 4244.70 Sm II

AO'^A CO V 1

D

AO'KQ 09. Tb TX % n3. u 4944 74 F11 TX

42 4234.57 O ill
T TX X 180 4239.31 Zr TX 10 4944 fi3 Rii TX

14 4234.63 8 4239.57 Sc TX 5 4944 qA Nd T TX X

o AO'XA Ce II 1 A14 4239.72 Mn I q7 4245.14 Tb I

11 AO'i.A 7

A

Er II 1 71 / 4239.84 Nd II 7
1 4245.16 Hf I

o AO'XA Q"^ y DD 4239.85 Dy TX 0 4245 18 Sm T TX X

3.5 4235.03 Mo J 70 4239.91 Ce IIX X 14 424S 34 Gd TX

5 4235.07 Gd TTX X 9 4239.91 Tb TX 14 424R 'is Ta TX

do 't^l^D. 14 Mn 9Zl 4240.03 Pr II 1 n1 u 4245.40 Ho II
L.D Er IP 4240.08 Mo I

L.0 4245.46 Pr

17 K1 / n Nd II IP 4240.28 Mo I 3.3 4245.84 Hf II
38 4235.29 Mn 70 4240.34 Zr I 22 4245.88 Ce II
28 4235.35 Tb 4 4240.36 V I 36 4245.92 Dy I

6 4235.46 Th 3.0 4240.45 Sm I 22 4245.98 Ce II
60 4235.73 Y II 3.5 4240.59 Th II 18 4246.02 Mo I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intens ity Wave- Element Tn f p n ^ 1 1

V

I * ' u XX 1^ X V y AA/^^ -\Te* —TV CL V v5 ~" Element
and length and and length and cLnd 1 TI ori"ViiC J.X y LIl and

Char acte r in A Spectrum Character in A Spectrum in A Spectrum

9 4246.12 Sc I 160 4251.73 Gd II 26 c 4257.60 Re J

6 4246.15 Pr 17 4251.78 Sm II 22 4257.66 Mn J

19 4246.26 U I 4 4251.86 Ce II 10 4257.79 Nd II
13 4246.30 JND I 16 4251.87 Jvio 1 16 4258.04 Zr T T

II
17 4246.33 Ru I 16 4251.93 Er II 7 4258.14 Dy

6 4246.40 Ce 11 bl 4252.08 Hf HfO 44 4258.23 Tb I

4 4246.40 Tm II 2.5 4252.31 Co I 6 4258.53 W J

19 4246.57 Gd II 12 4252.43 U 6 4258.54 Ti
12 4246.59 1 D

T
1 50 4252.44 JNu T T

1

1

14 4258.58 Sm II
28 4246.71 Ce II 9 4252.70 Tb I 14 c 4258.61 Ho II

34 4246.73 Ru I 7 h 4252.88 Nd 3.5 4125.78 Ce II
7 4246.82 Re I 17 4252.97 Nb I 9 4258.91 Nb

1400 4246.83 Sc II 6 4253.03 Pr I 28 4258.99 Ru I

7 4246.88 Na T T
I 1 28 4253.36 Ce 1 1 8 4259.11 I r

3.0 4247.06 Eu II 80 4253.37 Gd II 9 4259.31 V {

11 4247.36 Dy II 8 4253.53 Th I 32 4259.36 W J

120 4247.38 Nd II 7 4253.57 Zr I 3.5 4259.39 Sm II
3.5 4247.39 Sm II 60 4253.61 Gd II 4 4259.62 Nd II
3.0 4247.43 Fe T

i 15 4253.70 Nb I 9 4259.75 Ce T T
II

5 4247.45 Ce II 4 4253.72 Sm II 6 4259.94 W

2.0 4247.60 Th II 3.0 4253.80 Eu II 7 4260.00 Ru J

75 c 4247.66 Pr II 6 4253.87 Nd II 75 4260.12 Gd I

10 4248.00 Th II 6 4254.04 Tb I 22 4260.29 W I

5 4248.09 Le T T
11 17 4254.29 JNu 8 4260.34 Th

3.5 4248.14 Ru I 1700 4254.35 Cr I 9 4260.36 Mo

5 4248.15 Nd 44 4254.42 Pr II 36 4260.48 Fe
6 4248.44 Dy II 140 cw 4254.43 Ho I 4 4260.66 Mo
6 4248.57 Tb II 13 4254.69 Nb I 440 4260.85 Os
3.0 4248.66 JNb

T
1 5 4254.70 Ce T T

1 1 15 4260.98 Hi
75 4248.68 Ce II 13 4254.96 Md I 8 4261.16 Ce II

8 4249.08 Pr II 34 4255.25 Tb I 7 4261.21 Zr
7 4249.12 Ti I 26 4255.44 Nb I 5 4261.35 Cr

13 4249.46 Nb I 6 4255.50 Cr I 7 4261.42 Zr
6 4249.46 w T

1 4 4255.75 Re T
1 3.0 4261.44 JyiD

\8 4249.48 Pr II 44 4255.78 Ce II 6 4261.60 Ti

14 4249.55 Sm II 4 4255.94 Nb I 9 4261.71 Nb
4 4249.68 Th II 11 4256.04 Ti I 12 c 4261.80 Pr II

14 4249.99 La II 5 4256.09 Th II 24 4261.84 Nd II

12 4250.13 Fe I 9 4256.12 Tb I 5 4261.84 Tb
\5 4250.26 Tb II 12 4256.16 Ce II 80 4262.05 Nb

6 4250.28 Gd I 4 4256.24 Nd II 150 4262.09 Gd I, II

12 4250.31 Th II 5 4256.25 Th I 9 4262.16 V
17 4250.40 Pr II 36 4256.33 Dy II 9 4262.24 Nd II

2 5 4250 66 Ce II 140 4256.39 Sm II 17 4262.31 Pr II

24 4250.79 Fe I 7 4256.44 Zr I 5 4262.34 La

30 4251.20 Y I 6 4256.47 Nd I 2.0 4262.61 Th
12 4251.33 Tb I 6 4256.82 Nd II 85 4262.68 Sm II

14 c 4251.49 Pr II 8 4257.12 Ce II 8 4262.80 Pr
4 4251.60 Ce II 8 4257.37 V I 28 4263.13 Ti

12 4251.72 Tb II 7 4257.50 Th I 9 4263.14 Cr
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

8 4263.15 Pr 9 4268.67 Nb I 20 4273.36 Th II

22 4263.32 W I 15 4268.73 Gd II 5 4273.43 Rh I

4 4263.36 Th II 6 /I 0 / 0 0 IT4268.85 U 9
/I 0 ~7 0 A A4273Ah Ce II

18 4263.39 Hf I 28 4269.10 Pr II 7 4273.52 Zr II

3.0 4263.40 KU 10 4269.25 L/ e T T 11 4273.63 rlO
T T
1 1

14 4263.43 Ce II 26 4269.28 Mo I 6 4273.69 w I

9 4263.44 Nd II 150 4269.39 W I 6 4273.98 u II

32 4263.59 La II 4o 4269.50 La II 8 /I T "7 /I no4274.02 Th II

5 4263.64 Er I 11 4269.61 Os I 28 4274.17 Gd I

24 4263.66 1 D 12 4269.61 TTU T T1 J.
9 A 4274.55 w T

1

24 c 4263.81 Pr II 30 4269.69 Tb I 20 4274.58 Ti I

9 h 4263.91 Nd 4 4269.76 V I 8 4274.69 Nb I
/I 0 / /I nr\4264.00 Nd 2.5 4269. /

7

Sm II 8 4274.77 Zr I

5 4263.95 Ce II 12 4269.78 W I 1300 4274.80 Cr I

55 4264.05 nO 5 4269.93 jcj r T
1 9 nu 4275.09 JNu

T T
1 1

12 4264.37 Ce II 2.0 4269.94 Th I 4 4275.11 Cu I

6 4264.72 Tb I 6 4270.14 Ti I 8 c 4275.17 Pr
9

/I 0 / /I "7 1"

4264.75 Os I
/I /I44 4270.19 Ce II

/I ~7 r ^ 14275.32 Pr
5 4264.85 Er I 2.0 4270.24 Eu II 20 4275.21 Tb I

7 4264.98 1 D 5 4270.28 T
1 ± 0 4275.49 w T

1

34 4265.08 Sm II 4 4270.32 V I 15 4275.56 Ce II
4 h 4265.17 V I 4 4270.33 Th II 24 4275.64 La II

3.0 4265.30 Ir I 14 42 /U.56 Nd II 8 4275.82 Pr
7 4265.61 Ru I 30 4270.69 Nb I 11 4276.19 Pr
3.0 4265.71 i 1 28 4270.72 L/ e T T

J. I 1 u 4276.43 1 1
T
1

22 4265.92 Ml I 3.5 4270.73 Sm II 11 4276.45 Er II
44 4266.02 Nb I 10 4270.84 Sm II 6 4276.47 U
34 4266.04 Ho I 2.5 4271.06 Cr I 11 /I 0 ~7 / ~7 04276.72 Zr I

9 4266.18 Mo I 3.5 4271.09 Th II 20 4276.74 Dy I

3.5 4266.22 1 1 12 4271.16 r e T
1 a 4276.75 1 D T T

1 I

8 4266.31 Sm I 7 4271.51 Ta I 18 4276.75 w I

H 4266.32 U I 36 4271.55 V I 7 4276.81 Th II
60 4266.34 Tb I 9 4271.63 Tb I 85 4276.91 Mo I

6 4266.54 W I 20 4271.71 Tm I 4 4276.96 Th II
60 4266.60 100 4271.76 r e T

I JO 4276.96 V T
1

20 4266.71 Nd II 14 4271.76 Pr II 5 4277.15 Os I

44 4267.00 Gd I 3.5 4271.86 Sm I 110 4277.24 Mo I

7 4267.22 Ce 3.5 4272.01 Sm II 3.0 4277.26 Ru I

10 4267.30 U II 3.0 4272.06 Mo I 8 4277.29 Nd II
9 4267.78 irV 9 4272.21 1 D T

1 4277.31 i n T T
1 1

6 4267.90 I 70 c 4272.27 Pr II 16 4277.50 Lu I

4 4267.94 u 7 4272.43 Ti I 13 4277.50 Nb I

28 4268.02 Zr I 20 4272.79 Nd II 4
/I n "7 ~7 ~7 04277.73 Yb I

7 4268.08 Mo 15 4272.85 Hf II 9 4211.11 Tb I

28 4268.10 Ir \ 4 4272.86 Th I 11 4278.04 Pr

14 4268.26 Ta 3.5 4272.91 Cr I 5 h 4278.22 Gd II
6 4268.29 Dy 3.5 4272.97 Nb I 10 4278.23 Ti I

4 4268.30 Ce II 12 4273.07 Mo I 3.0 4278.25 Ce II
5 4268.56 Tm 5 h 4273.29 Gd I 5 4278.32 Th I

44 4268.64 V 3.0 4273.36 Nb I 70 cw 4278.52 Tb II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

5 4278.60 Rh I 16 4283.50 Sm I 14 4288.67 Ce II
3.5 Ru I

QO 42c>3.52 Th II /U 4288.71 Rh I

2.5 4278.81 Ti 5 4283.56 Sc 15 4288.84 U I

14 4278.87 ue T T
1 1 34 4284.06 80 /lOQQ r\1 rnz^207.U / 11

8 4278.99 Pr 5 4284.08 Mn I 22 4289.36 Ca {

10 4279.06 Ta I 70 4284.33 Ru I 13 4289.42 Mo I
oO 4<i / 9.bU Nb I

n ''SO A CO42o4.52 Nd II —J7 4289.42 Pr
80 4279.68 Sm II 2.5 4284.53 Sm II 20 4289.44 Nb

4279.75 o in T T
1 1 9 4284.58 XT r\rlO

T T
1 1 14 /10QQ AC. T T

1

1

4 4279.71 Nb 8 h 4284.60 Mo 850 4289.72 Cr

7 4279.76 Dy I 5 4284.96 W I 28 4289.72 Tb I

16 4^:79.94 Sm II 5 4284.97 Th II 5 4289.88 Gd II
42 c 4280.11 Pr II 13 4284.99 Ti 11 4289.89 Pr
10 4280.14 ue T T

I 1 28 4285.13 1 D T T
1 1 140 4207.74 ce T T

I 1

4 4280.17 Nd 20 4285.37 Ce II 10 4290.18 Ho II

30 4280.27 La I 3.5 4285.50 Sm II 4 h 4290.18 Mo I

o /I o o n "7 0 Sm II 4 /I O O C C A42ob.54 Pr 10 4290.23 Ti II
7 4280.40 Cr 6 4285.75 Tb II 5 4290.40 Pr

85 4280.49 T T
i I 1.0 4285.79 U O 70 A9Qn QA TP 1

2.0 4280.57 Th 40 4285.82 Gd I 7 4290.96 Nd II

17 4280.60 Nb I 9 4285.90 Os I 5 4290.99 Pr II
inn15U /I O on "7Q Sm II 10 /I o o ^ m42oD.Ui Ti I

1 niU 4291.14 Ti I

8 4281.00 Ce II 12 4286.01 W
J

12 c 4291.17 Re
13 4281.01 o in T T

X I 28 4286.12 Liu 15 Z19Q1 1 Q TSTK

26 4281.03 Lu 6 4286.13 Tb II 4 4291.20 Mo I

9 4281.07 Th II 3.5 4286.21 Th 10 4291.20 Zr I

Mn I
QO /I o o ^ oo Nb I 3.0 4291.30 V I

6 4281.16 Ce II 7 4286.38 Ta 10 4291.35 Zr
9 4281.38 1 1 4 4286.42 V 2.5 Z19Q1 A9 Q Tvi T TI J.

8 4281.41 Th II 3.5 4286.51 Zr II 7 h 4291.63 Pr

4 4281.83 Mo I 55 4286.56 Er I 8 4291.65 Re I
/I n4.0 Ru I 2.5 4286.62 Ir I 4 4291.81 Th I

15 4282.03 U II 24 4286.64 Sm II 26 4291.82 V I

7 4282.03 11 4286.91 1 D T T
1 I 10 Hey uy

50 4282.04 Th II 60 4286.97 La II 3.5 4291.96 Cr I

50 4282.20 Zr I 4 4286.98 Pr 8 4292.04 Nb I

48 4282.21 Sm I 42 4286.99 Nb I 65 4292.13 Mo I

7 4282.22 Ru I 17 4287.05 Ru I 24 4292.18 Sm II

12 4282.34 W 11 4287.08 JVIO 15 Hilyd,HO JND

8 4282.41 Fe { 14 4287.11 Tb { 8 4292.58 Ce II

28 4282.44 Nd II 70 4287.40 Ti I 8 4292.77 Ce II

70 c
/I O O O /I /I4282.44 Pr II 3.5 4287.81 V I 6 h 4293.13 Tb I

12 4282.45 U II 15 4287.87 U II 10 c 4293.14 Pr II

14 4282.57 Nd II 4 4288.05 Th II 85 4293.21 Mo
18 4282.71 Ti 2.5 4288.16 Ti 20 4293.28 Ru

4 4282.79 Gd II 4 c 4288.46 Pr 12 4293.58 Pr II

32 4282.83 Sm 2.0 4288.48 Th 34 4293.88 Mo
3.5 4282.91 V 5 4288.50 Er 50 4293.95 Os

24 4283.01 Ca 130 4288.64 Mo 6 h 4294.04 Tb
20 4283.10 Ba 2.0 4288.66 Th 12 4294.10 W

172



Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
cind and and length and and length and

\\ O T" S5 t"" \' f 111 Jr\. Spectrum in A Spectrum Character in A Spectrum

\c /I o Q /I no
i 1

T T
I 1 11 t/i7o,^ / 1 in o o /l'2n9 QQ '7 T'43U/1.07 Zir 1

14 4294.13 TTor C T
1 4 4^70, \3\X T T 22 /I -2 A 9 Q /l "yVi43U^.74 ID T

X

5 h 4294.19 10 c H£ 7 O. H / tlU T T
X X 17 c Zl'^n9 qo Tt43U/1.70 la T

1

D /I O Q /I 1 ^4^7^. 3b Ta I 1 7n1 /U 4298.66 Ti "2 o r\ 4303.58 Nd II
/I c n W I lU 4298.73 Eu CO 4303.59 Pr II

c
/I O Q /I -7 n Pr T T1 J.

CD H/170.0'+ XIl T TX X il /I'^n'^ R1 TT-n43u^,oi iLr T T1

1

5 4294.76 T T
1

1

6 H /I 7 O. 7 u xyy 3.0 A n R R "NTVv43U3,00 JND T
1

26 4294.77 o c TTX 1 3.0 Zi?q« qn IV/ln*T /I 7 O . 7 U IVJU 11 A'xriA nn TV-\4^U4.UU ID T1

4/174. / 7 Hf I CO 4298.91 Er I b 4304.27 Tb I
AOOA ~2Q
4/174. /7 Ru I /in4U C 4298.92 Pr II oo 4304.28 Ce

4/174. /7 T
JL '+/170.77 v^d,

A A'^DA AH T5o4^U4,4U xte T
1

30 d 4294.94 T TX X 5 Aoqq nq p£>H/177.U7 T TX X 20 A'inA A^ KTH4^U4,4_3 INU T T
1 1

4295.04 T
X 6 Aoqq 1 A Q TYi'T/177.XH O 111 17 T1

o /I o Q c n /I4/17D. U4 Th II lU 4299.15 Ho I 11 4304.72 Ce II
QO 4/173.11 Pr 1 / 4299.23 Ti 1/1 4304.90 Gd II

/] 0 QC -5/1
4/17l3.^4 1 U T1 1 C 49qq o/i c'o4/177.^'+ l?c

/I4 A'i.HA 09 TV/fn43U4.7/^ JVJD
T
1

11 4295.62 INU T
1 40 /loqq oq oH4/177. /17 UCI 22 A'^nA QA O m43U4.74 Om T T

X X

4 4295.74 C!mo m T T
1 1 6 /I Oqq •2/1 Q rn T TX X 30 43U5.i4 v^e

T T
1 X

/
/I 0 n c 7ZL4/173. / b Cr I 4/1 4299.36 Ce II 2.5 4305.45 Cr I

/ U Hd^D, 1 b Ti I
^nbU 4299.60 Nb -2 /I34 4305.45 Sr II

XvU T
JL 1 /

/loqq AZl TiHey 7 , OH 1 1
/I

4 /l -2 n A Q "KXA T T
1 1

34 d 4295.97 T 11 T
1 5 49 00 71 Mr!4/17 7. / 1 INCl

T T
X X 32 43Ui). / I o C T T

1 1

4296.09 T 11J_iU
T
1 6 /I90q Q/l TK 130 43U J. / b fr T T

1 X

oU 4^7b.ul3 La II O D
/lO 4299.90 Tb I

C A A 4305.92 Ti 1
1 /I /I O Q ^ n"74/i7b. U / Ce II 3.L) 4299.92 Re "7

/ 4305.96 Yb I

/I o no4/i7b.Uo <jru
T T
I I

n "7
1 / 43UU.U3 1 1

T T
X 1

T AlU 43Ub.'Jo Fr
17 4296.11 V T

I 55 HjviD.jj ue T TX X 13 A'2nA 91 TT"43Ub./ii V T
X

4 4296.16 iVJD
T
1 12 43UU.44 Xja

T TX X 8 A n A 9 H xrv->43Ub./io InD JX
1 o 4/i7b.lb Nb I

2 n3.U 4300.51 Cr r
D 4306.34 Er I

6 /ion/ o o4^76.^/1 Os I
o /I n/l4U 4300.56 Ti I

inn100 4306.34 Gd I

13 /I "J

n

4/i7b.3U T T
1 1 3.U /1-2AA Oi. C'a4^UU.oD c 4 A'^nA "Xl TVi43U0.3 / in T T

1 1

8 4296.34 1 u T
1 60 4^UU,77 IND 55 A'^nA 79 o43UO. / /I L-e T T1 1

3.0 4296.37 T T
1 1 10 4^U1,U7 IIU T TX X 7 A'^nA 7c;43 UD. / D rid T T1

1

-7

/
/I OQ^ /1

1

4/i7b.41 Hf I
•2 /I A34u 4301.09 Ti /I

4 4306.78 U
3.U /I O Q A ^04/i7b.b/i Mo I b 4301.15 Tb lo 4306.88 W I

1 /I n /I O L~l4/i7b.b /
T T n

4 4^ui.io ur "7

/
A"? n7 1 R TV>43U /.io in T

1

110 4296.74 o in T
1 4 A-zr)-\ oo -NTH4^U1./1/1 iNU 11 A^n7 1 R V4^U/.lo V

T
1

3.5 4296.74 ej I
T T
J. 1 5 43U1./1D III r 22 A n 7 91 Th43U /./ll 1 D T1

b 4/176. / / Rh I
2 A3.U 4301.26 Mo I o5 4307.60 Ru I

ii /I o n 7 T T4/19 /.II U II 3.0 4301.28 Sm I 1/1 4307.64 W I

4^7 /.I / KjO. T T
J. J.

Q7 A'^C\^ Al TT4^UX.4/ U T T
X Jl 4 A'^n7 A7 TDr>43 U 1 ,0 1 irV

4 4297.30 1 n T
1 8 /I -201 An T V4JUX.OU X 1 26 ^"^07 7A r'o T1

4 4297.36 T T
X X 26 4^U1.DX Hi 1 T TX X 12 4^ U / . / o JNU T T1

1

13 /I o n 7 ^ o4^7 /.bo V I
"7

/ 4301.93 Ti II
-2 A3.U 4307.87 Gd II

"2/10 A On7 714/i9 /. /I nilrtu T
1 7 C /I -209 1 n TD-r4JU/1,1U T TX X Ir) A'^ n7 on T

i

43U/,7U 11 T T
1 1

b yl O Q 7 7/14/17 /. /4 Cr I
o /I n/i4U 4302.11 W 1 AAlUU 4307.91 Fe I

100 4297.76 Pr II 36 h 4302.30 Y 4 4308.12 Nb I

lb /I o Q7 on4/17 /.oU Nd II 1 n A11

U

4302.53 Ca O A 4308.12 Th I

13 4298.03 V I 6 4302.65 Ce II 3.0 4308.50 Ti I

34 4298.37 Tb I 6 4302.72 Dy II 85 4308.67 Dy II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intens ity W3.VG - Element
and length and and length and and and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

14 d 4308.68 Tb II 11 h 4313.43 Tb I 7 4318.81 Ta J

8 4308.69 Nb I 12 4313.73 Sm II 200 4318.85 Tb J

5 4308.88 Os I 170 4313.84 Gd I 130 4318.94 Sm II
9 c 4308.89 Pr 4 4313.88 XTU,Nb 10 4319.00 Pr II

60 4309.01 Sm II 9 4313.88 U 7 4319.05 Zr

3.5 4309.21 Ru I 3.0 4313.89 V J 2.0 4319.09 Th
24 4309.29 Gd I 5 4313.90 Dy J 4 4319.53 Re J

12 4309.56 Nb I 380 4314.09 Sc II 32 4319.53 Sm I

16 4309.57 Lu I 10 4314.30 Ru 3.0 4319.64 Cr
8 4309.58 Ce II 7 4314.35 Ti { 3 4319.78 u

280 4309.63 Y II 10 4314.38 Nd II 50 4319.87 Ru J

28 4309.74 Ce II 48 4314.40 Gd 9 4319.94 Er II
13 4309.80 V I 28 4314.52 Nd II 10 4320.12 Th II
3.5 4309.82 Zr I 10 4314.52 Ta 5 h 4320.17 Pr

14 4309.99 Th II 3.0 4314.58 Re \ 14 4320.26 Tb J

8 4310.39 Mo I 100 4314.80 Ti I 34 4320.52 Gd I

4 4310.39 U II 4 4314.93 Ce II 3.5 4320.58 Ru I

42 4310.44 Tb I 10 4315.03 Ho II 6 4320.58 Th II
6 4310.51 Nd T T

I I 2.0 4315.09 Au 7 4320.67 Hi II
6 4310.59 Ir I 6 4315.09 Fe { 40 4320.72 Ce II

11 4310.70 Ce II 4 4315.25 Th I 300 4320.74 Sc II
7 4310.96 Tb II 5 d 4315.35 Sm II 70 4321.11 Gd II
8 4310.98 Gd II 4315.38 Sm II 4321.20 Gd I

22 4311.04 XTHo T
I 7 4315.41 Ce T T

II 7 4321.17 Zr
}7 4311.10 Pr II 7 4315.52 Pr 3.0 4321.30 Ru

5 4311.25 Nd I 14 4315.73 Tb I 5 4321.49 Tb I

40 4311.27 Nb I 5 4315.90 La II 15 4321.66 Ti I

4311.39 Nb I 48 4316.05 Gd II 7 4321.97 Mo
8 4311.29 Tb T

I 7 4316.06 Pr 12 4322.20 Gd T T
I I

50 4311.40 Os I 6 4316.27 Gd II 55 4322.24 Tb

24 4311.50 Ir I 5 4316.30 Y J 44 4322.51 La II

28 4311.56 Tb I 4 4316.48 Nb 6 4322.55 Dy II

2 0 4311.58 Th I 7 4316.64 Ru I 7 4322.68 Ta I

8 4311.59 Ce II 6 4316.81 w 16 4322.87 Tb
3 5 4311.65 Ti I 4 4316.96 Yb II 3.0 4322.96 Ru

7 4311.70 Nb I 4 4317.05 Pr 40 4323.28 Sm II

2.0 4311.80 Th I 7 4317.31 Zr II 3.0 4323.47 Nb J

4 4311.92 Pr 10 4317.33 Ce II 19 4323.55 Pr II

10 4312^08 Tb II 8 4317.84 Pr T T
II 8 d 4323.66 Tb T T

II

12 4312.45 Nb I 16 4317.93 Mo 10 4324.03 Zr

5 4312.55 IVIn I 4 4317.99 Ce 12 4324.06 Gd II

4 4312.80 Mo I 4 4318.01 Nb I 16 4324.46 Sm I

16 4312.85 Sm I 11 4318.14 H£ 5 4324.60 Ce
7 4312187 Ti II 8 d 4318.29 Th II 11 4324.79 Ce II

4 4312.97 Mo I 4318.42 Th 220 4325.01 Sc II

10 4312.99 Th I 7 4318.40 Tm 16 4325.05 Ru
2 5 4313.10 Ce II 34 4318.43 Ru 5 4325.08 Cr

11 4313.13 U I 8 4318.58 Re 16 4325.13 Ti
34 4313.25 Tb I 30 4318.64 Ti 11 4325.14 Dy II

5 4313.36 Nd II 40 4318.65 Ca 16 4325.44 Zr
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

11 4325.50 Tb I 14 4330.27 Hf I 12 4335.70 Th II
240 d 4325.57 Gd II 8 4330.31 Tb I 9 4335.73 U I

4325.69 Gd I 5 ^ o o A /I yi4330.44 Pr 1 O18 yi o o r" "7 r*4335.75 Pr
95 4325.76 Fe 22 4330.45 Ce II 60 4336.14 Sm
65 4325.76 Mr! T T

JL 1 4 4330.61 £j U T T
1

1

3.5 4336.20 13,

55 4325.83 Tb II 32 4330.61 Gd II 28 4336.26 Ce II
26 4325.88 Dy I 28 4330.64 Ho II 7 4336.42 Ru I

5 4325.90 u 9 yi 1 o n / /4330.66 W I
O A80 yi o o / V r\4336.50 Tb I

80 4326.14 Mo
J

11 4330.78 Y
J

3.5 d 4336.63 Gd
{8 4326.14 ThX (J 2.0 4330.84 Th1 11 4336.78

10 4326.25 Os I 9 4330.97 w I 16 4336.66 Hf II
4 4326.32 Gd II 9 4331.16 Ru I 3.0 4336.78 Sm

36 4326.33 Nb I 2.5
yi o o 1 no4331.18 Eu I 4

yi o o ~7 n c4337.05 Fe I

13 4326.36 Ti
{

1.0 4331.24 Co 34 4337.13 Ho II
8 4326.39 5 4331.29 Jr I 16 4337.27 rtu

280 4326.47 Tb I 9 4331.35 Er I 9 4337.28 Th I

24 4326.74 Mo I 40 4331.37 Nb I 3.0 4337.29 Y I

16 4326.82 Ru I 22 yi o o T on4331.38 Gd I
T O
13

yi o o T r~ T4337.51 Gd I, II
5 4326.83 Ce II 8 4331.45 Sm 3.0 4337.56 Nb
1.8 4327.06 r L 11 4331.76 T T

i. 1 65 4337.57 ur

180 4327.12 Gd I, II 4 4331.92 Th II 55 4337.64 Tb I

6 d 4327.14 Th 55 4332.12 Tb I 6 4337.68 Eu I

12 4327.38 Nb I
T O12 4332.13 W I l\j

yi o o ~7 T n4337.78 Ce II
6 4327.41 W 20 4332.25 Re 13 4337.92 Ti II

10 4327.43 1711rtu 3.5 4332.50 rtu 3.5 4338.10 1 n

3.0 4327.51 Sm II 4 4332.51 Mo I 160 4338.45 Tb I

30 4327.93 Nd II 9 c 4332.55 Ho II 3.0 4338.68 Ru I

5 4328.20 Pr 22 ^ o o o ~7n4332.71 Ce II o o32 /loon / r\4338.69 Pr II
16 4328.42 Pr 8 4332.72 Lu 3.0 4338.70 Nb
10 4328.43 MhINU 40 4332.82 VV 32 4338.70 T T

30 4328.68 Os I 5 4333.15 Pr 4 4338.71 Mo I

4 4328.68 Th II 7 4333.24 Gd I 9 4338.75 Os I

10 4328.81 Er I 3.5
yi o o o o /4333.26 Zr II 6

yi o o o r\ /4338.96 Sm I

10 4328.90 Dy II 5 4333.73 Tb 4 4338.99 Er II
11 4328.94 VjrU 460 4333.74 T a T T

i. JL 24 4339.32 r"o T T
JL 1

22 4328.95 Tb I 120 4333.91 Pr II 95 4339.45 Cr I

14 4328.99 Pr II 2.0 4333.93 Th II 2.0 4339.62 Co I

120 4329.02 Sm II 3.0
yi o o yi (\r\4334.09 V I 14 yi o o o / o4339.62 Tb I

6 4329.36 Eu 90 4334.15 Sm II 13 4339.68 Dy II
24 4329.42 Ir I T T 8 4334.62 r I

T T
1

1

6 4339.68 IT r

4 4329.49 Th II 3.5 4334.64 Hf II 32 4339.72 Cr I

3.5 4329.56 Zr I 14 4334.68 Tb I 4 4339.82 Mo I

9
yi o o o f~ T4329.57 Ta I 11 yi o o /I m4334.81 Mo I

o8
/I O O O O ~7

4339.87 Tb I

34 4329.58 Gd 2.5 4334.84 Ti 2.5 4339.92 Sm
3.0 4329.63 Mo { 5 4334.87 Ce II 5 4340.13 Cr {

8 4329.73 Nb 2.0 4334.96 La II 4.0 4340.34 Ru
5 4329.97 Eu 5 4335.03 Er 5 4340.56 Ce II

30 4330.02 Sm 3.5 4335.29 Gd II 3.5 4340.60 Gd
36 4330.02 V 2.0 4335.32 Th 65 4340.62 Tb
4 4330.27 Er II 4 4335.49 Ce II 4 4340.73 La
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Table 2. All Observed Lines in Order of "Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

8 4340.75 Mo I 5 4346.43 Ce 4 4351.00 Tm II
4 a 4340.89 Th I 5 4346.43 Th I 32 4351.05 Cr I

4341.02 Th II 200 4346.46 Gd I 3.5 h 4351.15 Hf
11 4340.92 T

1 10 4346.48 rvU 7 4351.18 1m T TXX
10 4341.00 Tb I 5 4346.48 Tm I 40 4351.29 Nd II

60 '4341.01 V I 6 4346.49 Sm II 2.0 4351.30 Ir I

3.5 4341.04 Ru I 5
A A / An4346.49 Tb I 9 4351.53 Os I

50 4341.13 Zr I 6 4346.52 Zr I 3.0 4351.55 Mo I

42 4341.28 T T 85 4346.62
{

30 4351.57 JND

12 4341.42 Mo I 6 4346.83 Cr 5 4351.60 Tb II

50 4341.69 U II 11 cw 4346.84 Ho II 4 4351.63 Er I

3.0 4341.98 Lu II 4
A ^ A / no4346.89 Pr T n ft

190 4351.77 Cr I

8 4342.07 Nd II 11 4347.00 W 100 4351.85 Pr II
50 4342.07 T

X 11 4347.19 TTU T T
X X 38 4352.10 O Ul T T

X X

4 4342.14 Ce II 3.5 4347.22 Th II 6 4352.33 Y

85 4342.18 Gd II 3.0 4347.22 Zr I 2.0 4352.56 Ir I

6 4342.26 Th II 20 4347.31 Gd II 7 4352,57 Hf I

2.5 h 4342.38 Sm II 4 4347.31 Nb 6 4352.67 Th
2.0 4342.44 T

1 42 c 4347.49 tr 1
T T
X X 6 4352.70 Y

5 4342.44 Th I 5 4347.51 w 40 4352.71 Ce II

5 4342.49 Ce II 4 h 4347.60 Ce II 4 4352.74 Fe I

40 cw 4342.53 Tb I 4347.71 Ce II
n n80 4352.87 V I

7 c 4342.81 Pr 13 4347.69 Dy 40 d 4353.20 Tb II
14 4342.82 IN U T

X 75 4347.80 QmO LU T T
X X 6 4353.27

4 4342.83 V I 95 4347.89 Zr 7 4353.31 Mo I

3.5 4343.04 Zr I 6 4348.12 W I 6 4353.34 Hf I
/I

4 4343.50 Nd I 15
/I o yi o o o4348.33 Er I 12 /loco O "7

4353.37 Ce I, II

4 4343.56 Ce I 2.5 4348.53 Sc 6 4353.39 Th II
5 h 4343.85 1 U T

I 4 4348.59 1 n 7 4353.79
4 4343.89 Pr 14 4348.65 Nb I 3.0 4354.06 Gd II

7 4343.94 Th II 44 h 4348.79 Y I 3.0 4354.06 Ti I

4 4344.21 Tb II 3.0 4348.93 Zr I 65
^ o n yi TO4354.13 Ru I

2.0 4344.29 Ti II 11 4349.03 Nb I 3.0 4354.19 Nb
95 4344.30 T T

I I 4 4349.07 1 n 55 4354.40 T aXjdi
T T
X X

9 4344.31 Ta I 5 4349.10 Nd 6 h 4354.46 Os

9 4344.32 Th II 10 4349.61 Tb I 4 4354.48 Th I

55 cw 4344.33 Pr II 32
A o yi n n
4349.70 Ru I 10 /I O C /I c c U

5 4344.48 Tm I 3.0 h 4349.74 Hf 16 4354.61 Sc II

160 4344.51 T
1 50 4349.79 L^e

T T
1 I 6 4354.80 T QXjd.

12 4344.60 Th 4 4350.21 Nd II 13 4354.80 Ru I

6 4344.65 Y I 4 4350.30 Nb I 40 4354.91 Pr II

3.0 4344.66 Mo I 7 h 4350.33 Ba I 10 yi o c /I no4354.98 V I

10 4345.32 Nb I 22 4350.34 Mo 16 4355.09 Eu II

16 d 4345.83 Ce II 30 4350.40 Pr II 12 4355.14 Ta
4345.96 Ce II 38 4350.46 Sm II 17 4355.16 W

5 4345.84 W I 13 4350.51 Hf II 4 4355.19 Pr
38 4345.86 Sm II 140 4350.73 Ho 8 4355.32 Th II

6 4346.11 Ti I 5 h 4350.75 Tb 32 h 4355.75 U
4 4346.12 Nb I 1.6 4350.82 Sm 12 4355.94 V
5 d 4346.33 Dy II 10 h 4350.82 Th II 9 4356.02 Nd II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

26 4356.09 Tb I 4 4361.26 Pr 20 4367.30 Tb I

22 4356.33 Hf I 6 4361.30 Th II 5 4367.56 Ce II

32 4356.73 Ho II 2.5 4361.35 Ce 19 4367.58 Re I

2.5 4356.75 Ce II 5 4361.39 Dy II 4 4367.89 Tm II
80 4356.84 1 D ^ 3 h 4361.40 Nd 10 4367.90 nl T T

1 1

3.0 4356.85 Nb I 1.8 4361.57 EuJ—1 Li
TTX X 4.0 4367.97 Nb II

5 4356.99 Hf I '3.5 4361.65 Nb 34 4368.03 Sm II

4 4357.34 Mo I 9 4361.66 Ce II 12 4368.04 V I

4 4357.47 Tb I 4 4361.82 Pr 6 4368.23 Ce II
4 4357.50 pr 11 4361.82 W I 110 4368.33 Fr T T

1 i

4 4357.61 Th II 4 4362.02 Mo 22 4368.43 Nb I

12 Y I 55 4362.04 Sm II 4 4368.60 V I

1.6 4357.90 Sm I 32 4362.05 U I 20 4368.64 Nd II
4 4357.91 Ce 14 4362.26 U II 2.0 4368.94 Ti I

4 4357.98 5 w 4362.44 Tb I 22 4369.04 iVlO
T
1

4 4357.98 Re II 4 4362.71 Mo 15 4369.15 Gd I

6 4358.14 Os I 30 4362.91 Sm I 5 4369.24 Ce
50 4358.17 Nd II 5 4362.93 U II 6 4369.30 Th II
4 4358.31 Th I 9 4362.98 Pr II 6 4369.35 Ta I

400 4358.35 Hg 6 4363.13 Cr I 9 4369.38 Hir
T T
1 1

16 4358.46 Dy II 9 4363.22 Pr TTX X 3.5 4369.47 Eu II
10 4358.64 Sc I 4 d 4363.39 Ce II 2.5 4369.62 Nb I

38 4358.69 Re I 4363.49 Ce II 8 4369.68 Ti I

5 4358.70 Nd II 15 4363.45 Sm II 28 4369.77 Gd II
80 4358.73 I

T T
1 1 4 4363.52 V I 1.4 4369.77 r e T

1

6 4358.74 Zr I 7 4363.66 TmX III T TX X 14 4369.92 Sm II

7 4359.07 Ce 16 4363.93 Ho II 18 4370.18 Gd I

5 4359.08 Sc 1.6 4364.05 Sm II 6 4370.36 Nb I

12 4359.11 Pr II 7 4364.14 Nd II 3.0 4370.42 Ru I

5 4359.15 ud T T
1 1 8 4364.22 Dy II 3.0 4370.48 o m T T

1 1

4 4359.25 Nd II 4 4364.22 Y 10 4370.66 Os I

6 4359.37 Th I 8 4364.47 Mo I 8 4370.80 Pr II

3.0 4359.62 Mo I 65 4364.66 Ce II 12 4370.95 Zr II
48 4359.63 Cr 11 4364.67 La II 16 '4370.97 Hf II

3.0 4359.64 Gd T T
11 17 4364.79 W I 1.0 4371.13 Co T

1

26 4359.74 Zr II 5 4364.84 To1 a. 6 4371.20 Ru I

36 c 4359.80 Pr II 2.5 4364.92 Sc 44 4371.28 Cr I

7 c 4359.85 Nb I 6 4365.37 Hf I 8 4371.43 Ho II
200 4359.93 Tm I 19 4365.67 Os I 28 4371.61 Pr II
26 4360.16 Tb 6 4365.93 Th I 7 4371.76 TTU T

1

7 4360.18 Ce II 3.0 4365.95 O 111 11 bl 4371.97 La LaO
5 4360.44 Ce II 11 d 4365.96 w I 20 4372.05 Tb I

8 4360.49 Ti I 4366.07 w I 3.5 4372.14 Nd II
38 4360.72 Sm II 4 4366.00 Tb II 3.0 h 4372.20 Eu II
28 4360.81 Zr 12 4366.03 Y I 220 4372.21 Ru I

5 4360.83 Ta 14 4366.38 Nd II 3.5 4372.28 Nd II
4 4360.87 Nd II 32 4366.45 Zr 5 4372.38 Ti I

15 4360.92 Gd II 7 4366.54 Mo 7 4372.40 Ce II
15 4361.07 Sm II 13 4366.73 Dy 17 4372.53 W I

80 4361.21 Ru 7 4367.00 Ce II 12 4372.57 U II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

3.5 h 4372.73 Nd II 4 4376.90 Os I 4 4383.27 u I

5 4372.76 U I 3.5 /1
0 "7~7 /in4377. 4U Nd II 9 4383.36 Ru I

4 4373.04 Rh 14 4377.96 Nb I 28 4383.44 La II

3 4373.07 V yZjx 3.0 4377.98 la 170 4383.55 r e

3.5 4373.22 Ce II 11 4378.10 La II 4 4384.06 Tb II

11 a- 4373.23 V I 4 4378.18 Th I 10 c 4384.14 Pr II
6 4373.25 Cr I 6U /] 0 ~7 0 0/143 / 0.24 Sm II 20 A 1 0 A on4384.29 Sm II
3.5 4373.32 Mo 5 4378.35 Er II 5 4384.30 Dy II
8 4373.33 HO 22 4378.49 w 2.0 4384.65 1 n T T

I 1

8 4373.41 U II 18 4378.56 Gd I 24 4384.71 Er II

30 4373.46 Sm II 11 4378.82 Ta I 550 4384.72 V I

1.0 h 4373.63 Co I 19 A 1~7a T /I4379.14 Ho II —J
7

A 0 a A on4384.80 Pr
2.5 4373.82 Ce II 950 4379.24 V 12 4384.81 Sc II
7 4373.82 T T

J. i. 8 4379.33 V"I 20 c 4384.83 rlO
T T
1 1

90 4373.83 Gd 3.5 4379.34 Pr 7 4384.86 Nb

6 4373.83 V I 7 4379.52 Nb I 20 4384.86 W I

6
/I o "7 o c\ r\4373.90 Th II 6 bl

A 1 ~7n "7 04379.72 La LaO A A44 /I 0 0 /I 004384.98 Cr I

6 4374.13 Th I 22 4379.78 Zr II 10 4385.20 La II
9 4374.16 10 4379.83 tinllO T T 3.5 d 4385.31 h'T

3.0 4374.21 Ta I 8 4379.92 Rh 4385.48 Pr

26 4374.24 Dy II 8 4380.06 Ce II 80 4385.39 Ru I

11 4374.41 Pr II 14 /I 0 0 n on4380.29 Mo I
0 n
3.0

/I 0 n r" /in4385.48 Y I

5 4374.43 Tb 10 4380.32 Pr II 120 4385.65 Ru
180 4374.46 O C T T

X I 36 4380.42 0 m 42 4385.66 JNa
T T
I 1

4 4374.78 Nb 8 4380.55 V I 12 4385.68 Tb

9 4374.78 Th 3.5 4380.59 Mo I 2.5 4385.89 Mo I

26 4374.80 Dy II 5 4380.64 Er I 16 /ion/ n ~7

4386.07 Ta I

360 4374.80 Rh 13 4380.64 Gd II 12 4386.08 Tb II
4 4374.89 JViO 4 4381.11 r 4 4386.20

28 d 4374.93 Nd II 4 4381.13 Nb I 8 4386.22 Sm I

4375.04 Nd II 3.0 4381.27 Ru I 9 4386.27 Ru I

1200 4374.94 Y II 8 4381.31 Tb I 5
/ion/ or"4386.35 Ce II

3.5 4374.95 Mn 5 4381.41 Th I 24 4386.40 Er
22 4374.98 o in T T

1 1 180 4381.64 JViO 100 4386.43 i Ili

7 4375.01 Mo 3.5 4381.70 Mn I 12 4386.70 Ce II

5 4375.14 Ta I 8 4381.78 Ce II 50 4386.84 Ce II

3.5
/I 'O ~7 C 1 "7

4375.17 Ce II 90 4381.86 Th II 3.0 /I 0 0 "7 T "7

4387.17 Gd I

3.0 4375.25 Nb I 2.5 4381.88 Ta 5 4387.50 Cr
8 4375.30 V 9 4382.06 yjCx

T T
1 I 17 4387.67 T T

6 4375.33 Cr 65 4382.17 Ce II 7 4387.74 Nb

10 4375.33 Dy II 13 4382.17 Er I 10 4387.74 Y I

15 h 4375.61 Y I 7
A 0 no /I T4382.41 Mo I 6

A 1 0~7 004387,88 Eu I

11 bl 4375.84 La LaO 14 4382.42 Pr II 22 4388.01 Ce II

38 4375.92 Ce II 30 4382.46 Tb 2.5 4388.08 Ti
6 4375.93 Fe 2.5 4382.49 Nb 28 4388.25 Tb

8 4376.07 Gd 7 4382.74 Nd II 13 4388.36 Nb
3.0 4376.31 Ta 5 c 4382.82 Pr II 5 4388.37 Er II
5 4376.43 Tb II 3.5 4382.84 Nb 8 c 4388.69 Ho II

3.0 4376.45 Nd II 13 4383.12 Gd II 2.5 4388.99 Ru
9 4376.58 Ho II 5 4383.17 Eu II 1.4 4388.99 Sm II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
CLilvJ. 1 p n cfVi and A n H Ion 0'f"V\ICli^ Ull and icngx-xi and

in. A. Spectrum Vi?i T ^ n V in. A Spectrum 7\ 7\ C' \' T lit .rl Spectrum

4 h Sc J 1 5J. 4394 4? Tm J 4399 Sm II
6 4389.78 Dy J 5 4394.47 Mo J 8 4400.03 Pr II
5 h 4389.81 Tb J 3 4394.50 Zr J 3.0 4400.18 Gd 11
U 4389 84 W I 3 0 4394 67 Y I « 4400 ?4 Zr

4389 87 La 2 5 4394 7? Gd II 7 4400 ?^ Pr II

17 4389 88 Gd J Aw 4394 78 Ce II 3 5 4400 3R Nb J

380 4389.97 V J 46 4394.86 Os 100 4400.37 Sc II
17 4390.00 Gd 6 4394.90 Th II 5 4400.54 Ce II

4390 ?8 Ce II 4 4394 9? Tb II 1 7X / 4400 5^ Ho II
1 AD 4390 44 Ru 1 2 4394 94 Zr -J 4400 SR Os

4390 66 Nd II 3 0 4394 96 Ru J 1 1

0

X X u 4400 V T

110 4390.86 Sm II 11 4394.98 Dv II 8 4400.76 Gd J

24 4390.91 Tb 8 h 4394.98 Ho 6 4400.83 Nb J

1 4 Gd II 1 6 4391; 01 Pr II 3? 4400 fi3 Nd II
Qo 4391 03 Ru 439R 04 Ti II c;

_j 4400 R7 Ce II

no 4391 OR Os J 9 439R ?1 Zr J ?8c. 0 4401 1 7HHUX. X

/

S m J

4 4391.10 Nd II 280 4395.23 V J 13 4401.24 Ho II
80 4391.11 Th II 2.5 4395.50 Nd 4 4401.54 Tb II
1 4 4391 34 Re 1 6X u 439c; 79 Pr II 1 ?X c 4401HH UX . ZJ D Ni
u 4391 44 Gd II ? 5 439c og Nd A 4401 '^R Th

4391 51 Pr 9 439^ QA Tm J 130X-? u 4401 RA Gd J

7 4391.54 Md J 24 4396.12 Pr II 3.5 4402.05 Nb J

0.8 4391.57 Co J 5 4396.48 Th II 5 d 4402.30 u
J. c u 4391 66 Ce II 1 0 43g(^ 49 Tm 440? 44 U

u 4391 75 Cr 1 7 439^ Tb 3 5 440? 49 Mo ^

1 8 4391 83 Pt J 5 4396 58 Ce II 1 9X / 440? 50 Ta J

26 4392.06 Gd J 13 4396.66 Mo 10 4402.54 Ba J

7 4392.07 V J 6 4396.80 Re J 8 4402.60 Re J

7 439? 1 ? Mo I ? 5 4396 87 Pr c; 440? 65 La I

2 5 439? 1 ? Nd 7 4397 04 Nb 1 4X "t 440? 74 Os

7 pw 4392 45 Re J 1 4X " 4397 ?6 Os J 7 440? 90 Mo J

2.0 4392.59 Ir J 14 4397.29 Mo J 4 4402.93 Th J

1.4 4392.60 Sm II 20 4397.34 Sm J 6 4402.95 Zr J

1 7J. f 439? 69 Nb A 4397 4? Er I 55 d 4403 06 Sm II
4390 9(1 Tb 1 7X / 4397 c:i Gd II 44(13 1 3 Sm

4 4390 90 Th J X u 4397 RD Ru J B 4403 1 4 Er II
3.5 4393.09 V J 6 4397.92 Th II 48 4403.14 Gd

11 4393.19 Ce II 180 4398.02 Y II 7 4403.18 Tb J

1 4 Sm 3 0 439R 03T> 70« \J J Nd ?0 4403 ?7 Ho I

?4 4393 60 U c;
-J 439R ?7 Pr u 4403 ?8 Pr II

4393 7A Th J 1 ?X ^ 439R 4R Ta I A 4403 30 Ce II
3.5 h 4393.76 Yb J 14 4398.79 Ce II 6 4403.34 Zr II
3.5 4393.84 V J 3.5 4399.10 Th II 28 4403.36 Sm II

1 4 4393 go Ti 3A 4399 ?0 Ce II t;
-) 4403 ^0 Cr

4394 ni Y J 1 hX u 439g 33 Pr II 1 c;
X _J 4403 61 Pr II

4394 03 Tb 1 8X 0 4399 47'T 7 7. *T / Ir I Au 4403 A7 V
9 4394.08 W 2.5 4399.58 Nd 7 4403.78 Ir
2 5 4394.18 Nd II 3 5 4399.59 Ru I 11 4403 95 W
5 4394.*32 Mo 4 4399!73 Tm I 5 4404.21 Os

36 cw 4394.38 Re 5 4399.77 Ti II 20 4404.28 Ti
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intens ity Wave- Element Tnt p n ^ 1 tv VV d. V c Element
and length and and 1 pn p'th and 3.11(1 1 Ti rrtl^ and

Char acte r in A Spectrum Character in A Spectrum X X CX X CX ^> X 1 "n A111 .xV Spectrum

3.0 4404.55 M) I 5 4411.21 La II 22 4416.90 Ce II
85 4404.75 Fe I 10 4411.52 Nb I 18 4417.28 Ti J

3.0 4404.82 Ru I 240 4411.57 Mo I 11 4417.35 Hf II
5 4404.90 1 1 4411.70 MO 1.0 4417.40 Co
9 4405.15 Pr 20 4411.58 Sm { 26 4417.58 Sm II

1.4 h' 4405.27 Eu II 8 4411.83 Sm II 5 4417.72 Ti II
7 4405.40 Tb II 4 4411.88 Mn I 14 4417.91 Hf I

5 4405.47 Ce II 5 4411.93 Tb 22 bl 4418.24 La LaO
2.5 4405.67 om T T

1 1 9 4412.02 Le T T11 3.0 4418.25 Hi
2.5 4405.68 Ti 11 4412.14 V 5 4418.45 W {

38 4405.85 Pr II 7 h 4412.16 Pr II 2.0 4418.66 Th II
7 h 4406.15 V I 2.5

A A "y TO
4412.18 Nb I 14 4418.71 Er I

11 cw 4406.40 Re 14 4412.20 W 70 4418.78 Ce II
3.5 4406.55 JND 3.0 4412.25 L/ r 32 4419.03 Ua T T

1 1

180 4406.64 V 8 4412.27 Nd II 14 4419.06 Pr II

24 4406.67 Gd II 6 4412.56 Th I 8 4419.16 La II

6 4406.67 Pr 15 4412.74 Th II 5 4419.30 Ce II
5 4406.76 Tb 10 4412.77 Mo I 32 4419.33 Sm
3.5 4406.87 JVIO 17 4413.04 20 4419.44 JND

3.5 4407.07 Eu II 8 4413.19 Ce 5 4419.55 Ta {

7 4407.08 Nd II 2.5 4413.44 Gd I 46 4419.62 Er II
12 4407.28 Ce II 5 4413.63 Tb I 1.2 4419.66 Eu II
4 4407.52 Sm II 6 4413.75 Er 17 4419.67 Pr II

220 4407.64 V 36 4413.77 Pr T T
1 1 4 4419.78 Mn

280 4408.20 V { 5 4413.80 Ce II 6 4419.83 Nb \

24 4408.25 Gd II 4 4413.87 Cr I 9 4419.94 V I

22 4408.28 W I 3.0 4414.14 Zr J 3.0 d 4420.11 Nd I

360 4408.51 V 80 4414.16 Gd I 13 4420.20 Tb I

5 b 4408.81 Hi HiO 5 4414.34 TTi „Er 6 4420.45 Nb
{150 4408.84 Pr II 7 4414.40 Pr II 22 4420.46 Zr

7 d 4408.87 Ce II 4 4414.44 Nd II 440 4420.47 Os I

6 4408.88 Th I 4 4414.52 Th I 10
A A ^ r\ /IT
4420.47 W I

20 4409.25 Gd 6 4414.54 Zr II 2.5 4420.52 Nd
35 4409.33 bm T T11 65 4414.73 100 4420.53 Q m T T

1 1

65 4409.35 Er 26 4414.88 Mn 22 4420.56 Ho II

44 4409.38 Dy II 3.0 4414.88 Nb I 10 4420.64 Nb I

3.5
A A f\ r\ A A
4409.44 Mo I 3.5 4415.06 V I 2.5 4420.66 Sc II

9 d 4409.52 Tb II 5 4415.08 W 6 4420.84 Ru
7 4409.95 MO 48 4415.12 r e 7 h 4420.96 T 11IjU

150 4410.03 Ru 10 4415.24 U II 65 4421.14 Sm II

34 4410.21 Nb I 80 4415.56 Sc II 14 c 4421.23 Pr II

2.0 4410.30 Cr I 14 4415.74 Ta I 13 4421.24 Gd II

2.0 4410.47 Th II 18 4415.82 Re 0.8 4421.34 Co
25 4410.64 Ce II 6 4416.23 Th II 15 4421.46 Ru
25 4410.76 Ce II 18 4416.27 Tb II 3.5 4421.54 Th II

30 4411.06 Nd II 2.5 4416.41 Nb 50 4421.57 V
5 4411.09 Cr 50 4416.47 V 10 4421.76 Ti
3.5 4411.13 Os 5 4416.54 Ti 3.5 4422.06 M)
5 4411.14 Tb 2.0 4416.84 Th 3.5 4422.06 Th

48 4411.16 Gd 8 4416.89 Nd II 3.0 4422.23 Hf
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrxam Character in A Spectrum

130 4422.41 Gd J 12 4427.58 Sm II 18 4432.96 Th II
9 4422.47 Er II 4 4427.61 Gd II 4 4432.98 Ta I

90 4422.59 Y II 4 4427.64 Th II 8 4433.08 Sm I

10 4422.82 Ti 8 4427.65 U II 2.0 4433.32 Rh I

32 4423.11 Tb 5 4427.81 Sm II 2.0 4433.58 Ti I

16 bl 4423.17 La LaO 34 4427.92 Ce II 4 4433.64 Gd II
7 4423.21 V 10 bl 4428.10 La LaO 3.5 4433.73 Ce II
5 4423.38 Sm J 22 4428.44 Ce II 110 4433.88 Sm II
3 5 4423.44 Ce I 30 4428.46 Ru 5 4433.89 U II

20 4423.62 Mo 2.0 4428.50 Cr 14 4434.00 Ti I

14 4423.68 Ce II 24 4428.52 V J 120 4434.32 Sm II
9 4423.78 W 5 4429.11 Zr 9 4434.47 Tb II

3.0 4423.87 Nb J 110 c 4429.24 Pr II 8 4434.53 u II
16 4423.90 La I 46 4429.27 Ce II 7 4434.60 V I

2.5 4423.91 V 10 4429.44 Nb 8 4434.81 Eu II

4 4424.10 Gd II 32 4429.66 Sm J 2 0 4434 85 Pr
2.0 4424.18 Pr 18 4429.80 V J 95 4434.95 Mo I

5 4424.28 Cr J 9 4429.81 Ho II 65 4434.96 Ca I

200 4424.34 Sm II 200 4429.90 La II 8 4434.96 Ho I

2.0 4424.39 Ti 5 4430.00 Ce 7 4435!oi Tb I

3.5 4424.56 V J 1.8 4430.02 Ti J 7 4435.55 Tb II
26 4424.57 Er J 4 d 4430.13 Tb II 900 cw 4435.56 Eu II
14 4424.60 Pr II 3.5 h 4430.22 Yb 18 4435.69 Ca I

3.5 4424.78 Ru 7 4430.37 Ti I 5 4435.85 La II
3.5 4424.96 Ta 7 4430.41 Ta 1.6 4436.06 Th II

11 4425.01 Gd J 20 c 4430.48 Lu 22 d 4436.10 Gd I

30 4425.44 Ca J 4 4430.49 Cr J 4436.22 Gd II
7 4425.71 V J 2.5

,
4430.50 V 22 4436.12 Tb I

2.5 4425.83 Ti I 100 4430.63 Gd I 34 4436.14 V I

5 4425.91 W 9 4430.66 Tb 2 0 4436.28 Th II

36 4426.00 V J 5 4431.00 Dv II 26 4436.32 Os I

2.5 4426.01 Sm II 3.5 4431.09 Ta 16 4436.35 Mn I

10 4426.06 Ti 4 4431.28 Ti J 3.0 4436.55 Th II
5 4426.15 Gd II 4 4431.36 Sc II 6 4436.59 Ti I

6 4426.20 Ho II 14 4431.49 Zr 10 4436.89 Mo I

12 4426.27 Ir J 0 7 4431.62 Co 18 4436.90 W I

16 4426.67 Mo J 8 4431.76 Gd 4.5 4437.09 Os I

10 4426.68 Nb 15 4431.89 Ba 24 c 4437.22 Nb I

5 4426 68 U II 2 0 4431.89 Pr I 1 2 4437.27 Au I

30 4426.77 Er 4 4432!l8 Cr 8 4437.34 Y I

2.0 4426.83 Nd II 4 4432.21 Er T 4 4437.40 Tm II
5 4426.87 Dv 2.0 4432.25 Th J 8 4437.61 Ce II
5 4426.94 u T

3.5 4432.30 Nd II 9 4437.67 Er I

22 4427.07 Ce II 10 4432 34 Pr- II 50 4437.84 V I

75 4427*10 Ti 9 4432 41 os 2 5 4437.90 Nb I

11 4427.24 Zr 2 5 4432.60 Ti 10 bl 4438.01 La LaO
6 4427!31 Fe 10 4432*.70 Tb 18 4438.04 Hf I

9 4427.31 V 4 4432.72 Ce II 3.5 h 4438.04 Sr I

4 4427.34 Tb 5 4432.92 Ce II 8 4438.05 Zr I

26 4427.55 La II 16 bl 4432.95 La LaO 8 4438.18 Pr II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Element
and length and and length and and 1 p-n crt'llJ- Vr 1.1. pL It-Ll. and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

2.5 4438.23 Ti I 2.0 4444.27 Ti I 65 4449.87 Pr II
15 4438.27 Gd II 2.0 4444.29 Nd II 1.6 4450.18 Ir
5 4438.30 W I 2.5 4444.33 Zr 7 c 4450.21 Pr II
3.5 4438.79 Lu 34 4444.39 Ce T TII 8 4450.28 Lx
6 4438.96 Mo I 8 4444.51 Ru 5 4450.36 W \

9 4438.97 Tb II 12 4444.61 Dy I 2.5 4450.49 Ti II
5 4439.00 Nd II 14 4444.63 Ho I 8 4450.72 Ta I

10 4439.12 Th II 32 4444.70 Ce II 44 4450.73 Ce II
26 4439.21 Yd 3.0 4444.98 ud 20 4450.81 TLu
6 4439.24 Ce II 3.5 4444.99 Nd 46 4450.90 Ti \

10 4439.38 Tb I 2.0 4445.01 Th I 5 4450.90 V I

9 4439.64 Os I 8 4445.07 Ho II 80 4451.57 Nd II
42 4439.76 Ru I 48 4445.15 Sm I 60 4451.59 Mn I

11 4440.35 r 1 10 4445.15 W 8 4451.64 Tb
2.0 4440.43 Nb 1.4 4445.55 Pt } 2.0 h 4451.87 Ta n

6 4440.44 Re I 3.5 4445.69 Os I 12 4451.95 Pr II
7 4440.46 Zr II 0.8 4445.72 Co I 12 4451.99 Nd II
3.0 4440.58 Th 6 4445.85 Nb 48 4452.01 V I

3.0 4440.74 T Tu 6 4445.87 Pr T T
II 10 4452.15 La

10 4440.86 Th II 2.5 4445.88 Sm 4 4452.55 Ce

9 4440.88 Ce II 2.0 4445.89 Th II 3.0 4452.56 Mo J

6 4441.03 Ta J 4 4446.15 Ce 1.8 4452.56 Th J

4 4441.27 Tb II 8 4446.17 Nb 2.0 4452.70 V I

4 4441.27 Ti 34 4446.39 Nd II 3.5 4452.73 Gd
7 h 4441.48 Tb J 8 4446,43 Mo 90 4452.73 Sm II

8 4441.68 Ta J 7 4446.49 Gd II 8 d 4452.82 Tb I

65 4441.68 V I 13 4446.63 Y 17 4452.95 Sm I

6 4441.81 Nb I 3.0 4446.96 Sm II 5 4453.00 Hf I

36 4441.81 Sm 8 4446.99 Pr T T
II 12 4453.00 Mn

8 4441.81 W \ 30 4447.18 Nb 4 4453.16 Ce II

19 4442.20 Mo I 9 4447.23 Ho II 70 4453.32 Ti I

30 4442.28 Sm I 2.0 4447.23 Mo I 24 4453.71 Ti I

5 4442.34 Fe 20 4447.35 Os I 3.0 c 4453.92 Re
7 4442.51 Sm T TII 3.5 4447.59 Tm 3.5 4453.93 Gd T T

11

8 4442.55 Pt 2.0 4447.69 Ce { 9 4454.04 Tm

6 4442.74 Tm I 5 4447.72 Fe I 6 4454.38 Pr II

5 bl 4443.00 La LaO 8 4447.83 Th II 1.8 4454.51 Th II

13 4443.00 Zr II '22 4448.04 Tb 3.0 4454.62 Re
5 h 4443.07 Hi 4 4448.62 Lr II 80 4454.63 om T T11

10 4443.07 Mo 2.5 4448.95 Zr 12 4454.70 Pr

3.5 4443.07 Th 10 4449.01 W I 140 4454.78 Ca I

2.0 4443.20 Fe I 2.5 4449.02 Gd I 6 4454.99 Ce II

3.5 4443.27 Sm 70 4449.15 Ti 10 4455.01 Mn
7 4443.34 V { 55 4449.34 Ce II 2.0 4455.30 Mo

10 4443.66 Y 40 4449.34 Ru 12 4455.32 Mn

11 4443.75 Ce II 2.5 4449.41 Gd 80 4455.33 Ti
19 4443.80 Ti II 5 4449.57 V 5 4455.43 Zr
5 c 4444.01 Pr 7 4449.64 Ce 4 4455.46 W

50 4444.21 V 60 4449.71 Dy II 9 4455.59 Dy II

48 4444.26 Sm II 32 4449.74 Mb 6 4455.66 Ce
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Table 2. All Observed Lines in Order of "Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

10 4455.80 La II 6 4460.99 V I 9 4465.98 Pr II

8 4455.82 Mn I 11 4461.08 Mn I 15 4466.35 W I

18 yi /I c c on4455.89 Ca I 6 a /I /I T no4461. Uo Th II 4 A A £^ L AC\446b. 4U Hf II

6 4456.11 Sm II 4461.24 Th I 2.5 4466.42 Nb
4 4456.11 w 32 4461.14 T T

J. 1 6 4466.55 r e

5 4456.30 Zr I 12 4461.18 Hf I 28 4466.55 Gd II
18 4456.40 Nd II 8 4461.22 Zr II 4466.60 Gd I
o n V*3.U n 4456.50 V I 4 A A L'X 1 "7

44Di.^

/

Tb I 15 A A i^C ~I14466. /3 W I

1.0 4456.62 Ca I 6 h 4461.29 Pr 2.5 4466.89 Co
15 4456.80 JND 3.0 4461.36 T

Jl 10 4466.91

4 4457.04 Mn 3.0 4461.51 Th I 48 4467.08 Gd I

12 4457.34 Hf I 3.0 4461.65 Fe I 7 4467.23 Gd II
46 445 /.36 Mo I 3.U A A £^'\ ~70

4461. Id. Th II 2.0 yi >i ^ "7 '*)

446 /.26 Ru I

15 4457.42 Nb 38 4462.02 Mn I 8 4467.28 Ho
90 4457.43 1 1 1.8 4462.09 1 1 T1 150 4467.34 om T T

10 4457.43 Zr I, II 3.0 4462.29 Os I 20 4467.54 Ce II
32 4457.48 V 48 4462.36 V I 3.0 4467.54 Re I

ID /I /I C "7 C C445 /.55 Mn I iU A A /I O446^. 4<: Nd II iU A A in446 /. /O Tb I

9 4457.76 V 2.0 4462.46 Ni I 5 4467.85 Nd II
3.0 4457.78 T T1

1

10 4462.83 T 8 4467.92 Ke

6 4458.00 Th I 11 4462.97 u II 3.5 4467.98 Tm II
5 4458.09 W I 44 4462.99 Nd II 9 4468.01 V I

6
/I /I r o TO Nb I 5 4463.25 Gd II 20 /I yl / O 1 ~7

4468. 1 / Dy II
20 4458.26 Mn I 6 4463.38 Ti I 2.5 4468.22 Zr I

4 4458.30 w 7 4463.40 n.0
T T
1 1 18 4468.28 JVID

2.0 d 4458.32 Gd I 30 4463.41 Ce II 20 4468.50 Ti II
4458.41 Gd I 8 4463.50 W I 85 4468.71 Pr II

o uo n /I /I C O 1/14458.34 Pr II 3.0 4463.53 Re I 3.0 A A / O 1 f4468.76 V I

70 4458.52 Sm II 8 4463.54 Ti I 4 4468.79 Zr I

9 4458.54 2.0 4463.90 om T
I 4 4468.97

3 4458.65 Mo I 9 4464.15 Nb I 6 4469.12 Tb I

9 4459.04 Ni I 4 4464.17 Ce II 8 4469.26 Nd II
r
D Fe I

"2 n3.U A A ^ A O "7

4464.il / V I
r
0 A A Ud '2 O Nb I

8 4459.26 Er II 22 4464.68 Mn I 4 4469.32 U I

17 4459.29 o m 10 4464.69 ue T T
1 1 4 4469.53 1 n

4 h 4459.38 Tb II 28 4464.74 Gd I 4 4469.56 Co I

7 d 4459.53 Os I 3.0 4464.75 V I 2.0 4469.66 Pr
o cc.b /I /I C O "7/1

4459. /4 Cr I o A A L A ~7 "7

4464. /

/

Mo I o 4469.66 Sm II
10 4459.76 Ta I 5 4464.97 Eu II 14 4469.71 Nb I

80 4459.76 V 6 4465.07 JNa
T T
1 I 30 4469.71 V ^

6 4459.98 Tm I 5 4465.13 U II 15 4470.14 Mn I

100 4460.04 Ru I 2.0 4465.27 Y I 8 4470.23 Ho I

b /I /I / n on446L).^U Nb I 16 4465.34 Th II 10 A An r\ o 144 /0.31 Zr I

170 4460.21 Ce II 2.5 4465.36 Cr I 6 4470.48 Ni
160 4460.29 V 3.0 4465.44 Ce 17 4470.56 Zr {

2.5 4460.34 Zr 3.0 4465.50 V I 55 4470.89 Sm
4 4460.38 Mn 7 4465.60 Nd II 5 4470.97 Nd II
9 4460.42 Nb 24 4465.81 Ti I 100 4471.24 Ce II

15 4460.50 W 2.5 4465.92 Nb I 20 4471.24 Ti
6 4460.62 Mo 3.0 4465.94 Os I 10 4471.29 Gd II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intens ity Wave- Element TritP'n*^ ifVI ' ' ^ \m4 XXu X 1^ y
"Wo \rf^ _vv & V c Element

and length and and length and and 1 or'i"V» and
Character in A Spectrum Character in A Spectrum Character in A Spectrum

14 4471.29 Nb I 5 4477.71 u II 4.0 4485.54 Pr
5 4471.41 Nd II 8 4477.88 Nd I 2.0 4485.57 Sm II
1.6 4471.55 Co I 8 4477.99 Re I 3.5 4485.68 Tb
5 h 4471.55 ijU

\

0.9 4478.32 CO 3.0 4485.78 In T T
11

5 4471.66 Mo 12 4478.39 Re \ 2.5 4485.95 Nd II

4 4471.72 Tb II 6 4478.48 Ir I 4 4486.06 La I

5 4472.04 Mo I 50 4478.66 Sm II 5 4486.13 Hf II
2.5 4472.25 Th 20 4478.80 Gd II 6 4486.35 Gd II

44 4472.34 TTU T T
1 1 50 4479.36 ue T T

1 I 1.8 4486.65 1 n T T
1 1

32 4472.43 Sm II 3.0 4479.40 Mn 26 4486.90 Gd

14 4472.53 Nb I 2.5 4479.41 Ru I 1.8 4486.90 Th I

32 4472.72 Ce II 8 4479.70 Ti I 60 4486.91 Ce II
10 4472.79 Mn 8 4479.81 Os 8 4487.05 Mo
5 4472.93 pr 6 4480.04 V 11 4487.28 "VI

42 4473.02 Sm II 8 4480.32 Sm I 30 4487.47 Y {

12 4473.18 Mo I 14 4480.45 Ru I 8 4487.50 Th II
6 4473.28 Gd I 4 4480.59 Ti I 2.5 4487.82 Pr II
8 4473.50 Er II 3 4480.77 Zr 3.5 4488.05 Cr

10 4473.52 la 6 4480.82 1 fl
T T
I 1 8 4488.16 1 D

11 4473.59 Ho II 5 4480.93 Ta 6 4488.17 Pr II

20 4473.59 Pd I 8 4480.97 Nd I 2.5 4488.25 Au I

5 4473.84 Pr II 26 4481.06 Gd II 1.6 4488.32 Ti II
4 4473.89 Y I 44 4481.26 Ti 8 4488.39 Ru

17 4473.93 KU 40 4481.27 1 m T T11 6 h 4488.40 yjO.
T T
1 1

9 4474.04 V 5 4481.28 W 3.5 4488.60 Os

5 4474.04 w I 3.0 4481.44 Nb I 10 4488.68 Th II
3.0 4474.07 Th II 4 4481.90 Nd I 3.0 4488.81 Ce II

65 4474.13 Gd I 3.0 4482.03 Ru I 2.5 4488.89 Er
60 4474.56 MO 3.0 4482.13 1 n 30 4488.89 V

4474.65 Mo 3.0 d 4482.17 Fe { 3.0 4488.97 Ba {

3.0 4474.69 Ce II 4482.26 Fe I 3.0 4489.00 Mo I

16 4474.71 V I 5 h 4482.44 Yb I 5 4489.02 W I

8 4474.85 Ti I 4 4482.50 Zr I 4 4489.08 Er
15 4475.08 KG 8 4482.69 1 1 22 4489.09 1 1

5 4475.18 Sm II 2.5 4482.88 Cr \ 4 4489.47 Cr

3.0 4475.28 Nb I 20 4483.33 Gd II 6 4489.71 Tm II

2.5 4475.57 Nd II 3.0 4483.49 Pr 1.8 4490.02 Sm I

9 4475.62 Mo I 50 4483.90 Ce II 13 4490.08 Mn
17 4475.72 I 0.8 4483.93 CO 6 4490.19 TV/TrvJVIO

1.8 4475.84 Nd 70 4484.19 W 5 4490.24 Ru I

2.0 4475.89 V I 5 4484.37 Dy I 6 4490.80 V I

6 4476.02 Fe I 7 4484.47 Er 8 4490.84 U II

5 hi 4476.08 Ag 13 4484.57 Ho II 6 4491.01 Tb
80 4476.12 Gd { 20 4484.70 Gd 22 4491.28 M>
18 4476.96 Y 11 4484.76 Os 2.5 4491.56 Zr

12 c 4477.26 Pr II 12 4484.82 Ce 3.0 4491.66 Mo
16 4477.45 Y 14 4484.97 Mo 4 4491.68 Ru
3.0 4477.46 Nd II 1.6 4485.15 Eu II 3.0 4491.75 Y
3.5 4477.50 Sm 2.5 4485.48 Gd 3.0 4492.24 Th II

34 4477.64 Ho II 6 4485.52 Ce II 5 4492.31 Cr
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Table 2. All Observed Lines in Order of Wavelength

Tn 1" p n ^ 1 1"V Wave- Element Xilt Clio i-t y Wave- Element Intens ity Wave- Element
and length and and length and and length and

Char acte r in A Spectrum Character in A Spectrum Character in A Spectrum

5 4492.33 W T
I 18 447/. o3 ce T T

11 1.8 4506.36 Tl I

2.5 Y T
I 1.7 ^H^i.^Z Tn 7 A H r\/ A'^ ^4506.42 Ce I

5 c FT T T
1 1 5 ^ ^ Q "7 Q 1 XT^HH7/.yj> JNa

T T
11 1.7

Add/ A r\ rfii_4506.49 Tn T
I

3.0 44Q9 47 Rn T
1 32 4490.14 Ru 12 4506.59 Nd T T

II
2.0 44Q? Ti I 16 4498.28 Gd II 5 4506.67 Mo I

o A J
3.0 d 4492.93 Fr T

I 3.5 A AQQ A~J \H 2.0 4bL)o.ob Cr I
44Q^ 1 7 Fr T T

I 1 4 A AQQ 11 tf%4470. /3 Cr 5 4bUD.93 Gel II
3.0 449P 9'i Ce T T11 2.5 4470. /o Ft 12 c 4507.04 Re I

2.0 44Q? QA7c.. 70 XTV* T T11 6 h H4V0.03 LiU 50 450/. 12 Zr I

40 44Q7 fiR Tb I 18 4498.90 Mn } 5 4508.01 Re I

4 4493.11 T *-»La T
1 8 4^7o.Vd rn 5 45Uo.0o Ce T TII

12 7 J?. 33 Tn T
I 25 5 4508.41 Nb T

I

5 44^"^ 47Hn 73. Nd T T 5 4477.44 Mo 4 d A n An r\ a mt*4509.04 Tb T T
II

3.5 h 44(3"^ A4tt 73. Dt Ba T
1 4 4499.47 Tb 5

^ r" A n AO ^ J4509.08 Gd T T
II

3.0 '+'+73. / J- Pr o r"

25 4499.48 Sm II 6 d 4509.14 Ce II

8 4493.97 W I 5
A A nCi / C TTf4499.65 Hi >i r" o n ^ / _4509.26 Ce T T

II
3.0 44Q4 1 Q Pr T TII 8 4499.80 Nb 11 4510.10 Ru I

10 44Q4 99 Ce II 5 4499.99 Tn 70 4510.16 Pr T T
II

5 44Q4 49HH vH. 't^ Zr T TII 9 4500.22 La 4 4510.17 Ce II
9 44Q4 c^l'+'+7'+, 31 W I 6 4500.30 Cr 5 4510,32 U II

6 4494.57 Fe T
I 6 4500.34 Ce T T

II 20 4510.53 Th II
5 44Q4 c:7'+'+7'+. 3 / Nb I 16 4500.75 Er T T

II 16 4510.82 Ho T
I

4 44Q4 71'+'+7'+. /

1

TLa I 1.8 4501.10 Ce 3.5 4510.92 Ce T T
II

0.7 44Q4 7AH'+ ^H. / D Co I 4 4501.11 Cr 38 c
f~ n A no rwi—

.

4510.98 Ta T
I

2.5 44Q4 Q4ft 74. 7*+ Zr I 17 4501.27 Ti II 8 4511.09 Nb I

4 4494.97 Ta T
5 4501.29 Mo 4 4511.17 Tl I

3.5 44qR m'+'+7 3. U± Tl T
I 4 45U1.3o Sm 11 8 /I C 1 n OA Tl, -4511.20 Ru I

1.6 44QR 1 4tt 73. 1 H Sm T T
11 1.8 4501.79 Cr 1800 c 4511.31 In I

5 '+'+7 3. 3 U W T
1 24 45(Jl.o2 Nd T T

11 8 4511.33 Sm I

1.8 HH 7 3, 3 3 Ir I 3.5 4501.83 Pr II 8 4511.50 Ta I

9 4495.39 Ce T T
11 9 A am o c IT"45U1.9b V 14 h 4511.52 Tb T

1

1.2 h 44QA r\%*+*+ 7 D. U3 T -w*

1 r
T
1 18 /I c no o o x/r*^HDXid.dc Mn 6 /icii LA4511.64 Ce T T11

8 44QA OA7 O. U D
"XTV T

1 16 45U3.U4 Nb 38 4511. 03 Sm T T
11

20 44QA 1 R'+'+70.13 Tl 1 5 4503.26 Dy T T11 8 4511. 9L) Cr T
1

10 44QA 9"^
'+'+ 70. ^3 Ce II 3.5 4503.27 Er II 2.0 4512.13 Nb I

3.0 4496.32 Tn T T
11 16 45U3.3o Sm 13 4bl^.ib Mo T

1

10 44QA "^R'+'+70.3 0 Er 2.5 45U3.42 Nb 3.0 4bl^.lo tiP
T
1

95 44QA 4*^
'+'+ 7 D. '+3 Pr T TII 2.5 /I C n '3 "7 0 Tl I*4503.78 Rn 3.0

/I r T o r o Til* T T
11

2.5 44QA 4"^
'+'+ 7 D. '+3 Re I 3.5 4503. 7o Tl 10 4512.55 Ho T T

11
4 44QA'+'+70. 3 U Ta I 2.5 4503.79 Gd 65 4512.74 Ti I

5 4496.85 T TV I 4
A n. Ci A 1 "7 WT4504.17 W 14 /I C T o m WT4512.91 W I

55 44QA RA'+'+70, OO Cr T
I 5 c 4504.59 Pr 4 /I c 1 o nz. rni_4512.96 Tb II

18 44QA Q7'+'+70.7 / Zr T T
II 18 4504.86 W 13 /I £- T o OA Til"4513.30 W I

46 44Q7 1'+'+7 /,13 Gd T
I 11 4504.90 NiD 260 4513.31 Re I

2.0 44Q7 9^'+'+7 1 ,C.D Nb I 12 4505.05 Sm II 10 4513.34 Nd II

2.5 4497 27 Nd II 4 4505.22 Th 5 4513.58 Y I

20 4497.32 Gd I 13 4505.92 Ba 4 4513.69 Th I

2.5 4497.40 Nd I 50 4505.95 Y 8 4514.01 Y I

3.U 4497.40 V I 4506.21 Gd b 4514.19 V I

2.0 4497.73 Ti I 13 4506.33 Gd II 7 4514.31 Tb II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrvim Character in A Spectrum

1.0 4514.37 Cr I 6 4521.09 Ta I 90 4527.25 Y I

13 4514.50 Gd II 2.0 4521.14 Cr I 65 4527.31 Ti I

3.0 4514.53 Cr 5 h 4521.22 Th 6 d 4527.34 Cr I

30 T T1

1

5 4521.30 Uu T T
1 1

/ICO"? A~7 (~>

3.0 4515.12 Th 3.5 4521.71 Ta 60 4527.35 Ce II

5 4515.17 Yb II 7 4521.94 Gd II 4 4527.42 Sm I

8 4515.18 Mo I 3 4521.96 Ce I 7 4527.50 Ta I

18 4515.28 U II 4 h 4522.05 Y 8 d 4527.63 Dy
1.6 'tDiS.b^ 1 1 1.6 4522.08 i^e

T T
1 1

/I c: O "7 "7^ TV*THDci.io Dy T T
1 1

8 4515.86 Ce II 5 4522.19 Mo 2.5 4527.65 Nb II

3.0 4515.98 Th II 85 4522.37 La II 44 4527.80 Y I

15 4516.36 Nd II 4 4522.55 Sm I 3.0 4527.99 V I

2.0 4516.46 Pr 200 4522.57 Eu II 60 4528.47 Ce II
26 19 4522.57 1 m T T

1 1 10 ^dZo.o/l re
5 4516.73 U I 10 4522.72 Er 3 h 4528.62 Mo {

20 4516.89 Ru I 50 4522.73 Re I 2.0 4528.72 Rh I

5 4516.94 Dy I 1.6 4522.78 Th II 7 4528.97 Re I

8 4516.98 Gd 85 4522.80 Ti 3.0 4529.30 V
1.6 /Im "7 (\A T T

1 1 28 4522.82 ud T T
1 1 13 45^:9. 3o Tm T T

11
1.6 4517.11 Co 4 4522.84 Nd II 11 4529.40 Mo

22 4517.13 Mb I 30 4523.04 Sm II 2.5 4529.42 Nb I

2.0 4517.27 Sm II 4523.18 Sm I 1.4 4529.50 Th II
5 4517.41 Mo 55 4523.08 Ce II 6 4529.59 V I

18 c 'tDi /.oU Jrr T T
1 1 2.5 4523.13 Zir 6 HOd^.Ol US

20 4517.82 Ru 5 h 4523.24 Ba 4 4529.76 Tb

2.5 4518.02 Ce I 55 4523.41 Nb I 4 4529.76 W I

85 4518.03 Ti I 2.5 4523.58 Nd II 2.0 4529.85 Cr I

4 4518.29 Hf 12 4523.88 Re 4 4529.94 Nd I

2.0 44 4523.91 om T T11 12 HD/:7.7t) Ke
5 4518.53 Dy II 14 4524.12 Gd 19 4530.08 Ho II

340 4518.57 Lu I 8 4524.12 Nb I 1.6 4530.32 Th I

3.0 4518.64 Er I 11 4524.22 V I 4 4530.47 W I

1.6 4518.64 Th II 22 4524.34 Mb 32 4530.74 Cr
8 HDiO. / U 11 40 4524.74 t3 n 2.0 /icon "70 /^,,

3.0 4518.89 Os \ 3.0 4524.85 Th II 3.0 4530.79 V I

4 4519.17 W I 6 4524.87 Os I 6 4530.85 Ru I

1.6 4519.26 Th I 13 4524.93 Ba II 20 4530.85 Ta I

6 4519.46 Er II 4 4525.01 Tb II 5 4530.89 Re
7

T T
1 I 2.0 4525.10 1 h T T

1 1 10
11 4519.61 Tm 3.0 4525.16 V 5 4531.09 Pr II

60 4519.63 Sm II 17 4525.31 La II 3.0 4531.11 Er II
100 4519.66 Gd I 8 4526.01 Re I 2.0 4531.15 Fe I

4 4519.72 Tb II 2.0 4526.11 Cr 19 c 4531.28 Ho
1.6 4519.75 Th 42 4526.12 La II 6 4531.31 Ce
8 4519.76 Re 11 c 4526.14 Ho II 15 c 4531.65 Ho

6 4520.07 Gd II 8 4526.37 Mo 5 4531.71 Th II
3 0 4520.32 Os 32 4526 47 Cr 4 h 4531.83 Tb II
5 4520.78 Pr II 3.0 4526.92 Er II 3.0 4532.01 Ce
1.2 4520.90 Pt 1.6 h 4526.94 Ca 6 4532.15 Tm

10 4520.95 Ru 7 4527.25 Nd 6 4532.26 Th II
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Table 2. All Observed Lines in Order of Wavelength

Wave- Element Tntpn s 1 tv Wave- Element Intens ity Wave- Element
and length and and length and and length 3.n<i

Char acter in A Spectrum Character Spectrum in A Sp G c trum

5 453^.44 Sm o n /I c /I n no4b4U.U^ (jrd
o c^.5 yi c yi c o 74545. o / Ce II

oO /I c Q o /in453^^.47 Ce o n AC ACS 1 Q4r)4U.i7 b m c n5U AC AC Ck L4545.96 Cr
500 4533.24 Tl 4 4540.41 Tn 3.0 4546.06
12 4533.29 Tn T T 20 4540.50 Cr 17 4546.49 W
2U 4533.80 Sm o n AC Af\ 70454U.

/

c Cr c n5U yi r /I / o O4546.8^ Mh J

3.0 4533. 9^: V 1^:
AC Ad m434U.73 rll

"2 n3.0 yj c yi 7 1 c454 /.15 Ta I

4533.9

/

1 1
T T
1 1

•2 n3.U /I c yi 1 n 74b41.U

/

Cr 16 yi c yi 7 11454 /.33 Ru
3.0 4533.99 LO 20 4541.27 JNa 2.5 4547.85 Nh
5 4534.12 1 n T T

1 1 1.6 4541.51 cr 10 4547.85 Ru
4534.13 Tb 4 AC Al CU Mo o o yi c yi o nn4540.UU nd

3U C /Id /I 1 c4b34.iD l-T T T
1 1

QO /I c yn 7 n c5 yi c yi o o yi454o.^i4 Nd I

ue "2 n3.U yi c yn 7Q T n "2 C3.5 yi c yi o yi o4d4o.4o Ir
19 4534.58 rlO 4 4541.80 Ke 7 4548.54 Pr
7 4534.71 W 28 4542.03 da 8 4548.60 Tm T

inn^UU A CI A ~7 Q4d34. /

O

Ti I c yi c yi o n/L Nd 1 niU yi C yi Q UU4b4o. bb Os J

Q7 Add n c W yi r /] 0 n ^ o ni
"2 n3.U yi c yi o 7*2454o. /3 Rh I

/I

4 A C 1 C 1 C4535.15 u r A A44 yi c yi o oo Zir o noU AC AO 7 74548. / 7 Ti
3.0 4535.25 1 n 6 4542.54 pr 4 4548.88 Ce
4 4535.38 JviO 6 4542.55 o C 10 4548.94 Hoxxvy

T T

0 nn /I CO C CO Ti o n yi c yi O Ul Nd o c^.5 yi c yi Q no4547. U^: Nd

3 n /I C I C C Q "I? 11 o n yi cyi o ^o cr 1 nlU yi c yi Q n 74547. U / Tb I
/I C I C 7 0 ur /I

4 yi c yi 0 on4b4^.oU JND o c yi c yi Q yi '2

4b47.43 Ru
55 4535.75 4 4542.89 W 8 4549.50 LaXJd
30 4535.92 Jt-T

T T
I I 17 4543.51 w 20 4549.63 TiX -1

T
J

1 nniuU /I C Q C QO4r)3i). 7^: Ti A L.4d yi c yi 1 ^"24543.63 u II 5 AC Ad I. A4549.64 J J

iUU /I CI ^ n

c

T" 11 1
o c yi cyi 14D43.b7 Dii oO yi c yi Q (-C4r)47.b5 V I

1 oio ACI CI o m T T
11

-7

/
AC Ai on4543. oU Ho A4 yi c yi n / l4549.66 Co

7 4536.66 W 2.5 4543.81 Co 4 4549.72 Th ITX X

38 4536.80 JViO 55 4543.95 C5 m 3.5 4549,84 PrX^ X

o A CIC Q Q Ce II 0 c yi c yi 1 Q 74d43. 7

/

Pr n
4 XvU.

Q7 /I C "2 ^ Q 74536.9

/

(jd A c A A no4544. U^: Hi 3.0 4559.03 Sm I
(T
ri

yi c 1 7 no4d3 /.Uo Tn T T
11 6 AC A A O "2

4544. ,d3 Gel o c2.5 AccCi r\ L4550.06 Pr II
8 d 4537.14 To 2.5 4544.26 XTJ

Nci
T T11 5 4550.30 ITX X

4537.23 TD 1.4 4544.27 Rn 48 4550.41
453 i.i^j Ti J

1 n10 A C A A "2 04544.3^1 Y lU /I c c n AC4550.45 ThX U J

^.5 4r)3 /.D^ US 5
/I r yl /I CO4544.5/1 1 n

T T
1 1 1.4 A CC f\ 7 O455U. 1(5 Ir I

n3.U /I C "2 7 ^ ^4b3 /.OD V A C A A y o4544.6^ Cr 3.0 A CC O O4550.88 Pr II
85 4537.81 KjCi 8 4544.68 oC 6 4550.95 Gd ITX X

5 4537.88 L-e
T T
1 1 60 4544.69 1 1 18 4551.30 Ce IIX X

/I D4o A C.1~7 Q C4d3 I ,70 Sm II
-7

/
yi c yi yi o "2

4544. o3 Sm II 1 o
lid

^ c c 1 '2 n4551.30 Os

14 /I C "2 Q 1 Q4D3o.i7 TTU T T
1 1

T C15 yi c yi yi4b44.7b ce T T
1 1 1.6 yi c c 1 yi Q4551.49 Th I

1 niU /I C 1 D CI4D3o.r)3 om T T
1 1

T niU yi C yi C 17 Ke 1 c3.5 yi c ci ^ yi4bbi.b4 Rh
8 4539.07 T T

1 1 2.0 4545.33 INd
T T
11 2.0 4551.84 V J

2.0 4539.10 1 1 2 4545.34 Cr 16 4551.85 W J

r> n /I CI Q on4d37.Z7 Pr o o yi c yi c iQ4545.39 V I 14 yi c c T n c4551.95 TaX Ct J

^ nbU yi C 1 Q 7 c4537. /5 Ce II 11 yi c yi c CO4545.58 U II 3.5 yi c c T no4551.98 u
3.5 /I cm 7 Q4337. /7 Cr /

D yi c yi c £-04545.68 Ir 1.6 yi c c o n 7455/1.07 Ce J

6 4539.92 Os 2.0 4545.81 Sm II 4 4552.11 Ru
y 43^7. 70 Zr is^cnc Qyi Th II i u a yi c CO 1 "2 Er II
3.0 4540.01 V 4545.92 Th 2.5 4552.16 Th
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

6 4552.26 Pr I 5 4558.60 Ce II 1.6 4564.17 Cr I

3.5 455/C.4^: Pt I
1 ol.o 4550.66 Cr II 1.6 4564.19 Th II

80 4552.46 Ti 2.5 4558.74 Mo I 3.0 4564.39 Y I

28 4552.66 o m T T 4 4558.97 W 1 38 4564.53 Nb
18 4553.01 Zr 4 4559.11 w I 2.5 4564.59 Gd {

7 4553.05 V I 5 4559.27 Re I 3.5 4564.69 Ru I

1.6 4553. U6 Ce I 11 4559.29 La II 6 4564.69 Tm I

5 4553.32 Mo 10 4559.37 Y I 3.0 4564.85 Tb II
2.0 4553.59 I D T T

1 1 2.0 4559.42 XTl-> T
1 11 4565.11 Dy

5 4553.69 Ta 5 4559.46 Ta I 1.4 4565.19 Rh }

2.5 4553.80 Md I 2.5 4559.62 Gd I 4 4565.24 Ce I

y
/I C C O OA4553.84 Nb I lu /I c c n / "7

4559.67 Nd I 5 c 4565.30 Re I

3.0 4553.86 U II 7 4559.68 Re I 4 4565.32 W I

4 4553.97 T T
1 1 5 4559.92 1 1

T
1 4 4565.47 Zr

6500 4554.03 Ba II 10 4559.98 Ru I 10 4565.51 Cr {

18 4554.45 Sm II 8 4560.13 Mo I 6 4565.59 Co I

500 4554.51 Ru I
A /46 4560.28 Ce II 30 4565.84 Ce II

2.0 4554.56 Ce II 3.5 4560.42 Nd I 18 4565.85 Ta I

2.0 4554.97 T T
1 1 16 4560.43 o m T T 22 4565.94 rli

4 4554.99 Gd II 22 4560.71 V I 32 4566.21 Sm II

2.0 4555.08 Ti I 1.6 4560.89 Rh I 4 4566.38 Er II
/
D A a a a in U II /L.D D ^5DU.y5 Lu LuO 2.5 ^1500.00 Th II

18 4555.13 Zr 22 4560.96 Ce II 4 4566.77 Sm I

3 4555.14 XNU
T T
1 JL 4 d 4561.08 T

I 3.0 4566.86 la
5 4555.24 Dy 3.5 4561.18 Nd II 5 4567.07 Dy I

40 4555.36 Cs I 1.2 4561.19 Sm II 3.0 4567.11 Tm II
5

A C C C A 14555.43 Ce 5 4561.36 Th I 1.6
AXL / ~1 O C4567.25 Th I

60 4555.49 Ti 1.8 4561.48 Ta I 5 4567.61 Nd II
13 4555.52 4 4561.86 JNU

T
I 8 4567.68 JViO

4 4555.71 Er I 3.0 4561.86 Tm II 7 4567.69 U II

5 4555.81 Th I 2.0 4562.12 Zr I 7 c 4567.82 Ho II
6 4556.14 Nd II 5 4562.24 Tb II 16 An. / ~i m4567.91 La I

4 4556.17 Cr I 150 4562.36 Ce II 4 4568.09 Ir
1.8 4556.22 ue 22 4562.52 rlO

T
1 2.0 h 4568.55 pr T T

1 1

9 4556.35 Ta 2.0 4562.60 Ru I 11 4569.00 Rh

10 4556.46 Tb I 4 4562.63 Ti I 2.0 4569.02 Mo I

6 d 4556.54 Sm II 18 /I c / o no4563.13 Pr II 3.0 A C / Ck O 14569.31 Er I

4556.63 Sm 20 4563.22 Nd II 2.5 4569.58 Sm
3.0 4556.69 Tm T T

1 1 13 4563.28 T7' «
Hjr

T T11 8 4569.64 u r

5 4556.74 Nd II 7 4563.28 Th II 3 4569.66 Ce

4 4556.84 Nb I 2.0 4563.38 Ce II 10 4569.91 U II
4 4556.87 W I 3.0 4563.43 Ti I

n "7 1-0.7 h 4570.02 Co I

11 h 4557.24 Sc 8 4563.59 W I 2.0 4570.02 Ir
1.6 4557.86 Ti { 3.0 4563.66 Th I 20 4570.02 La
4 4558.04 Zr 10 4563.69 Tb II 5 4570.13 Mo

11 4558.08 Gd II 9 4563.77 Ti II 5 4570.42 V
10 4558.11 Mb 3.0 4563.92 Er I 6 h 4570.57 Pr II

1.6 4558.11 Ti 4 4563.96 U 15 4570.66 W
5 4558.41 Ho II 5 h 4564.00 Yb I 3.0 4570.91 Ti

40 4558.46 La II 4 4564.10 Sm II 2.5 4570.95 Nb
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriim Character in A Spectrum

5 4570 97 Th I 5 h^ 11 4578.14 Pr II 8 4584.26 Gd J

3.0 h 4570.98 Gd II 4 4578.34 W I 2.5 4584.37 Th II
3.0 4570.99 u II 2.5 4578.56 Ca I 160 4584 44 Ru
1 ?-1- . ^ 4571 31 Rh 19 4578.69 Tb II 38 4584.83 Sm II

4571 61 Pr 3 0 4578.72 Sm II Au 4584.84 Tb II

1 0J. \J 4571 68 Cr I 1

1

X X 4578.73 V I 4 4584.85 U II
16 4571.78 V I 5 4578.78 Ce 8 4585.87 Ca
20 4571.98 Ti II 12 4578.89 Nd II 2.5 4586 06 Mo T

2 0 457? 13 Pr I 3 0 4579.04 Os I 2 0 4586.14 Cr I

8 4572 20 Gd I 5 4579.09 Sm II 65 4586.36 V ^

1 ^ 4572 28 Ce II 2 5 4579.19 V I 7 5 4586.57 Mo J

6 4572.42 Ho II 6 4579.28 Ce 6 4586.62 Nd J

12 4572.67 Be I 12 4579.32 Nd II 2.0 4586.79 Mo J

A 4572 79 Ce II 2 5 4579.45 Nb II 7 4586.85 W I

75 4573 08 Nb I 26 4579.59 Gd I 3 5 4586.96 Nd

5 4573 19 Tb II 14 4579.64 Ba I 1 5X ^ 4586.99 Gd J

5 4573.29 Ta I 4 4579.70 W I 4 4587.10 Ru J

6 h 4573.56 Y I 30 4580.06 Cr I 6 4587.93 Dy II
12 4573 69 U II 20 4580.06 La II 2 5 4588.22 Th II
2 0 4573 71 Th I 4580.07 Ru I 4 4588.43 Th

2 0 Hf II 0 7 4580.14 Co I 19X / 4588.75 W J

12 4573.81 Gd I 50 4580.40 V I 3.0 4589.12 Th II
8 4573.85 Ba I 12 4580.68 Re I 4 4589.22 Yb

4573.85 Dy II 3 0 4580.69 Ta I 1 70X / u 4589.37 Dy I

14 h 4573.99 Sc I 2 5 4581.09 Ce I 3 0 4589.43 Sm II

4574.31 Ta I 8 4581.09 Gd II 7 5 4589.66 Th J

2.0 4574.33 Nb I 1.6 4581 20 Th I 8 4589.70 Ho
4 4574.48 Mo I 38 4581.29 Gd I 2.0 4589.95 Ti II

4574.61 Mo I 3 5 4581.32 Y I 1 a 4590.16 Zr
1 8 4574.50 Zr II 5 4581.40 Ca I 2 5 h 4590.38 Mo

4574.84 Nb I 20 4581.58 Sm I X J 4590.55 Zr J

40 4574.88 La II 3.0 4581.58 Th II 8 4590.84 Yb J

1.8 4575.12 Cr I 8 4581.60 Co I 10 4591 10 Ru J

1 6 4575.27 Th II 50 4581.62 Nb I g 4591.12 Ce II
4575.31 Lu LuO 30 4581.73 Sm I X J 4591.22 V

4 4575.37 Nb I 3 0 4581.77 Y I 4591.39 Cr J

1.6 4575.43 Th II 8 4582.29 Nb I 6 4591.56 Tb II
44 4575.52 Zr I 9 4582.29 Zr I 2.5 4591.68 Re
24 4575.91 Gd I 7 5 4582.35 Mo I 4591.78 Dy II
3 5 4576.20 Zr I 12X 4582.36 Yb I 20 4591.82 Sm II

38 4576.21 Yb I g 4582.38 Gd II 2 n 4592.15 Pr
6 h 4576.32 Pr II 30 4582.50 Ce II 4 4592.21 Mo J

4 4576.48 Ce II 2.5 4582.50 Md I 4 4592.38 Tb J

20 4576.50 Mo I 12X 4582.53 Gd II 8 4592.42 W
4 4576.64 U TX 38 4583.07 Gd T

J. 14X ~ 4592 52 Rii

40 4577.17 V I 4583.10 Ce I 4 4592.53 Ni
40 4577.69 Sm II 2 4583.17 Ta I 6 4592.58 W

4577.78 Mo I
/I 4583.78 V I

/I 4592.67 Th
34 4577.80 Dy I 2.5 4584.04 Nd II 6 4592.93 Er
10 c 4578.07 Ho I 7 4584.24 Zr I 6 h 4592.94 Sc
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

20 4593.18 Cs I 3.0 4600.39 Pr 20 4606.51 Sm II
lb 4593.54 Sm II 3.5 4600.44 W I 2.0 4606.52 Th II
1.5 4593.65 Th 40 4600.75 Cr I 80 4606.62 Er I

60 4593.93 ue T T
1 1 4 ^bUi.Uii Lr 120 4606.77 Nb

2.5 4593.93 Pr II 32 4601.05 Gd II 3.0 4606.88 Sm II

750 4594.03 Eu I 4 4601.13 U II 650 4607.33 Sr I

100 4594.11 V I 2.5 4601.29 Tm II 9 4607.34 Au I

5 4594.45 Nd II 2.5 4601.37 Ce II 2.5 4607.38 Nd II
2.5 4594.59 om T T

1 I 4 /I m yi o rp_
^oUi.^ii la 10 c 46Ua.OO Ho

1.6 h 4594.63 Co 5 4601.76 Ru { 3.0 4608.03 Gd II

8 4595.04 Os I 3.0 4602.05 La I 8 4608.09 Hf I

13 4595.16 Mo I 5 4602.06 Er I 2.5 4608.12 Rh I

38 4595.29 Sm II 5 4602.19 Ta I 5 4608.49 Ce I

6 4595.42 1 n 32 ^OMd.Dl LxV 2.5 4bUo.3o tiCl

6 4595.59 Cr 1.4 4602.63 Eu { 2.5 4608.58 Nb {

2.5 4595.87 Pr II 13 hi 4602.86 Li I 5 4608.67 Ho II
11 4596.55 Y I 2.0 4602.86 Nb I 2.5 4608.71 Mo I

7 4596.63 Tm 3.5 4602.90 Th II 2.0 4609.15 Zr I

6 4596.71 KU 22 2.0
3.5 4596.73 Er I 2.5 4602.94 Fe I 13 cw 4609.32 Ho II

16 4596.74 Sm I 4 4603.12 Sm II 4609.52 Ho II
1.6 n 4596. 9U Co I 4 4603.44 Tm II 1.8 4609.37 Ti I

6 4596.95 Pr 10 4603.66 U II 4 4609.38 Th II
20 4596.98 T T

1 1 2.0 ^oU^.Bi Pr 4 HO\iy,Oi be
12 4597.02 Nd II 6 4603.82 Nd I 2.5 4609.65 V I

8 4597.16 Os I 4 h 4604.10 Tb II 2.0 4609.83 Zr I

4 4597.17 Ce 15 4604.18 Sm II 3.0 4609.86 U
2.5 4597.88 Mo I 1.6 4604.21 Ce II 6 4609.87 Nd I

4 h 4597.90 HI 1.8 h /I n /I 0 Q^oU^.^o la 28 A end QQ Tk/i<-v^bUy.oo IVIO

30 4597.91 Gd II 13 4604.42 Zr { 15 4609.92 W }

6 4598.13 Er I 2.0 4604.48 Ir I 4 4609.95 Sc I

2.0 4598.25 Mo I 5 h 4604.72 Sc 2.0 4610.11 Zr I

6 4598.35 Sm II 8 4604.80 Y I 4 4610.47 Ce I

2.5 4598.37 YD T T
II 3.5 h 4604.85 Ta 2.0 4610.69 Nb

6 h 4598.45 Sc 3.0 4604.86 Tm { 5 h 4611.04 Gd \

44 d 4598.80 Hf I 7 4605.00 Ni I 4 4611.15 Mo I

4598.92 Hf I 2.5 4605.04 Os I 5 4611.25 Sm I

38 4598.90 Gd I 4 4605.15 U II 6 4611.28 Er II
2.0 4598.95 Fr 6 46Ub.36 Mn 3.0 /I Z.1 1 yi /I TT4Dii.44 U
1.6 4599.02 Ce 8 c 4605.39 Lu { 6 4611.56 Ce II

20 4599.02 Tm I 2.5 4605.48 Ce II 2.0 4611.74 V I

30 4599.08 Ru I 3.5 4605.66 Ru I 5 4611.87 Th
4 4599.16 Mo 12 4605.73 Re 3.0 4611.96 Tb
5 4599.23 Ti 2.0 4605.77 Hf II 12 4612.07 Pr II

2.5 4599.48 Nb 14 4605.78 La II 3.0 4612.12 Nb

4 4599.75 Ba 5 h 4606.06 Gd 80 4612.28 Dy
15 4599.96 W 8 4606.15 V 2.0 4612.32 Ru
4 • 4600.10 Cr 2.0 4606.23 Ni 2.0 4612.47 Nd II

10 4600.21 Nb 30 4606.40 Ce II 2.0 4612.56 Th II

2.0 4600.37 Ni 3.5 h 4606.45 Pr 3.5 4613.00 Y
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriim Character in A Spectrum

5 4613.02 Ce II 20 4620.86 Hf I 32 4629.10 Ho II

18 4613.32 W I 8 4621.38 Md I 16 4629.34 Ti I

20 4613.37 Cr I i U /I ^ O 1 "2 0 Re I
c
D 462V. 3o Co I

15 4613.37 Ho 3.0 4621.72 Tm 2.0 4629.43 Sm
36 4613.39 T T± X 18 4621.94 3.5 4629.91 T T1 X

5 4613.50 Sm II 7 4621.96 Cr I 4 4630.02 Mo I

4 4613.83 Dy I 3.0 4622.43 U II 34 4630.11 Nb I

3.5
A / 1 1 no4613. 70 Tm I o Cr I ID Sm II

5 4613.99 Ho II 6 4622.70 Hf II 4 h 4630.61 Hf
3.0 4614.47 Tm1 III

T T1 1 2.0 4622.76 Pr 3 4630.82 Pp

48 4614.50 Gd I 3.0 4622.96 Ta I 8 c 4630.82 Re I

2.5cw 4614.66 Re I 0.6 4623.04 Co I 13 4630.90 Er II
4 4614. Dy I

/I / 0 -J n n
46^1^. UV Ti I 3.5 /I Z. "2 1 O Q4631.2V Nd I

2.5 4614.86 W 2.5 4623.46 Md
J

17 4631.62 U
2.0 4615.07 T Q 3.0 4623.69 ww 11 4631.76 Th1 11

T TX X

5 4615.20 Ce I 2.5 Th II 15 4631.83 Os I

20 4615.44 Sm II 2.0 4624.14 Th II 6 4632.07 Tb I

O Dl 4615.6 Gd GdO 5 46^:4.^:1 Nd I 2.0 4632.18 Cr I

32 4615.69 Sm II 2.5 4624.24 Mo
J

12 4632.28 Pr I

4 h 4615.92 1 U T T
J. 1 5 4624.41 V 12 4632.32 Po

22 4615.95 Tm II 13 4624.42 Gd I 3.0 4632.64 Nd II
50 4616.14 Cr I 2.5 4624.78 Er II 6 h 4632.84 Ho I
n o18 4616.17 Nb I 1.6

/I / O /I OA4624.84 Ta I 4 4633.06 Ta I

7 4616.39 Ir 30 4624.90 Ce II 3.5 4633.10 Mo
2.0 4616.49 o in T T

1 1 1.6 4624.97 o m T T
X 1 2.5 4633.60 \^ e T T

X X

2.5 4616.62 Mo I 2.0 4625.04 Th II 3.5 Th I

15 4616.78 Os I 0.8 h 4625.78 Co I 60 4633.98 Zr I
I-

5 4617.26 Dy II O C l«2.5 n 4625.96 Re I 30 A / 1 A 'I /I4634.24 Nd I

80 4617.27 Ti
J

46 4626.19 Cr 8 4634.26 Tm II
2.5 4617.49 1 U 7 d 4626.32 Th T T1 1 2.0 4634.64 Ail

2.0 4617.73 Pr I 6 4626.33 Tm II 3.0 4634.77 Os I

2.5 4617.95 IVio I 19 4626.41 Zr I 6 4634.81 W I

2.Q /I / T o n 1461o.Ul Pr 36 4626.4 / Mo I
A A4 a 4634.8

/

Ti
11 4618.84 Ho 4 4626.48 V 8 4635.18 V
2.5 4619.06 T'tyi1 III

T T
1 1 5 4626.50 INU 12 4635.69 ir L

6 4619.14 Gd I 6 4626.54 Mn I 14 4635.69 Ru I

3.0 4619.36 Tb II 7 4626.56 Tm II 6 4636.26 Sm II
o o 461V. 51 Ta I 4626.74 Tb II 3.5 /I Z. '2 Z. /I "2

4636.43 La II
8 4619.51 Th II 3.0 4626.97 Tm 6 h 4636.59 Tb
2.0 4619.52 T 1

Jl 1 3.0 4627.05 Pr T T
J. 1 40 4636.64

6 4619.55 Cr I 19 4627.08 u II 3 h 4636.74 Ce II
18 4619.77 V I 650 4627.22 Eu I 3.0 4636.99 Tb II
^.UdI

/I / n n o c4617. ob Zr ZrO oo /I /I O "7 AO Mo I 3.5 /I Z. '2 "7 TO463 /.18 Cr I

36 4619.88 La II 2.0 4627.48 Nb 3.5 4637.20 Nd
1.2 4619.91 Rh 2.0 4627.72 Zr \ 4 4637.77 Cr {

2.0 4619.98 Ba 6 4627.98 Nd 2.0bl 4637.78 Zr ZrO
11 4620.03 Dy II 120 4628.16 Ce II 5 4637.88 Ti
22 4620.23 U 11 c 4628.22 Ho 5 4638.10 Nb
1.0 4620.25 Sm II 24 c 4628.75 Pr II 5 c 4638.19 Ho II
3.5 4620.55 W 3.5 4629.07 Zr II 4638.29 Ho II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrimi Character in A Spectrum

5 4638.72 Nd II 3.5 4646.15 W I 3.5 4652.39 Nd I

ID 4639.00 Gd II ion130 4646.17 Cr I 4 4652.71 Ho II
5 4639.14 Nd I 4 4646.34 La I 40 4653.54 Gd

20 4639.37 1 1 12 6 b A / r: A AO T-4654.03 Lu LuO
4 d 4639.52 Cr I 10 4646.40 V } 9 4654.29 Ce II

4639.70 Cr I 18 4646.60 U II 24 4654.32 Ru I

18 4639.56 Pr I 20 4646.68 Sm II 3.0 4654.38 Zr I

18 4639.67 Ti 2.0 4646.81 Cr I 12 4654.73 Nd I

5 4639.71 1 n T T
1 I 4 A U A Q C XTK4b4D.7b ND 3.0 A / C A ~1 A «4654.74 Cr

16 4639.95 Ti 5 4646.99 Pr { 8 4654.99 Gd II

16 4640.04 Gd I 8 4647.23 Tb I 9 4655.09 Tm I

5 4640.05 Th II 3 4647.28 Ce 10 4655.13 Sm II
5 4640.07 V 3 4647.38 Ce II 16 4655.19 Hf
6 4640.13 6 AUAI CI Tr^HD^/.Di Lia

T T
1 1 48 4655. 5U La T T

11
7 4640.21 Pr I 6 4647.53 Sm II 2.0 4656.04 Ti

9 4640.61 Er II 60 4647.61 Ru I 2.5 4656.18 Ir I

5 A / A f\ 1 A4640. /

4

V I 16 4647.64 Gd II 1.6 4656.19 Cr I

5 4640.88 Ce 8 4647.75 Ho II 60 4656.47 Ti
8 4641.00 TV-i1 O T T

1 I 6 'tb^/.oi jyjD 3.0 'tbDb.bo HjT
T T
11

5 4641.06 Ce 2.0 4648.13 Cr 13 4657.44 W
20 4641.10 Nd I 16 4648.16 Sm II 8 4657.64 Zr I

2.5
A / A'\ O 1 Th I 10 n 4648.21 Lu I 100 4658.02 Lu I

5 4641.66 U II 16 d 4648.59 Gd 2.5 4658.09 Pr
3.5 4641.80 w A LA Q ~ir\ r^A 2.5 A no XTKHbbo.io WD
3.0 4641.83 Os I 7 4648.65 La { 17 h 4658.32 Y

19 4641.98 Tb II 8 4648.66 Ni I 6 4658.38 Tb I

6U 4642.24 Sm II 9 h 4648.85 Lu I
O A
3.0 4658.73 Pr I

10 4642.56 W I 2.0 4648.87 Cr 2.0 4658.73 Tb
2.5 4642.70 jyio 2.5 A AO OQ \T 6

3.0 4642.96 Tm II 34 4648.95 Nb { 8 h 4659.03 Lu {

7 4643.12 Tm I 2.5 4649.12 Mo I 4 4659.40 Ce
3.5 4643.15 W I 8 4649.27 Nb I

O A
3.0 4659.49 Zr I

6 4643.17 Ce I 3.0 4649.46 Cr I 65 4659.87 W
2.0 4643.18 Kn 26 A / An Ad o *^4649.49 bm 2.5 4659.94 Ce T T

11
2.0 4643.31 Nb 18 4649.67 Nd 3.0 4660.70 La

10 c 4643.51 Pr II 22 c 4649.77 Ho II 5 h 4660.92 Pr I
r-

5 c 4643.68 Nb I 5 4649.89 Ce I 8 4661.12 Ta I

170 4643.70 Y 10 4650.02 Ti I 2.5 4661.23 W
5 4644.20 ce T T

11 3.0 HOD\J,JJ LicL 15 c A L. W\ 11 XJ^
J J

2.5 4644.58 Tm 8 4650.52 Ce 60 bl 4661.75 Lu LuO

18 4644.83 Zr I 5 4651.05 Mo I 550 4661.88 Eu I

17 A / A r A A4645.09 Ru I 8 4651.12 Cu I 6 4661.93 Mo I

12 4645.19 Ti 48 4651.28 Cr 3.5 4661.97 W
{10 4645.28 La II 5 4651.39 Ho 4 4662.49 Re

24 cw 4645.28 Tb II 18 c 4651.52 Pr II 32 4662.51 La II

20 4645.40 Sm 11 4651.56 Th II 4 4662.76 Dy
9 h 4645.47 Lu 2.5 4651.99 Th II 17 4662.76 Mo

15 4645.77 Nd II 4 4652.08 La 8 4662.80 Tb
16 4646.00 Gd 70 4652.16 Cr 1.8 4663.20 Th
12 4646.06 Pr II 9 4652.33 Re 3.0 4663.24 Ce
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Table 2. All Observed Lines in Order of Wavelength

Intensity W ave

—

Element Intensity vv cx V Element J 1 1 L^J.J.O J-Uy TV CX V Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

3.5 4663.33 Lr *
AH n 4669.98 1 n 12

/ —7 /*> l~\ —J
^619. 07 Er

7 4663.41 CO 1UJO 4670.40 O C
T T
11 3.5 4679.11 Pr

20 4663.56 om 4670.49 V 16 4679.18 Gd
4 4663.75 XTU ii 4670.56 JNa

T T
11 24 4680.04 Gd

20 Abb3.7b La II 6
A / "1 (\ "7 A4670.74 Ce II 13 4680.13 Ce iJ

12 4663.82 US G 4670.75 om 40 4680.14 Zn
f
0 4663.83 -K»Cr 4670.83 om /I i_

4 h 4680.49 £> C
34 4663.83 Nb c

D 4670.82 X 65 4680.52 W
6 4664.12 Hf T T11 1-n 4670.87 (jU 3.5 4680.54 Cr
4 4664.27 Gd II 5 4670.91 Ce 2.5 4680.65 Th I

4 h 4664.45 Nd T T
11 4 4671.10 jNCI 14 4680.74 Nd

12 4664.65 Pr T T
11 QO 4671.41 u T T

11 1.6 4680.87 Cr
9 4664.68 Dy T T

11 3.5 4671.58 TT' «
rir 2.5 4680.99 Ce

8 4664 80 Cr ^:.5 4671.69 JVln 22 4681.55 Sm
5 4665 13 S m II 14 4671.83 La II 24 4681.79 Ru

2.5 4665.28 Ce 10 4671.90 7 c 4681.87 Tb
2.0 4665.33 Nb 2.5 4671.99 Tm T T

II 42 4681.88 Ta
9 4665.43 Er T T

11 24 c 4672.08 Pr T T11 80 4681.92 Ti
5 c 4665'.45 Tb 44 4672.09 Nb 12 4681.92 Tm
3.0 4665.90 Cr 30 bl 4672.31 Lu LuO 4 4682.02 Dy

5 4666.01 Th T T
1 1 25 4673.16 Er 2.5 4682.31 Os

2.5 4666.14 V 2.5 4673.59 Nb 5 4682.32 Re
1.8 4666.22 Cr 3.0 4673.62 Ba 22 4682.32 Y

26 4666.24 Nb 7 4673.62 Dy T T
11 4 4682.38 Co

5 4666.45 Gd II 6 4673.66 Th 5 4682.52 Tb

6 4666.51 Cr 2.0 4673.97 Nd 2.0 4682.66 Nb
2.5 4666.70 Tm T T11 6 4674.49 Ce 8 4682.69 Sm T T

11
2.5 4666.71 Ce T T

1 1 110 4674.60 Sm T T
11 2.5 c 4682.79 Tb T T

11
4 4666.79 Th 16 c 4674.62 Ho 6 4683.07 Gd

11 4666.86 U II 8 4674.65 Ru 6 4683.08 Ho {

6 4667.14 Zr 170 4674.84 Y 40 4683.33 Gd
18 4667.22 Nb 13 4675.03 Rh 22 4683.42 Zr
7 4667.47 Y 2.5 4675.10 Tm 26 4683.45 Nd
2.5 4667.59 Er T T

11 6 4675.12 Ti 4 4683.54 W
70 4667.59 Ti 6 4675.32 Tm 2.5 4683.83 Mo

7 4668.17 Th 40 4675.37 Nb 2.0 4683.83 Yb T TII
4 4668.46 W 5 4675.52 Nd 16 4684.02 Ru
6 hi 4668.48 Ag 46 4675.62 Er T T

II 9 4684.04 Nd
18 4668.91 La T T

1 1 5 4676.06 Th T TII 40 bl 4684.16 Lu LuO
1.6 h 4668.99 Ir 5 4676.63 W 6 4684.25 Zr

2.0 4669.14 Ru 8 4676.90 Tb 2.5 4684.28 Yb
12 4669.14 Ta 70 4676.91 Sm T TII 1.8 4684.45 V
2.0 4669.24 Hf 6 4677.69 W 24 4684.61 Ce T T

II
4 4669.34 Cr 3.0 4677.86 Tm T T

II 4 4684.87 Ta
50 4669.40 Sm II 80 4678.16 Cd 5 c 4684.94 Pr II

4 4669.40 Tb 5 4678.17 Pr II 5 4685.12 Tm
8 4669.50 Ce II 5 4678.25 Gd 24 4685.14 Nb

42 4669.65 Sm II 5 4678.35 Y 2.0 4685.19 Zr II
4669.87 Nb 8 4678.48 Nb 4685.23 Ce II

6 4669.98 Ru 3.0 4679.04 W 3.5 4685.27 Ta
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

2.5 4685.81 Mo I 6 4692.06 Os I 4 4700.44 Re I

6 4685.83 Ho II 20 4692.50 La II 4 4700.49 Mo I

6 4685.84 Ge I 8 4693.11 Tb II 3.0 4700.61 Cr I

2.0 4686.10 jyjo

\

3.5 4693.21 U 0 T
1 3.5 4700.98 u

1.2 4686.19 Th 8 4693.35 Ta I 4 4701.16 Mn I

2.5
' 4686.22 Ni I 3.0 h 4693.39 Tb II 8 4701.17 Ho II

6 h 4686.41 Gd I 13 4693.63 Sm II 6 4701.32 Ta I

2.0 4686.57 Zr I 3.5 4693.68 Ti I 6 4701.45 Ce
6 4686.81 10 4693.73 w T

I 9 4701.69 TT r\nO T T11
1.8 4686.92 Ti I 3.0 4693.93 Md I 6 4702.01 Ce

2.5 4686.92 V I 5 4693.95 Cr I 4 4702.05 U II
38 4687.18 Sm II 11 4694.09 Th II 3.0 4702.19 Er II

200 4687.80 Zr 65 4694.33 Gd I 1.2 4702.32 Th II
16 4687.81 tr r 5 4694.51 IND

T
I 20 4702.41 1 D T T

1 1

2.5 4687.86 Re I 6 4694.88 Ce II 3.0 4702.47 W I

13 4688.12 Gd I 4 d 4694.90 Th II 8 4702.52 u II
5 4688.19 Ho II 4695.04 Th I 3.0 4702.64 La I

10 4688.22 Mo 2.5 c 4694.99 Re I 7 4703.02 Mg I

44 4688.45 Zi r 2.0 4695.04 Zjr T
1 16 4703.13 Ou T

1

1.2 4688.55 Nd I 2.0 4695.15 Cr I 12 4703.28 La II

3.0 4688.63 Er II 26 bl 4695.46 Lu LuO 11 4703.57 Nd II
8 4688.63 Tb II 5 4695.47 Nb I 4 Th I

38 4688.73 Sm 16 4695.49 Gd I 55 4704.40 Sm II

1.8 4688.84 IE 26 4695.77 Jrr 1 6 4705.04 T^ r\Ke T
1

7 4688.89 Ce \ 16 4696.44 Nd I 10 4705.76 Th II

14 4689.07 U II 2.5 4696.51 Mo I 6 4706.06 Md I

8 4689.20 Th II 6 4696.52 Ce I 6 4706.09 Ta I

6 4689.37 Cr 15 4696.81 Y I 10 c 4706.14 Nb I

1.6 4689.50 ce T T
11 2.0 4696.94 1 1

T
1 4 4706.16 V 1

4 4689.57 Sm II 5 4697.06 Cr I 2.0 4706.17 W I

4 4689.77 Dy II 6 4697.17 Er II 3.0 4706.25 Th II
7 4689.77 Y I 40 4697.42 Gd I 40 4706.54 Nd II

24 4690.11 Ru 7 4697.47 Nb I 6 4706.57 V I

2.0 4690.17 Le T T
11 5 4698.29 b C

T T
11 12 4706.96 XTi-l T

1

9 4690.35 Nd 0.9 4698.38 Co I 12 4706.97 Sc I

2.5 4690.50 Ce II 20 d 4698.46 Cr I 4 4707.01 Ce I

1.2 4690.64 Th 4698.62 Cr I 50 4707.26 Mo I

4 4690.71 Ce 3.0 4698.63 W I 5 4707.28 Ce I

2.0 4690.80 i 1 10 4698.71 T T
1 1 5 4707.54 ir r T T

1

1

3.0 4690.86 Mo 16 4698.76 Ti I 9 4707.79 Zr I

3.0 4691.07 Th II 9 4699.01 Hf I 4 4707.94 Ce II

9 4691.11 Tm I 12 4699.34 Sm II 6 4707.94 Pr II

8 4691.16 Gd 8 4699.63 La II 11 4707.94 Tb II

8 4691.18 La II 3.0 4699.72 Hf II 18 bl 4708.00 Lu LuO
16 4691.34 Ti 4 h 4700.11 Zr I 16 4708.04 Cr I

13 4691.62 Ba 4700.18 Zr I 1.2 4708.10 Th II

1.2 4691.64 Th 4 4700.14 Th II 6 4708.16 Pr II

2.0 4691.73 Zr 3.0 4700.26 La I 3.0 4708.19 La I

12 4691.90 Ta 5 4700.41 W I 12 4708.22 Mo I

4 4692.06 Ce II 3.0 4700.43 Ba I 20 4708.29 Nb I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
aind length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

7 bl 4708.60 Be BeO 3.0 4716.70 Lu I 7 4723.44 Th II
2.5 4708.69 Er I 2.5 4716.86 W I 9 4723.78 Th I

3 5 h 4708 84 Hf I 28 4717 07 Sm I 4 472"^ 80 Nb I

3.0 4708.85 Y 5 4717.08 Nd II 8 4724.26 Tm I

2.0 4708.88 I r 15 c 4717.52 Ho 1.4 4724.32 TX

12 4709.34 Sc I 3.0 4717.59 La II 16 4724.35 Nd II
120 4709.48 Ru I 10 4717.62 Zr I 4 4724.42 Cr I

4709 5? Pr I 4 471 7 69 V I 4794 4"^
'-TIL. H. H J? La II

16 4709.71 Nd II 22 4717.72 Sm II 8 4724.54 Er II
13 4709.72 Ml 8 4717.88 Ce IIX X 4 4724.76 ThX 11 TX

19 4709.78 Gd I 17 4717.92 Mo I 3.5 4724.85 Ce I

14 4709.84 Ho II 5 4718.02 Nb I 10 4725.09 Ce II
471 n on Ce ?0 471 8 3"^ Sm II 5 472R 1 4 W I

160 4710.08 Zr 20 4718.43 Cr 1.6 4725.34 Mo I

10 4710.19 Ti 5 4718.61 ThX 11 IIX X 5 4725.85 Y T±

2.5 4710.34 w I 2.5 4718.63 w I 2.5 4725.93 Re I

6 4710.56 V I 3.0 4718.64 Sm I 13 4726.02 Sm II
471 n 64 Sm II 0 ri 471 8 71 Er II X X 472A ns Yb II

2.5 4711.19 W 3.0 4718.88 Mo 6 h 4726.20 Lu I

7 4711.39 Ho 20 4719.02 Nd J 2.5 d 4726.32 ThX 11 IIX X

14 4711.92 Zr I 3.5 h 4719.10 Hf II 4726.47 Th
5 4711.98 Gd II 18 4719.12 Zr I 8 4726.45 Ba I

471 ? 44 Th II 28 471 9 84 Sm II 2 5 4726 55 Nd I

4 4712.49 W 12 4719.94 La II 7 4727.14 Dy II

3.0 4712.80 Gd II 3.0 4719.98 Th 11 4 4727.15 Cr I

6 4712.93 La II 3.5 4720.12 Sm II 4 4727.33 Nb I

2.5 4713.05 Nb I 2.5 4720.40 W I 14 4727.48 Mn I

28 471 3 06 Sm II 6 h 4720 86 Lu LuO 1 4X. 1- 4727 59 Ce I

8 4713.10 Pr 2.5 4720.92 Ru 6 4727.60 Re I

6 4713.43 Zr J 1.6 4721.00 Rh J 0.7 4727.94 Co I

11 4713.50 Nb I 9 4721.23 Dy I 4 4728.16 Tb II
2.0 4713.59 Eu I 3.0 4721.39 Sm II 20 4728.42 La II

X o 471 4 on Ce II 1 0 4721 46 Gd I 80 4728 42 Sm I

5 4714.12 V
\

3.0 4721.51 V 14 4728.47 Gd II

8 4714.15 Pr 2.5 4722.09 ThX 11 14 4728.53 YX IX

10 4714.42 Ni I 100 4722.16 Zn I 5 4728.63 Pr II

2.5 4714.51 Mb I 4722.19 Bi I 8 4728.64 Gd I
Qo 471 4 A? Sm II o u u 4722 Bi 4 r 4728 72 Ho II
9 4714.81 Ce II 4722.83 Bi 20 4728.77 Sc I

13 4715.26 S m111 TI 32 4722.28 S r 5 4728.86 I r IX

2.0 4715.30 Ti I 3.0 4722.30 Ce II 14 4729.04 Er I

2.0 4715.43 Th II 6 4722.62 Ti I 2.5 4729.11 Th I

471 ^ 59 Nd II 22 4722 71 Er I « 4729 1 4 Mo I

3.5 4715.68 U 13 4722.73 U II 50 4729.23 Sc I

2.0 4715.78 Ni } 3.0 4722.86 V 3.0 4729.53 V I

5 4715.83 Nb 4 4722.88 Ta 8 4729.65 W I

2.5 4715.89 V 2.0 4723.06 Mo 2.0 4729.72 Cr I

4 w 4716.07 Tb II 4 4723.10 Cr 3.5 4729.87 Th II

75 4716.10 Sm 6 4723.17 Ti 8 4730.12 Ta I

15 4716.44 La II 3.0 4723.31 Ce II 7 4730.13 Ce II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intens ity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

5 4730.31 Nb I 4 4738.00 Ho II 1.8 4746.63 V I

2.0 4730.38 V I 2.0 4738.04 Os I 13 4746.93 Pr II
16 4730.69 Pr I 6 4738.11 Gd I 14 4747.14 Ce II
10 4730.71 Cr T

I 4 4738.35 Us 2.0 A~7 A~7 L O TI4/4/. 6o Tl
2.0 4731.14 Zr I 2.5 h 4738.35 Ta I 7 4747.80 Tb {

5
'

4731.17 Ti I 2.5 4738.40 Ru I 6 4748.38 Re I

12 4731.33 Ru I 3.0 4738.58 Hf I 3.0 4748.52 V I

3.5 h 4731.37 Hf II 10 4739.11 Mn 28 4748.73 La II
55 4731.44 JVID

T
I 3.5 4739.12 Le T T

11 2.5 4/4y.U3 Nd
8 4731.60 Er II 120 4739.48 Zr 2.5 4749.03 Re J

10 4731.60 U II 9 4739.53 Ce II 4 c 4749.09 Ho II
12 4731.77 Nd I 8 4739.93 Tb I 7 bl 4749.11 Lu LuO
18 4731.85 Dy II 14 4740.16 Ta 3.0 h 4749.15 Gd I

2.0 4731.86 T -K T
1 44 4740.28 T n T T

1 1 2.0 4/4y.lV Th
4 h 4732.30 Sc I 1.8 4740.50 Eu 1.4 4749.50 Ce II

26 4732.33 Zr I 15 4740.53 Th II 2.5 4749.56 Nd II
5 h 4732.37 Y I

r-

5 4740.61 Nb I 4 4749.68 Co I

20 4732.60 Gd II 80 4741.02 Sc I 17 c 4749.70 Nb I

1.0 4732.66 1 n T T11 1.0 4741.31 1 n 6 /I "7 /! Q "7 C XT*^4 / 4y. lb Nd
2.5 4732.80 Os I 7 4741.40 Y 1.6 4749.95 Th {

50 4733.34 Tm I 2.5 4741.50 Pr I 8 4750.39 Mo I

4 4733.43 Ti I 4 4741.64 Ce II 4 4750.41 La I

6 4733.48 Nb I 5 4741.72 Sm II 15 4750.72 Sm
9 4733.52 Ce T T

11 22 4741.92 b r 2.5 4/5U.75 Tm 11
10 4733.52 Ru I 32 4742.04 Ho II 2.0 4750.84 Ce

2.0 4733.75 Pr I 2.0 4742.11 Ti I 3.5 4750.98 V I

8 c 4733.89 Nb I 2.0 4742.26 Th II 4 4751.40 Ho I

3.0 4733.95 Ce I 2.0 4742.63 V I 5 4751.42 Nb I

60 4734.10 b C
T
1 15 4742.79 1 1 2.0 4/51.53 Ce

4 c 4734.18 Pr II 3.0 4742.94 Zr } 12 4751.55 Er II

6 cw 4734.20 Tb II 3.0 4743.02 Ru I 2.5 4751.56 V I

3.0 4734.36 Zr I 34 4743.09 La II 3.5 4751.91 Zr I

4 4734.43 Gd II 3.0 4743.53 U I 6 4752.08 Cr I

1.6 4734.68 Tl T
1 38 4743.65 Gd 2.5 475/:. 16 Os

3.5 4734.70 Ce I 3.5 4743.68 Th II 3.0 4752.21 W {

0.6 4734.83 Co I 120 4743.81 Sc I 2.5 4752.24 Ce II
3.0 4734.90 Nd I 5 4743.84 Nb I 11 4752.41 Th II

10 bl 4735.00 Lu LuO 4 4743.89 Os I 40 cw 4752.51 Tb II
6 4735.08 c 9 4744.16 Pr 2.0 'i/D^i.DO Le
4 4735.33 Nb I 6 4744.62 Nb { 3.0 4752.58 W J

2.0 4735.35 Ce II 8 4744.82 Ce 13 4752.79 Y I

24 4735.75 Gd I 8
A ~J A A O
4744.93 Pr II 5 4753.05 Zr I

1.6 4736.20 Nd II 6 4745.11 Rh 20 4753.16 Sc
5 4736.49 Nb I 6 4745.28 Er 2.0 4753.39 W }

22 4736.69 Pr I 1.6 4745.31 Cr 3.0 4753.93 V

1.6 4736.78 Fe I 2.0 4745.57 W 80 4754.04 Mn
4 4736.97 Er II 48 4745.68 Sm II 0.7 4754.36 Co

28 4737.28 Ce II 4 4745.79 Dy II 6 4755.01 Dy II

12 4737.35 Cr I 10 4745.82 Gd 2 4755.32 Nb
70 4737.65 Sc I 3.5 4745.93 Ta 3.0 d 4755.35 Gd II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectr\mi Character in A Spectrum

4755.50 Gd II 9 4762.73 Pr II 6 4773.44 Mo J

4 4755.37 S m II 16 4762.78 Zr 6 4773.72 Hf J

5 4755.54 Ce II 3.0 4763.10 Os J 3.5 4773.91 W J

1 0 4755.58 Rh 4 4763.57 Ho II 20 4773.94 Ce II
8 4755 73 U II 4 4763.62 Nd II 3 0 4774.00 Ru

4 4755.85 Nd J 2.0 4763.67 Re J 11 4774.15 Sm II

6 d 4755.98 Pr 12 4763.82 Gd J 3.0 4774.22 Mo
4756.13 Pr II 7 4763.87 Nd II 5 4774.27 Th II

28 4756.11 Cr 6 4763.90 Ce II 5 4774.80 Dy
4756.23 Ru 1.4 4763.95 Ni 2.0 4774.89 Hf

2 5 4756.46 Ir J 4 bl 4764.22 Lu LuO 3.0 4775.08 Ce J

20 4756.51 Ta J 4 4764.29 Cr 1.8 c 4775.17 Pr
3.0 4756.52 Ni J 3.0 4764.35 Th J 5 4775.66 Mo J

12 4756.80 U I 1.8 4764.40 Ru I 12 h 4775.80 Dy I

11 c 4757.01 Ho 6 4764.42 Mo 3.0 4776.32 Co

5 4757.48 V J 2.5 4764.47 Tb II 12 4776.34 Mo J

14 4757.55 W J 2.0 4764.72 Ce 10 4776.36 V J

3.0 4757.58 Hf I 6 c 4765.22 Pr II 4776.52 V J

2 5 4757.78 W I 24 4765.86 Mn 2.0 4777.19 Th I

10 4757.84 Ce II 4 4766.33 Ti 6 4777.48 Ho II

42 4757.84 Ru J 40 4766.43 Mn 1 1.6 4777.62 Nb J

7 c 4757.94 Pr II 7 4766.51 Hf J 3.5 4777.72 Nd II
1.2 4757.96 Ir 1.0 4766.60 Th J 20 4777.85 Sm II
4 4758.03 Ta I 1.8 4766.63 Cr I 3.0 4778.10 U
3.5 h 4758.12 Th 4 4766 63 V 6 4778.16 ilr

28 4758.12 Ti J 5 4766.81 Nb 6 4778.26 Ti T

2.0 4758.21 W J 14 4766.89 La 2.0 4778.30 Th J

4 4758.26 Gd J 44 4767.24 Gd J 3.5 4778.36 Tb II
4 4758.44 Tb II 1.8 W I 1 2 4778.40 Nd
3 5 4758.50 Mo 2 5 ^767 86 Cr 3 5 4778 80 Tb II

30 4758.70 Gd J 0 9 4768 08 Co 2 5c 4779.20 Pr II
4 4758.83 Re J 3.0 4768.66 u 22 4779.*35 Sc
2.0 4759.10 Nd J 9 4768.77 Ce II 3.5 4779.42 Ho J

28 4759.28 Ti I 11 4768 98 Ta 10 4779.46 Nd I

16 4759.66 Er II 4769.26 U II 1 0 4779.60 Th

5 4759.90 Tm J 8 4769.30 Ru J 4 4779.63 u II
1.4 4759.92 Ce II 2.5 4769.77 Ti J 4 4780.01 Co
5 4760.02 Dy II 6 4770.20 Nd J 1.4 4780.18 Y J

60 4760.19 Mo 11 4770.20 Sm I 3.0 4780.19 U II
4 4760.19 Tb II 3 0 4770.43 La 2.5 4780.23 Ce II

75 4760.27 Sm J 3 0 4771.11 Co 1 1.6 4780.52 W J

1.8 4760.45 Nd J 2.0 4771.73 Nd 8 4780.94 Ta 1

10 4760.74 Gd J 2.5 4771.85 Nb I 6 d 4780.99 Gd I

34 4760.98 Y 6 4771.94 Dy 4781.13 Gd
\5 4761.11 Th TI 1.6 4772.26 Nd 10 4781.04 Y

14 4761.53 Mn 75 4772.31 Zr 8 c 4781.19 Ho
3.0 4762.37 Tb II 8 4772.70 U II 4 4781.72 Ti

o u Mn HI 1 COO Nd II 7 47R1 RAHI O i . O T Sm II

4 4762.39 Ho II 1.8 4773.15 Ru 10 h 4781.89 Yb
6 4762.66 Er II 6 4773.25 Nb 17 4781.92 Gd
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intens ity WcLve - Element Tti 1" ti c 1 t*"ir Element
and length and and J. J.1. Ir-M-X and and

Char acte r in A Spectrum C}i3.ra,ctGr in A Spectrum ("V^ T* 3 r* ^" *i T" in A Spectrum

12 4782.74 Hf I 4 cw 4789.91 Tb II 6 4800.90 Ce
1.8 4782.76 Th II 2.0 4789.92 Tm II 10 4801.03 Cr I

7 4782.92 Ho I 5 4789.96 Nb II 13 4801.05 Gd II
4 4782.94 MO

{

16 4789.96 b vn

{

8 4801.15 Pr T T
II

60 4783.10 Sm 3.5 4790.06 U 3.0 4801.87 Tb II

10 4783.35 Pr II 3.0 4790.72 Hf II 2.0 4802.45 Nb I

75 4783.42 Mn I 4 4791.15 Gd II 3.0 4802.58 Gd II

3.5 d 4783.47 Gd I 10 4791.30 Dy I 1.6 4803.49 Th II
4783.56 Gd 19 c 4791.42 Re 3.5 4803.54 Gd T T

1

1

6 4783.80 Nd II 4 4791.48 Ho II 0.9 4803.96 Th II

3.5 4783.94 Ce 9 4791.50 Sc I 14 4804.04 La II

1.2 4784.04 Th I 24 4791.58 Sm II 4 4804.31 Y J

4 4784.27 Ru I 10 4792.49 Ti I 6 4804.81 Y I

14 4784.32 Sr 8 4792.51 Cr 5 4804.88 Ru
28 4784.62 Gd \ 3.0 4792.59 Eu I 1.6 h 4804.90 Sm II

2.5 4784.78 Ce I 5 4792.60 Au I 1.4 4804.91 Mb J

18 4784.92 Zr I 5 4792.74 Mo I 2.5 4805.10 Ti II

7 4785.12 Mo 9 4792.86 Co I 10 4805.43 Ti I

14 4785.42 Lu T TII 4 4793.16 Ce 2.5 4805.58 Mo
2 0 4785.70 Nb 3.0 4793.28 Zr I 2.5 4805.82 Gd II

36 4785.86 Sm I 5 4793.41 Mo I 22 4805.87 Zr I

3.0 4785.91 U 1.6 4793.82 Mo I 4 4805.93 Ce I

3.5 4786.06 Nd II 60 4793.99 Os I 1.6 4806.19 Ru I

6 c 4786.29 Ho 3.0 4794.38 Ru 3.5 4806.62 NCI

3.0 4786.46 Mo 2.5 4794.96 Zr { 3.0 4806.68 Zr {

8 4786.51 V I 9 4795.50 Er II 2.0 4807.00 Ni I

3.0 4786.54 Ce I 3.0 4795.57 Ru I 3.0 4807.06 Nb I

4 4786.54 Ni 3.0 4795.67 Ir 1.0 4807.14 Ir I

13 4786.58 Y T TII 4 4795.92 Ho T T
1 1 5 4807.37 W

I10 4786.61 Yb II 4 4796.22 Ti 20 4807.45 Gd

2.0 4786.64 Ta J 8 4796.52 Mo I 2.0 4807.48 Tm I

10 4786.75 Gd I 2.5 4796.69 La II 10 4807.53 V I

18 4786.78 Tb I 10 4796.92 V 2.5 4807.68 Ce I

14 4786.89 "XTY 10 4797.15 Nd II 5 4807.95 Dy
I4 4786.91 Gd II 2.5 4797.55 W 4 h 4808.01 Gd

8 4786.94 II 3.0 4797.98 Ti I 2.5 4808.09 Mo I

4 4787.14 Ce 4 4798.44 Ru I 3.5 4808.13 Th I

1-8 4787.40 Nd I 5 h 4798.87 Ho I 2.5 4808.19 Pr I

2 5 4787.94 w 15 4799.30 "XTY 3.0 4808.50 ce
\1 6 4788 18 Mo 5 4799.42 Nd II 4 4808.53 Ti

6 h 4788.18 Pd I 1.4 4799.77 V I 2.5 4808.68 Tm I

1.4 4788.28 Pr I 10 4799.80 Ti I 14 4809.01 La II

5 4788.43 Ce 140 4799.92 Cd
{

4 4809.37 Nb
\2 0 4788.43 W \ 8 4799.92 W 2.0 4809.47 Ir

14 4788 67 Zr 1.2 4799.94 Pr II 12 4809.47 Zr

3.5 4789.11 Zr 2.5 4800.00 La 4 4810.23 Dy
16 4789.32 Cr 1.0 4800.18 Th II 2.0 4810.49 Rh
3.0 4789.39 Th 2.0 4800.25 La 140 4810.53 Zn

14 4789.41 Nd II 24 4800.50 Hf 6 c 4810.60 Nb
3.0 4789.69 Ce II 3.0 4800.68 Dy 3.0 4810.90 U

198



Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

7 4811.06 Mo I 18 4820.42 Ti I 1.0 4831.60 Th I

2.0 4811.08 Ti I 2.5 4820.61 Ce I 11 4831.64 V I

c u 4R1 1 ^^4 Nd II 1 4X . 1 4820 9(1 Th II 48'^2 07 Pr II
48 4811.88 Sr

J

0.9 4821.29 Th II 36 4832.08 Sr
3.5 4812.25 T i 30 4821.69 nd 5 4832.18 x ct

20 4812.75 Ta I 10 4822.13 Y I 11 4832.28 Nd II
5 4812.79 Dy I 1.4 4822.42 Mo I 6 4832.31 Ho II

481 7 9? Ho II 1 0 482? 54 Ce I 7 48^2 41 Dy I

6 4813.48 Co 2.0 4822.86 Th 9 4832.43 V
2.5 4813.50 TmX ill J 8 4822.98 Pr^ X IIX X 5 4832.80 ThX 11 TTX X

2.0 d 4813.73 Th I 1.8 4823.20 Th II 3.0 4832.92 Mo I

4813.89 Th I 16 4823.31 Y II 6 4833.00 Ru I

1 n 481 3 77 Tb I 80 4823 5? Mn I 1 4X . n 4833 02 V I

2.0 4813.80 Os 2.5 4823.61 Th 3.5 4833.32 Ho
4 4814.34 Pr IT 18 4824.06 La IIX X 4 4833.32 IT

1.4 4814.47 Mo I 1.2 4824.18 Nd II 5 4833.37 Nb I

16 4815.04 Zr I 24 4824.29 Zr I 10 4833.67 Sc I
Q 481 5 05 Lu I g 4004 gg Dy I 5 4833 78 Dy II
2.0 4815.50 Os 8 4825.43 Ta 2.0 4833.96 Mo

22 4815.52 Ru J 2.0 4825.46 TiX. X J 3.5 4834.04 J

60 4815.63 Zr I 30 4825.48 Nd II 3.0 4834.19 Hf I

44 4815.81 Sm II 2.0 4826.66 Os I 8 4834.23 Gd II
481 5 96 Os I 3 0 4826 71 Th I p 4834 A2 Sm II

9 4816.01 Sm II 2.0 4826.88 La II 2.0 4834.74 Er II
2.0 4816.11 WVT 2.0 4826.99 Tm T TX X 2.5 4835.02 w

8 4816.38 Nb I 3.0 4827.25 Pr I 12 4835.26 Gd I

2.0 4816.40 Yb I 10 4827.28 Sc I 4 4835.63 Ce II
2 n 481 A 87 W I 1 n 4827 4^ V I ^.3 40-21; LC^ Nd I

5 4816.83 Gd
J

2.0 d 4827.57 Nd
J

2.5 4835.76 Tm
2.5 h 4817.17 T.a 4827.74 Nd 6 4835.98 Nd T TX X

3.0 4817.17 Nd II 16 4828.04 Zr I 3.5 4836.13 Ti I

2.5 4817.21 Hf II 2.0 4828.47 Mo I 5 4836.62 Nd I

J. . o 481 7 "54TUX / . > T Ru I 4 4828 ^8 Nd II D 4fi3ft A7 Ce I

7 bl 4817.38 Y YD 3.0 4828.67 Er
J

3.5 4836.67 Sm II
5 h 4817.51 Pd 8 4828.91 1.2 4836.86

2.0 4817.70 Mo I 2.0 4828.97 Tm I 2.0 4836.95 Yb II
12 bl 4818.20 Y YO 2.0 h 4829.03 Ni I 4 c 4837.04 Pr II
3 5 481 8 65 Th II ? 5 h 4829 "^O Eu I u

\j 4837 23 Hf I

5 4818.87 Hf 4 4829.30 Nb 2.5 4837.47 Yb
2.0 4818.96 Nd TI 9 4829.38 Cr 2.5 4837.49 J

8 4819.05 Dy I 2.0 4829.51 Er I 6 4837.59 Tb II
32 4819.25 Mo I 13 4829.57 Sm II 2.0 4837.62 Nb I

8 481 9 53 Ta I 4829 Ag Dy II 4 4837 A"! Sm II
4 4819.54 U II 4 4829.94 Gd 2.0 4837.99 Nb
1.2 4819.64 Nd II 4 4830.33 Eu { 1.2 4838.11 Mo {

12 4819.64 Y 32 4830.51 Mo 9 4838.78 Zr
4.0 4820.03 Ce 3.5 4831.12 Th 5 4838.98 Zr
2.5 4820.25 Yb II 8 4831.14 Er II 4 4839.01 Ru

18 4820.34 Er II 1.8 4831.18 Ni 5 4839.15 Y
12 4820.34 Nd II 6 4831.20 Tm II 17 4839.44 Sc
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Table 2. All Observed Lines in Order of "Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

6 4839.52 La I 28 4848.32 Sm I 2.0 4857.37 Pr I

3.5 4839.54 Pr II 2.5 A O A O "7 /4848.36 Th I 13 /I n 1—7 /I o4857.43 Er I

1.4 4839.59 Mo I 8 c 4848.37 Nb I 14 bid 4857.79 Sc ScO
5 c 4839.62 J-iU

T T
1 I 6 4848.47 1 1 4858.09 o C o CU

1.6 4839.77 Ru I 3.5 c 4848.55 Pr II 7 48^8.08 u II

65 4839.87 Y I 1.4 4848.81 V I 0.9 4858.09 Th II
4 4840.01 La II 8 A O A O O "7

4848.83 Er II
o c
3.5 4858.22 Mo I

8 4840.27 Co I 3.0 4849.04 Th II 3.0 4858.33 Th
2.5 4840.39 1 D T

1 9 4849.06 KMJNu T T
1 I 3.0 4858.41 Hi T

1

2.5 h 4840.47 Eu I 4 h 4849.64 Eu 5 4858.47 Er II

4 4840.47 Sc I 5 4849.91 Ce I 1.4 4858.59 Pr
3.5

/I o /I n AO4840.48 Th II 1.8 /I o c n in4850.19 Ce o c
3.5 4858.72 Ce II

2.5 4840.74 Pr 6 4850.44 Th II 3.0 4858.87 Tb II
1.0 4840.77 T v»1 r T

1 4 4850.58 T n T T
11 24 4859.02 JMa

T T
11

4 4840.84 Th I 1.6 4850.61 H£ 2.5 4859.04 Pr II

42 4840.87 Ti I 6 4850.82 La I 7 4859.22 Gd I

1.6 A O Al AC4841.45 Zr I 1.0 A OC 1 1 /4851.16 Yb II 10 4859.24 Hf I

100 4841.70 Sm I 18 4851.36 Zr I 6 4859.48 Ce I

8 4841.78 24 4851.48 V 9 4859.55 om T T
11

6 4842.04 Er I 5 4851.63 Rh 2.5 4859.58 Nd I

4 4842.15 Nb I 3.0 4851.64 Er II 6 4859.68 U II
n ol.o 4842.43 Rh I 2.0 a

yi O CT "7 C4851.75 Tm I 2.0 4859.75 Fe I

4 4842.48 U I 4851.90 Tm II 28 4859.84 Y I

3.0 c 4842.69 1 D T T
1 1 3.0 4852.17 1 a 2.0 4860.05 MO 1

4 4843.03 Ce I 4 4852.62 Ce I 5 4860.39 Ho I

0.9 4843.46 Co I 8 4852.68 Sc I 28 4860.91 La II
A O A "7 O O4843.83 W I

1 A34 4852.69 Y I 8 4861.02 U II
2.0 4843.87 Os I 1.2 4852.86 Th 1.4 4861.20 Cr I

4 4843.99 T
I 4 4853.12 XT' « T T

1 I 1.0 4861.22 in T
1

3.5 4844.17 Th II 7 4853.33 Nd 3.5 4861.60 Er II

32 4844.21 Sm II 3.5 4853.61 Ce I 2.5 4861.73 Ce I

2.5 A o A A on4844.29 Ce 3.0 4853.68 Pr I 2.0
/I n / n "7 ~7

4861.77 Nd I

2.0 4844.32 Mn I 4 4854.09 W I 7 4861.78 Gd I

10 4844.56 T?iirtU T
I 10 4854.25 vI 6 4861.84 L-r

T
1

1.4 4844.57 Th II 12 4854.36 Sm II 7 4861.87 Ru I

3.0 4844.89 Tb II 3.0 4854.42 Er II 10 4862.59 Gd I

1.6 A O A H T "7

4845.17 Mo I 2.0 A OC A C

/

4854.56 Ru I 2.5 A O / '~i / I4862.61 V I

4 4845.17 Nb I 3.0 4854.81 Tb 2.5 4863.08 W I

1.6 4845.38 T1 r T
I 75 4854.87 I

T T
1 1 22 4863.17 In T T

1 1

8 4845.52 Ce I 2.0 4854.95 La 8 d 4863.20 Ce CeO

46 4845.68 Y I 5 4855.04 Sr I 4863.26 Ce I

1.0 A a A n n~j4845.97 Pr 3.0
A OC r: on4855.31 Nd I 6 4863.27 Hf I

1.6 4846.35 Zr I 4 4855.41 Ni 3.0 4864.18 Ti I

6 4846.45 Ta I 3.5 4855.54 Ho II 36 4864.74 V I

5 4846.57 Ce II 26 4856.01 Ti 4 4864.78 Nd

6 4847.66 U II 4 4856.17 Gd 16 4865.02 Gd II
8 4847.68 Sc I 4 4856.24 Dy II 5 4865.24 Pr II

12 4847.75 Ce I 2.0 4856.54 Tb II 1.6 4865.36 Lu II
14 4847.76 Sm II 4 4856.70 Y 3.5 4865.48 Th I

10 4848.10 Gd I 6 4856.72 Gd 10 4865.60 Os I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectr\im Character in A Spectrum

14 4866.06 Zr J 2.0 4876.12 Nd II 3.5 4885.15 U I

3.0 4866.27 Ni J 2.5 4876.12 Tb II 3.0 4885.78 Cr I

16 4866.74 Nd I 3.0 4876.26 X\ « T TPr II 1.6
/I O O C Ci f4885.96 Cr I

7 4867.62 Eu I 20 4876.32 Sr I 2.5 4886.05 Pr II

4 4867.84 Nd II 4 4877.00 Th II 1.8 4886.13 Ce

17 4867.88 Co I 6 4877.58 Hf I 4 4886.28 Y I

28 4868.00 Md I 8 c 4877.82 Pr II 3.0 4886.30 Er II

4 4868.05 Dy II 5 h /I n ~7 O TO4878.13 Ca I 2.5
/ion/ o o4886.33 TT T TU II

18 4868.26 Ti 1.2 4878.22 Fe I 2.0 4886.47 Mb I

0.9 4868.27 Th T T
II 2.5 4878.28 W I 3.5 4886.65 Y I

3.0 4868.64 Ce I 3.0 4878.33 Er II 38 4886.91 W I

6 4868.70 Sr I 1.8 4878.37 Mo I 11 4887.01 Cr I

3.0 4868.86 U I 2.0 /I O ~7 O "7 "5

4878.73 Th I 2.0
yi O O "7 / n4887.61 T « TLa I

0.9 4868.87 Th I 5 4878.86 La I 10 4888.08 Dy I

6 4868.99 Nd 1.0 c 4879.12 Pr II 1.6 4888.39 W I

46 4869.15 Ru I 1.2 4879.14 Ta I 1.6 4888.53 Cr I

4 4869.20 M) I 2.0 4879.20 Tm I 3.0 4888.86 Er I

4 4869.27 Nd I 1.^ 4879.53 Pt I 12 4889.10 XT-J T TNd II
2.0 4869.33 Pr 4 4879.65 Y I 220 cw 4889.14 Re I

8 4869.98 Sm T T
11 4 4879.79 Nd I 2.5 4889.19 Gd I

8 4870.04 Gd I 2.5 4879.90 Er II 1.6 4889.22 Mo I

22 4870.14 Ti I 9 4880.16 Dy I 4 4889.32 Dy II

2.5
yi o"7 n n /4870.56 La I 4 4ooU.56 V I

A4
yi n o n c n4889.59 Ce I

12 4870.80 Cr I 2.5 4880.91 Ti I 3.0 c 4889.67 Ho II

1.6 4871.26 V 8 4881.08 Gd I 8 4890.11 Dy II

6 4871.32 Fe I 8 4881.15 Tb II 5 4890.26 Pr II
3.0 4871.44 Nd I 9 4881.24 Zr I 1.6 4890.29 W I

11 4871.50 Gd J 6 4881.36 Gd I 19
/I n n n ~7 n4890.70 "KTJ T TNd II

1.8 4871.70 Ta 2.5 4881.54 Ce I 7 4890.75 Nb I

14 4872.10 Er T T
II 55 4881.56 V I 3.5 4890.77 Fe I

3.5 4872.15 Fe I 2.5 4881.92 Gd II 1.6 4890.89 W I

1.4 4872.28 Tm II 1.0 4881.94 Ta I 20 4891.07 Nd I

3.0
/I o ~7 o /in4872.49 Er II 2.5

/I o o 'T n r"4882.25 Pr I 8
/I n n T i~ n4891.50 Fe I

30 4872.49 Sr 4 4882.35 Ti I 2.0 4891.59 Tm I

3.0 4872.91 Th 16 4882.46 Ce II 2.0 4891.60 V I

1.6 4872.94 H£ I 1.6 4882.72 Co I 2.5 4891.90 Ce II
0.8 4873.19 Sm II 2.5 4882.88 Nd II 1.2 4891.94 Sm II
3.0 /I O *7 O '2/14873.34 Gd II oO

/I o n o n n4883.19 ^ J TGd I 10 /I om no4891.98 Sr I

1.6 4873.44 Ni 9 4883.60 Zr I 6 bl 4892.1 Gd GdO
6 4874.01 ce T T

11 160 4883.69 Y II 3.5 4892.35 Ho I

3.0 4874.35 Ce I 22 4883.77 Sm I 3.0 4892.44 W I

3.0 4874.37 Nd I 3.5 4883.78 U 4 4892.50 Nb I

1.0 48 /4. 3 / Th I 30 4883. ol XTJ TNd I 2.0
yi o n n o /4892. 86 Ce I

4 4875.43 Pd
\

7 4883.95 Ta I 4 4893.12 Zr I

46 4875.48 V 75 4883.97 Sm I 4 4893.23 Nd I

8 4875.58 Tb II 2.5 h 4884.05 Eu I 8 4893.35 Sm II
5 d 4875.73 Nd 1.2 4884.46 Pr I 8 4893.44 Y I

4875.84 Nd II 4 4884.53 Dy I 5 4893.69 Dy I

4 4875.92 Dy 4 4885.01 Nd I 8 4893.97 Ce II
6 4876.06 Sr 36 4885.08 Ti I 1.6 4894.21 V I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intens ity Wave- Element Intens ity Element
and length and and length and and and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

8 4894.30 Gd II 7 d 4904.29 V I 5 4915.24 Ti I

3.5 4894.30 Sm II 4904.34 V I 1.4 4915.26 Hf I

3.0 4894.33 Tb 3.5 4904.41 Ni 5 4915.32 Ce I

2.5 h 4894.63 I D 3.0 4904.42 T T
I 1 2.0 4915.42 pr

6 4894.68 Eu I 5 4904.53 Nb 4 4915.67 Ce I

3.5 4894.95 Th I 5 4904.59 Ta I 3.0 4915.83 Gd I

6 4895.32 Ru I 2.5 d 4904.88 Ce I 10 4915.90 Tb I

2.0 4895.58 Nb I 40 4904.88 Lu I 3.0 4916.18 W I

12 4895.60 KU 18 4904.97 om
{

7 4916.42 Dy
4 4896.14 Pr I 3.0 4905.02 Ru 4 4916.60 Gd I

4 4896.44 Ho II 1.6 4905.08 Zr I 3.0 4917.06 Er I

24 4896.93 Nd I 2.0 4905,13 La I 2.0 4918.36 Ni I

3.0 4896.96 Er II 7 4906.11 Y I 44 4918.99 Sm I

3.0 4897.08 Ce 8 4906.67 O C
{

5 4919.00 Fe
1.6 4897.26 Mo 10 4906.98 Pr 19 4919.82 Th II

9 4898.16 Er II 6 4906.99 Ho II 12 4919.87 Ti I

3.0 4898.21 Ce I 10 4907.18 Eu I 2.5 4919.89 Ce I

2.5 4898.45 Th II 2.5 4907.26 Nd I 9 4920.11 Ta
1.0 4898.80 1 n T T

1 1 2.0 4907.43 JVIO 8 4920.38 om T T
1 1

4 4899.22 Os 3.0 4907.73 Ta I 12 4920.50 Fe

2.0 4899.23 Th I 2.5 4907.78 Nd I 2.0 4920.53 Th I

3.0 4899.25 Dy I 9 4907.89 Ru I 28 4920.68 Nd II

6 4899.25 Ru 1.8 4908.12 Ce I 4 4920.78 Ce
8 4899.29 TTU T T

1 I 3.0 4909.00 Y 80 4920.98 Lia
T T
11

1.2 4899.52 Co 1.6 4909.19 Mo { 20 4921.07 Ru

7 4899.90 Ce I 1.8 4909.74 Tm I 3.0 4921.14 Nd I

36 4899.91 Ti I 9 4909.76 Sc I 8 4921.27 Ta I

65 4899.92 La II 5 4910.05 Nd I 5 4921.62 Th II
40 4899.97 Tin T T

1 1 7 4910.12 (jCl 17 4921.77 1 1

24 4900.10 Er II 4 4910.35 U \ 80 4921.79 La II

95 4900.12 Y II 65 4910.40 Sm I 10 4921.87 Y I

4 4900.62 V I 2.5 4910.74 W I 2.0 4921.92 Ce I

4 4900.73 Sm II 6 4910.95 Nb I 6 4922.21 Dy II

5 4900.79 JND 1.4 4911.39 1 n 22 4922.27 ur
{4 4900.86 Eu 12 4911.40 Eu I 3.0 4922.45 Nd

2.5 4901.48 Pr II 1.6 4912.38 Yb I 5 4922.73 Ho I

10 4901.53 Nd I 3.0 4912.52 Th II 10 4922.84 Sc I

2.5 4901.68 Ce I 6 4912.60 Os 1.4 4922.94 Th II

18 4901.84 JNa 5 4912.63 Pr T T
I 1 8 4923.15 Dy T T

1 1

5 4901.87 La { 6 4913.16 U II 1.6 4923.47 Ta

2.5 4901.90 Sm II 36 4913.25 Sm II 6 4923.58 Gd II

9 4902.03 Nd II 16 4913.41 Nd I 6 4923.83 Sm II

3.0 4902.32 W 30 4913.62 Ti 4 4923.83 Tm
1.8 4902.90 Ba 12 4914.03 Pr } 22 4923.90 Re
1.6 4902.97 W 1.2 4914.12 Th II 11 4924.04 Sm

36 4903.05 Ru 1.4 4914.30 Sm II 3.5 4924.09 Tb
3.0 4903.24 Cr 14 4914.37 Nd II 4 4924.26 Ce
1.0 4903.32 Fe 4 4914.94 Ce II 2.0 4924.42 Th II

6 4903.63 Er II 2.5 4914.96 Ta 40 4924.53 Nd
5 4903.81 Mo 5 4915.02 Re 18 4924.59 Pr
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
ajid length and and length and and length and

Character in A Spectrum Character m A Spectrum Character in A Spectrum

4924.64 U II 2 0 4935.62 La II 3.0 c 4946.80 Ho I

1.4 4924.78 Mo I 5 4 93 5*. 74 Sc 7 4947.02 Nd II

2.0 4924.89 Ce 2.5 4935.81 Os J 3.0 4947.33 Ba I

9 n 4924.96 Ta I 1 2 4935 83 Ni I 5 4947.58 Th I

nJ. u 4925.04 Er I 12 4936 00 Pr 5 4948.18 Ho II

4925.32 Pr I 8 4936 01 Gd J 2.0 4948.19 Ti I

5 4925.41 Ti I 6 4936.03 Sm II 4 4948.56 Gd I

5 4925!43 Er II 9 4936.33 Cr 24 4948.63 Sm II

4925.63 Pr II 8 4936 33 Gd I 3.0 4948.67 Ce I

(J 4925.65 V I 12 4936 42 Ta 4 4948.76 Zr I

9 4926.00 Ta I 3 0 4936 77 Th J 3.5 4948.94 Hf I

3.0 4926.16 Ti I 1.4 4937.23 Yb II 4 4949.03 Nd
2.5 4926.19 Mo I 4 4937.63 Ta 4 4949.55 Ce
2 5 4926.43 Mo I 3 0 4937 74 Ti I 28 4949.77 La I

4926.83 Tb I 5 4938.09 Ir 6 4950 11 Gd I

2 0 4926.97 Er II 16 4938.10 Sm II 2 5 4950 17 u II

2.5 4927.36 Er II 9 4938.'29 Ti 4 4950.29 Nd I

1.4 4927!78 Th I 14 4938.43 Ru T
7 4950.62 Mo I

2 0 4928.09 Ce II 20 4938.61 Gd I 4 4950 64 Th II
4928.34 Ti I 3 5 4938 90 Pr 3.0 4950 66 Y I

3 5 4928.44 U I 32 4939 01 Ho T
3 0 4950 67 Nd I

8 4928 86 Er I 6 4939.13 Ce T 34 4951.36 Pr IX

5 4928.93 Tb I 3.0 4939.60 Ce 3 0 4951.58 Gd IX

2 5 4928.98 Nb I 3 5 4939 64 Th I 20 4951 74 Er II
3 0 4929.56 Sm II 28 4939 74 Pr 2.0 4951 92 Ce

4929.84 Gd I 14J. » 4940 30 Pr T
5 4952 07 La IIX X

1.4 4929.98 Th II 2.0 4940.34 Ce 16 4952.37 S m ITX X

2.5 d 4930.54 Ce I 2.0 4940.72 Tb IIX X 4952.46 Nd IX

4930.72 Ce I 8 4941 33 Sc 10 4952 47 Gd I
A 4930.69 Gd I 1 4 4941 52 Nb 6 4953 03 Sm II

3 0 4930.72 Nd II 3 0 4941 58 Ti T
3 0 4953 09 W I

2.5 4930.87 Zr I 5 4941.66 Mo J 1 4 4953.13 Nb I

2.5 4930.93 Y I 16 4942.34 Lu T
6 4953.15 Gd I

4 4931.56 W I A 4942 50 Cr I 3.5 4953 52 Eu I

7 4931.79 Tb I 2 5 4942 94 Os 5 4953 60 Er II

2 5 4932.03 V I 3 0 4942.95 Nd II 2.0 4954 04 Ce I

2.5 4932.17 Pr I 1.4 4943!07 Th 19 4954.06 Sc I

2.0 4933.06 U I 12 4943.45 Ce II 8 4954.57 Th II
5 4933.10 Mo I 2 5 4943 74 Pr II 3.0 4954 67 Er II

4933.64 Zr I 3 0 4943 84 Ce II 32 4954 78 Nd I

2 5 4933.66 U II 5 4943.90 Nd II 9 4954 81 Cr I

1.4 4933.85 Th I 14 4944!36 Er 7 4955.26 Ru I

24 4934.07 Er I 10 4944.62 Ce II 3.5 4955.78 u I

2000 4934.09 Ba II 22 4944.83 Nd 4 d 4955 95 Sm II
26 4934.12 Gd I 1 4J- •

~ 4945*47 Th 4956 13 Sm II

10 4934.25 Sc I 2 0 4945.85 La 2.0 4955 97 Ce I

1.6 4934.45 Hf II 13 4946*.32 Sm 2.5 4956.06 Pr I

11 4934.83 La II 8 4946.47 La II 7 c 4956.65 Pr II
6 c 4934.89 Ho I 1.4 4946.67 Th 5 4956.76 Re I

42 4935.51 Yb I 8 4946.72 Re I 3.5 4956.80 Gd I
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Table 2. All Observed Lines in Order of Wavelength

j_nuc lib i uy VV ct V c ~ Element uiLcn fa It

y

WcLVG — Element lute ns ity TAT" '^ ,W ave- Element
and and 3.rici iengtn and

in Aill xi- Spectrum in A111 Jt. Spectrum in A Spectrum

10 4957.18 Tm I 28 c 4967.21 Ho II 3.0 4975.12 Tm II
6 4957.29 Gd I 3.5 4967.33 U I 2.5 4975.14 Nb J

4 4957.31 Fe 6 c 4967.78 Nb I 8 4975.25 H£ I

60 4957.36 II 2.5 4967.89 Pr
{

11 4975.35 Ti
3.5 4957.37 w 13 4967.94 Sr 10 4975.50 Nd {

9 4957.54 Mo J 3.0 4968.40 Ce 10 4975.75 Pr J

13 4957.61 Fe I 2.0 4968.53 Ta I 3.0 4975.76 Eu J

6 4958.10 Nd II 2.0 4968.58 Gd II 3.0 4975.96 Th
1.4 4958.11 Ta 6 4968.58 Ti 24 4975.98 S m
2 0 4958.25 Ti J 2.0 4968.76 Th J 7 4976.20 Ru J

12 4958.79 Gd I, II 12 4968.90 Ru I 2.0 4976.20 Ta J

32 4959.13 Nd II 9 4969.16 Gd I 7 4976.40 Pr J

7 c 4959.42 Ho II 3.5 4969.69 Ta I 14 4976.41 Er I

3.0 4959.60
{

4 4969.75 Nd
\

1.6 4976.60 Th
3.5 4959.86 Ru 6 4969.87 Er 5 4977.23 Ce II

2.0 4959.93 Tb II 3.5 4970.06 Th I 6 4977.74 Ti J

3.5 4960.21 Eu I 26 4970.39 La II 5 4977.75 Rh I

5 4960.26 Pr I 2.5 4970.48 Ir I 2.5 4977.95 La I

1.6 4960.46 1 n 3.0 4970.67 Le 11 4978.20 Tl
3.0 4960.90 Ce 3.0 4970.87 Tm II 3.5 4978.90 Tm {

4 4961.03 Ho II 2.5 4970.92 Pr I 13 4979.12 Mo I

16 4961.39 Nd II 4 4970.93 Nd II 3.5 4979.18 Rh I

3.5 4961.47 Gd 3.0 4970.99 Tb II 3.5 4979.32 Os I

2.0 4961.49 Ce T T
11 2.0 4971.26 Tm 5 4979.85 W

24 4961.94 Sm II 3.0 4971.42 Tb I 24 4979.97 Ho \

80 4962.26 Sr I 14 4971.48 Ce II 3.5 4980.16 Ni I

2.0 4962.28 Tb II 2.5 4971.93 Nb I 3.0 4980.16 Tb II

2.5 4962.30 Zr I 3.0 4971.94 Ce I 12 4980.35 Ru I

1.6 4962.37 Hi 8 h 4971.99 L

1

17 4980.37 Sc
I3.5 4962.55 Eu \ 1.4 4972.06 Ta I 3.0 4980.56 Tb

2.0 4963.20 Th II 3.5 4972.10 U II 3.0 4980.68 Tm II

9 4963.33 Nd I 8 4972.16 Sm II 3.0 4980.88 Nd I

5 4963.71 Rh I 3.0 4972.18 Th II 1.6 4980.96 Th
3 0 4963.72 Zr 5 4972.24 Ce 8 4981.28 Nd T T

11

4 4964.12 Th II 1.4 4972.57 W I 6 4981.73 Sm II

1.6 4964.19 Mo J 5 4972.61 Gd I 550 4981.73 Ti I

2.5 4964.41 Mo I 4 4972.82 Nd 8 4982.13 Y II

6 4964.56 Sm II 3.0 4973.04 Tb I 20 4982.60 W I

5 4964.75 Ti 7 4973.05 Ti 4 4982.89 XT^Nd
3.0 4964.93 Cr J 5 4973.14 Nb I 4 4983.38 Sm II

2.5 4965.05 Gd II 1.4 4973.36 Mo I 4 4983.45 Ru I

2.0 4965.18 Ce I 2.5 4973.40 Nd I 9 4983.45 Sc I

4 c 4965.37 Nb 3.0 4973.40 Th II 3.0 4983.54 W
3.0 4965.88 Mn { 3.5 4973.58 Dy 3.5 4984.13 Ni
1.6 4966.12 V 14 4973.66 Sc 6 d 4984.51 Ce

3.0 4966.39 Ce 5 4973.74 Sm II 2.0 4984.72 W
4 4966.63 Er II 3.0 4974.10 Ce 1.8 4985.30 Gd II

6 cw 4966.73 Ho II 2.5 4974.12 Ru 2.0 4985.38 Th
8 4966.91 Yb 8 4974.30 Y 5 4985.53 Dy
7 4966.99 Er 7 4974.92 Pr 1.6 4985.56 Mjo
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Table 2. All Observed Lines in Order of Wavelength

Intens ity W ave— Element Ultcrnb ILy VV cL vt; — Element ihlc; lib 11-

y

Wave- Element
ajid length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

8 4985.98 Re 5 4998.13 Ce T
I 11 5009.65 Ti

10 4986.42 Ce II 5 4998.37 Gd T T
II

T n
12

f~ ft ft n ~7 ft

5009.78 Tm II

28 4986.83 La T T
II 10 4998.55 "KTJNd T T

II 3.0 5010.59 Dy
3.5 4986.90 U II 7 4999.07 Gd I 1.2 5010.81 Mo
6 4986.94 W 55 4999.47 La II 6 5010.82 Gd II

9 4987.15 Th T T
II 380 4999.51 Tl T

I 12 5011.23 Ru
10 4987.17 VTJNd II 1.0 4999.68 Hi T T

II 2.0 5011.42 T Tu
4 4987.26 Ru 2.0 4999.74 T «

I r
T
I 2.5 5011.46 Zr

7 4987.54 Ce 7 4999.91 Mo I 6 5011.67 XTJNd T T
II

1.8 4987.82 Zr 1.6 4999.95 Th II 5 5011.74 Gd

4 4988.69 Ce 1.2 h 5000.34 XT iNl T
I 11 5011.77 Ce T T

II
4 c 4988.96 Ho 10 5000.38 Er T TII 1.2 5012.07 Fe
9 4988.97 Nb 8 5000.44 XTJNd T T

II 4 c 5012.42 TT «Ho
2.0 4989.09 W 4 5000.95 Nb T

I 1.4 5012.46 Ni
14 4989.15 Ti J 22 5001.01 Ti I 4 5012.51 Ce J

8 4989.27 Pr T T
II 2.5 5001.03 Tm I 6 5012.52 Ta

1.6 4989.31 Th 70 5001.14 Lu I 12 5013.17 Eu
4 4989.32 Tm T TII 6 5001.22 Sm T T

II 2.0 5013.27 Nb
5 4989.44 Sm T T

II 2.0 5001.57 Tm I 6 5013.28 Ho II
4 4989.46 Nd 4 5001.79 La I 22 5013.30 Ti

28 4989.94 XTJNd T TII 1.2 5001.87 Fe T
I 5 5013.32 Cr

4 4990.32 Er 4 5002.10 Th T
I 6 5013.76 Ce

6 4991.02 Ce T TII 2.5 5002.13 La T T
II 300 d 5014.19 Ti

440 4991.07 Ti 3.0 5002.25 Nb I 5014.24 Ti
11 4991.28 La II 5

r" n n o o o
5002.33 V I 2.0 5014.28 Ce

16 4991.92 S c 8 5002.45 Pr T T
II 7 5014.55 Nd

10 4992.02 Sm T T
II 2.0 5002.74 I r I 2.5 5014.56 Tm II

5 4992.36 Er T T
II 5 5002.80 Ce 11 5014.60 Mo I

5 4992.40 Ce 1.4 5002.80 w I 6 5014.62 V
9 4992.74 Ru 6 5003.86 J I 7 5014.95 Ru

2.0 4993.78 Tm T T
II 7 5004.26 Dy T T

II 2.5 5014.98 I r
9 4993.85 Tb T T

II 4 5004.58 Pr T T
II 70 5015.04 Gd

5 4993.88 La 2.5 5004.78 Ce 20 5015.32 W
1.4 4994.10 W 2.0 5004.84 Tb I 2.0 5015.40 Nd

70 4994.13 Lu II 1.6 5004.91 Mn I 2.5 5015.54 Pr II

3.0 4994.30 Nb 9 5005.44
~\ •*

Pb I 4 5015.90 miTh T T
II

14 4994.61 Ce 1.0 5005.72 Fe I 55 5016.17 Ti
1.4 4994.72 Tm T TII 3.0 5006.10 Tb T T

II 4 5016.51 Ce
8 4994.76 Zr 2.5 5006.13 Fe I 6 5016.61 Sm II

10 4995.05 Ho 30 5006.16 W I 1.6 5016.78 Mb

3.0 4995.08 Tl 2.5 5006.43 Ce 22 5017.26 Th II
1.4 4995.32 Mo 7 5006.97 Y T

I 4 5017.59 Ni
1.4 4995.32 W 340 5007.21 Tl T

I 11 5017.75 XTl_Nb
5 4995.84 Tb T T

II 28 5007.25 Er I 2.0 5017.88 Tm T T
II

7 4996.33 Zr 1.6
f~ n rt n T n
5008.19 Th II 3.0 5017.99 Dy II

2.5 4996.82 La II 10
r" n n n n n
5008.22 U II 6 5018.20 Hf

13 4997.10 Ti 10 5008.97 Er II 9 5018.39 Sc
2.0 4997.82 Th 22 5009.09 Ce I 11 5018.58 Pr
3.5 4997.88 Nb 1.4 5009.17 Ir I 3.5 5019.34 Th II
6 4997.95 Tb 1.4 5009.52 Yb II 3.0 5019.36 Gd II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Characte r in A Spectr\im Character in A Spectrum

2.5 h 5019.51 La I 4 5030.78 Mo I 6 h 5041.62 Ca I
c;m Q c; 1_)Ui v.Dl Nb I 60 Sc II 1.0 c n /n ~iu Fe I

18 5019.76 Pr 4 5031.18 Sm II 24 5042.05 Er II
1.2 5019.85 Mo J 6 5031.29 Gd TT t; w 5042.06 Th T TX X

80 5020.03 Ti I 3.5 5031.56 Gd II 5 d 5042.09 Ce

8 "5020.14 Sc 4 5031.74 Ce I 14 5042.37 Ho I

DUCU,J 1 Gd I, II 5 DUJl.OJ Os I 20 t;nA9 A9 Dy I

1.4 5020.55 Th II 4 5031.97 Ce II 2.5 5043.21 Ce
7 5021.44 3.0 5031.98 Pr 7 5043.32 X tX

9 5021.51 Sc I 6 5032.74 Sc 1.6 5043.51 Tm I

1.0 5021.75 Hf I 6 5032.95 Ho 8 5043.59 Ti I
Q7 Dy I 6 Dy I 10 Pr I

5 5022.16 Tb
{

5 5033.12 Tb 14 5043.86 Er
2.0 5022.67 Nd 9 5033.38 Pr 19 5044,01 Cp T TX X

13 5022.87 Ce II 16 5033.52 Nd II 1.4 5044.04 Pt

80 5022.87 Ti I 6 5033.55 Eu I 3.5 5044.27 Ti I

J.1 Eu I 5 D 'JJ J, ox Ce I 55 Sm I

5 5023.13 Gd II 12 5034.24 Tm II 1.4 5044.42 Ta
8 5023.50 S m T T

J. J. 24 5034.42 Pr T T
JL X 5044.73

4 5023.99 Dy 8 5035.37 Ni 4 5044.73 Th I

3.0 5024.24 Tb II 110 5035.91 Ti I 14 5044.89 Er I
c 09 /'I 9 Q Er II 22 DVJD. 7H Er I 1.6 c n/1 c; 9c; Th I

3.0 5024.51 Dy 80 5036.47 Ti 5.0 5045.41 Ti
3.0 5024.65 Th 5 h 5036.62 5045.41 i. ILl

55 5024.84 Ti I 16 5037.37 Ta I 28 5045.53 Pr I

2.5 h 5025.13 Ce 6 c 5037.46 Pr II 4 5045.99 Er II
Zo c; 09 c; c

Q

Ti I 7 c DKIJ /.bU Ho I 1.4 D UHD.UO Ir I

7 5026.18 Ru 7 5037.66 Ta 1.6 5046.52 Mo
7 5026.36 13 5037.77 Pp T TX X 5046.58
7 5026.53 Ho I 70 5038.40 Ti 11 5046.88 La I

18 5026.97 Pr I 1.4 5038.91 Mo I 1.6 5047.05 Th I
1 n ^ n 97 1 Nd I 10 _) UJ 7. ut Nb I 3.0 ^(\An 9t; Dy I

2 5027.29 Ce II 7 5039.09 Gd 5 5047.31 Ru
15 5027.38 TT 4 5039.12 2 0 5047.42 TT

\J
T TX X

5 5027.85 Dy I 2.0 5039.24 Th I 2.0 5047.43 Th II

7 5027.85 Nd II 7 d 5039.75 Ce I 6 5047.45 Hf I
ri9 Q T Ru I DU37,7^ Ce 6 1,11. Mo I

3.5 5028.17 Ho 3.0 5039.92 Nd 2.0 5047.96 Nb
7 5028.30 Cp J 110 5039.95 T iX J. J 2 0 5048.04 LaI—Id ITX X

16 5028.32 Er I 3.5 h 5040.15 Th 2.5 5048.21 Ti

20 5028.44 Sm II 6 5040.20 Nd I 1.8 5048.78 Gd II
11 D Uil o. DO Th II 2.5 DUHU. 3 -) Ru I 7 Ce I

13 5028.90 Er II 5 5040.36 W
\

1.2 5048.85 Ni
{5 5029.00 Mo 4 d 5040.57 Th 6 5049.51 Sm

10 5029.45 Nd 5040.69 Th 20 5049.80 Th II

7 5029.54 Eu 7 5040.62 Ti 2.0 5049.82 Fe
1.4 5029.63 Th II 2.5 5040.74 Ru 6 h 5050.17 Dy
4 5029.76 Er II 3.5 5040.82 Hf II 16 5050.57 La
2.0 5030.13 Nb 13 5040.86 Ce 2.0 5050.80 Th
2.5 h 5030.64 Ce 2.0 h 5041.00 Tm II 6 5050.88 Gd II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
cind length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

3.5 5050.99 Ce I 10 5062.11 Ti I 8 5070.26 Zr I

5 5051.06 Nd I 2.0 5062.26 Tm I 8 5070.34 Er II

Ho II 9 nc., u Mo I 1 9X L. Rnvn A^ Dy I

2.0 5051.63 V
J

1.6 5062.64 Ru 4 5071.02 Gd II

1.0 5051.64 r c 2.5 5062.86 T TX X 75 5071.20 O 111

1.4 5051.90 Cr I 3.5 5062.92 La II 12 5071.48 Ti I

2.0 5052.23 W I 3.5 5063.39 Pr I 4 5071.49 Ce I

o Er I Nd II 1

1

X X J U / X . / J? W I

28 5052.76 Sm II 3.0 U
J

13 5071.77 Ce
10 5052.87 T 1 5 5063.92 7 5071.87

2.0 5053.22 Dy II 3.5 5064.07 Ti I 5 5072.19 Y I

2.5 5053.27 Ce I 2.5 5064.12 V I 2.0 5072.43 Tm I
AH DVDJ,C.7 Dy I A ^nAZl OA Sm II J. u Rn79 PSR Os I

75 5053.30 w
J

28 5064.32 Sc
J

3.5 5072.92 Cr
14 5053.40 Pr 1.6 5064.61 Th 7 5072.97 Rn

3.5 5053.53 Ce I 1.8 5064.64 Mo I 3.0 5072.99 Gd I

2.0 5054.08 Ti I 130 5064.66 Ti I 5 5073.74 Gd I

o Ce I 9 ^ r ^riA^ P.AD UOH. 0*-r Pr II A ^07"^ R7-J u / o / Nd I

6 5054.30 Tb
J

29 5064.91 Zr 6 5073.98 Zr
19 5054.61 w 9 5065.22 Zr 13 5074.33 VhX VJ J

3.5 5054.92 Ho II 6 5065.25 Nb I 7 5074.34 Ho I

2.0 5054.98 Ba I 6 5065.79 Tb I 4 5074.52 Nd I

-J U 3 3. U U Mo I ? n _J U OZ3. o / Tm I g '^n7Zl 71 Ce I

7 5055.36 Th II 10 5065.88 Ce 3.5 b 5074.74 Hf HfO
3.0 5055.42 1.4 5065.91 J 3.0 5074.77

2.5 5055.53 w I 9 5065.99 Ti I 2.5 5074.79 Mn I

4 5055.78 Ce I 6 5066.68 Tm I 26 5075.30 Ce II
La I ROAA 7Q Th I 9 n ^07"^ 47 Th II

10 5056.89 Nd 4 5066.85 Nd 4 c 5075.68 Pr II
34 5057.33 xvU 3.0 5066.86 Q mO III

T T
X X 28 5075.81 <3 nO C

5 h 5057.60 Lu I 3.0 5067.06 Gd II 9 5076.32 Ru I

9 5057.74 Sm II 4 5067.15 Ce 3.5 5076.37 Ta I

? n/I. u Mo I 1 n cnA7 "^1DUO 1 , J L Yb II 9 n cn7A 'Kl Tm I

8 5058.01 Nb
J

3.5 5067.71 Cr
J

7 507bAl Ce II
4 5058.56 1.8 5067.80 40 5076.59 T T

X X

6 5058.57 Th II 8 5067.87 Ta I 9 5076.69 Sm
2.0 h 5058.70 Ta I 3.5 5067.90 La I 3.0 5076.75 Yb I

s>, U DVD7

,

JD Nb I
c.D D\JO 1 ,7D Eu I

QO c,n77 1 ADV 1 / . X D Nd II
3.0 5059.48 Pt 9 5067.97 Th

{

2.0 5077.20 Tm
8 5059.85 O 111 3.5 h 5068.33 X X 2.0 5077.40 1> VJ

2.0 5059.86 Th I 1.0 5068.79 Fe I 14 5077.63 Er II
12 5059.88 Mo I 9 5068.86 Sc II 15 5077.65 Dy I

nJ. u C5 U DU. U H Nd I 1 QX 7 !5 UD7. X 3 W I
DO ^077 R9 Ce

7 5060.39 Zr 4 5069.15 Yb 2.0 5077.82 U
2.0 5060.43 Tm II 6 5069.35 Ti } 11 5078.25 Tb I

4 c 5060.75 Ho 24 5069.46 Sm II 38 5078.25 Zr
11 5060.90 Tm 2.5 c 5070.01 Pr 1.8 5078.92 La
10 5060.93 Sm 4 5070.19 Gd 36 5078.96 Nb
2.5 5061.06 Gd II 5 5070.21 Y 6 5079.09 Nd
3.5 5061.23 Th II 60 5070.23 Sc 3.0 5079.09 Os
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Table 2. All Observed Lines in Order of Wavelength

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

Intensity
and

Character

Wave-
length
in A

Element
and

Spectrum

Tnten s itv

and
Chcir 3.ct€r

VV d V " —

1 Tl fT^Vt
J. Cll^ Ull

111 x\

Element
and

Spectrum

2.5 5079.38 La I 6 5090.63 Rh I 85 5103.45 Gd I

2.0
r" "7o / r"5079.65 Hf II 7 5090.71 Ta I 8 5103.50 Os J

50 5079.68 Ce II 2.0 5090.75 Th II 20 5104.48 Sm II
8 5079.86 b m 4 5090.86 Le 2.5 5105.14 V
2.0 5079.87 Mo I 2.5 5090.97 Mb I 16 d 5105.21 Nd II

6 5080.02 Mo I 2.0 5091.34 Mo I 5105.35 Nd J

2.5 5080.05 Tb II 5 5091.75 Ce I 40 5105.54 Cu J

2.5 h 5080.21 La II 2.0 5092.16 Mo I 15 5106.23 La I

7 5080.48 Le 9 5092.25 Ud T T
11 6 5107.07 Ru

8 5080.51 Er 5 5092.46 Sc 2.0 5107.24 Th II

8 5080.52 Ni I 5 h 5092.69 Eu I 3.0 5107.54 Tm I

5 5081.11 Ni I 40 5092.80 Nd II 40 5107.59 Nd II
2.5 5081.11 Tb I 9 5093.07 Ho I 2.5 5108.56 Tb I

2.0 5081.26 MO 3.5 5093.38 Ce 1.2 5108.89 Co
240 5081.56 Sc I 15 5093.83 Ru I 17 5108.91 Gd II

2.0 5081.80 Tb I 3.5 b 5093.88 Hf HfO 20 5109.06 Sc
3.5 5081.89 Nd 1.8 5094.12 Th 2.0 c 5109.37 Ta II
2.5 5082.25 Ta I 2.0 c 5094.41 Nb I 5 5109.44 Ti I

5 5082.80 Uu 3.5 5095.06 1 n T T11 8 5109.71 JViO

0.8 5083.34 Fe { 3.0 5095.27 Ta I 1.6 5109.77 Ta {

2.5 5083.54 Ce I 20 5095.30 Nb I 10 5110.31 I

140 5083.72 Sc I 2.5 5095.89 Mo I 3.5 5110.36 w I

2.0 h 5084.08 Ni I 6 5096.06 Gd II 32 5110.38 Pr II
2.5 5084.17 L. e 6 h 5096.44 T

1 2.0 5110.41 r e
2.0 5084.45 Ce 7 5096.50 Re I 2.5 5110.75 Cr I

2.5 5085.10 Tm I 7 5096.52 Nd II 50 5110.77 Pr II
7 5085.26 Zr I 6 5096.65 Mo I 5 5110.81 Os I

4 5085.34 Ti I 44 5096.73 Sc I 6 5110.81 Pd
1.2 5085.52 Kn 2.5 h 5097.24 ce 1 4 5110.86 1 n T T

11
120 5085.55 Sc I 8 5097.52 Mo I 5 5111.60 Ce

280 5085.82 Cd I 2 5098.03 Mo I 1.0 5112.13 Hf I

3.0 5085.86 U II 4 5098.05 Th 4 5112.27 Zr II

85 5086.95 Sc I 12 5098.38 Gd II 14 5112.69 Ce I

12 5087.07 rp -JT

1

1.0 5098.71 F e T
1 17 5112.86 b C

4 5087.08 Sm II 70 5099.23 Sc I 1.4 5113.13 Cr

16 5087.11 Pr I 1.4 5099.32 Ni I 18 5113.44 Ti I

44 5087.14 Sc J 2.5 5099.40 Ce I 7 5113.99 Tm I

5 5087.37 Ta 2.0 h 5099.95 Ni I 11 5114.37 Eu I

75 5087.42 Y T T
II 8 5100.16 Nb I 3.0 5114.53 Nd

4 5087.65 Sm II 24 5100.22 Sm II 3.5 5114.55 Tm II

2.0 5088.18 Y J 5100.39 Sm I 36 5114.56 La II

1.8 5088.29 U I 1.8 5100.62 Th I 5 5114.97 Mo I

8 5088.32 Sm 5 5100.94 Gd II 2.5 5115.04 Th
3.0 5088.97 Sm II 2.5 5101.09 Tb I 10 5115.22 Ce
8 5089.12 Tb II 42 5101.12 Sc I 11 5115.24 Zr

4 5089.61 Ce 20 5102.39 Nd II 1.6 5115.40 Ni
2.5 5089.66 Tb 36 5103.09 Sm II 7 5115.63 Ce

16 h 5089.84 Nd II 8 5103.11 Nd I 9 5115.84 Ta
30 5089.89 Sc 1.8 5103.13 La I 36 5116.69 Sc
10 5090.38 Dy II 2.0 5103.15 Ti I 19 5116.70 Sm II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

2.0 5116.97 Mo I 2.0 5126.20 Co I 5 5136.83 Nd
8 5117.02 Pd I 4 5127.26 Ru I 1.6 5137.05 U

70 5117.16 Sm I 15 5127. 4U Er II 1.8 5137.08 Ni I

17 5117.18 Ce II 4 5127.66 Nb 5 5137.12 Ce I

3.0 5117.25 To1 a. 16 5127.81 nu 2.5 5137.76 pp

6 5117.25 u 2.5 h 5128.01 Ce 2.5 5138.02 Ce I

3.5 5117.27 Pr I 1.2 5128.53 Hf II 3.5 5138.40 W I

5 5117.94 Mn I 8 5128.53 V I 8 5138.42 V I

2.0 5117.95 Ce II 11 5129.10 Eu 1.8 5139.16 La I

2.0 c 5118.02 ir 1
T T
1

1

3 5129.15 T 1 T T
X X 2.5 5139.26 r c TX

3.5 5118.39 Tb I 6 5129.27 Ho II 3.5 5139.48 Fe I

5 5118.87 Ce 1.4 h 5129.38 Ni I 1.8 5139.53 V I

14 5119.11 Y II 36 5129.52 Pr II 24 5139.60 Dy II
5 h 5119.49 Ce 18 5129.58 Ce

J

4 5139.65 Cr I

4.0 5119.61 XNU T T
X 1 6 5130.08 Cj U 2.0 5139.76 Poe T

X

7 5119.63 Er II 3.0 5130.11 w I 9 5139.80 Pr I

16 h 5120.01 Dy I 6 5130.28 Gd II 1.6 5140.28 Tm II
2.5 512U.18 Tb I 75 5130.60 Nd II 5 5140.50 Ce I

8 5120.30 Nb 1.6 5130.76 Rh 3.5 5140.58 Nb I

2.0 5120.32 rte 3.5 5131.06 1 n T T 2.0 5140.77 i n T
I

26 5120.42 Ti I 13 5131.52 Er I 8 5140.84 Gd II
4 5120.42 Zr I 5 w 5131.69 Tb I 5 w 5141.08 Tb II
1.6 5120.68 Tm I 3.5 5132.12 Ta I 7 5141.50 Gd I

2.0 5120.69 Rh 5 5132.21 Sm 8 5141.62 Ta I

7 5120.77 u e 19 5132.33 JNQ T T
X 1 15 5142.59 tio

3.5 5120.88 La I 2.0 5133.34 Nb I 7 5142.68 Gd I

4.0 5121.30 Nd 7 5133.40 Zr I 13 5142.76 Ru I

5 5121.35 Ce 0 /I24 5133.42 Pr I 1.8 h 5142.77 Ni I

2.0 5121.61 Tb II 2.0 5133.45 Co 12 5143.22 Ho
4 5121.80 IN U 14 5133.52 CiU 8 5143.28 Th1 n T T

1 1

48 5122.14 Sm I 2.5 5133.68 Fe I 9 5143.33 Nd II
2.0 5122.23 Os I 8 b 5133.68 Sc ScO 7 5143.58 Er II
y 512^.39 Ce I 15 5133.83 Er II 8 5143.69 Ta I

3.0 5122.67 Ce
J

5 5133.89 Ru 2.0 5143.92 Th I

2.0 5122.77 12 5134.05 T 11 4 5144.09 Xli X
T T
X X

36 5122.99 La II 2.5 5134.23 Nd 1.2 5144.67 Cr I

30 5123.21 Y II 6 5134.47 Ce I 2.0 5145.04 Th I

1.4 Cr I lU 5134.75 Nb I 2.0 5145. lU U II
3.0 5123.65 Gd II 4 5135.01 Dy

{

9 5145.38 Mo I

2.5 5123.66 T -r1 X 240 5135.09 T n 34 5145.42 T 0 T
X

1.8 5123.73 Ru I 24 5135.13 Pr II 26 5145.47 Ti I

38 5123.79 Nd II 12 5135.20 Y I 2.0 5145.54 Os I
1 01.0 5123.83 Mo I 4 d 5135.32 Ce I 4 5145. 11 W I

3.5 5124.24 W 1.6 5135.44 La 3.0 h 5146.48 Ni I

13 5124.56 Er { 6 5135.59 Gd \ 4 5146.74 Co I

6 5124.77 Eu 5 5135.86 Sm 0.8 5147.03 Yb II
7 5124.86 Sm II 1.2 5135.99 Yb II 19 5147.24 Ru I

7 5125.01 Ce 7 5136.04 Gd 7 5147.39 Mo I

11 5125.56 Gd II 2.5 5136.47 Ta 2.5 5147.46 Pr I

1.6 5125.69 Co 40 5136.55 Ru 22 5147.48 Ti I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

3.5 5147.54 Nb I 14 5156.74 La II 11 5166.06 Sm II
Id. Ce II

r
D DIDO, lb Gd II 6 5166.23 Cr I

5 5147.58 Tb I 9 5157.07 Sm II 14 5166.70 Eu I

6 5147.62 la 5157.23 o m T
I 2.0 5166.79 Ta I

10 5148.22 Th II 1.2 5157.09 Rh I 2. Obi 5166.86 Ti TiO

5 5148.72 V I 14 5157.43 La II 75 5167.34 Mg I

2.0 C 1 y1 O "7 Obl4o. /o Ta I 2.U C T C "7 Q Z.515 /.76 Hf I 3.5 5167.42 Hf I

1.0 1 5149.09 Na 16 5158.00 Zr I 13 5167.49 Fe I

1.4 5149.38 T T
7 5158.48 Gd T

I 6 5167.76 Mo I

3.0 5149.40 Tm II 7 5158.60 Th I 6 5167.79 La I

18 5149.59 Ho 3.0 5158.67 Zr I 10 c 5167.88 Ho I

7 5149.65 Ce I 22 5158.67 La I 10 5167.92 Nd II
12 5149.74 Os 3.5 5158.69 Rh I 2.5 5168.31 Pr I

3.0 5149.84 T T
1 1 3.0 5159.35 V T

I 7 5168.35 S m I

2.5 5149.87 Pr 30 5159.69 Ce I 1.2 5168.66 Ni I

11 5149.99 Ce I 6 h 5159.92 Ba I 2.5 5168.98 Os I
"7 Ce I 5160.00 Ru I 2.0 5167.25 Ce
1.8 5150.64 Nb 18 5160.07 Eu I 7 5169.57 Sm II
2.0 5150.85 1 a

{

12 5160.33 JND
T
I 14 5169.67 r\TTDy T T

II
4 5150.89 Mn 7 5160.33 u II 3.5 5169.72 Ce I

8 5151.07 Ru I 6 5160.72 Th I 1.6 5169.94 V I
/I DLDi.OC Th II 516U. VO Gd II 11 Di 51 /O.ll Lu LuO
2.0 5151.87 Th II 6 5160.99 Zr I 3.0 5170.13 Tb I

2.5 5152.01 US 5 5161.00 T T
II 5 5170.18 rll

T
I

20 5152.20 Ti I 30 5161.48 Ce I 2.0 5170.23 Th II

9 c 5152.21 Pr II 2.5 5161.65 Re I 2.5 5170.61 Tb I

3.5 Nb I
oo C T Z. 1 "71

5161. /I Nd II 2.5 c 1 "7 n oi51/0.71 Nd
4 5153.20 Ru 18 5161.74 Pr II 70 5171.03 Ru I

20 5153.24 6 5161.81 la T
I 5 b 5171.06 o C o CU

6 5153.42 Ta 4 5162.86 Sm 10 d 5171.08 Mo I

1.6 5153.53 W I 5 5163.19 Mo I 5171.25 Mo I

^. U i 5153.64 Na I O
r T / o o "7

516:5.2 / Ce II 6 C 1 "71 L nDl /i.60 Fe I

7 5153.95 Ce 2.0 5163.46 Th I 1.6 5171.63 Ta I

2.5 5154.04 TTu 9 5163.62 La T T
II 4 5171.69 fAGa T

I

2.0 5154.05 Co J 5 5163.65 Ta I 220 5172.70 Mg I

8 5154.23 Sm II 7 5163.70 Gd I 34 5172.74 Sm I

4 5154.24 Th I 6 5163.83 Er II 14 C 1 "7 O "7 C51 /2. /5 Er I

2.0 5154.39 Ce 17 5163.84 Pd I 2.5 5172.81 Dy II
50 5155.03 S m T T

II 5 5164.14 T TII 2.0 5172.91 TLa T T
II

38 5155.14 Ru 5 5164.14 u I 14 h 5172.94 Mo I

24 5155.45 Zr I 2.5 5164.27 Tb I 100 5173.75 Ti I

5 5155.54 Rh I 12 5164.38 Nb I 6
C 1 "7 "2 OA5173.84 La II

3.0 h 5155.76 Ni 8 5164.39 Ce I 55 5173.90 Pr II

80 5155.84 Gd { 5 5164.54 Gd II 10 h 5174.18 Mo I

8 5155.86 Sm 3.0 5164.62 Sm 20 5174.54 Ce I

5 5156.01 Nd 19 5164.77 Er II 7 5175.19 Pr
8 h 5156.07 Sr 4 5164.98 Th I 65 5175.42 Sm I

2.0 5156.34 Co 19 5165.14 Nd II 4 c 5175.83 Pr II

7 5156.49 Pr II 6 5165.37 Dy I 5 5175.97 Rh I

26 5156.56 Ta 7 5165.96 Zr I 2.5 5176.08 Co I
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Table 2. All Observed Lines in Order of Wavelength

XI X i>w J. J.o X i> y 11 CL V c. "* Element VV CL VC" Element intens ity W ave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

18 5176.28 Ga T T
II 3.0 5185.25 Tm 4 5193.74 Lu

5 5176.51 TD T
I 9 5186.16 I D 3.5 5193.84 Tn T T

II

1.0 5176.56 XT -5 T
I 4 5186.34 I 1 1.6 c 5193.99 Ta

5 5176.77 V T
I 2.0 5186.84 ril 8 h 5194.04 T

1

9 5176.79 Nd II 4
n T 0 / 00
5186.92 Gd II 11 5194.41 Pr I

4 5176.96 In T
I 5 5186.98 ND 6 5194.73 0 m

1.0 5177.27 Kn T
1

0 i~

2.5 5187.03 ZjT
0 0
2.0 5194.75 ce

44 5177.31 T r> T
I 2.0 5187.05 Na

:[

8 5194.83 V
4 5177.37 FT T

1 6 5187.09 is in 3.0 5194.95 r e

3.0 5177.43 Cr I 5 5187.24 Gd II 14
f- T 0 r" 00
5195.02 Ru I

2.0 5177.73 T
I 40 r" T 0 T /in5187.45 ce T TII 13 5195.11 Fr T T

I I

1.6 5177.95 T •»»

1 r T
I 1.2 5187.46 i n

0 0
2.0 5195.23 TT^HO

10 h 5178.01 b m T T
I I 2.0 5187.75 ill

T T
I I 18 5195.31 Fr T T

II

3.5 5178.10 (jrd
T T
I I 6 5187.85 HO 4 5195.36 V

3.0 5178.69 Ce I 5
r" T 0 T 00
5187.88 Gd I 7 5195.48 Pr

2.0 5178.75 JNa
T
I 20

r- T 00 005188.22 La T T
II 6 5195.60 XT^Nd

4 5178.84 (jrU
T T
I I

0 n
2.0

r* n 0 0 0 A
5188.24 Fr 0 0

2.0 5195.63 w
4 c 5178.89 Ke T

I 5 5188.48 Dy T T
I I 4 h 5195.82 Tn

1.4 5178.99 zr T
I 5 5188.48 Tb 7 5195.84 Nb

1.8 5179.12 La I
0 n
2.0 5188.53 Ce 0 r"

3.5 5196.09 Yb

3.0 5179.48 Lr T T
II 8 5188.65 Ce 8 5196.43 Y T T

II

3.5 5179.78 Ma T T
II 8 5188.70 Tl T T

II 7 5196.44 Cr
3.5 5179.92 Go T T

II 10 h 5188.85 Ca 4 5196.59 X/)mMn
5 5179.97 Tb T

I 18 5188.90 Er II 15 5196.61 T - .Lu
11 5180.31 Nb I 1.6 5188.93 Ta 12 5197.66 Dy II

8 5180.89 Ce T
I

0
9

I— T 00 00
5189.20 Nb 0 0

38 5197.77 Gd
3.0 c 5180.98 Ta I 4 5189.25 Ce 6 5198.07 Nd

14 5181.17 Nd T TII 1.8 5189.68 Tn T TII 4 5198.81 Tn
2.0 5181.74 Re T

I 10 5190.11 Ho 5 5198.86 Tb
2.5 5181.75 Ce I 4

n T 0 0 00
5190.88 Th II 8 5199.16 Th J

15 5181.86 nt T
I 5 5191.08 Gd T T

II 4 5199.21 Gd T T
II

5 5181.94 ce T
I

t 0
18 5191.34 Fr T T

I I 13 5199.85 Lu
14 c 5182.11 HO T

I 2.5 5191.44 jyjo 6 5199.87 Ku
3.0 5182.53 1 n

T T
II 55 5191.45 Nd T T

II 4 5200.12 ce
13 5182.60 Nd II 4 5191.47 Fe 36

r" 0 0 0 TO5200.12 Nd II

1.4 5182.68 Tm T
I 8 5191.60 zr T T

II 7
n 0 0 0 T ~7

5200.17 MO
4 5183.20 ce T

I 30 5191.68 Ce T T
II

0 0
3.0

r~ 0 0 0 TO5200.19 Cr
65 5183.42 La T T

I I 6 5192.00 Cr 65 5200.41 Y T T
I I

400 5183.62 T
I 1.4 5192.01 V 6 5200.42 ce

8 5183.70 Zr I 6 5192.36 Fe 0 r~

2.5
n 0 0 0 n r5200.55 Gd II

4 5183.85 Pr T T
II 70

r" n 0 0 / 05192.62 IMd
T T
II 34 r" 0 A 0 f~ 05200.59 bm

7
^ T O o o
5183.92 La T

I 4 5192.72 W 0 0
3.0

n 0 0 0 "7 yi

5200.74 MO
3.0 5183.97 W T

I 36 5192.89 Dy T TII 7 5200.96 Lu
3.0 5183.99 Tn T T

I I 120 5192.98 Tl 6 5201.10 I 1

1.2 5184.18 Yb II 8
i~ "1 00 00
5192.99 V 0

8
f~ 0 0 T TP5201.15 Zr

3.0 5184.19 Rh I 8 5193.08 Nb 6
f~ 0 0 T 00
5201.39 Ce

6 5184.59 Cr I 8 5193.14 Rh /I

4
r" 0 0 T /If5201.45 Sm

5 5184.59 Tb I 1.0 5193.49 Cr 3.5 5201.47 Pb
5 51 R4 ^19 U II ^ 5 Os 3 5 520? 1 ? Ru

10 5185.14 Dy I 1.6 5193.62 V 2.5 5202.34 Fe
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character m A Spectrum Character in A Spectrum Character in A Spectrum

10 d 5202.46 Ce I 44 5210.52 Sc I 7 5221.57 Nd II
5202.59 Ce I

COT T n/1 Ce I ur 1

24 5202.63 Os 4 5211.23 Th 5 5221.92 Ce I

8 5202 73 Sm II 5 5211.28 Sc 4 5221.99 Tb I

3.5 w 5202.77 Tb 1.4 5211.52 Rh I 14 5222.20 Sr I

3.0 5203.22 Nb I 5 5211.59 Yb I 1.6 5222.66 Rh I

5203.23 Os I 00 La I Q HP 1 T

4 5203.26 W
\

3.0 5211.86 Md 5 5222.95 Ce I

6 5203 28 Ce 20 5211.92 Ce j 28 5223.49 Ce I

13 5204.15 La II 6 5212.29 Ti I 20 5223.49 Eu I

6 5204.27 Ce I 34 5212.37 Nd II 5 5223.55 Ru I

5204.32 U 0 5212.71 Co I
oo 5223.64 Ti I

7 5204.38 Nd 1.6 5212.73 Rh
J

24 5224.32 Ti I

5 5204 51 W 9 5212.74 Ta 9 5224.56 Ti I

440 5204.52 Cr I 4 5212.79 W I 70 5224.67 W I

1.0 5204.52 Tm II 7 5212.91 Er II 7 5224.93 Zr I
A 5204.55 Tb I 5213.23 Nd I 7

1 5224.94 Cr I

4 5204.73 Ce 2.0 5213.35 Th 18 5224.95 Ti I

1.6 5205 13 Nb \ 6 5213.38 Tm J 14 5225.05 Nd II
3.5 5205.14 Ce I 3.5 5213.43 Ru I 20 5225.11 Sr I

4 5205.52 Ce II 1.6 5214.13 Cr I 2.0 5225.12 U II
5205.69 Dy I

An 5214.28 Tb I
•J 5225.16 Nb I

100 5205.72 Y II 1.4 5214.79 Rh 2.5 5225.77 V I

2.0 5205.77 Th 11 50 5215.10 Eu \ 2.5 5226.21 La II
700 5206.04 Cr 3.5 5215.13 Er II 4 5226.36 Ce II

11 5206.08 Ti I 10 5215.65 Nd II 6 5226.56 Ti II
5206.19 W I c.,0 5216.28 Fe I J. u 5226.88 Fe I

1.6 5206.26 Ta 4 5216.38 Ce 1.0 Cr I

8 5206 44 Eu \ 8 5216.58 Th II 12 Fe I

8 5206.47 Lu I 3.0 5216.59 V 3.5 5221.bb Pt I

5 5206.49 Th II 4 5216.76 Pr II 10 5228.01 Pr I

5206.65 Th II g 5217.48 Gd I Lc. 5228.12 Tb I

17 5206.52 Er 100 5218.20 Cu 1.6 5228.24 Tm II
32 5206 56 Pr II 3.5 5218.24 Er II 14 5228.43 Nd II

1.4 5206.61 V 8 5218.40 Sm 8 h 5228.80 Sm I

1.4 5206.95 Rh 9 d 5218.45 Ta I 20 5229.27 Sr I
7
1 5207.87 Ti I 5218.66 Ta I

c0 5229.32 Er II
13 5207.90 Pr II 4 5218.52 Th II 19 5229.75 Ce I

4 5207 97 Th 32 5219.05 Pr TI 5 5230.14 Ce I

900 5208.44 Cr I 4 c 5219.10 Nb 6 5230.22 Co I

3.5 5208.74 Ce 3.0 5219.10 Th I 2.0 c 5230.27 Pr
5208.90 Ce I 5219.40 Gd I 1 Ai.D 5230.62 Rh I

100 5209.07 Ag 5 5219.40 Mo
{

3.0 5230.80 Ta I

7 5209.30 Zr \ 32 5219.67 Sc 6 5230.84 Ce I

2.0 5209.34 Tb II 14 5219.71 Ti 4 5231.06 Mo I

8 5209.92 Sm 16 5220.07 Cu 9 5231.16 Th I

3.0 5210.34 Ce II 50 5220.11 Pr II 2.0 5232.02 Th
130 5210.39 Ti 7 5220.30 Gd II 1.6 5232.36 Mo I

1.6 5210.44 Mo 4 5221.12 Sm 7 5232.81 Nb I

5 5210.49 Gd II 5 5221.54 Ho 15 5232.91 Ce II
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Table 2. All Observed Lines in Order of "Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

11 5232.94 Fe I 7 5242.99 w I 2.0 5253.40 Ce
7 5233.21 Th II 7 5243.08 Ce I 1.6 5253.45 Th I

3,U W I CO Ai /in Cr I cb COCX AU La I

2.5 5233.75 V I 2.5 5243.47 Zr 3.0 5253.80 Sm
2.0 5233.79 u e T

1 1.8 5243.69 ir r 4 5253.93 IND

12 5233.93 Gd I 7 5243.99 Hf I 3.0 5254.54 w I

6 5234.01 Ce II 6 5244.11 Yb I 1.0 5254.65 Co I
n
O V I Gd I QO COCA ~7 C Gd I

6 h 5234.18 Sm II 4 c 5244.47 Ho I 6 5254.84 Ce I

50 5234.20 T T
i X 10 5244.51 e 5 5254.92 ur

6 5234.26 Mo I 1.4 5244.78 Ta I 5 5255.13 Cr I

40 5234.27 La I 2.0 5245.28 Ce I 7 5255.32 Mn I
C O o /I -2 1 Re I o

c n /I r r 1 Mo I
A COCC AOOCDD.HL W I

6 5234.86 Pd I 28 5245.92 Ce 40 5255.51 Nd II

4 5235.11 TV*1 D T
1 2.0 5246.15 1 1 13 5255.80 CA\j\X

5 5235.21 Co I 5 5246.57 Ti I 4 5255.82 Os I

2.5 5235.39 Ta I 6 5246.87 Gd I 7 5255.83 Ti I

o^io, 1

1

Ce II o c o /I ^ no Dy II 3.U COCC QC Ce
5 5237.05 Ce II 3.5 5247.10 Hf II 16 5255.95 Er II
4 5237.16 rtn T

y 7 5247.31 1 1 2.5 5256.47 Ujr T T

4 c 5237.43 Nb I 1.6 5247.35 u II 48 5256.90 Sr I

2.5 5237.53 Ta II 24 5247.56 Cr I 3.0 5257.02 Er II

4 n Dii^ /.bo Sm I QO CO /I 7 ^ C Th II
/I CO C 7 r\A U II

0.8 5237.80 Rh 4 5247.75 U II 3.0 5257.07 Ru
3.5 5237.90 1 n T T

J. X 6 5247.93 v^o 2.5 5257.35 JNQ

28 h 5238.20 Mo I 2.0 5248.12 Dy II 2.5 5257.51 Yb II

6 5238.49 Ce I 8 5248.71 Tb I 2.0 5257.62 Co I
O Q Dil^O. DD Sr I

r
D CO AO QL3^^0.00 Re I

CO C7 Q C La I

11 5238.58 Ti I 2.0 5249.18 Ce 32 5258.33 Sc
1.6 5238.61 TTU 80 5249.59 JNa T T

Jl I 3.0 5258.36 1 n

2.0 5238.91 Ce 3.5 5249.62 Ce I 2.0 5258.39 Dy II
1.8 5238.92 Ir I 2.0 5249.84 Pr I 3.0 5258.40 Ce II
i.O C O 1 O Q 7 Cr I 1 0

i-.C.
c o c n n nOCD U.UU Co I

Q7 CO cQ n/i Mo I

8 5239.24 Eu I 1.8 5250.46 Os 6 5259.36 W
2.5 5239.55 T o T

1 22 5250.82 JNa T T 8 5259.39 T oi-ia T T

28 5239.79 Nd II 2.0 5250.95 Ti I 60 5259.74 Pr II
40 5239.82 Sc II 4 5251.03 Ce 9 5259.91 Dy I

i.O C O I Q Ol Ce II 3U Gd I 3.U C O CQ Ql Ce I

2.0 5240.09 Ce 7 d 5251.62 Nb I 5 5259.99 Ti
3.5 5240.18 1 n T T 5251.81 JND 1.0 5260.17 JVlO

1.4 5240.20 V I 4 5251.67 Ru I 1.6 5260.44 Hf II

1.4 5240.39 Nb I 6 c 5251.74 Pr II 16 5260.57 Dy I

Yb II
-7

/ Ho I
o n coc.r\ DiD^bU.oi Gd I

12 5240.81 Y I 36 5251.92 Sm 1.0 5260.93 Tm II
2.0 5240.83 La I 8 5251.98 Ce 1.2 5260.98 V

8 5240.87 V I 10 5252.11 Ti 4 5261.14 Mo
14 h 5240.88 Mo I 11 5252.14 Gd I, II 11 5261.70 Ca
3.0 5242.38 Ru I 8 5252.62 Ce II 9 5261.71 Ce
2.0 c 5242.67 Pr 5 5252.77 Sm II 1.6 5261.75 Cr
7 h 5242.81 Mo I 3.5 5253.03 Nb 8 w 5262.11 Tb II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spe ctrum Characte r in A Spectrum Character in A Spectrum

13 5262.25 Ca I 55 5271.40 Sm I 2.0 5279.56 Yb II
1.2 5263.21 W I 13 5271.53 Nb I 4 5279.65 Mo I

7 1bl 5263.3 Dy DyO 2.0 5271.79 Gd 6 5279.71 Dy II
5263.50 T 1X 1 2.0 5271.80 TV/In 1 Ai.H 5279.82 1 a

3.0 5263.81 Gd I 13 5271.88 Ce I 6 5280.05 Zr {

16 5263.88 Pr II 26 5271.96 Eu I 1.0 5280.08 Th II
44 5264.15 Cr I 3.0 5272.00 Nd 0.9 h 5280.12 Rh I

9 5264.21 Ce I 1.4 5272.00 U I 1.6 5280.29 Cr I
/I
't 5264.22 JNa 3.0 5272.01 U r D 5280.38 XTU

11 5264.24 Ca I 2.0 W 5272.07 Tb II 5 h 5280.65 Co {

4.0 5264.75 Er II 6 5272.25 Dy II 3.0 5280.82 Ru I

1.4 5264.92 Tb 3.0 5272.37 Gd I 13 5280.86 Mo I

2.0 5264.95 H£ II 7 5272.48 Eu I 1.4 5281.02 Ta I
cD 5265.15 KJS 1.2 5272.48 JND Q 5281.05 1 D
2.5 5265.16 Cr I 1.4 5272.72 Pr 1.8 5281.38 Ce {

28 5265.56 Ca I 3.5 5272.82 Sm II 2.0 5281.80 Fe I

3.5 5265.67 Sm I 9 5272.90 Er I 7 5282.07 Dy I

14 5265.71 Ce II 5 5272.91 Gd 4 5282.39 Ti
ID 5265.72 65 5273.43 T T

1 X 5282.48
3.0 h 5265.74 Nd 2.5 5273.44 Cr 10 5282.82 Eu I

1.0 5265.82 Co I 36 5274.24 Ce II 34 5282.91 Sm I

14 5265.98 Ti I 2.5 5275.02 Ta I 26 5283.08 Gd I

3.0 5266.30 Co 2.5 5275.03 Tb 13 5283.45 Ti
J1^ 5266.40 Hi u 3.5 5275.04 Wf£11 1 ni, u 5283.49

3.0 5266.47 Ru I 8 h 5275.17 Cr I 4 5283.63 Fe I

5 5266.49 Co I 6 5275.31 Dy II 1.2 5283.84 Mo I

5 5266.58 Fe I 6 5275.48 Ho I 1.8 5283.89 Os I

2.5 h 5266.64 Nd 4 5275.55 W 10 5284.08 Ru
i. u 5266.70 i n 160 cw 5275.56 rce J.O 5284.39 1 1

3.0 5266.83 Ru I 3.0 h 5275.69 Cr I 4 5284.97 Sc I

2.0 h 5267.03 Ba I 3.5 5275.78 Ce II 3.5 5284.99 Dy II
8 5267.13 Dy I 6 h 5276.03 Cr I 2.5 5285.26 Nb I

1.8 5267.34 Tm II 2.0 h 5276.19 Co 8 5285.63 Pr
5268.01 \jra 6 c 5276.20 JND 5285.76 O C

3.0 5268.52 Co J 3.0 5276.26 Ce 1.4 5286.09 Hf I

6 5268.78 Gd I 2.0 5276.28 Mo I 6 5286.68 Nd I

1.2 5268.95 Mo I 4 5276.42 La I 3.5 5286.84 Ce I

1.2 5269.27 Rh I 16 5276.88 Nd II 4 5287.13 Nd
ij 5269.48 9 h 5277.08 I D U. o 5287.19 ur
5 5269.52 Ce I 2.0 c 5277.32 Pr 3.5 5287.25 Eu I

22 5269.54 Fe I 10 5277.41 Zr I 1.4 5287.30 Tb
10 5269.78 Nd II 6 5277.50 Th II 0.8 5287.57 Co I

2.5 5269.92 Nb 1.8 5277.54 Ce 0.9 5287.81 Co
6 5270.09 Nd { 6 5277.70 Er { 1.6 5288.40 U II

48 5270.28 Ca 2.0 5278.18 U II 2.5 5288.81 Ti

8 5270.36 Fe 10 5278.24 Re 4 5289.25 Eu
6 5270.69 Nd 1.6 5278.43 Ce 4 5289.35 Pr

130 5270.95 Re 2.0 5279.13 La II 4 5289.82 Y II

3.5 5271.06 Ce 3.0 5279.33 Er II 3.5 h 5289.94 Sm
28 5271.19 La 1.4 c 5279.43 Nb 11 5290.84 La II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and lengtho and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

5 5290.94 Ce I 10 5301.25 Ho I 3.0 5309.46 Tb I

3.0 5291.15 Tm I 3.0 5301.40 Th II 3.0 5309.50 Sm I

3.0 5291.16 Ru I 2.0 5301.59 Dy I 3.0 5309.68 Hf I

8 5291.26 Eu I 26 5301.67 Gd I 1.4 5309.93 Ce
1.8 5291.31 Ce 4 5301.94 o C 5 5310.01 JNa

12 5291.67 Nd I 5 5301.97 Zr I 1.8 5310.04 U
3.5 5292.08 Mo I 28 5301.98 La II 0.5 5310.20 Co I

30 c 5292.10 Pr II 1.6 5302.19 Ce 3.5 5310.25 Th II

1.2 5292.14 Rh I 18 5302.28 Nd II 8 5311.12 Pr II

1.8 5292.40 Ce 5 5302.30 XT' « T T 9 5311.40 CaV

4 h 5292.52 Cu I 2.5 5302.31 Fe I 24 5311.46 Nd II
30 5292.63 Pr II 1.0 5302.35 Mb I 3.5 5311.60 Hf II
75 5293.17 Nd II 1.2 5302.58 Os I 4 5311.84 Gd I

2.0 5293.46 Mb I 3.0 5302.61 Nd 3.5 5311.88 U II

4 5293.68 11 5302.62 T T T
I 1 3.0 5312.00 1 h

7 5294.07 Ce I 2.5 5302.70 Tm I 5 5312.23 Sm II
3.0 5294.32 Tm I 20 5302.76 Gd I 6 cw 5312.33 Pr II
8 5294.64 Eu I 1.0 5303.04 Th II 3.0 5312.53 Th I

5 5294.65 Sm I 1.6 5303.15 Ce 2.0 5312.57 Pd I

5 5294.82 ZjT 7 5303.21 JNa
T T
1 1 2.0 h 5312.66 CO

1.8 5294.87 Ce 5 5303.23 Sm I 1.4 5312.73 u II
8 5294.87 Hf I 3.5 5303.35 Ce I 2.0 5312.88 Cr I

7 5295.01 Ta I 14 5303.55 La II 2.5 5313.39 Pr
3.5 5295.47 Mo I 6 5303.85 Eu 3.0 5313.76 Sm I

13 5295.63 fa 3.5 5304.02 T r>
i-ia 3.5 5313.89 JVIO

1.8 5295.65 Os I 1.4 5304.21 Cr I 3.5 5313.93 Ce I

6 5295.79 Ti I 3.5 5304.40 Lu I 3.5 5314.40 Ce I

1.6 5296.34 Mb I 1.0 5304.63 Th II 4 5314.55 Nd
14 5296.60 Ce I 7 5304.72 Tb 1.2 5314.79 Rh I

28 5296.69 Cr 6 5304.86 Ku 2.5 5314.90 Le

10 5296.79 Zr I 3.0 5305.56 Re I 2.5 5314.99 Ce I

11 5297.26 Ti I 1.4 5305.57 Th II 2.0 5315.04 Mo I

6 h 52^1. 3h Cr I 4 5305.88 Tm II 1.6 5315.27 U I

2.5 5297.74 Th 1.2 5306.26 Mo 1.0 5315.33 Ru I

5 5297.83 Dy T T 12 5306.47 Nd T T
11 2.5 5315.55 KTl->JND

3.0 5298.06 Hf II 5 5306.70 Gd I 2.0 h 5315.79 Gd II
20 5298.11 Pr II 48 5307.12 Tm I 6 5316.60 Nd II

55 5298.27 Cr I 26 5307.30 Gd I 1.4 5316.61 Pr I

3.5 5298.29 Ce I 2.5 5307.46 Th II 1.2 5316.78 Co
6 5298.44 Ti 1.8 5307.53 T «,La 3.0 5316.80 Gd T T

11

3.0 5298.58 Gd I 2.0 5307.82 Hf J 0.8 5317.01 Nb I

3.5 5298.78 Os I 3.0 5308.19 Tb I 2.0 5317.28 Re I

2.5 5298.88 Nd I 3.0 5308.28 Nd I 2.0 5317.58 Ce I

1.8 5299.10 Ce 2.5 5308.32 Ce 2.5 5318.35 Sc II
2.5 5300.21 Tm I 3.0 5308.42 Nd II 12 5318.60 Nb

3.0 5300.58 Nd 3.5 5308.54 U 3.0 c 5318.67 Ta
7 5300.75 Cr 7 5308.55 Ce 2.0 5318.78 Cr
1.0 5300.95 Yb II 2.0 5308.96 Pr II 2.5 5318.87 W
4 5301.02 Pt 5 5309.02 Dy II 5 5319.11 Nd
3.0 5301.06 Co 20 5309.27 Ru 11 5319.23 Tb I

215



Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriim Character in A Spectrum

4 5319.24 Ho I 6 h 5329.17 Cr I 3.0 5337.43 Dy II
1.8 5319.38 U 3.5 5329.26 U I 5 5337.53 Gd J

2.5 5319.49 Nb I 2.0 5329.38 Th II 1.8 5337.70 Ce
4 5319.65 TT r\HO A

't 5329.50 7 w 5337.90 Tb
55 5319.82 Nd II 1.4 h 5329.72 Cr { 5 5338.01 Nd

1.2 5319.89 IVfo I 3.5 h 5329.74 Rh I 1.0 5338.43 Zr I

1.2 5320.16 La I 3.5 h 5329.82 Sr I 3.5 d 5338.59 Tb I

26 5320.60 Sm 2.0 5329.88 Nd I 2.5 5338.92 Tm I

3.0 5320.78 Y T T11 Q7 5330.11 TT^HO 5339.03 Tm
3.0 5320.79 Nd 20 5330.58 Ce II 11 5339.41 Sc {

8 5321.09 Pr II 1.8 5330.84 Zr I 1.4 5339.94 Fe I

4 5321.25 Gd I 3.5 5331.04 Tb I 8 5340.31 Dy I

2.0 5321.26 Zr I 1.2 h 5331.08 Rh I 1.2 5340.44 Cr
3.5 5321.28 Ke o c 5331.47 CO 8 5340.67 T nLa T T

11
12 5321.50 Gd 6 5331.48 Pr II 2.5 d 5340.70 Ce

1.4 5321.60 U II 8 5331.77 Sc I 1.0 5340.74 Ir I

0.4 5321.72 Co I 2.0 5331.90 Re I 2.5 5340.80 Nb I

26 5321.78 Gd 4 5331.92 Gd I 1.8 5341.03 Fe I

3.5 5321.81 T T
1 1 5332.09 o m 14 5341.05 oC

2.5 h 5321.82 Sm 3.0 5332.24 Ce 11 5341.05 Ta I

1.6 5322.11 Tb II 3.0 5332.43 Nd I 13 5341.06 Mn I

3.0 5322.37 Gd I 1.2 5332.58 Tb I 3.0 5341.17 Gd I

4 5322.69 Gd 0.9 5332.67 Co I 15 5341.29 Sm I

38 5322.78 Pr T T
1 1 5332.76 Ke 1.4 h 5341.33 CO

1.2 5323.00 Tm II 3.0 5332.93 Ru I 1.6 5341.50 Ti I

4 5323.32 Ce 6 5333.02 Er I 1.4cw 5341.6 Pr
2.5 5323.57 La I 16 5333.30 Gd I 3.0 5341.81 Gd I

1.6 5323.92 Tb II 3.0 5333.36 Er II 2.0 5342.25 Ta I

7 5324.18 TP ^r e U.9 5333.65 CO 1.8 5342.55 TimFr
0.8 5324.26 Hf II 1.8 5333.83 Ce 6 5342.71 Co I

1.2 5324.47 Mo I 2.0 5333.85 Re I 11 5342.96 Sc I

4 5324.59 Nd I 3.0 5334.20 Er II 28 5343.00 Gd I

6 5324.70 Dy II 1.6 5334.23 Sc II 3.0 5343.39 Co I

3.0hd 5324.99 Sm 3.0 5334.33 Nd 1.2 5343.58 JND

5 5325.14 Th II 1.8 5334.67 Ce 5 5343.58 Th I

1.8 h 5325.28 Co I 3.5 h 5334.70 Ru I 1.8 5343.65 Nd I

0.6 5325.95 Co I 1.0 5334.79 Mo I 5 5343.86 Pr II

4 5326.98 Th I 0.9 5334.84 Co I 2.5 5343.93 Er II

2.0 5327.06 Mo 3.5 5334.87 Nb 22 5344.17 JND

10 5327.32 Gd 10 5335.15 Yb II 3.5 5344.50 Er II

5 5327.46 Re I 8 5335.71 Ce I 0.8 5344.76 Cr I

3.0 5327.71 U 8 5335.93 Ru I 1.8 5345.10 Ce
14 5328.05 Ce 2.5 5336.13 Ta

\

1.6 5345.10 Pd
\18 5328.05 Fe 7 5336.18 Ce 8 5345.13 Gd

6 5328.30 Gd 1.6 5336.23 Os 2.5 5345.31 Th II

28 h 5328.34 Cr 10 5336.55 Nd II 1.8 d 5345.67 Yb II

6 5328.38 Ta 1.2 5336.81 Nb 5345.85 Yb II

2.5 5328.53 Fe 2.5 5336.81 Ti II 7 5345.68 Gd
1.6 5329.05 Tb 1.0 5337.20 Mb 9 5345.71 Nd II

3.0 5329.11 Nd 2.5 5337.37 W 65 5345.81 Cr

216



Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

1.0 5346.03 Os I 6 5352.05 Co J 5 5361.17 Nd II
1.6 5346.14 Tb I 4 5352.13 Dv J 32 5361.47 Nd II
0.6 5346.30 Hf II 4 5352.20 Ce 8 5361.61 Eu I

6 5346.50 Tm II 1.2 5352.25 Os I 5 5361.66 Gd I

2.5 5346.53 Ce 1.2 5352.35 Mo 10 5361.77 Ru I

1.2 5347.04 Th II 18 5352.40 Pr II 0.8 5362.01 Nb I

3.5 5347.22 Yb II 2.5 5352.84 Eu 1.6 5362.40 u
0.8 5347.49 Co I 9 5352.96 Yb II 6 5362.56 Zr I

3.5 5347.81 Ce I 22 5353.26 Gd 1.6 5362.68 Ce
2.5 5347.93 Tb 2.0 5353.28 Nb 2.5 h 5362.77 Co I

10 5348.04 Er I 3.0 5353.41 V J 8 5363.33 Ce I

4 5348.08 Sm I 3.0 5353.48 Co J 1.0 5363.35 Zr I

32 5348.32 Cr I 48 5353.53 Ce II 1.0 5363.62 Tb I

19 5348.67 Gd I 11 5354.40 Rh 1.8 5363.66 Yb I

6 5348.74 Sm I 2.0 5354.46 W 1.6 5363.82 U II

4 5348.95 W I 5 5354.68 Ta J 7 hi 5364.28 Mo I

0.8 5349.09 Co I 7 5354.73 Hf J 3.0 5364.32 Ir I

4 5349.09 Ta I 5 5354.88 Mo J 3.0 5364.39 Sm II

7 5349.12 Lu I 17 5354.88 Tb I 1.2 5364.88 Fe I

5 5349.14 Sm I 6 5355.10 Eu 4 5365.12 Nd II

1.6 5349.20 Ce 6 5355.18 Ce J 9 5365.38 Gd I

2.5 5349.26 Nd I 1.2 5355.26 W J 1.6 5365.89 La I

40 5349.30 Sc I 1.2 5355.31 Nb J 1.2 5365.95 Ta I

0.8 5349.31 Rh I 2.0 5355.51 Mo I 2.5 5366.65 Ti I

16 5349.47 Ca I 2.5 5355.62 Ce 1.6 d 5366.90 Ce

4 5349.57 Ta I 2.0 5355.70 Nb J 2.0hl 5367.11 Mo I

4 5349.58 Nd I 24 5355.75 Sc J 1.4 h 5367.46 Fe I

13 5349.71 Sc I 5 h 5355.88 Sm J 2.5 5367.56 Ce
1.0 5349.79 Mo I 1.6 5355.96 Ce 3.0 5367.70 Gd I

1.6 5349.88 Mn I 60 5356.10 Sc ^ 1.6 5368.08 Ce

1.8 5349.92 U 2.0 5356.47 Rh J 4 5368.20 Dy II

2.5 5350.09 Zr II 4 5356.48 Mo J 20 5368.36 Sm I

7 5350.30 Sc I 20 5356.98 Nd II 2.5 5368.43 U
2.5 5350.35 Zr II 1.2 5357.12 W 1.2 5368.70 W I

28 5350.38 Gd I 1.6 5357.19 Sc II 3.0 5368.79 Gd I

2.0 h 5350.41 Eu I 5 5357.20 Ce J 4 5368.85 Er
5 5350.44 Er I 36 5357.61 Eu J 1.2 5368.99 Pt I

3.0 5350.44 W I 4 5357.79 Gd II 4 5369.12 Ce I

2000 5350.46 Tl I 8 5357.86 La 2.0 5369.18 Sm II
4 5350.60 Ce 1.8 5358.66 Yb II 2.0 5369.26 Dy II

6 5350.62 Sm I 3.0 5358.99 Pr J 1.4 5369.39 Zr I

16 5350.74 Nb I 1.6 5359.18 Co J 3.5 5369.48 Re I

2.0 5350.90 Zr I 4 5359.18 Gd J 4 5369.58 Co I

7 5351.08 Ti I 1.4 5359.19 Nb 3.0 5369.61 Gd I

1.2 5351.13 Th I 2.0 5359.30 Ce 5 5369.64 Ti I

2.0 5351.30 Ce 2.5 5359.48 Ce II 8 5369.72 Tb I

1.8 h 5351.33 Yb I 3.0 5359.95 Ce 5 c 5369.80 Re I

5 h 5351.69 Eu I 10 5359.99 Ho 9 5369.92 Gd I

2.0 5351.90 W I 34 hi 5360.56 Mo 2.0 5369.96 Fe I

2.0 5351.92 Zr I 4 5360.83 Eu 3.0 5370.06 Sm I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intens ity Wave- Element Tntp n s 1± * V XX^ X u y \T(^ —VV d V c — Element
and length and and length and and 1 P*T1 0"l"VlJ. 11^ CIX and

Character in A Spectrum Character in A Spectrxim in A Spectrum

1.6 5370.16 Nd 1.0 5382.94 u I 8 5392.94 Eu I

2.5 5370.32 Ce 3.0 5383.37 Fe I 2.0 5393.18 Fe I

14 5370.63 Gd I 2.5 5383.43 V 32 5393.39 Ce II
5370.74 3.5 5383.85 Nd T T

II 2.0 h 5393.85 Ho
12 5371.49 Fe 1.0 5384.04 Th 4 5394.48 Sm II

2.0 5371.60 Ce I 1.6 5384.08 Ce 4 5394.52 Mo J

17 5371.94 Nd II
/I

4 5384.15 Gd I 8 5394.67 Mn I

3.5 5372.22 Gd II 3.5 5384.56 Ho I 1.0 5394.76 Th I

1.6 5372.37 Pr
{

3.5 5384.97 TTHo
{

6 5394.84 Ce
2.0 5372.40 Mo 3.0 5385.14 V 4 5395.24 Ce J

1.6 5373.01 Ta I 22 5385.14 Zr I 4 5395.24 Pd I

2.0 5373.01 Tm II 4 5385.39 Gd J 5 5395.58 Dy J

1.0 5373.45 U 1.0 5385.54 U 3.0 5395.70 Ce I

7 5373.86 Hi
\

2.5 5385.65 Dy II 1.0 5395.86 Nb
2.0 5374.16 W 5 5385.88 Ru 4 5395.87 Er II

1.6 5374.24 Pr I 12 5385.90 Nd II 1.4 5395.88 Zr I

1.8 5375.27 Nb I 5 5386.21 U II 2.5 c 5395.89 Pr J

30 5375.35 Sc 8 5386.35 Ce I 3.0 5395.99 Ta I

3.5 5375.35 Th II 3.0 5386.62 Th 1.4 5396.33 Nb
2.0 5375.77 Th II 2.5 5386.65 Zr \ 1.6 5396.60 Ti {

8 5375.98 Tb I 6 5386.76 Ce 2.0 5396.72 Nd
10 5376.79 Os I 2.5 5386.98 Cr I 8 5397.09 Ti I

7 5376.94 Eu 1.8 5387.57 Cr I 7 5397.13 Fe I

10 5377.09 T «La T T
II 5 5387.97 S m 2.0 5397.38 Mo

\10 c 5377.10 Re 2.0 5388.02 W \ 2.0 5397.56 Ta

1.2 5377.44 Pr 2.5 5388.23 Nd 16 5397.64 Ce I

8 5377.63 Mn 0.8 5388.30 Nb I 0.8 5397.87 V I

4 5377.79 Nd 1.0 5388.30 V I 1.6 5397.90 Tb
5 5377.84 Ku 2.0 c 5388.51 1 a 1.6 5397.96 L-e

2.0 w 5377.88 Tb II 1.6 5388.69 Mo I 1.4 5397.97 w I

2.0 h 5378.09 Sm I 4 5389.18 Ti I 2.5 h 5398.26 Dy
2.5 5378.23 Nd I 7 5389.30 Ta I 2.0 5398.91 Th I

2.5 5378.32 Ce 2.5 5389.34 Hf I 2.5 5399.04 Ce
1.0 5378.84 Th 8 5389.50 Gd 2.5 5399.12 JNa

T T
I I

4 5379.10 Rh { 11 5389.58 II 4 5399.49 Mn

3.0 5379.89 Ce 1.6 5389.80 u 4 5399.57 Ce I

1.6 5380.01 La J 3.0 5389.85 Sm I 3.0 5399.94 Dy II

1.2 5380.11 Ce 1.0 5389.87 Yb II 3.5 5400.20 Nd
5 5380.62 Y 5 5389.99 Ti

\

2.0 5400.46 Tm T T
11

11 5380.99 La II 0.8 5390.39 Cr 3.0 5400.47 Mo

0.7 5381.10 Co J 8 5390.44 Rh J 3.5 5400.61 Cr I

1.6 5381.26 Pr II 6 5390.46 Th II 1.2 5400.95 Pr I

2.0 5381.34 Nb 1.2 5390.79 Pt 3.0 5400.95 U II

6 5381.40 Ho 1.4 5391.18 Zr 8 h 5401.04 Ru
1.6 5381.70 Pr 1.2 5391.36 Hf II 3.0 5401.21 Ce

1.0 h 5381.75 Co 5 5391.88 Ce 3.0 5401.39 Ru
6 5381.92 La II 1.0 5391.97 Tm II 7 5401.93 V
1.6 5382.37 Zr 42 5392.08 Sc 3.0 d 5402.06 Tb II

4 5382.61 Ce 4 5392.58 Th II 2.0 5402.24 Tm
3.0 5382.93 Th II 3.0 5392.69 Sm 16 5402.51 Ta
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

^540? 154 Ce 2 5 5411.20 Gd J 2.0 5420 66 Nd I

44 5402.57 Lu J 1.4 541l!24 Nb J 2 0 5420.75 Dv I

2.5 5402.59 Pr T
8 5411.39 S m T

3 5 5421.07 Eu I

30J u 540? 77 Eu I 1 6X • U 5411 56 Ct 4 5421 19—' I t- X a X / Gd I

540? 78 Y II 5 5411 56—/ ~ X X a 'u' Pr II 2.0 5421 33-/It- X a ^ Ce

3 0 540? 90 Nd T 2 0 5411 75 Ce T 9 5421 56 Nd II

8 5403.17 Ho J 3.0 5411.86 Eu J 6 5421.57 S m I

2.0 5403.20 u 2.0 5411.93 Nd J 1.6 5421.84 Th II
1 4 5403 43 Os I 1 2X • £. 5412.14 Os I 1.6 5421 86 Zr I

1 0 5403 54 Ta 2 0 5412*64 Gd II 12 c 5421 90 Lu I

13 5403 70 Sm T 7 rw 5413 19—' I X -/a X / Pr II 2.5 5422 20 Ce
1.6 5403.82 Tb II 8 5413.20 Gd 2.5 5422.42 Pr
3.5 5404.02 Ti 4 5413.39 Gd J 3.0 5422.44 Nb J

3 5 h 5404.15 Fe I 2.0 c 5413.48 Ta I 2.0 5422.80 Er II
A 5404 16 Dy 1 6X a \J 5413*62 Ho II 0.6 5422 89 W
4 5404.23 Ce 3 0 5413 65 Tb J 9 5423 31 Dv J

1.2 5404.47 Hf 3.0 5413.69 Mn J 1.0 5423.35 u
2.0 h 5404.73 Rh J 1.4 5413.93 Zr J 2.5 5423.42 Ce J

1 6 5404.81 Pr 3 0 5414 09 Ce I 0.6 5423 93 W I

3 5 5404*.96 Ta ^ 7 5414.66 Er II 1.8 5424.02 Hf

1 8 5405 00 Cr J 1 0X» V 5414 67^ 1 X 1 a V 1 Mo J 1.8 5424 04 Th J

2.0 5405.13 Zr J 3.5 5414.74 Nd J 2.0 5424.07 Nd J

18 5405.23 S m J 3.0 h 5415.21 Fe J 5 h 5424.07 Rh T

3 0 5405 33 Eu I 10X \J 5415 26_> 1 X ^a ^ V V I 3.5 h 5424 08 Fe I

1.6bl 5405 66 La LaO 2 0 5415 31~ X _y a X Nd 3.5 5424 08 V

7 5405 78 Fe T A 5415 46 Th II 5 5424 10~ t. ~a X \J Tb II
2.0 5405.79 Mo J 2.0 5415.68 La 4 5424.24 Dv
1.0 5405.80 Ta J 8 5415.69 Gd T

6 5424.37 YX T

1 0 5405 99 Tm II 5 541 5 98" X —'a / w Sm II 22 hi 54?4 55 Ba I

2 0 5406 00 U II 5 541 ^1 1 ?^ ~ X (J a X £- Sc 1.6 5474 7? Rh

5 5406 17 Nd II 3 0 5416 20 TbX Kf
T

2.0 5425 00 TbX u J

2.0 5406.39 Mo 1.0 5416.30 Nb T
1.6 h 5425.45 Rh T

1.6 5406.61 Ce 11 5416.34 Os T
5 5425.57 Sc T

11 5407 08 Ho I 8 5416 38~X Wa w Nd II 2.5 54?5 h'i Sm I

8 5407 42 Mn 4 5416 69 Os 5 5425 68 Th II

1 6 h 5407 51 Co T 1 6 541 7 03 Y T
4 54?fi ?A TiX *•

T

7 5407.62 Zr J 2.5 5417.38 Mo J 1.2 5426.36 Zr J

2.0 5407.65 Th J 2.0 5417.49 Th T
1.6 5426.37 Ce T

2 0 5407 66 Ce 2 5 5417 51—^ ~ X f a X Os I 3.0 c 5426 43 Tb I

1 8bl 5407.69 La LaO 1 6Xa w 5417 84 Ce II 1.6 5426 61—^
~ fc- 'Ja W X Ce

1 6 5408 36 Ce 2 0 5418 09^ ~ X tJa ' V J 5 5426 71 Dv II
2.5 5408.78 Ta 3.5 5418.70 Ce J 1.4 5426.89 Mo

30 d 5409.22 Ce II 3.0 5418.86 Ru J 6 5426.94 Eu J

10 5409.61 Ti 1 2X • 5419 07 Sm 2.5 5427 25 Ce
120 5409.79 CvV./ 10 5419 13 Dvijy 1.6 5427 27 PrIt X

1.2 5410.24 u 10 5419 13-/ ~ X / a X Ta 1.4 5427 47 Tb
1.4 5410.55 Ta 1.0 5419.40 W 0.7 5427.55 Mo

JH± u. ou Pr II c /n q 00 Gd II 4 Ru
1.8 5410.76 Th 7 5420.36 Mn 1.6 5428.00 Pr
1.8 5410.91 Fe 12 5420.38 Ce 1.4 5428.28 Ce
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intens ity Wave- Element Tn 1"^ Tt c 1xi-LLc J.10 ^ y AV3,VG — Element
and length and and and 3.iid and

Character in A Spectrum Character in A Spectrum f^h ?l T a P t T in A Spectrum

2.0 5428.42 2.5 c 5437.37 PrXT X y 2.0 5447.74 TTX X

7 5429.15 T i 2.0 5437.38 ThX 11
TTX X 1.0 5447.76 TX

9 nc, u Nd I x.O La 1 A c,AA~I Q9 Re I
cD DHCv, HI Sc u. O ^h'Kl AA V n QU. 7 DHHO, Ji Nb I
9 nc., U c/iTQ en A ^^^7 7^;D H j> 1,10 XVIU 1 ni-iil.UDl D ntO. JH T 1X X Tini 1\J

8 5429.70 2.0 5437.76 Zr J 3.0 5448.57 Zr TX

3.0 5429.86 9 5437.88 T.nXJ \X y 3.0 5448.90 T i1 X
T
X

^A'^D 94D t ^ U. il't Ce I J. u
c/1'27 on Ce 9 n^. u KAAQ 1 ^, Ti I

Ce i.t JH^O. 1^ Tb ID c;aaq 99 Ce I
oO cD ^A'^H 99

-5 H JO, D Nd TX

1.0 5431.02 13 5438.24 Y y 2.5 5449.30 Vh TTX X

1.0 5431.11 Th 1.6 5438.32 T iX X J 1.8 5449.37 Wo TX

1 nl.U Nb I 9 n jHJO.u Ce I % c. Th II
J, u Ce 9 Hf A n DnH V. 3U Ir I

T TX X Ao Dnj7. UJ S ro c 9 n C/IZIQ R_5HH7,0 XlL> T TX X

1.8 5431.66 X ct J 2.0 1 5439.21 XV IX y 1.6 5449.86 TTU
2.5 5431.90 PP J 1.0 5439.52 RhXvll y 5449.93 TT

9 ^ J HJJii . U / Pr U. 7 D'tj7. / 1 Mo I 9 '^ J HD U, U H Ce I
AH Nd II n Ru. o Rzizin ORjHtU. uo W 9 Ji Mo
i.'t

c;/l'i9 AC. Th T T± X 1 9 ZrX i.D
c/icn R/i S rO X

3.0 5432.55 Mn J 4 5441.26 Nd 12 5451.09 J

1.6 5432.64 PrIt X 1.0 h 5441.36 ITvli y 12 5451.12 NdXlU TTX J.

U. O c/i-jo 7/1 Yb II 9 ^ c/i/n cR3 HHl. 30 Gd I 9 n h jHDi.JU Er
1. D Pr

J

RZl/ll R9 Os DnUi. JH Sc
JA X u ^A/17 97 Nd TTX X 9^ -JHji. Di Fnl_j LX

6 5433.23 J 1.0 5442.41 Ct\^ X y 3.5 5451.72 y

2.5 5433.34 Pp J 6 h 5442.60 Sr J 3.5 h 5451.9 HoXXyJ J

9 c: C.A'X'X CC.JHJ J .DO Sm I 'K n DHH J. 1 J. Th I 9 ^A^9 99 Th I

u. o Th II cD UHHJ, Jl Os n Ru, o DHj^. JU Co
9 c; O 1X1

/I L'y T TX X l.U ^ZIE^9 71 Rn J

3.0 5434.18 VV J 3.5 5443.38 ThX u J 5 5452.92 HfXXX J

1.8 5434.39 n.yj
T TX X 2.5 5443.56 XJ li y 17 5452.94 y

cD C.A'XA C.-!DHjH.D J Fe U.7 c,AAA n7 Hf II vU dhdj, uu Sm I
c DHjD, UD W n R Viu.o n 3'+'+'+. Rh n QU. 7 DHD J. U

J

Mo
J1. u ThX 11

T TX X
C/l/l/l /lOUHHH.HO TTU T TX X 1 Ri.O CAC;'^ Afl

5 5435.27 TaX a J 2.5 h 5444.57 y 6 5453.46 J

1.0 5435.61 W y 1.0 h 5445.04 Fp y 3 5453.57 T.nXjIX y

-5.D DM-^D. DO Mo I % r\ \\ c;zi/ic; 9"? Rh c.AC.'X At; Ti I

n QU.o DHJD, 1 O H£ DhHD. J7 Ho H DH3 J. 7D Ce
9 n WoXIU 9 c; c;azic; a'X Pp 1 Ai.D Jxu

0.6 5435.87 J 1.4 h 5445.43 PrX^ X 4 5454.27 F.r II

4 5435.88 ThX 11
TTX X 2.5 5446.20 Pp y 2.5 5454.50 I rX X

l.D Ce ^u c;ziAA 9n Sc I 9 n h^. u n CAC/l CL.jHDH.JD Co
A c;ZlAA AC, Pp A ho n CACIA. R9 RnXvu
t Sm C.AAL UAD HHD. OH Ti "^Rj?o _^ iZ^ La

2.5 5436.73 Ti 6 5446.92 Fe 3.5 5455.21 Sc
n Q v>u.o n D tJD. 7 7 Co 9 n^. u c,AAk Q%DhHo. Os ^. u 'iAc;c -21 Gd
1.4 5437.03 Re 3.0 5447.28 Nd 4 5455.45 Dy
1.4 5437.10 Tb 2.0 5447.39 Sc 4 5455.61 Fe
5 5437.27 Nb 4 5447.56 Nd II 8 5455.82 Nd II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
Ipn offli•I. V— X X I;! X and 3.nd and and length and
in A Spectrum in A Spectrum Character in A Spectrum

7 545^1 1 3 Ru I 1 0 54ftft 92 La T
2 0 5475 9n Mo

0.9 5456.19 Nb I 0.9 h 5468.10 Nb T
1 0x« u 5476.12 RhX vli

5 5456.41 Ce I 2.0 h 5468.11 Rh T 180 5476.69 XJu IIX X
c^4^A 4A Mo I 1 0X \J 54fta 3? Er I 14 547ft 91 Ni
545ft 5ft Nd 15X -J 5468 37 Ce 1.2 547ft 9ft Tb

2 0 545ft 59 W I ft 54ft8 40 Sc T
1 0 5477 na Co T

20 5456.60 Er I 7 5468.47 Y T
0.8 5477.27 Os T

3.0 5457.00 Tb I 3 5469.11 Dv II 0.8 5477.40 Zr T

J., u 5457 Oft Pr I 0 8 5469 30 Co 1.6 5477 43 Ce
4 5457 21 Ce I 0 6 54ft9 40 Ir 2.0 5477 45 Er II

2 0 5457 3n Os I 1 0x# u 5469 71 Pr J 11 h 5477 71 TiX X
T

1.0 5457.47 Mn I 4 5469.72 Gd I II 3 5 5477.80 W T

2.5 5457.62 Eu I 2.0 5469.92 Pr 3 5 5478.29 S mKJ IIJ IIX X

J., o 5457 R9 Ce 2 5 5470 nn Os I 3.0 547a 33 Zr
0 6 5457 94 W 3 0 w 5470 34 Tb II 1.4 5478 5n Pt

-L. O 545« (14 Nb T 1 0x« u 5470 4ft Co T
0.8 YbX yj II

1.2 5458.12 V J 5 5470.64 Mn J 3!o 5478.60 Ce
2.0 5458.41 Ta T

3.0 h 5470.85 RhXVll J 3 0 5478.61 Nd T

2 0 5458 ftn Nd 7 5471 21_^ ^ / X • ^ X Ti I 4 5479 4n Ru I

2 5 5458 ft9 La II n 9 5471 33 V 3.5 S479 7*^ Pr

3 n 5458 81 Ce T
1 nX u -^"T / X •

T
2 0 Gd J

6 5459.21 Ce II 1.0 5471.56 Ta T
ft 5480.28 TJ IIX X

1.6 5459.27 u 2.0 5471.90 Dv II 2 0 5480.30 Ruxvu
u 5459 81 Tb I 7 5472 1 9 Sc 1.6 54«n 5n Cr I
A 54ftn (19 Ce 1 5 5472 30 Ce II 2.0 54an 73 La II

2 54ftn 25 Pr T A Eu T i;4Pn 74 Y II
5 5460.51 Ti T

3.5 TiX X
T

3 0 5480.83 Zr
1.6 5460.53 Ma T

3.0 5472.83 Ce 70 5480.84 SrK? X J

2 5 54ft0 ft4 Re I 4 5473 08 Nd II 1.8 5481 on Nb I

320 54ftn 74 Hg n a 5473 37 Mo 1.2 5481 1 ft"UX « X u Ta

7 Ta J u 5473 39 Y II 0.8 T CJ X • X u Zr T

2.5 5461.55 S m T
6 d 5473.53 Ce 2 0 5481.18 Ce

2.0 5461.74 Th II 4 h 5473.55 TiX X J ft 5481.22 u II
1 n 54ftl 9ft Tm II 1 4 h 547^ ft9 Ba I 3.5 5481 4n Mn
4 54ft? 45 Er II B 5474 73 Ti 1.0 54ai 4? Rh

7 5 _J Ut. , U X ThX 11 II 3 n 5474 4ft TiX X
T 10 54R1 43 Ti T

2.0 5463.38 Hf II 1.2 5474.58 Os J 2.5 5481.45 Tb J

1.6 5463.97 Cr 2.0 5474.64 Sc 1.4 5481.76 Pr J

1 n 54ft4 1 5 Tm I 5 5474 73 Nd II 1.4 5481 85 Os I
Au 54ft4 ?n Ce II 1 ftX. D 5474 aft Th II 7 5481 87 Ti

3 5 54ft4 "^R La II n 8 5474 9? Zr T
3.5 5481 94 Yb J

2.0 5464.39 TbX Kf 1.0 5475.11 W T 85 5481.99 Sc J

2.0 5465.20 Sc T
1.2 5475.13 Os T

ft 5482.00 Ce J

54ft5 "^4 Ce 3 0 5475 1 7 La 2.0 5482 01 Gd
X u u Aeo 1 n hX . U 11 5475 1 a Ru \ 5 5482 27 La II

1 n Tm II ? 5 ^47S S4 Ta 4 5482 55 U II

1.4 5465.57 Mo 3.0 c 5475.67 Pr 0.6 5483.09 Nb
3 0 5465.69 U 2.0 5475.72 Gd 2.0 5483.12 Nd II

48 5466.46 Y 7 5475.72 U 5 5483.34 Co
19 5466.72 Sm 1.4 5475.77 Pt 3.0 h 5483.38 Ce
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- 1 "m P> Ti 1"

and length and and length and and length 3.nci

Character in A Spectrum Character in A Spectrum Character in A

1.6 5483.43 Ta I 2.0 5493.42 Gd I 2.0 5502.25 La I

0.9 5483.49 Nb I 3.0 5493.45 La II 1.4 5502.67 La I

1.0 5483.96 Co 32 5493.72 Sm I 3.0 5502.80 Dv I

2.0 5484.12 Tn T T
11 1.6 h 5493.80 Mb I 2.5 5503.45 W I

1.4 5484.23 Rh 7 5494.01 Nd II 20 5503.45 Y I

6 5484.32 Ru I 2.5 5494.67 U 1.6 h 5503.54 Mo I

1.0 5484.52 U 1.6 5494.78 Ta I 7 5503.81 La I

60 5484.62 Sc 3.0 5495.20 Eu I 10 5503.90 Ti I

1.4 5484.64 Ru 2.5 5495.59 Y I 3.5 5504.15 U II
5 h 5485.10 Nd II 0.5 5495.67 Co I 35 5504.17 Sr I

9 5485.42 Sm I 0.6 5495.82 Th II 1.6 5504.30 Th I

1.4 5485.53 Pr I 0.8 5496.13 Th I 3.5 5504.51 Ho I

19 5485.70 Nd II 0.9 5496.24 W I 2.0 5504.58 Nb I

9 5485.93 T T
11 2.0 5496.42 Nd I 0.8 5504.65 Rh I

1.4 5486.01 w 3.0 5496.43 U I 2.0 5504.87 V I

2.5 5486.09 Zr I 2.0 5496.69 Ru I 2.5 h 5505.11 Gd I

11 5486.12 Sr I 3.5 5496.84 Dy I 2.5 5505.50 Yb I

1.4 5486.61 Pr 0.8 h 5496.94 Mb I 1.6 5505.66 Ta I

3.0 5487.02 XTU T T
I 1 1.4 c 5497.24 Pr I 2.5 5505.87 Mn I

2.5 5487.03 Nd II 1.0 5497.30 Hf I 4 5506.00 La I

1.8 5487.22 V I 3.0 5497.41 Er II 1.0 5506.09 Ce
4 d 5487.41 Pr I 16 5497.41 Y II 1.4 5506.45 Ce I

5487.58 Pr I 1.6 5497.52 Fe I 480 5506.49 Mo I

0.9 5487.78 w
{

5 5498.19 Ce I 3.5 5506.52 Dv I

6 5487.92 V 11 5498.21 Sm I 2.0 5506.78 Fe I

8 h 5488.20 Ti 1.6 5498.49 Mo I 2.0 5507.66 Nd
1.2 5488.26 Tb II 3.5 c 5498.57 Ho I 5 5507.75 V I

2.0 5488.63 Th II 2.5 5498.75 Gd I 2.0 5507.87 Zr I

8 5488.65 Eu 1.4 5498.86 Nd I 4 5508.40 Nd II
0.8 5488.67 Mo { 2.5 5499.26 Th I 0.9 5508.63 W I

2.5 5488.91 U 4 5499.44 Ta I 3.5 5508.79 Pr
1.4 5488.93 Pr I 0.8 5499.53 Nb I 0.8 5509.12 Nb I

0.9 h 5489.65 Co I 3.5 5499.97 Gd I 6 5509.15 Pr II

1.8 5489.94 V 1.2 5500.10 Tb II 2.0 5509.33 Os I

3.0 5490.11 Ta { 1.2 5500.32 Tm II 6 5509.61 Tb I

14 5490.15 Ti 3.5 5500.43 Gd II 17 5509.90 Y II

2.0 5490.28 Mo I 2.5 5500.51 W I 3.0 5509.99 Th I

1.4 5490.56 Pr I 1.4 5500.68 Ta I 0.5 5510.00 Ni I

2.5 5490.84 Ti 1.4 5500.69 U I 1.0 5510.12 Hf I

0.6 5491.06 Nb 1.0 5500.83 Eu I 3.0 5510.44 u

2.0 5491.07 La I 1.0 5501.02 Ru I 1.0 5510.45 Hf I

3.0 5491.15 Ce 36 5501.34 La I 8 5510.52 Eu I

3.0 5491.24 U 1.0 5501.47 Fe I 1.0 5510.67 Th II

1.2 5492.17 Mo 4 5501.47 Nd I 3.0 5510.68 Ce I

4 5492.30 Nd 1.4 5501.47 Pr I 10 5510.71 Ru I

6 5492.32 W 1.4 5501.49 U 4 5511.09 Sm I

2.5 5492.37 Pr 3.0 5501.54 Mo I 1.0 5511.18 V I

14 5492.97 U II 1.4 5501.87 Mo I 0.7 5511.49 Mo I

4 5493.17 Y 1.0 5501.93 Th II 4 5511.49 U I

1.6 5493.34 Nd 11 5502.12 Zr I 1.4 c 5511.66 Pr
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Elenaent Intensity Wave- Element Intensity Wave- Element
and length and and length and and. length and

Character in A Spectrum Character m Pi. Spectrvim Character m A Spectrum

A DD±i. / o Ti J u. o DDc.L,\j L w I 9 nc, u CC9Q n7DD^i7. U / Nd
28 5512.09 Ce 2.5 5521.10 Re I 1.4 5529.87 La
11 5512.10 S m 0.7 5521.15 Ta I 1.2 5530.19 Prx^ ±

i.J Ru u. o CC91 n 7D i. 1 / Mo I 9 R ^ i^'^n dQDD.:?U.t7 Ti
Ti po c;c:91 A"^ Y I 9 n ccQn 77 Co

l.D C 9 R9 Nh cc9n 7nDD^i. / U Y IIX X n QU.7 c;t;'^n QQ3 J^U, 77 RuXV IX

2.5 h 5512.96 Pa 2.5 5521.75 Gd 4 5531.15 PrXT X

1.4 h 5513.11 re TT
JL Jr 1.0 5521.75 ThX 11 J 1.4 5531.26 TT

T Ai.'t
C C 1 -2 T Q u n QU. 7

CC91 70DDC.L, 1 0 Ru I 1 A C C -2 1 -2 0
D-3^i..50 w I

c0 C C 1 -2 CODDi^.DO Pr II 9 A Sr 1 nl.U t; 1^"^ 9 n A La

n Y J c;t;99 1 7 Nd 1 Aieb C c -2 o on ZrXJ X J

65 5514.22 J 4 5522.46 Cp 5 c Rp y

2.0 5514.23 4 c 5522.80 PrX X 320 5533.05 Mn J

Ti I 1 A C C9'2 9Q Co I 9 n C C "2 9 C Eu I
c
_5

A ^A Tb 9 A C C9 "2 C -2 Os 9 n n c ^2 -2 -2 7 Gd

T i J 9 CC9'2 C7 Nh y 1 nlU CC-2-2 0933^:). Oil Nd y

20 5514.70 W J 2.0 5523.94 Nd J 3.5 5534.33 Ho y

1.6 5514.87 Th 0.8 5523.98 X ct J 20 5534.81 S r y

DDlD.ll Pr 7 c;t;9/l 1 9 Tb I 9 c; C C -2 c n/i
13 13^1). U't Rh I

cent; 9

Q

La 9 c; />^. -5 C c;i^9/l 1 ADDCH,m Pr l3D.5-3.io Pr II

i.O
T 9 n c;c:9/1 99 ThX 11 IIX X 1 n1 u c c -2 C 9/1 Cp y

3.0 5515.40 Dv II 1.2 5524.35 HfXXX IIX X 6 NdXN vl TTX X

3.0 5515.56 Ho TI 1.0 5524.55 YbX \J 650 5535A8 F?aXJd
cc;n c jC,

n

DDij.Dl Gd l.U c;c;9A c:R Th I 7 cc-zc A7 La II
-5.U DDiO.UU Er 1.0 c;i^9Zl An Gd II i.H cc-zc on U

U. O D 9i O. U i Os T n R hu.o n CC9/1 QpDD^H. 70 Co J 1 9 cc-ZA 9A ThX u IIX X

3.0 5516.08 Ce II 1.4 5525.61 S m T
4 5537.07 S m IIX X

32 5516.09 Sm 2.5 c 5525.62 TbX *J II 1.0 5537.12 ThX 11 IIX X

i.^l C A 97 Ta I
cD cc;9c 79 Nd J.

5

DDJ 1 , Ho Zr
9 n c; c;i A 9Q Nd 9 c; o^.3 C CC9C on Pr /I C.C.'i'J C/l

13D.5 /.13t Ce

9 n 1^ c;i A /ic:
13 D. tD Ho IIX X

c;c;9A nA J i.^ c;f;'?7 lA W J

4 5516.77 Mn 1.4 5526.09 Ce 3.5 5537.76 MnXTXll y

2.5 5517.11 Zr J 2.5 5526.52 J 2.5 5537.77 Nd IIX X

La I 9 n c;c;9A A"^ Eu I nJ. u c;t;'2R n91313.30. u^ Hf
U.o Nb ^ 1 Ai.O c;c;9A 7A Y 1 Ri.O i;c;'^R 9ADD JO, CO Hf

c; c;i 7 /inDDI /,4U 7 c; t;c;9A fl93 3^0. O/l T TX X 9 t; c c;"2 Q •20
DD jO.^il Gd ITX X

1.0 5517.86 re 1.0 5526.82 TmX ili TIX X 2.5 5538.37 PrX X

0.6 5517.86 XvU. J 3.5 5526.85 2.0 5538.53 TT
\J

u.o c en D rm Zr I 9 t; CCOA Q7 Mo I i.O c; c;'^ R 7713l3^0. / / Pr
o C Cl Q AO Ce II 9 c: c:97 1 Q/.iO Ce 1 nl.U 1313^7. VJ Tm II

y CCI Q Q1DDI O, 7i X d C c;9 7 /I YX J D n cc-^Q noDDJ7, U7 YhX k} y

1.6 5518.99 ThX 11 6 5527.85 TTU T TX X 3.0 5539.26 Nd T TX X

32 hi 5519.05 Da 1.4 c 5527.88 PrIt 1 4 5539.26 ThX 11

C CI Q Q Pr II l.U n c C9 n nn33^10, UU Th II 9 c c c
-2 Q A^DDJV.Hl Mo

Ji.O C C CI Q QA Pr A CC9Q C\'l Dv n flU. 0 DDJ7,H7 W
c c9 n n /I Mo 1 Qi.O c; c;9 Q 79 Tm 9 t; CC^Q Ql131357.01 Gd II

1.4 h 5520.05 Re 4 5528.33 Nd II 6 5539.90 Th II
75 Sc 1 nX. u ^ ~) c 0. ^ u Ta -J -3 tU. U 13 Sr
3.0 d 5520.60 Nd 6 5528.41 Zr 3.0 5540.58 Ce
1.6 5520.64 Mo I 6 h 5528.46 Mg 1.8 5540.66 Ru I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

6 5541.04 Sc I 15 5550.60 Hf I 4 c 5562.06 Pr I

5 5541.26 La I 2.0 5550.64 Ce 2.0 5562.07 Yb I

1.2 5541.47 Nb I 4 5551.35 Nb I 1.4 h 5562.21 Ce I

2.5 5541.63 Y 2.0 5551.36 Th II 0.7 5562.49 Mo
0.8 5541.65 Mo I 1.4 5551.41 Ce ^ 2.0 5562.50 Dy {

1.6 5542.19 Dy I 2.5 5551.44 U II 1.4 5563.00 Nb I

2.0 554^:. 54 Eu I 1.8d1 C C n T "7 c5551.75 Zr ZrO 5 5563.03 Ce
3.0 d 5542.71 Ce 1.8 5551.98 Mn I 5 c 5563.24 Re
6 5542.80 Pu 15 5552.12 Hf I 4 b 5563.6 Ho XTHOU
1.6 5542.88 Th I 0.6 5552.19 Mo ^ 1.2 5564.05 Mo

3.0 5543.12 Mo I 0.6 5552.25 Sc II 6 5564.17 U I

6 5543.24 Nd I 1.0 5552.30 Ce I 5
V T~ / A TO5564.19 Th II

2.5 h 5543.36 Sr I 1.0 c 5552.35 Bi I 4 5564.24 Ce I

2.5 5544.49 JVIO 1.6 5552.62 U II 8 5564.86 OC
1.8 1 5544.58 Rh I 1.2 5552.88 Os 18 5564.96 Ce }

8 5544.61 Y I, II 3.0 5553.14 Ho I 3.0 5565.28 Ce
2.0 5544.65 Ce Z.Obl 5553.17 Zr ZrO 4

r r / r" A A5565.44 La I

2.5 5544.82 U 1.0 5553.40 Pr 10 5565.49 Ti I

1.8 5544.91 Lia 4 5553.59 Sc I 1.2 5565.54 Pr
2.0 5545.01 Gd II 1.4 h 5555.77 U 3.0 5565.72 La {

5 5545.01 Pr II 12 5556.25 Ce I 3.5 5565.93 Tb I

0.8 1 5545.14 Ta I 3.5 5556.28 Mo I 14 5565.97 Ce I

4.0 5545.32 Zr 1.2 5556.30 Tb II 2.0 5566.01 Tm I

5 5545.91 JNa
T T
I I 5 5556.43 Y I 2.0 5566.50 Ce

1.6 5545.93 V 140 5556.48 Yb ^ 8 5566.52 Ho I

6 5546.02 Y II 0.9 5556.52 Ru I 1.2 5566.92 Pr
0.8

CCA/ T A5546.10 Th 1.6
err/ ~~J o5556.72 Mo I

T A
1.8 5566.94 La II

3.5 5546.40 Sc 6 5556.95 Ce 4 bbbl.lb Y I

2.0 5546.52 ce 2.0 5557.04 Th I 0.7 Sbbl.lb Mn
2.0 5546.82 Os 1.0 5557.30 Th II 5 5567.81 Ce {

4 5547.02 Pd I 4 5557.62 Nd II 3.0 5568.00 Th II
5 5547. 07 V I 2.0 5557.90 U II

1 A
1.2

r~ n / A A ~7

5568.07 W
8 5547.28 Dy 4 5558.35 Th I 1.2 5568.11 Yb I

13 5547.44 IT 11JbU 1.4 5558.66 Ce 6 5568.46 T «La
1.4 h 5547.48 Ce 2.5 5558.75 V ^ 2.5 5568.62 Mo }

1.4 5548.06 U 0.4 5558.82 Co I 0.8 5569.03 Ru I

3.0 5548.18 Th I 6 5559.22 Ce I 1.4 h
r r~ / r\ a a5569.29 Ce

2.5 d 5548.20 Gd 2.0 5559.73 Gd I 1.6 5569.48 Mo
1.8 5548.31 7 5559.75 Ru I 2.0 5569.62 r e
1.6 5548.32 Ta 0.6 5559.88 Th ^ 4 5569.96 Nd II

6 5548.47 Nd II 1.4 h 5560.06 Ce 10 5570.33 Eu I

3.0 5548.68 Nd 1.0 5560.62 Os I
1 A
1.2

n n T A OA5570.38 La I

7 5548.82 Ce 3.0 5560.69 Gd II 150 5570.45 Mo
7 5548.95 Sm 4 c 5560.94 Ho I 3.5 5570.68 U
0.8 5549.79 Os 1.8 5561.10 Sc 3.0 5571.20 Th

3.5 5550.04 Ce II 6 5561.17 Nd 2.0 5571.24 Sc
3.0 5550.09 Nd II 2.0 5561.37 Sm 0.8 c 5571.44 Nb
1.8 5550.21 Gd 1.6 h 5561.46 Ce II 4 5571.84 Pr II
2.0 5550.40 Sc 2.0 5561.46 Pr 2.0 5572.19 Ce

20 5550.40 Sm 2.0 5561.66 V I 1.4 5572.47 Th
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum
ST

Character in A Spectrum Character in A Spectrum

2.5 5572.53 Gd I 8 5582.74 Ce 5 d 5591.85 Gd I

1.2 5572.82 Tb I 2.0 h 5582.98 Ti 1.2 5592.25 Eu I

3.0 5572.85 Fe I 5 5583.68 Gd II 1.0 5592.28 Ni I

0.6 5573.01 Mn I 1.8 5583.76 Th II 6 bl 5592.3 Ho HoO
1.2 5573.07 U I 1.0 5584.01 Pr 7 5592.42 V 1

3.5 5573.35 Th I 2.5 5584.02 2.0 5592.67 Nd I

6 5573.42 Sm I 7 5584.44 Os I 4 h 5593.38 Sc I

2.5 5573.47 Re I 10 5584.50 V I 9 5593.43 Er I

1.0 5573.59 U I 4 bl 5584.7 Ho HoO 2.0 5593.62 Th II

0.7 5573.68 Mn I 3.5 5584.72 Ce I 3.0 5593.72 Ce T
I

2.0 5573.96 Ho II 2.5 5584.72 1.4 5594.12 Y I

1.0 5574.60 Pr 3.0 h 5585.68 Ti 3.5 5594.13 Gd I

4 5574.89 Sm I 1.6 5586.00 V I 26 5594.43 Nd II

1.4 h 5575.08 Ce 1.2 5586.16 Gd II 36 5594.45 Ca I

2.0 5575.19 Mo I 6 5586.24 Eu I 0.6 5594.89 Nb I

3.0 5575.50 Nd I 2.0 5586.32 ndVJvt 2.0 5594.92 Pr I

3.5 5575.86 Hf I 1.2 5586.35 Yb I 7 5594.94 Ce I

2.0 d 5575.98 Th I 1.0 5586.66 Tm II 2.0 5595.07 Th I

5576.21 Th I 2.0 h 5586.72 Ce 2.0 5595.81 Nd
0.7 5576.11 Fe I 4 5586.76 Fe I 11 5595.87 Ce 1

3.5 5576.13 Gd I 5 5586.83 En 0.6 5596.32 Mo I

1.6 c 5576.16 Nb I 2.0 5586.96 Tb I 1.8 5597.21 Gd II
0.6 5576.34

TTT TW I 2.5 5586.97 Nb I 2.0 5597.29 Pr
3.0 5576.70 Nd I 5 5587.03 Th I 2.5 5597.38 U II

13 5577.14 Eu I 1.0 5587.19 U 6 bl 5597.85 1 1 1 lU

2.0 5577.28 Ce 3.0 5587.61 Nd 3.5 5597.95 Ce I

12 5577.42 Y I 2.0 5587.72 Th II 24 5598.47 Ca I

3.0 5577.70 Nd I 0.7 5587.86 Ni I
r\ I—

0.5 5598.47 Mo I

3.5 5578.27 Ce 2.0 5587.96 Nd II 1.2 5598.75 Ta I

1.6 5578.29 Nb I 1.4 5588.12 Ce 2.5 5598.96 Le T
1

1.6 5578.40 Ru I 5 5588.20 R m 14 5599.42 Rh I

2.5 5578.66 Nd 3.0 5588.33 Ce I 2.5 5599.52 Ta I

0.5 5578.73 Ni I 6 5588.34 La I 0.8 c 5599.59 Nb I

1.0 5578.81 Pr I 2.5 5588.47 Yb II 1.2 5599.80 Eu I

3.0 5578.89 Ce I 70 5588.75 Ca I 6 bl 5600.02 T «
Lia LaO

1.2 5579.16 Ti 2.0 5588.87 Th 0.7 5600.50 Os I

3.0 5579.36 Th I 3.5 5588.91 Nd 5 d 5600.71 Dy II
5 5579.63 Eu I 1.0 5589.25 Ce 0.9 5600.77 Hf I

1.6 5579.76 Sc I 2.0 5589.56 Tb I 7 5600.86 Sm II
8 5580.03 Eu I 1.0 5589.95 Tm II 0.9 5601.05 Mo I

1.4 5580.66 Os I 10 5590.11 Paa. 5 d 5601.19 Er I

1.8 5580.82 U II 1.0 5590.13 Ce 12 5601.26 Ca I

1.6 5581.08 Y I 1.4 5590.53 Ce I 26 5601.30 Ce I

2.5 5581.23 u 1.8 5590.73 Co I 1.2 5601.31 Pr
1.6 5581.36 Tm I 0.8 c 5590.95 Nb I 2.0 5601.38 V I

3.5 5581.60 Nd II 1.4 5590.96 Y I 6 5601.43 Nd I

4 5581.61 U II 6 b 5591.1 Ho HoO 0.6 5601.60 Th I

42 5581.87 Y I 12 5591.33 Sc 5 5601.92 Nd I

12 5581.97 Ca I 1.2 5591.58 Mo 8 bl 5602.50 La LaO
1.2 5582.40 Pr II 1.2 5591.62 Tb II 4 5602.68 Nd II
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Table 2. All Observed Lines in Order of "Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriam Character in A Spectrum

2.5 5602.76 Mo I 1.6 5614.01 Hf I 0.5 5624.58 w I

12 5602.84 Ca I 4 5614.30 Nd II 14 P / A /I / A5624.60 V I

2.0 5602.91 U II 2.0 5614.45 Gd I 5 5624.89 V I

U. o 5602.96 r e 8 5614.72 L/ e T 1.2 5625.23 L-e

1.6 5603.14 Ru I 0.7 5614.79 Ni I 0.4 h 5625.33 Ni I

2.0 5603.52 Nb I 3.0 5615.32 Th I 3.5 5625.55 Ir I

0.6 5603.55 Ru I 2.0 5615.35 Nd I 4
1" / A P ~7 A5625.72 Nd II

3.0 5603.65 Nd II 5 5615.65 Fe I 10 5626.01 Sm I

U.D 5603.93 JND ^ 2.0 5615.68 1 n T T
I 1 4 5626.01 V J

1.2 5603.99 u 1.8 5615.98 Ce I 2.5bl 5626.03 La LaO

2.5 5604.19 Sc I 0.8 5616.19 W 5 b 5626.4 Ho HoO
1.2 5604.33 W I 2.5 5616.21 Gd II 9 5626.52 Er II
4 5604.51 Th II 1.0 5616.53 Ce 0.6 5626.73 Th II

5604.94 V 1.2 5616.58 TTU T
1 2.5 5627.49 T

1

0.6 5605.28 Th I 0.8 5617.08 W I 7 5627.60 Ho I

0.7 c 5605.50 Ta I 4 5617.71 Nd II 28 5627.64 V I

3 5605.64 Dy I 0.7 c 5617.71 Ta I
T A
1.2

l~ / A A A5628.02 U II
8 5605.64 Pr II 18 5617.91 Gd I 1.0 5628.20 Ta I

5605.86 Hi U 1.2 5618.45 IVllJ
T
1 1.2 5628.21 e

8 5606.33 Y I 0.6 5618.77 Mo I 3.5 5628.24 Ho II

4 5606.46 Ce I 2.5 5618.81 Eu I 1.2 5628.26 Nb I

1.0 5606.64 Tm I 3.U 5619.00 Nd A C
0.5

C / A O A "7

5628.27 Hf I

1.2 5606.68 Pr 1.4 5619.38 Mo I 3.5bl 5628.60 La LaO
1 nX. u 5606.73 rtu 3.0 5619.44 irijL

T
1 2.0 5628.64 \^ T J

3.5 b 5607.1 Ho HoO 0.8 5620.04 Ir I 2. Obi 5629.02 Zr ZrO

1.0 h 5607.21 Re I 1.0 5620.07 Pr 3.0 5629.17 Nb I

0.6 5607.71 Rh I 3.0 c / o n no5620.08 Os I 5 bl
FT / A A A A5629.28 Ti TiO

1.4 5608.35 Rh I 10 5620.14 Zr I 1.2 5629.46 U
1 ZL 5608.62 iViU 1.8 5620.25 rj r<ir r T

I 6 5629.55 J

1.2 5608.86 u 1.8 5620.39 Ce I 2. Obi 5629.58 Zr ZrO

2.5 5608.98 Pr 24 5620.54 Nd I 0.8 5629.65 W I

1.4 5609.23 Md I 3.0 5620.68 Ta I
A n
0.8

r~ / A A "VA5629.79 Ru I

1.2 5609.45 Ce I 5 5620.78 U I 38 5630.13 Y I
c n 5609.94 Hj r T

1 1.6 5621.43 T T11 0.6 5630.30 1 n T
1

5 5610.22 Pr II 2.5 5621.51 u I 2.5 5631.02 Sc I

1.0 5610.25 Th I 1.2 5621.55 Tb II 12 5631,22 La I

8 5610.26 Ce II 7 5621.79 Sm I
n A
1.0 5631.26 W I

1.6 5610.67 Th I 4 c 5621.85 Pr II 20 5631.40 Tm I

D 5610.89 TTU T
I 8 5622.02 T

1 4 5631.71 o n T
1

5 5610.92 Ce I 4 5622.44 Eu I 2.5 5631.97 W I

6 5610.93 Mo I 1.0 5622.67 Ce 5 5632.03 La I

7 5611.82 Er I 1.4 5623.00 Ce T A10 [T / O A A r"5632.25 Gd I

1.0 5612.07 Th I 10 5623.05 Pr II 1.6 5632.25 Y I

1.0 5612.11 Zr I 3.0 5623.53 Zr 0.9 5632.46 V I

1.2 h 5612.27 Re I 1.2 5623.62 Nd 20 5632.47 Mo I

1.4 5613.07 Mo I 1.2 5623.75 Ce 1.2 5632.47 U
4 5613.24 Dy I 1.0 5623.91 Y 3.0 5632.48 Ce
6 5613.27 Hf I 0.9 5624.20 V 5 5632.54 Eu I

3.0 5613.64 Ho I 8 5624.43 Pr II 0.4 5632.77 Rh I

3.5 5613.70 Ce II 1.0 5624.55 Fe 1.4 5632.89 Y I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

1.0 h 5633.02 Pr I 24 5643.24 Gd I 2.5 b 5654.82 La I, LaO
5 5633.09 Ce I 12 5644.10 Sm I 20 5655.13 Ce I

3.0 Gd I R AZl/l 1 AD*tH. J. H Ti I i.-j RARR A9 Pd I

0.7 5633.90 V 0.8 5644.25 U 8 bs 5655.9 Ho HoO
5634.38 u 0.4 5644.48 W 1.2 5656.21 Ce

2.0 5634.49 Ce I 8 5644.69 Y I 3.0 5656.34 Sm I

3.0 5634.86 Mo I 2.5 5644.84 Gd II 1.2 5656.54 La I

1.6 c Nb I Os I
00 RAR7 AA V I

0.5 5635.50 W 1.6 5645.30 Nb ^ 10 5657.72 La
0 9 5635.51 V 2.0 5645.39 Pr 28 5657.88 Sc II

1.6 5635.71 Ta I 2.0 5645.40 Tm I 1.0 5657.93 Th I

7 5635.76 Nd I 2.0 c 5645.75 Tb I 1.6 5658.26 U I

1.6 DOJD ,OH Ti Eu I D DODO, J<J Tm I

0.7 h 5636.12 Co 4 5645.88 Th II 7 5658.34 Sc II
3 5 5636.22 Er J 12 5645.91 Ta 2.5 h 5658.48 Er II

22 5636.24 Ru I 7 h 5646.02 Dy I 1.2 5658.83 Fe I

2.0 5636.46 Fr 6 5646.11 V I 7 b 5658.9 Ho HoO
2.0 D OJO,D u Tb I -J. u ^AZIA "^A Sc I n A R ARQ nD ODv , 1. J. Co I

0.8 5636.80 U 3.5 5646.58 Ce
\

16 5659.58 Ho
2 0 5637.30 Stn II 2.0 5647.22 Co 0.8 5659.62 Rh J

5 5637.39 Ce II 1.8 5647.60 Sc I 1.2 5659.78 Ce I

0.8 5637.41 Os I 2.0 5647.98 Nd I 4 5659.78 Nd II

1.2 h U -J DHO, J_ U Rb I 5 -J D 3 /. OH Pr II

3.5 5638.19 Ce 18 5648.25 La ^ 20 5659.86 Sm
J1 2 5638.41 Ce 0.8 5648.38 u 0.7 5660.07 W

1.2 5638.63 Ce I 6 5648.38 W I 0.8 5660.21 Os
5 c 5638.79 Pr II 8 5648.47 Y I 3 5660.75 W I

3.0 c -3 D J 0. OU Tb I 7 Ti I 1 9 RAAl R4 Sm II

3.0 5639.31 La 0.6 5648.98 Os
J

2.5bl 5661.55 Ti TiO
13 5639.53 Dv 1.0 h 5649.37 Cr 3.0 h 5661.56 Pr

5 5639.54 Nd I 0.5 5649.56 Ru I 18 5662.16 Ti I

6 5639.75 Th II 6 5649.56 Sc I 1.4 5662.19 Pr II

2.0 DDHU. i i Ce U.J RA/IQ 7nJDH7, / U Ni I 9 n RAA9 4A Nd I

3.0 5640.18 Ta 14 5650.13 Mo 7 5662.91 Ti
1 2 5640.33 TJ 5 5650.60 Ce 50 5662.94 Y II

10 5640.34 Er I 1.2 5650.83 Hf I 1.2 5663.18 Ce
1.4 5640.34 Pr I 1.0 5651.11 Eu I 1.4 5663.48 Ce I

6 -3 OH u, 0^ Ho n 7 RAm ft7 Mo I J, uiib D00J9 0 Cs I

1.2 5640.79 Ce 3.5 5652.00 Yb II 3.0 5663.91 Sm
J9 5640.98 II 10 5652.01 Dv 6 5663.99 Ce

2.5 5641.43 Er I 1.0 5652.90 Th II 0.4 5664.02 Ni I

2.0 5641.52 Dy II 1.2 5652.96 Ce 2.0 5664.04 Cr I

0.8 _J DH±, Do Ru I -JOD J?. J U Ru I n 7 RAAd "^4
-3 DO H. ^ H Mo I

0.7 5642.04 W 1.2 h 5653.33 Gd 5664.38 Mo
\8 5642.11 Nb \ 4 5653.57 Nd { 0.7 5664.34 W

0.6 5642.36 Cr 2.0 5653.79 U 3.5bl 5664.42 Gd GdO
2.0 5642.56 Os 1.0 5654.01 Th II 13 5664.51 Zr
3.0 5642.60 Tm 0.8 5654.14 Nb 2.0 5664.68 Ce
1.7 5642.69 Pd 3.0 5654.25 Pr II 6 5664.71 Nb
1.4cw 5643.20 Pr 2.0 5654.41 U II 1.2 h 5664.86 U
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrxim Character in A Spectrum

0.8 5664.89 Lu II 6 5675.27 Y I 3.0 c 5685.74 Tb II

10
r / / A on5664. VU Ta I U.D DO ID. DO W I 5 56o5.o6 Ce

8 5664.95 Er I 12 5675.44 Ti I 3.5 5686.38 Rh I

1.4 5665.18 1 n 6 5675.49 Hjr 4 c 5686.48 1 D
T
1

0.8 5665.20 Ru I 38 5675.85 Tm I 1.4 5686.50 Pr

1.2 5665.26 Nd I 15 d 5675.97 Nd I 0.4 5686.53 Yb II

1.0 5665.38 Ce 6 56 76.33 Nd I 2.0 5686.66 Gd I

5 5665.44 Er II 1.2 5676.61 W I 140 5686.84 Sc I

2.5 5665.62 1 n T T
I 1 6 5676.88 ue 4 5686.84 o m

8 5665.63 Nb 1.4 5676.93 W I 2.0 5686.98 Sm I

1.6 5666.28 Zr I 1.4 5677.04 Pr II 2.0 h 5687.19 Pr II

1.4 DDDD.4^ Dy I l.c DD / /.iiD Ce U.b C ^ 0"7 ^ /!rib8 /.o4 Mo I

0.8 5666.86 Nb 3.0 5677.45 Gd I 1.2 5687.82 Ce
6 5667.16 o C

T T
1 1 1.2 SbllAl IND 14 1 5688.22 iNa

T
1

0.8 5667.30 Mo 1.8 5611.69 Dy { 2.5 5688.25 Ta I

10 5667.88 Re I 13 5677.76 Ce I 6 5688.46 Pr II
oo DDDO. ib V I

C ^"7"7 OQ Mo I ^.5
r / Q n /I Q Ce I

6 c 5668.45 Pr 0.6 5678.97 Th 24 5688.53 Nd II
8 5668.87 T T 1.2 5678.98 ue 28 5689.14 JVIO

T
I

10 5668.94 Ce II 1.2 5679.63 Ru I 2.0 5689.18 Pr II

8 5669.04 Sc II 3.0 h 5679.94 Ti I 9 5689.47 Ti I

U I
c o n TO Ba I 2.5 C^OQ CI5D87.Di Nd I

4 5669.55 Pr II 1.8 5680.27 Ce 1.2 5690.14 Pd I

7 5669.77 1.2 5680.37 TTU 5 d 5690.95 trryj

26 5669.97 Ce I 2.5 5680.88 Os I 5691.04 Pr

3.0 5670.02 Pr II 5 bl 5680.89 Gd GdO 3.5 5691.39 U II
QO d6 /U.U / Pd I IL) 56oU.9U Zr I 1.2 5691.4

/

Ce
22 5670.85 V I 1.8 5681.10 Eu I 16 c 5691.47 Ho I

3 cw 5671.02 IND 1.2 5681.16 JNa 1.2 5692.05 om T
I

1.8 5671.25 Dy I 0.6 h 5681.20 Cr { 2.5 5692.13 Ce I

1.2 5671.41 Ce 5 5681.90 Pr II 3.5 5692.13 Gd I

56/1.55 La II 0.9 56o^:.^U Ni I 13 569^.94 Ce I

170 5671.81 Sc I 0.6 h 5682.48 Cr I 1.2 5693.09 Nb I

8 c 5671.84 TT „Ho 7 1 5682.66 Na 1.2 5693.63 •XTY T
1

2.0 5671.84 Tb I 1.2 5682.78 Ce { 3.5 h 5693.67 Dy II

3.5 5671.87 Ce I 2.0 5682.89 Mo I 3.0 h 5694.10 Dy
4 5671.91 Nb I

1 /I1.4 5683.14 Ce 0.6 5694.39 Mb I

0.6 5672.07 Mo I 1.4 5683.22 V 3.5cw 5694.54 Dy II

2.0 5673.42 1 1 3.5 5683.33 Ga 2.0 5694.73 L- r
T
1

0.7 5673.56 w { 1.6 5683.33 U 0.6 5695.00 Ni I

1.4 5673.63 Mo I 1.0 5683.60 Tm I 6 h 5695.09 Pd I
n
4 56 /3.o5 Eu I 3.0 56o3. / / Ce II 1.2 Nd I

1.4 5674.13 Pr 2.5 5684.11 Gd GdO 1.6 5695.55 Er II

0.6 5674.38 Os I 11 5684.20 Sc II 2.5 5695.74 Ce
2.5 5674.42 W 1.8 5684.24 Eu 8 5695.84 Ce I

3.5 5674.47 Mo 3.0 5684.77 Tm II 2.0 5695.93 Pr II

7 5674.70 Ho 1.2 5685.19 U 0.8 5696.03 Mo I

0.8 5674.88 U 1.2 5685.42 Zr 7 5696.19 La I

1.2 5674.98 Th 3.0 5685.60 Dy 36 5696.22 Gd I

2.5 5675.10 Ce 1.2 5685.61 Pr II 3.0 5696.24 Sm
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
Ion n"t"Vi and CLXIU iC Ilg UXl and and lengtn and
111 Jr\ Spectrum \r\ A Spectriam Character in A Spectrum

8 bs 5696.3 Ho HoO 1.8 5706.99 u 4 5716.50 Ce
1.0 5696.44 Tm II 8 5707.10 Th II 0.6 5716.53 Ta I

16 c 5696.57 Ho 6 5707.61 Pr J 1.8 5716.87 U J

16 5696.73 Sm I 3.5 5708.23 Ti 1.8 5716.95 Re I

32 5697.00 Ce 18 5708.28 Nd T T
II 26 5717.28 Sc

1 4 5697.82 W I 22 5708.61 Sc J 6 5717.48 Er I

1.6 d 5697.90 Nb I 2.5 5708.89 Zr I 4 5717.92 Sm I

5698.03 Nb J 0.8 5708.95 V J 9 5718.12 Nd II

2.5bl 5698.03 H£ HfO 1.8 5709.06 Ce I 6 1bl 5718.21 Zr ZrO
0.7 5698.27 Mo 1.4 5709.33 Nb 1.2 5718.36 Ce

3.5 5698.33 Cr J 1.0 5709.37 Os I 9 h 5718.48 Dy I

85 5698.52 V J 6 5709.42 Gd I 1.2 5718.59 Ce
3.5 5698.75 Dy II 1.0 5709.49 U 26 5719.04 Ce I

5 5698.93 Nd II 1.8 5709.56 Ni I 3.5 5719.09 Nd
14 5699.05 Ru ^ 3.0 5709.73 Sm /I

4 5719.09 Pr T T
II

40 5699.23 Ce I 2.5 5709.98 Tm II 2.0 5719.16 Sm
3.0 5699.24 Ta J 1.0 5710.07 Ce 10 5719.18 Hf I

1.4 5699.28 Mo I 3.5 5710.32 Gd I 8 5719.53 Er J

1.0 5699.39 La I 0.8 5710.85 La 1.0 5719.56 Ce I

120 5700.21 Sc 3.0 5710.89 Er T T
II 4 d 5719.63 Pr

10 5700.24 Cu J 5 5710.93 Sm J 5719.81 Pr
2.0 5700.45 Th II 2.5 5711.43 Re J 1.6 5719.63 Th I

8 5700.69 Th II 5 5711.45 Ce II 0.6 5719.82 Cr I

5700.90 Th II 2.0 5711.45 Sm 13 5720.01 Yb I

9 5701.35 Gd 3.5 5711.65 Pr T T
II 3.5 5720.02 La

3.5 5701.57 Nd I 100 5711.75 Sc I 1.6bl 5720.16 Hf HfO
0.7 5702.11 Mo I 1.4 5711.80 Mo I 4 5720.19 Sm

14 5702.24 Nd II 6 5711.88 Ti J 4 5720.20 Th I

2.0 5702.31 Cr I 0.8 5711.90 Ni I 3.5 5720.48 Ti I

6 5702.39 Ce 1.8 5712.29 Ce 1.6 5720.61 Y

0.8 h 5702.47 Rh I 5 5712.40 La II 3.0 5721.38 Sm
7 5702.68 Ti J 1.8 5712.45 Tb II 15 5721.93 Os J

3.0 5702.92 Dy J 1.0 5712.64 Cr 3.5 5721.96 Ce J

4 5703.23 Ce 2.0 5712.78 Cr I 2.0 5721.99 Gd II
3.5 5703.33 La II 1.6 5713.28 Hf 1.0 5722.23 U

65 5703.56 V J 1.2 5713.49 Lu II 13 5722.74 Mo J

2.0 5704.07 U 2.0 5713.83 Pr 0.6 5723.06 W J

1.2 5704.31 Ta J 4 h 5713.92 Ti J 0.7 5723.11 Mo J

2.0 5704.39 Pr I 3.0 5714.02 La I 3.5 5723.63 U II
1.0 5705.66 TTu 1.0 5714.55 La 20 5724.08 Sc

5 5705.72 Mo T 0.8 5715.09 Ni J 2.0 1 5724.45 Rb J

1.4 5705.95 Dy II 9 5715.13 Ti I 1.6 5724.45 Sm J

2.0 5706.16 Nb 2.5 5715.24 Ta J 4 5724.75 Gd J

12 5706.20 Sm 4 h 5715.29 Ce II 1.0 5724.82 Ru
{9 5706.21 Nd II 0.8 5715.59 Nb 2.5 5725.39 Th

2.0 5706.28 Ta 1.6 5715.79 Tm 5 5725.64 V
4 5706.48 Nb 1.4 5716.08 Pr 1.2 5725.66 Nb

11 5706.73 Y 0.8 h 5716.21 V 1.0 5725.73 Ru
3.0 5706.75 Sm 3.0 5716.35 Nb 3.5 h 5725.84 Dy II

40 5706.98 V 5 5716.48 Ti 1.0 5725.85 Ce
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Table 2, All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriim Character in A Spectrum

1.8 5726.14 Ce 16 5737.06 V I 1.2 5746.49 Ce I

7 5726.83 Nd II 0.8 h 5737.22 Tm II 1.8 5746.71 Ta I

6 5726.99 Er I 2.0 5737.27 U I 1.2bl 5746.93 Y TO
60 5727.03 V T

1
1 ni. u 5737.36 Nb I 1.8 5747.14 Pr

2.0 5727.25 Ce 0.7 5737.89 Os I 0.6 5747.26 W I

2.0 5727.29 La II 4 5738.01 Sm II 1.2 5747.47 Ru I

0.5 5727.30 Rh I 0.6 5738.20 Nb I 9 c 5747.58 Tb I

12 5727.66 V I 0.6 5738.29 Mn I 1.0 5747.67 Mo I

1.0 5728.36 FT U.b 5738.29 Th II 1.2 5747.70 V T
1

7 h 5728.64 Dy II 3.0 h 5738.73 Dy II 2.0 c 5747.88 Pr

1.4 5728.77 Mo I 1.0 h 5738.93 Tm II 4 5748.09 Sm I

5 5728.89 Y II 4 5739.00 Eu I 1.8 5748.13 U
6 5729.19 Nb I 11 5739.18 Er 3.5 5748.15 Nd II

11 5729.29 T
I o 5739.24 Ho I 3. Obi 5748.17 Zr ZiTKJ

2.0 5729.30 Sm I 8 5739.51 Ti I 1.0 5748.29 Ce

1.8 5729.38 Ce 0.5 5739.60 W I 1.0 5748.47 U
1.6 d 5729.45 Mo I 0.7 5739.66 Mo I 7 5748.65 Er I

5729.59 Mo I 0.7 5739.72 Os I 0.8 5748.72 Hf I

0.9 5729.87 jyjo J D 5739.96 Nd II 0.8 5748.76 Th T
1

10 bl 5730.12 Y 4 5740.02 Ti I 3.0 5748.87 V I

1.4 5730.13 Sm 6 5740.19 Dy I 1.8 5748.95 Ce I

4 5730.87 Eu I 4 5740.62 Er I 3.0 5749.06 Nd
1.8 5731.05 Nd I 14 5740.66 La I 6 5749.19 Nd I

16 5731.25 V T
1 Qo 5740.86 Nd II 1.2 5749.22 W T

1

3.5 5731.87 Pr II 3.0 5740.89 Sm I 2.5 5749.40 Th II

1.4 5732.09 Y I 1.6 5741.18 Th II 3.5 5749.41 Gd II
7 5732.95 Sm I 1.4 5741.19 Sm I 2.5 5749.58 Ho I

2.5 5732.99 Th II 1.8 5741.22 Ti I 3.0 5749.66 Nd I

2.0 5733.26 TTU 5741.28 Nd 0.6 5749.92 1 D
T T
11

2.5 5733.42 Er II 0.9 5741.71 Mo I 3.0 5750.50 Dy I

1.0 5733.82 Tm II 5 5742.08 Nd II 1.8 5750.54 u
11 5733.86 Gd II 2.0 5742.09 Th I 38 5751.40 Mo I

1.8 5733.94 Ce I 3.0 5742.76 Nd 4 5751.44 Nb I

3.0 5734.01 •XTV T
1 1.4 5742.94 La I 3.5 5751.88 ud T

1

3.0 5734.02 Ho I 3.5 5743.20 Nd II 0.8 5752.02 Ru I

1.0 5734.06 Mo I 7 5743.35 Sm II 1.2 5752.52 Ce
2.5 5734.55 Nd 8 5743.45 V I 6 5752.53 Er I

3.0 5734.95 La I 10 5743.53 Ce I 1.2 5752.74 V I

5 5735.09 w T
1 D 5743.85 Y I 2.0 5752.84 1 1

T
1

2.0 5735.69 Ce I 1.2 5744.14 Nd II 11 c 5752.93 Re I

10 5735.70 Zr I 12 5744.41 La I 2.0 5753.02 Pr
4 5735.98 Gd I 4 5744.66 Gd I 0.8 5753.04 Th I

2.0 5736.38 U I 2.0 5744.69 Ce 3.0 5753.53 Nd II
5 5736.4 Ho HoO 5 5744.77 Nd II 0.6 5753.69 Cr I

48 5736.55 Lu I 1.2 5745.50 Sm I 8 d 5754.17 Gd I

2.5 5736.58 Er I 7 5745.54 Dy I 0.5 5754.57 W
2.0 5736.61 Pd I 0.8 5745.68 Th II 1.2 5754.68 Ni I

3.0 5736.84 Sm I 1.2 5745.99 Ru I 2.5 5755.81 Ta I

6 bl 5736.85 Sc ScO 8 5746.36 Gd I 0.6 h 5755.90 Yb I

2.5 5736.96 Er I 0.6 5746.43 Cr I 1.0 5756.09 W I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and iengtii and and length and

Character in A Spectrum Character m i\ Spectrimi Character in A Spectrum

oo Pr II J» -J Ho 1 nX. u R77A QnD 1

1

D. 7U u
0.8 5756.83 Ru 0.9 5767.18 Hf II 1.4 5777.29 Pr
1.8 5756.86 Ti T

2.5 5767.33 Nd I 50 hi blll.bl X-/CI IX
oo ci7R7 A9 Er II 1 n i;7A7 4^_^ / o / . H^ U I 1 nX. U ^111 813 / / / . OX U
s>, u '^I'^l Q7 Sm 9 ^1 r« R7A7 Q1 Ta I n AU.O ^119. 1 Q3 / / O. X y Mo I

C, u _) / D O, U Tm T n Ru.o R7A7 Q9 Ru I g D 1 / O. 33 S m TX

2.0 5758.14 u T
8 5768.90 Ce II 1.4bl 5778.57 Zr ZrO

4 5758.24 Ce J 12 5769.07 La II 0.4 5778.83 TmX IXi TT
AH DID O. J? U Ce 9 n _J / O y . X _J Pr Ao R77Q 943 / / 7, ^H Sm I

i. u
C,7CO -2C
J / D O, J? J U 98 _J / D y . ^ H La I 8O R77Q 9Q3 / / 7 . ^ 7 Pr I

Jm<J
c;7c;r fi9 Dv J 94 ha^ H lib

C7^n CO3 / D y , 3 7 IX 9 R R77Q '^A3 / / 7, 3D Mn T
JL

1.4 5759.39 Pr 0.6 5769.75 A/in TX 2.0 5780.02 X ct
TX

6 5759.52 O III TTX X 1.4 5769.78 Pr 0.6 5780.11 IVl*-'
TX

u. O D 1 D7, OD w t ci7AQ 873 / D y . O / Nd II n AU.O R78n 1 Q3 / OU, X 7 Ml I

D / DU. U U Nd QO q7Aq Q93 / D 7. 7il Er I 0 au.o c;78n "^43 / OU, 3H Nb I

c;7An 91D / OU. ^ i Pr J 9 ^ c;7AQ QR3 / D y. y 3 Ce TX
i.D 3 / oU, 37 TT TX

4 5760.21 Tm J 6 5769.99 La TX 7 5780.71 Ta TX

5 5760.34 Nb J 3.5 5770.44 Ce TX 3.0 5780,78 T i TX

0 D 1 OV.DD Th I
c3 R77n c^n Nd II 1X 3 R78n 893 / OU. Oil Os I

1 n1. u D ( OU. _J O Ce n Au.o 3 / / X . U 3 Mo I 1 n hX . U 11 R781 9n3 / O X « C U Cr I

n Au. o ^7AnD 1 OU. 0_J Ni T
1 n R771 rm3 / / X . U 3 TT TX

"7 ^781 AQ3 / OX. D7 Y IIX X

1.2 5761.41 V J 1.4 5771.08 Nb TX 0.5 h 5781.81 Cr TX

1.2 h 5761.61 Ta J 2.0 5771.20 Gd II 6 5781.93 S m II
n Q ^7AT A9D 1 Dl. Oc. Tb II 1 AX.D R771 A73 / (X.D/ Yb II 4nHU R789 13 / Oci, LJ Cu I

J. -3
'^7A1 7n Nd II n ftu.o R771 Q'^3 / / X. y

3

Ta I 1 4X.H R789 "^A3 / O^, 3D Tm II

1 ? ^7A1 P.dD / DX. OH La J X. H c,771 QaD 1 1 X. y

O

Ce II 4 ^789 443 / O^.HH Ce
0.8 5761.88 u 3.5 5772.22 Ce I 1.0 1 5782.60 K I

1.6 5762.08 Nd J 5 5772.42 V I 0.8 5782,61 V I

H 11
c;7A9 97 Ti I 11 hiX X Ul ^117 74 Sc ScO 1 4X.H ^IP.? 81

/ Oc.. OX Ce I

R7A9 AAD 1 D£.. DO Tb 3 ^117 88 Ce I
c.3 c,789 813 / Oil. OX Er

^7A9 7Q Er T
4 ^11% 1

1

3 / / J , X X Pr 9 n hC,\J 11
^78"^ 1

1

3 / OJ, X X Cr TX

1.2 5763.00 Ce 15 5773.12 Ce IX 1.4 h 5783.33 Mo TX

0.7 5763.01 FpX J 2.5 5773.59 Ce TX 0.8 5783.50 V TX

n ft J / D J. DH Th I 1 nX u D 1 1 J , 1 1 Sm I 1 9 ^78"^ AQ3 / 03 , D 7 Eu I

n Au.o c.n^.'i c,7D 1 O J,D 1 Pt 9/I,

3

c.ll'i, 8A3 / ; 3. OD Y I 9 R h 3 / 03, 73 Cr I

D 1 OJ,OJ TT J 1 HX. H ^11% QRD 1 1 J, 7 3 PrX X 1 4X.H 3 / 03. 7

7

Ce ITX X

4 5763.91 S m J 7 h 5774.05 T iX -L
TX 3.0 h 5784.38 V TX

1.6bl 5764.22 Y "YDXV-' 1.4 5774.55 TX 1.6 5784.44 TmX LXi TX

1 9 ^7A/l 9"^ Nd 1 AX.D i^llA c;a3 / / H.3u Gd II oo ^784 A43 / OH. DH Er I

1

H

R7AZ1 '^n Tm 9 n 3 / / 3. U U Ce I 3 R784 8c;3 / OH. 03 Ce I

A HI ^7AA zic; O I-/v./
A hiD Di ^IT^ "^93 / 1 D, jc. n ftu.o c;784 SA3 / OH. OD ThX 11 IIX X

2.5 5764.77 5 5775.40 T.nJ-J U TX 5 5784.96 NdX^ VI TX

3.0 5764.99 Nh J 1.4 5775.80 Cp 2.0 h 5785.00 CrVy A TX

9 n ^7A^ rm Os 1 nX. u ^11^ Q9 Pr II 9 Rc. 3 R 78^ 1 83 / OD. X O Tb II
99 3 / D3. ^ U Eu J 7 ^llk 093 / / D. Gd I AD C 3 / O 3. 3 U Pr II

9 c; R7AR ^43 / D3. 3H Ce 0 ^ nc.,D C ^11(^ (173 / / D. U / Nb I n Au.o R78R AQ3 / OD. D7 Mo I

1.0 h 5765.41 U 5 5776.12 Nd I 1.6 h 5785.82 Cr I

5 5765.64 Y 2.5 5776.64 V I 7 h 5785,98 Ti I

5 h 5766.35 Ti 10 511b.ll Ta I 4 h 5786,16 V I

2.0 5766.56 Ta 11 cw bllh.Q2> Re I 6 5786,18 Pr II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

1.2 5786.86 Ce 5 5800.09 Nd I 6 5810.72 Ce I

10 d Sm II 9 1
conn n '2 Ba I 10 5811.10 Ta I

5787.15 Sm I 4 5800.27 Eu I 1.0 5811.18 Tm II
1 A 5787.22 1.6 5800.46 JViO

{

1 Di.O 5811.29 TTu
2.0 5787.53 Sm I 8 5800.52 Sm 9 5811.57 Nd II

4

-

5787.54 Nb I 7 5800.59 Lu I 8 1bl 5811.60 Sc ScO
5 h 5787.99 Cr I 3.5

(T n A o / n5800.60 Os I 1.2
r O T T o o5811.83 Ce

13 5788.13 Ce I 8 5800.77 Er I 13 5812.93 Ce
5788.22 INu 2.0 5801.24 o m 1 Ai.4 5813.59 Pr T T

11
1.4 h 5788.30 Pr 1.2 h 5801.66 Sm II 1.0 5813.83 U

8 5788.38 Sm I 1.4 1 5801.96 K I 0.6 5813.86 Mo I

1.6 V I 3.5 conn T 15oU2.11 U I 5 5813.89 Nd I

2.0 5788.59 u II 2.0 5802.67 Mo I 3.0 h 5814.28 Er I

i.4 5788.92 Fr 9 5802.84 b m 0.8 5814.41 TTu
24 5789.24 La I 5 5802.92 Gd I 6 5814.89 Sm }

0.8 5789.79 Nb I 8 5803.13 Tb I 2.0bl 5814.96 Ti TiO
28 h 5790.65 Hg I 0.8

c n o o o /I5803.34 Rh 5
r A o o5814.98 Ru I

1.4 5790.87 Pr 0.6 5803.45 Yb 14 d 5815.18 Pr II
ID n 5791.00 cr 3.0 b 5803.8 no rlOU 5815.37 Pr
2.5 5791.12 Er II 0.5 5803.98 Mo 1.4 h 5815.33 Nb \

1.2 5791.32 Ce 18 5804.02 Nd II 7 5815.36 Tb I

34
(—7m o /I5791.34 La I 2.5

c n n /I no5804.03 Nb I 1.6 5815.43 Th II
22 5791.38 Gd 3.0 5804.14 Th I 1.8 5815.44 Nd I

A 5791.38 pr T T
11 6 hi 5804.26 1 1 1.2 5815.47 ce

1.8 5791.60 Re 1.2 5804.39 Ru I 1.0 5815.52 Mo J

1.8 5791.68 Ce 10 5804.42 Ce I 0.6 5815.74 Mo I

2.0
C ~7 n T ~7 ~7

5791.77 U A
4

r o n /I O ~7

5804.87 W I 5
c m c n c5815.85 Gd II

32 5791.85 Mo 1.0 5805.20 U 1.0 c 5815.92 Re I

i.U 5792.72 7 5805.68 rJa 1.6 5816.34 o m
2.5 5792.77 Rh 12 5805.78 La II 1.0 h 5816.48 Tm I

2.0 5792.96 Pr I 1.2 d 5806.07 W I 2.0 5816.51 Ta I

1.2 5793.07 W I
con/ n "7

5oUb.27 W I 1.0
cm/ "70
5816.79 U

2.5 5794.24 Nb I 2.5 5806.13 Er II 0.6 5816.84 Mn I

5794.78 ce 0.6 5806.19 JVIO 1.6 5817.06 V
3.0 5795.17 Nd II 1.4 5806.25 Th II 1.2 5817.47 Hf I

8 5795.64 Tb I 1.0 5806.69 Mo I 2.5 h 5817.53 V I

1.4 h C "7 o r" ~7 "7

5795.77 Mo I
o n2.0

c n r\ / ~7 ~7

5806.77 Sm I 3
Cm "7 "7 05817.78 Ce II

0.8 5795.79 Rh 3.5 5806.91 Rh 1.8 5818.32 Sm
A
H 5796.06 ce 2.5 5807.05 T T

1 1 5 5818.57 Pr J J

1.8 5796.42 Th II 2.5 h 5807.14 V l.Obl 5818.58 Y YO

1.2 5796.51 W I 5 hs 5807.72 Gd I 11 5818.74 Eu II

1.0
1—7 0/ c yi5796.54 U 0.8

f~ n n n o /5808.06 La 0.8 cm n m5819.01 U I

6 h 5796.80 Gd 0.6 5808.23 Mo 5 b 5819.2 Ho HoO
17 5797.58 La II 4 5808.32 La II 5 5819.43 Nb
13 5797.74 Zr 0.5 5809.03 Mo 0.6 5819.43 Yb II

6 5798.55 U 5 h 5809.22 Gd 6 hs 5819.51 Gd
0.4 5799.53 W 5 5809.25 Nd 3.0 5820.37 Nd
2.0 5799.80 Ce 0.8 5809.50 Hf II 5 5820.40 Ce
0.8 5799.98 Tm II 8 bl 5809.84 Sc ScO 1.6 5820.62 Nb
l.Obl 5800.00 Y YO 3.5 5810.62 Pr II 3.5 5820.62 Pr

232



Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intens ity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

2.5 5820.68 Sm II 2.0 5834.24 Ce I 1.6 5845.26 w I

0.6 5820.69 Mo J 55 5834.31 Re I 3.0 5845.27 u
4 5820.99 Gd II 5 h 5834.86 Dy I 3.0 5845.65 Dy II

1.4 h 5821.35 Pr I 3.5 5834.90 Nb I 2.0 5845.71 Gd II

0.5 5821.84 Rh 3.5 5835.13 Pr I 1.8 5845.77 tiU
T
I

2.0 5821.87 Y I 1.4 5835.59 Mo I 1.6 5845.87 Hf I

3.0 h 5821.90 Ho I 5 5835.82 Er I 2.5 5845.95 Nd I

11 5821.99 La I 10 5835.84 Ce I 2.0 h 5845.98 Ce
0.6 5822.60 W I 4 5836.08 U I 0.8 5846.09 Nb I

5 5822.63 Pr 6 5836.37 S m T T
1 1 6 h 5846.30 V T

I

6 5822.99 Ce I 2.0 5837.15 Yb II 1.8 5846.36 Nd II
5 d 5823.37 Nd II 2.5 5837.40 Au I 6 5847.13 Pr II

1.2 5823.46 Ce 5 5837.71 U II 2.5 5847.32 Zr I

4 5823.71 Ti I 0.6 b 5838.07 Y YO 1.4 5847.59 Nd I

3.0 d 5823.72 Nd 1.2 5838.15 Nb T
1 11 bl 5847.73 Sc S cO

5824.00 Nd I 8 5838.16 Ce I 1.2 5847.77 Hf I

8 5823.72 Pr II 6 d 5838.64 Nb I 5 h 5848.05 Dy II
4 5823.83 La I 2.5 5838.78 Tm II 3.5 5848.34 Ce
4 h 5823.97 Gd I 0.8 5838.94 Th II 5 5848.38 La I

1.4 5825.20 Mo 1.2 5838.99 w T
I 3.0 5848.67 S m T T

1

1

8 5825.87 Nd II 1.0 5839.05 U 1.2 5848.86 Ce
30 5826.28 Ba I 3.5 5839.38 Ce I 1.2 h 5848.86 Mo I

3.5 5826.74 Nd I 2.5 5839.47 Ho I 1.0 5848.95 La II
48 5826.79 Er I 1.2 5839.79 La I 8 bl 5849.07 Sc ScO
1.8 5827.56 T «La 1.6 5839.95 Lr I 5 b 5849.4 TT >-s.Ho TTHoO

1.6 5828.02 U 1.2 5839.99 Mo I 1.0 5849.68 Ta I

0.6 5828.06 Ru I 2.0 5840.12 Pt I 3.5 h 5849.73 Mo I

0.8 5828.55 Ir I 5 5840.47 Gd II 11 5850.06 Er I

6 5829.72 La I 2.0 5841.14 Er I 0.8 5850.32 V I

1.4 5830.03 Ce 1.6 5841.84 u 6 c 5850.65 Pr II

0.5 5830.08 Co I 1.6 5842.23 Hf II 6 5851.06 Ce I

2.0 5830.13 Ce 9 5842.39 Nd II 7 5851.07 Tb I

4 5830.51 Sm I 2.5 5842.47 Nb I 3.0 h 5851.52 Mo I

1.8 5830.72 Nd I 0.7 5842.49 Os I 2.6 5851.56 W I

4 h 5830.72 V 3.0 5842.60 S m T T
11 20 5851.63 Go.

T
1

4 5830.97 Pr 3.0 5842.97 Tb I 1.0 5852.03 U
40 cw 5830.98 Eu I 1.2 5843.11 Ce I 2.5 h 5852.27 La I

6 5831.02 Sm II 1.8 5843.23 Nd 2.0 5852.34 Ti
2.0 5831.39 Ce 2.0 5843.29 U II 4 5852.63 Pr
3.0 5831.58 Kn 4 5843.75 Le T

1 0.6 5852.68 1 n
T
1

3.0 h 5831.74 Sm II 3.0 5843.76 Sm I 3.5 5853.07 Ce
10 5831.93 Ce I 1.0 5843.92 U 2.5 5853.36 Ce I

10 h 5832.01 Dy II 3.5 c 5843.94 Ta I 3.5 5853.67 Ce I

1.4 5832.27 Y 3.5 h 5844.41 Dy II 280 5853.68 Ba II
1.6 5832.39 U 3.0 c 5844.64 Pr 2.5 5853.93 U

1.2 h 5833.21 Ru 3.5 5844.66 Nd I 1.0 c 5854.43 Pr
1.2 5833.59 W 2.5hs 5844.7 Cs I 1.6 5854.52 Yb I

7 h 5833.85 Dy II 0.8 5844.84 Pt I 5 5855.24 Gd II
1.2 5833.95 Er II 3.5 5845.00 Pr II 13 5855.32 Er I

2.0 5834.00 Yb II 1.8 5845.03 La I 5 5855.56 Dy II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and len p'tli and

Character in A Spe ctrum Character in A Spectriim Character in A Spectrum

6 5855.58 La I 1.2bl 5869.50 La LaO 10 5882.30 Ta I

4 5856.08 Pr 9 5869.50 Zr I 0.6 5882.72 Mo I

26 5856.22 Gd I 1.2 5869.95 La 3.0 5882.78 Nd II
1.0 5856.62 w 1.4 5870.54 Tn T T

11 1.0 5882.92 Os I

5 5856.92 Pr 7 5870.62 Tb 8 c 5882.99 Ho I

4 5856.96 Gd II 1.2 5870.85 Ce 3.5 5883.29 Nd I

5 5857.13 Ce I 5 5870.85 Ho 1.4 5883.66 Hf I

22 5857.46 Ca 3.0 5870.95 U II 3.0 c 5884.70 Pr I

3.5 5857.52 Nd T T
11 3.0 5871.04 XTJNd 1 5885.62 Zr I

0.8 5857.76 Ni 5 5871.06 Sm J 1.2 5885.70 Th I

10 5857.76 Os I 8 5871.61 Ce 2.5 5886.24 Nd I
^ r~

2.5 5858.15 Ce I 1.6 5871.67 Er II 5 5886.46 Gd I

32 5858.27 Mo 1.0 5871.83 Y I 3.0 5886.48 Er II
2.0 h 5858.56 Ce T T

II 16 5872.35 Er 1.0 5886.95 U
1.0 5858.83 Y TO 6 5872.98 Eu II 0.6 5887.36 Ir I

6 5858.91 Nd I 2.0 5873.52 Er J 8 b 5887.38 Sc ScO
1.0 5859.19 U 2.0 5873.87 Pr 3.5 5887.91 Nd I

5 5859.39 Ce 1.4 5873.88 Ce 50 5888.33 Mo I

1.4 5859.67 Th II 1.6 5874.00 La T T
II 2.0 5888.50 Ce

8 5859.69 Pr II 7 5874.21 Sm 2.0 h 5888.68 Ti

16 c 5860.28 Ho I 1.0 5874.23 W I 2000 5889.95 Na I

2.0 5860.42 Sm II 1.6 5874.70 Nb I 1.4 5890.48 Co I

2.5 5860.64 Os 3.5 5874.73 La I 3.5 5891.41 Sm I

1.4 5860.73 Er T T
II 3.0 5874.73 Pr

\

0.7 5891.45 Th I

5 5860.73 Gd II 1.2 5875.10 Sm 4 5891.53 Nd II

5 5860.78 Sm I 0.8 5875.66 W I 0.7 h 5891.56 Mo I

3.5 h 5860.79 Lu I 1.8 5875.92 Sm I 1.2 5891.61 W I

1.8 5860.97 Eu I 1.6 5876.14 Y YD 5 5892.23 Pr II

1.2 5861.38 Mo 1.6 5876.59 Mo 1.4 5892.29 Mo 1

10 5862.51 Ce { 6 5877.26 Gd II 1.4 5892.48 Ce I

0.6 5863.43 U 19 5877.36 Ta I 4 c 5892.56 Ho I

6 5863.71 La II 1.6 5877.63 La I 0.8 5892.88 Ni I

3.0 h 5864.42 Ho I 0.8 5877.79 Nb 4 5893.19 Ce I

2.0 5864.63
"117w 3.0 5877.83 JNa T T

11 3.0 h 5893.38 JVlO
T
1

1.0 5864.77 Eu \ 1.2 5877.99 La 2.0 5893.44 Nb I

4 5865.06 Nd II 2.5 d 5878.08 Ce 1.2bh 5893.57 La LaO
0.8 5866.30 Lu I 3.0 5878.11 Pr 1.6 b

r on o n /I5893.94 Y YD
1.2bl 5866.42 La LaO 1.8 5878.11 Sm II 3.0 5894.06 Ir I

38 5866.46 Ti 4 d 5878.90 Ce 2.0 5894.29 Pr
3.0 5866.47 Nb \ 3.0 5879.07 Pr \ 5 5894.85 La I

1.2 5866.61 Ta I 7 5879.25 Pr II 3.0 5895.16 Sm I

4 5867.08 Nd I 3.0 b 5879.6 Ho HoO 1.0
POOF on5895.31 Eu I

9 5867.79 Sm 28 5879.80 Zr 2.0 5895.33 U
7 h 5868.10 Dy II 1.6 5879.96 Y 18 5895.65 Tm I

4 5868.27 Zr 1.2 5880.22 W 1000 5895.92 Na I

6 5868.61 Sm 6 5880.31 Ti 1.2bh 5896.67 La LaO
0.8 5868.76 Mo 5 5880.64 La II 0.5 5897.23 Yb II

7 5868.83 Pr II 13 5881.14 Er 6 5897.39 Sm II

3.5 5868.90 Nd 0.6 5881.53 Mo 4 5897.62 Gd II

3.0 5869.33 Mo 0.8 5882.30 Ir 1.2 5897.72 Ce
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character m A Spectrum Character in A Spectrum

1.4 5898.10 Ce 0.6 5908.95 Os I 1.0 5922.79 Nd I

1.2 5898.78 Mo I 3.0 5909.04 Sm I 3.0 5923.34 Sm I

3 O /O. Ol. Mo I D ^ / U 7. £. _J Er I 0.6 h I

1.8 5898.78 U
J

6 5909.86 Ce 1.2bh 5923.97 La LaO
3.5 5898.84 Th 4 5909.87 Nd 11J. X 2.5 5924.05

7 5898.96 Sm I 0.8 5909.94 Eu I 2.5 5924.54 Dy II

22 5899.32 Ti I 1.6 5910.10 Tb I 3.0 5924.57 V I

c., D
conn
IJ O V 7. HO Tm I Au -J / X U. X ^ Ce I 3.0 cqoA AA_J 7 ^ H. U U Sm I

2.0 5899.49 Nd 1.2 5910.83 Sm 2.0 5924.87 Ce
1.2 5899.70 16 5911.45 Gd IIA. X 11 5925.13 Zr

2.5 5900.43 Nd II 0.5 5912.12 Mo I 0.8 5925.30 Eu I

9 cw 5900.62 Nb I 1.6 b 5912.19 Y 2.0 h 5925.47 U I

1. c,Qnn A77 UU, D / Ce I n A CQ-l T CQ
-J / X ^1 . / Tm I 1.6 cqpc og Th II

0.8 5900.75 La 4 5912.61 Sm
J

1.2 5925.90 Ta
4 5901.09 Zr J 5 5912.91 Ce 6 5926.30 Ce J

1.2 5901.23 W 6 5913.55 Gd II 2.5 h 5926.36 Mo I

4 5901.32 Ce I 3.0 5913.56 Sm I 1.0 5926.47 Hf I

Mo I 3 5 / X H. ^ / Th II 1.8 Eu I

1.8 5901.58 Tm 1.0 5914.40 Nd 1.6 5926.87 Ru
J7 5901.91 X a. J 1.4 5914.68 Th 1.4 5927.41 Nbvi yj

1.2 5901.96 La II 1.2 5914.84 Ce I 1.2 5927.71 La II
3.0 5902.09 Er II 5 5915.17 Dy II 7 bl 5928.10 Sc ScO

-3 Tb I ^ 7 X J . J? X Pr I 9 Z)/L. O. J/H Ce I

2.0 5902.50 U 20 5915.40 U 1.6 5928.49 La
4 5902.60 S m 1.4 5915.54 Co J 1.2 5928.58 W

3.5 5902.66 w I 2.0 5915.56 Sm I 10 h 5928.88 Mo I

2.5 5902.96 Y I 5 5915.74 Eu I 1.8 5929.33 U I

1 8±.o Eu I X. u cg-j c no
-J 7 X J. 7 O Pr I 2.0 cqoq en Ce

3.5 5903.13 Pr 2.0 5916.36 Sm 3.0 5929.84 Ce
J5 5903.33 T iX X 2.0 5916.46 F.r 8 5930.29 Gd

4 5903.50 Sm II 2.5 5916.51 Ta I 24 5930.62 La I

2.0 c 5903.80 Nb I 5 5916.77 Gd I 5930.68 La I

Os I J. -3 SQl 7 A^ La I 1.2 cq-^n A? Ta I

5 5904.07 Gd II 4 bl 5918.04 Sc ScO 3.5 5930.67 Pr
2.5 5904.29 HnXXV-I 0.8 5918.54 RhXvll 1.8 5931.05 Ta

1.2 5904.30 La I 11 5918.55 Ti I 1.6 b 5931.10 Y YO
4 5904.45 Pr II 7 5918.95 Ta I 1.6 5931.68 Ta I

1 n -J 7 U H. -J U Gd I J. J J 7 X 7. X X Sc I 0.8 Tm 1

3.5 5904.71 Tb 3.0 5919.33 Sm II 2.5 5932.16 Ce
2.5 5906.01 Cp 4 5919.34 Riixvu. 3.5 5932.18 O 111 J

2.5 5906.05 Sm I 1.0 5919.86 Re I 2.0 5932.38 Ru I

6 5906.07 Er I 5 5920.44 Ce I 1.4 5932.44 U II

J, u Nd II cQpn 7A Pr I 3.5 cq^? qn Sm II
1.0 5906.84 Os

{

7 c 5920.78 Tb 4 5933.50 Er
0.6 5907.31 Rh 1.2bh 5920.84 La LaO 1.8 5933.58 Ce

1.2 5907.49 Ce 3.0 5921.01 Sm 4 5933.69 Hf
5 5907.64 Ba 3.0 5921.22 Nd 3.5 c 5933.71 Ho
1.2 5908.38 Yb II 6 5921.45 Ru 1.4 5933.85 U
2.5bl 5908.61 Zr ZrO 8 5921.76 Ho 2.0 c 5934.16 Nb
3.5 5908.67 Pr 14 5922.12 Ti 10 d 5934.44 Ce
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

0.9 5934.46 u 2.5 5947.64 Ce I 1.2 5963.36 Ce I

3.0 5934.75 Nd II 8 cw 5948.03 Ho I 6 5963.76 Eu I

8 5935.20 Zr I 1.4 h 5948.30 La II 6 1 5964.50 Dy I

5 5935.24 La
\

1.2 5948.57 u
{

1.8 5964.'64 Ce
0 7 Co 1 6 5949.64 Nd 1.2 5965*30 La

1.4 5935.54 Ta I 2.0 c 5949.79 Pr I 0.6 5965.57 Mo J

2.0 5935.90 Tm J 1.6 5950.02 Y J 9 5965.71 Sm II
4 5936.22 La II 1 0 5950.21 Re I 19 5965.84 Ti
1 4 5936.31 Pr 2 5 5950.*61 Ce 5 5965*86 w
0.6 Ru J 0.6 5951.15 Ru { 22 5966 07 Eu II

8 5936.84 Gd I 2.5 5951.17 Tb I 8 5966.26 Ce J

1.6 5937.09 Tb J 1.2 5951.21 Ce J 32 cw 5967.10 Eu J

1 6 5937.20 Er II 5 5951.28 Pr II 8 5967.34 Tb II
6 5937.71 Gd

\

5 5951.60 Gd T T
II 10 5967!84 Pr T T

II

10 Dyj 1 , 1

c

Ce 2 0 5951.78 Ta 7 bl 5968.25 Sc ScO

7 5937.82 Ti J 1.6 5951.78 Tb J 1.0 h 5968.43 Eu J

1.0 5937.91 Mo I 1.8 5951.78 Pr 0.5 5968.48 Mo J

2 0 5938.44 Ce I 1 8 5952.05 U II 6 5968 70 Er
1 4 5938.83 Th 28 5953!l7 T

1

5 h 5968 82 S m T T
II

5
c Q T Q on Sm II 1 8 5953.49 Eu J 4 5969.19 Sc

6 bl 5939.08 Y TO 1.8 5953.84 Eu II 1,8 5969.49 Sm I

5 c 5939.38 Tb 1.2 5953.97 W I 1.8 h 5969.77 Re I

10 5939.76 Ta 2.0 5954.28 Eu I 2.0 h 5970.10 Sr
14 5939.91 Pr T TII 9 5955.35 Zr 1.0 597l!o9 T ™La T T

II

3 5 Tb 3.5 h 5955.82 Sm II 10 5971.28 Tm

6 5940.73 Pr II 3.0 5955.87 Nd I 5 5971.50 U I

1.0 5940.83 La I 5 5955.98 Ho I 2.0 5971.69 Eu I

25 5940.85 Ce I 1.2 5956.18 W 50 5971.70 Ba
5 h 5940.95 Gd 5 b 5956.41 Y YD 85 bl 5972.04 Y iD
0.6 Rh J 5 5956.48 Gd II 3.0 5972.10 Ce

30 5941.54 Ce 8 5956.62 Pr II 2.5 5972.52 W J

2.0 5941.65 Pr J 3.5 5956.76 Sm 11 5972.75 Eu I

11 5941.76 Ti I 2.5 d 5956.84 Ce 8 5972.76 Ho I

3 0 5942.33 Sm 1 8x« w 5956 86 T Tu 1.2 5972.80 Ce
J3 0 374^1.00 Ce J 3 0 5957.52 Sm II 1.6 h 5973.38 Ru

3.0 5942.72 Eu I 2.0 5957.70 Nb J 10 5973.52 Ho I

0.9 5942.77 U J 1.2 5959.31 Pr J 3.5 5973.53 La II

5 h 5942.78 Gd 3 5 5959.70 Ce 2.5 5973.67 Th I

3 5 5943.22 XTJNd T T
II 3 5 5960*09 S m

J

0.6 5974.17 Ru
}6 c: Q /l

-2 0 /I
-3 74.7. ^4 Re 1 4X « 1 5960.13 Ta 0.9 5974.26 Mo

19 5944.02 Ta I 2.0 5960.59 La I 5 5974.28 Hf I

0.8 5944.66 Th I 2.5 d 5960.81 Ce 15 5974.50 Dy I

3 0 5944.88 Ce 2.5 5960 82 W 1.6 5974.72 Hf
{3 0 5945.72 Y \ 2 0 5961 00 Tb II 2.0 5975.03 Tm

9 5945.81 Dy 1 6X • w 5961.16 Nd 2.5 5975.06 Th

2.5 5946.36 Er 4 5961.49 Sc 3.0 5975.50 Er
3 5 5946.37 Sm 1 8 Pr 1.4 h 5975 75 La
0.6 5946.49 Co 1.2 5962.60 La 8 5975.87 Ce II

3.0 5947.20 Pr 2.5 5963.02 Pr 4 5975.98 Ce
5 5947.58 W I 3.5 5963.22 Sm II 9 5976.32 U
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriim Character in A Spectrum

1.2 c 5976.96 Pr I 0.6 5990.01 Mo I 1.8 6003.26 Dv
8 5977.25 Gd I 1.2 5991.03 Th I 50 bl 6003.60 Y TO

c; Q77 on Zr ZrO u. 0 3771.17 T?Vi Trtn 1 1.^ 0UU3.DD Ce
26 5978.56 Ti 1.2 5991.26 Pr 3.0 6004.18 Sm I

4 5978.66 tii 0.6 5991.35 Mo I 4 6004.36 Eu I

1.2 5978.88 Pr I 2.5 5991.51 Yb II 120 6004.52 Lu
1.8 5978.89 W I 2.0 5991.88 Co I 5 6004.57 Gd II

CQ7Q qi V I 1. ^ D 7 7^. 3 0 To T Q Ann/i Ac;oUUh. d3 Y
3.5 5979.38 Sm

J

5 5992.66 Ce I 1.8 6004.83 U
2.0 5979.40 \^ c 16 5992.83 Eu I 3.0 6005.33 Ho I

1.6 c 5979.83 Tb I 1.6 5992.96 Hf I 1.0 h 6005.61 Eu
1.0 5980.47 Eu I 2.5 5993.65 Ru I 3.0 h 6005.75 Dy II

CO on 70 V I 1 R h1.0 11
qQQ'I RC3773. 03 0 III

L.D Anne; qlDUU 3. 00 Ce I

1.2 5981.20 Ce 2.0 5994.16 Th I 1.6 6006.21 Ce I

6 5981.21 Pr T T
J. X 3.5 5994.64 Sm II 8 6006.35 Pr II

0.6 5981.36 Os I 3.5 5994.76 Nd I 0.7 h 6006.36 Co
2.5 5981.43 Ho I 1.2 c 5994.92 Pr 3.0 h 6006.54 Dy II

Y I A n 3773. U7 0 m I AnnA RnOUUD.OU Er II
2.0 5982.35 La

J

8 d 5995.35 Ce II 6 6006.81 Ce I

26 c 5982.90 nu 1.4 5995.37 Zr I 3.0 h 6006.97 Dy

1.0 5982.93 Mo I 1.8 h 5995.73 Re I 1.8 6007.07 Th
1.8 5983.14 Eu I 6 5996.00 Os I 2.0 6007.36 Ce
y D70J.C.d Nb I T nl.U cqqA ni^377D.U3 r r Ann7 "xubUU /.3D La I

1.0 5983.22 Os
{

3.0 5996.47 Nd I 0.7 h 6007.67 Co I

11 5983.60 nil 2.0 5997.05 Ce II 5 6007.67 Nd I

1.8 5983.78 Eu I 50 5997.09 Ba I 1.6 h 6007.95 Er II
1.8 5983.84 W I 12 5997.13 Lu I 1.2 6008.61 Pr

DU CW Lu II ±3 c c;qq7 0%377 1
To Ti a I

c3 Anno 71dUUo. /

1

Gd I

0.8 h 5984.08 Co 4 5997.31 U I 2.5 6008.76 Er II
8 5984.23 4 CW 5997.93 Nb I 1.8 6008.87 U

5 5984.29 Sm I 1.4 5997.96 U I 4.0 6008.92 Dv
3.0 5984.86 Dy I 32 5999.04 Ti I 1.2 6009.04 W I

U. o ^QQA R7 Tm I Q cqQq no3777. U 0 r^A T £30 Annq i qDUU7.I7 Y I

1.2 5985.99 Dy
J

2.0 5999.41 U I 1.6 6009.30 Nd II
3.0 5986.08 IN U 6 5999.68 Ti I 2.0 h 6009.89 Ta I

2.5 5986.10 u I 1.2 6000.18 Ce I 0.9 6010.18 Th
3.5 5986.14 Pr I 1.8 6000.20 U 8 hs 6010.33 Cs I

4 C cqo7 1 c Pr I 1 nl.U Annn A7D UU U, D

/

UO 1 1 31.^ Am n ACDU1U.D3 Tb II
70 bl 5987.64 Y TO 1.8 6000.86 Dy I 8 6010.80 Dy I

10 h 5988.02 6 6000.96 Gd I 1.8 6010.86 u I

2.5 5988.17 Mb I 4 6001.05 Zr I 3.5 6011.22 S m II
10 5988.42 Sc I 0.6 6001.22 Th I 4 h 6012.20 Eu
X o Dy I 7 h Anm r7DUU ±, 0 /

T y Am 9 c^A0 Ul^. 3D Eu I

1.2 5988.67 Ru 6 6001.89 Ce 2.0 6012.73 Ti
7 5989.07 Th II 0.8hl 6001.93 Pb I 5 6012.81 W I

1.0 5989.32 Yb 3.0 6001.94 Sm I 8 6013.42 Ce I

3.5 5989.34 Nd II 6 6002.04 Ho I 12 6013.50 Mn
5 5989.38 Ce 2.0 6002.31 V I 1.8 6014.07 U
1.0 5989.47 Mo 2.6 6002.45 Pr 6 6014.83 Er
1.0 5989.99 Re 4 6002.63 V I 2.5 6015.43 Th II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

4 6015.58 Eu I 6027.52 Sm I 8 6047.25 Ta I

4 6015.76 Er II 1.0 6027.27 Mo I 6 6047.39 Ce I

1.8 6015.79 Os I 2.0 6028.13 U 1.2 6047.83 Mo I

2.0 6015.90 1 a 1.8 6028.35 W T
I 2.5 6048.13 Er T T

II
2.0 6016.12 V I 11 6029.00 Eu I 1.2 6048.72 Nb I

5 6016.49 Pr II 2.5 6029.75 Nb I 0.7 h 6049.10 Co I

2.5 6016.57 Ce I 80 6030.66 Mo I 8 6049.24 Zr I

17 6016.64 Mn I 3.0 6031.00 Dy I 3.0 6049.26 Pr I

0.9 6016.73 TTU
{

1.2 6031.25 Ce T
1 28 6049.51 Eu T T

II
3.0 c 6016.79 Hf 4 6031.27 Nd II 1.2 6049.92 W I

1.6 6016.80 Sm I 2.5 6031.84 Nb I 2.5 6050.03 Pr
18 bl 6017.07 Sc ScO 2.5 6032.14 Er II 0.8 6050.48 U I

1.2 6017.16 La I 7 6032.61 Zr I 0.8 6050.67 U
3.0 6017.27 Dy 2.5 6033.23 S m T T

11 3.0 6050.71 Ho
2.5 6017.39 Sm II 3.0 6033.29 Nd I 1.0 6050.88 Pr {

2.5 6017.39 U II 2.5 6033.58 Ce II 5 6051.74 U
1.8 6017.57 U I 1.4 h 6034.09 Cs I 2.0 6051.80 Ce II

13 6017.80 Pr II 3.5 6034.20 Ce II 0.6 6052.90 Yb II
28 6018.15 XT' n

iliU 5 6034.24 Nu T T
1 1 2.0 6053.64 Ta

1.0 6018.79 Ce J 2.5 6034.59 Ce 28 bl 6053.81 Y YO

1.0 6019.00 Th II 3.5 6035.49 Ce II 1.2 h 6053.88 Sm I

1.4 6019.19 U I 0.6 6035.54 U 1.6 6054.17 Hf I

1.6 6019.24 Tb II 70 bl 6036.17 Sc ScO 0.6 6054.56 Yb I

50 6019.47 tia 34 bl 6036.60 Y lU 0.6 6054.63 us
42 bl 6019.87 Y YD 1.4 6037.70 Th I 1.2 6054.81 Mo I

2.5 c 6019.90 Pr I 4 6038.59 La I 5 6054.84 Er I

1.0 6020.60 Ce I 1.8 6038.97 Ho I 38 6055.03 Lu I

8 6020.72 Ta I 3.0 6038.97 Tb I 12 6055.13 Pr I

1.4 6021.04 1 n 3.0 6039.38 1 D
T
1 1.4 6056.65 JND

1.8 b 6021.12 Hf HfO 1.8 6039.60 U I 1.4 6056.80 u I

5 6021.13 Gd 32 6039.73 V I 1.4 6057.07 u I

4 6021.43 Ho I 4 6041.40 Sm I 9 6057.36 Eu I

3.5 6021.54 W I 1.0 6041.55 La I 2.5 6057.49 Ce I

24 6021.80 Mn 3.0 h 6041.66 Lu T
I 3.5 6057.99 Ce

8 6022.56 Er I 3. Obi 6042.49 Dy 7 6058.14 V I

4 6023.15 Eu I 2.5 6042.84 Sm 1 3.0 6058.16 Dy I

8 6023.41 Y I 3.0 6042.87 Pr 1.6 6059.73 u II

0.8 6024.06 Fe I 1.6 b 6043.19 Hf HfO 5 6060.31 Ho I

12 6024.19 Ce 1.8 6043.33 w I 8 6061.26 TP ~-
iLr

{2.5 6025.36 Zr J 12 6043.39 Ce II 1.6 6061.83 Tb

1.4 6025.41 V I 2.0 6044.42 Th II 1.6 6062.30 U I

1.4 6025.45 Tm I 4 6044.66 Eu I 11 6062.84 Zr I

2.0 6025.49 Mo 7 6045.00 Sm I 110 6063.12 Ba
1.0 6025.54 Nd \ 6 6045.39 Sm I 55 bl 6064.31 Sc ScO

13 6025.72 Pr II 20 6045.39 Ta I 10 6064.63 Ti

0.6 6026.04 Pt 3.0 6045.43 Ce 1.2 6065.09 W
0.6 6026.10 Ir 2.5 6045.50 Nb I 1.2 6065.49 Fe
7 6026.18 Sc 2.5 6045.65 Er II 6 6066.03 Nd
1.6 6027.16 Ce 14 6045.85 Zr I 1.0 6066.49 Th II

3.5 6027.16 Sm 5 6046.68 Pr II 2.5 6066.71 Ce
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Table 2. All Observed Lines in Order of Wavelength—
:

Intens ity Wave- Element Intens ity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

1.0 6067.14 La II 17 6088.24 Dy I 6 6108.48 La I

4 oUb I.Zi U 1.6 6088.62 Sm 3.0 6108.74 Ce II

1.2 oUb 1 Pr 4 6088.92 Ce 1.6 6109.06 Pr I

1.4 V I 1.4 6089.19 U 42 bl 6109.93 Sc S cO
1.6 bub /. / o Sm II 14 bl 6089.35 Y 6 6110.66 Sm II

0.8 6067.78 Tm T T
II 90 6090.22 V 1.6 6110.67 I r I

1.0 bUb 1 I r I 1.8 6090.37 Pr 170 6110.78 Ba I

1.0 bUbo.b^ Ce 2.5 6090.82 Ta 0.8 6110.91 U
3.5 bubo. bo La T

I 11 6091.17 T

1

20 6111.67 V
6 LCiUO n~ibUbV.^

/

Ce I 5 h 6091.40 Sm 1.2 6111.68 W J

7 6070.06 S m I 1.4 6092.06 Ta 3.5 6111.72 La
3.0 b u / i. / u

XTJNd T
I 4 6092.81 Ti 1.8 h 6111.95 Ce

4 bU / ii. U

U

Ce T
I 2.5 6093.04 Pr 3.5 6112.83 Th T T

II

1.0 bU / c.xjD La I 1.4 6093.13 Co
\

1.6 h 6112.98 Sm
50 bl bU / c,OD Sc ScO 3.5 6093.20 Ce 40 6114.07 Gd \

9 bl 6072.78 Y TO 1.6 6093.99 Tb T T
II 3.0 6114.22 Re

2.5 L nil nobU /J7.U7 Th II 1.6 6096.35 Pr 6 6114.40 Pr II

3.5 bU / Nd I 2.0 6096.78 S m 2.5 6114.58 Sm II
6 bU /D. DO Eu I 11 bl 6096.78 Y 3.0 6114.73 Sm
1.6 h OU ID, Id. Sm I 5 6098.34 Ce II 9 bl 6114.73 Y YO

7 6076.44 Er II 6 6098.67 XT C
Hf 1.2 6115.55 W

3.5 bU /o. oU Ce 4 h 6098.67 Ti 42 bl 6115.97 Sc ScO
1.8 bU / /.14 Ce I 2.0 6099.08 Th II 4 6116.00 Er
8 ^ n~7"7 oo U I 16 6099.35 Eu

J

0.5 6116.15 Rh
2.0 bU / /.3o Eu I 1.2 6099.79 Ce 1.4 6116.77 Ru

1.6 6077.84 Tb II 2.0 h 6099.90 Sm 1.0 6116.98 Co I

70 bl bU /V. 3U Sc ScO 3.0 6100.38 La II 2.0 c 6118.02 Pr 1

1.2 / n~70 c obU /v.DO Mo I 8 6101.58 Ta 1.6 6118.55 Ce
1.8

/ n o n '2 "7 Ce 1.6 6101.75 Nd 8 6118.78 Eu
5 bUoU.bb Gd II 1.6 6101.77 u { 1.8 6118.89 Ce J

0.6 6081.27 Mo I 2.5 6101.87 Mo 42 6119.52 V I

1.8 bUol.iio Ce I 36 bl 6101.87 Sc ScO 1.0 6119.74 Ce I

34 /, n D 1 /I /IbUol.44 V I 2.5 6101.96 Sm 2.5 6120.55 Th II
2.0 bUoi.HO w I 0.9 6102.60 Th 4 6120.83 Zr

13 /, n Ql "7QbUoi. /7 Ho I 34 6102.72 Ca J 3.5 h 6121.01 Ti J

2.0 6082.44 Co I 3.0 6102.72 Rh 14 6121.91 Zr
16 bUo^.o4 Eu I 3.0 6103.37 S m 95 6122.22 Ca
6 bUo't.ii: S m I 320 6103.64 Li 2.0 c 6122.24 Pr I

1.6 / n Q /I "2 /IbUo4.^4 Tb T T
II 2.5 6104.29 Tb T T

II 1.0 6122.65 Co
J1.2 h bUo't.07 La I 2.5 6104.57 Th II 2.5 6122.75 Sm

4 6085.04 I 1.6 6105.20 Er T T
II 3.0 6123.60 Sm T T

II
11 Lr\QC O "2bUoD.Z J Ti I 1.4 6106.06 Tb II 5 6123.67 Ce
1.0 on; o

u

bUoD.Zb Th II 2.0 6106.76 Pr 1.0 6124.31 Ce
1.2 /not; Q cb UoD.OD Pr 2.0 6106.98 V 4 6124.67 Eu

I2.5 bUob. iD Pr 1.2 6107.27 La \ 7 6124.84 Zr

0.8 tj U O U« U _J Co I 1.4 6107.71 Nb 2.0 6124.88 Sm II

2.5 6087.25 Th II 9 bl 6107.82 Y YO 4 6125.32 Er
2.5 6087.34 U II 0.8 6108.12 Ni 6 6126.09 La II
6 6087.51 Pr II 4 6108.15 Eu 11 6126.22 Ti
3.5 6088.00 Y I 1.6 6108.41 Nd II 2.0 6126.33 Sm
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spe ctrum Character in A Spectriim Character in A Spectrum

2.0 6127.05 La I 1.2 6143.94 w I 3.0 6160.42 Sm II

3.0 6127.15 Dy I
T O1.8 6144.53 Os I 6 1 6160.76 Na I

5 bl 6127.38 Y TO 5 6144.56 Ta I 17 6161.19 Pr II
55 6127.44 Li r T

1 1.0 6145.30 T o 3.0 6161.29 La
1.4 6127.77 U I 3.5 c 6145.81 Re I 140 6162.17 Ca I

0.7 6128.06 Rh I 3.0 6146.22 Ti I 2.0 6162.17 Ce I

2.0 /TOO O ~7

6128.2 / W I 2.5 6146.42 Ce I 3.0bl 6162.23 Ti TiO
1.4 6128.34 V I 1.4 6146.53 La II 3.0 h 6163.76 Ca I

6 6129.56 T r>Lia
T T
1 1 5 6146.82 Ke 2.5 6164.32 Nb

2.5 6129.72 U I 2.0 6147.85 Ce I 0.7 6164.50 U {

1.0 6130.13 Ce 2.5 6148.13 Nb I 1.6 6164.51 Sm II
1.6 613U.62 Sm I 6 6148.25 Pr I

T /I

1.4 6164.77 U
0.6 6130.63 Mo I 75 bl 6148.36 Y TO 55 bl 6165.08 Y TO
1.2 6131.54 T

I 20 b 6148.70 O C o CU 1.6 6165.26 F r
4 d 6132.00 Ce 4 6149.10 Sm II 2.0 6165.47 Ce

95 bl 6132.06 Y YD 3.0 6149.28 Nd I 6 6165.70 La I
1 ol.o

/TOO / T613^.61 U 1.4 6149.30 Er II 2.5 6165.84 Sm I

2.5 d 6133.47 Nd I, II 1.0 6149.58 Ce 24 6165.95 Pr II
8 cw 6133.60 nO 2.0 6149.74 1 1 6 h 6166.44 Ca
3.0 6133.63 Dy I 13 6150.15 V { 2.5 6166.67 Nd II

4 6134.39 La I 8 6151.72 Y TO 1.6 h 6168.33 Sm II
1.4 6134.39 Tb II 2.5 6151.73 Ce I 13 6168.43 Dy I

28 6134.55 Zr I 1.2 6151.99 Th I 7 6169.05 Ca I

8 6135.04 VX 0.8 6152.25 TTU 14 h 6169.56 ua
20 6135.38 V I 2.5 6152.54 Ta I 5 6169.82 Th I

2.0 6135.52 Ce 3.5 6152.58 Yb II 3.5 6170.05 Er II
3.U Sm I

n ol.o 6153. /3 W I 6 6170.36 V I

3.0 6136.62 Fe 17 b 6153.93 Sc ScO 1.2 6170.46 Ta
1.4 6137.00 i D T T

J. 1 3.0 1 6154.23 jNa 4 6170.49 JNu
T T
I I

1.0 6137.23 Ce 10 6154.50 Ta I 3.5 6171.85 U

2.0 6137.70 Fe I 1.8 6154.86 W I 1.2 6171.88 Tb
2.5

/TOO r\ n6138. Ud Sm I 3.U 6155.06 Nd I 2.5 6172.73 La II
1.8 6138.38 Ti I 2.5 6155.61 Zr I 1.6 6172.87 Ce

10 6138.43 I 1.6 6156.16 JNu 22 6173.05 T T
11

0.8 6138.54 U 1.4 c 6156.29 Tb } 2.5 6173.95 Sm

2.5 6139.03 Ce I 4 6156.38 Ho I 2.5 6174.45 Sm I

2.5
/ion o o6139.33 Sm I 3.0 6156.58 Ho I 2.5 6174.96 Sm II

2.0 6140.07 Ta I 2.0 6156.90 Sm II 2.0 6175.29 Ce
8 6140.46 2.0 h 6157.55 S m T T

1 1 1.0 6175.30 Tm
3.0 6140.60 Sm { 6 6157.71 Zr 3.0 6175.38 U \

1.0 6140.71 Lu I 2.0 6157.80 Pr 0.8 6176.81 Ni I

3.0 6141.51 Pr II 4 6157.83 Nd II 5 6178.59 Nd I

2000 6141.72 Ba II 1.0 6158.03 Os 7 6178.76 Eu
{2.0 6142.51 Nb 3.0 6158.32 Dy 2.5 6179.41 Sm

1.6 6142.91 Ce 3.0 6158.84 Ta 3.0 h 6179.82 Sm II

1.8 h 6142.98 La 1.2 6159.09 Pr II 5 6180.42 Gd II
2.5 6143.09 Sm 6 h 6159.56 Sm 2.5 6181.05 Sm II

36 6143.20 Zr 2.0 6159.82 Ce 0.7 6181.37 U II

4 6143.36 Ce II 13 6159.94 Lu II 1.0 6181.42 Tm II

1.6 6143.59 Sm 2.0 6160.20 Zr 38 bl 6182.23 Y TO
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrxxm Character in A Spectrum

5 6182.34 Pr II 1.2 6199.99 Rh I 1.0 6218.4 Tb II
4 6182.62 Th I 1.0 6200.43 Th II 7 h 6220.49 Ti I

1 U Ui AT P.? AftD X DO Gd GdO A?nn 79 Pr II in hiX U Ui A99n Q"^ Gd GdO
4 h 6182.89 Sm II 10 bl 6200.86 Gd GdO 40 6221.01 Er
3.0 6183.20 Er II 2.5 6201.13 Sm 6 h 6221.41 Ti

3.0 6183.91 Nd II 2.0 6201.74 Nd II 180 6221.87 Lu II

1.0 6184.77 Th I 1.8 6203.24 Re I 3.5 6221.96 Nb I
i.D AT f!^ 1O X OU. J. ^ Hf I 1 nX. u O^U ZJU Th I 1 AX.H A999 9^ Tb II

3.5 6186.15 Ti 1.2 6203.51 La II 20 6222.59 Y
4 6186.16 Ce 1.8 6203.51 W 1.0 6223.25 Ce J

0.7 6186.89 Rh I 3.5 6203.86 Sm I 5 6223.39 Nd I

1.0 6186.92 Ce 1.2 6205.65 Pr 9 6224.50 V I

X, o Al R7 Q1D X O / , y X Ce I D L. UD. J X Rb I 1 nX.U A99Z1 ^% Th I

1.2 6187.98 Pr 3.0 6206.87 Sm 2.0 6225.20 Ru ^

3.0 6188.00 mO ill T T
A. ± 1.4 6207.13 O ill 1.4 6225.48 O ili

2.0 6188.09 La II 1.6 6207.22 Th I 1.0 6225.95 Tb II
17 b 6188.09 Sc ScO 1.0 h 6207.60 Eu I 3.0 6226.50 Nd I

1. o AT Rft 19D X OO, X Th I 1 4X.H O^U O. u X Nd 14 hiX H UI A99A mDiCcD. jX Zr ZrO
17 cw 6188.13 Eu 3.0 6208.24 Nd 2.5 6226.70 Sm
1.4 6189.00 Co J 2.0 6208.37 Ta J 3.0 6227.70 Os J

1.6 6189.35 V I 8 6208.65 Ho I 3.0 6228.14 Lu II

3.0 6189.40 Zr I 4 6208.99 Ce 1.0 6228.23 Ce I

1. ^ AT RQ AAD X O 7. DO Ta I X, u A9nq ^A Ce I 5 A99Q nn Ce I

0.8 6191.18 Ni
\

1.2 6210.59 Pr 3.0CW 6229.42 Re
2.0 6191.56 Fe 1.0 6210.68 Nd II 1.0 6230.51 Eu \

6 6191.68 Ho I 70 6210.68 Sc I 2.0 6230.73 Fe I

80 6191.73 Y I 3.5 6210.70 Hf I 30 6230.74 V I

1 n Al RQ Th I 1 n A911 OAU ^ X X . u o Ce I 4 A9'^n Qn Er I

4 6192.64 Sm 10 bl 6211.71 Gd GdO 0.8 6230.97 Co
17 b 6192.90 Sc ScO 1.0 h 6212.50 Ce 5 bl 6231.62 Gd GdO

5 6192.96 Zr I 2.0 6212.73 Pr I 2.5 6232.45 Ce II

1.2 6193.11 Ta I 12 hs 6212.87 Cs I 1.0 6232.98 Th II
X. ^ AT Q'^ A4ox OH Tb II A91 rmO^ X ^ . U _J Zr I A9^'^ 90 V I

2.0 6193.86 Th II 1.4 6213.06 Nb 2.5 6233.51 La
J2.5 6194.39 S mO ill 9 6213.87 V 6 h 6233.73 Ell

1.2 6194.52 Tb II 8 6214.69 Zr I 2.0 6234.17 Ho I

9 6195.07 Eu I 9 h 6215.28 Ti I 1.4 6234.30 U I

1.^1 C AT Qi^ 1 AD X 7 J , X H Tb II X. H A91 R ^7 U I 9 n hc.,U 11 kO^A R^O 03 Th I

1.6 6195.25 Ce 32 6216.37 V 2.5 h 6234.86 La
2.0 6195.55 J 1.4 6216.69 Nd 7 6235.36 Lu TI

2.5 6196.23 Dy II 1.8 6216.82 Hf I 1.4 h 6236.17 La I

3.0 6197.46 Pr 1.2 6216.84 Ce 18 bl 6236.72 Y TO
n Au.o AT Q7 AAD X 7 / , DO Mo I A91 7 17Oil X / . X / Sm innX.U 11 A9'^A 7Z1O ^ ^ D, / H La I

2.0 6198.05 Ce 0.8 6217.27 Cs
{

1.8 h 6236.83 Pr
1.4 6198.14 Sm II 1.2 6217.89 Mo 3.0 6237.46 Ce {

0.8 6198.24 Th 30 bl 6217.96 Y TO 4 6237.66 Sm II

3^ 6199.19 V 2.5 6217.97 Re 2.5 6238.30 Sm
2.0 6199.42 Ru 1.6 6218.08 Pr 2.5 6238.50 Nd II

14 6199.66 Lu II 1.0 6218.20 La 3.0 6238.58 Hf
40 bl 6199.82 Y TO 2.0 h 6218.31 V 1.4 h 6238.59 La
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Table 2. All Observed Lines in Order of "Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

1.4 6238.70 Ce I 0.7 h 6257.58 Co I 1.0 6273.76 La II
10 6239.41 Sc I

T /I

1.4 b251.99 Ce 4 6274.13 Th II
36 6239.78 Sc I 36 6258.10 Ti I 12 6274.65 V I

4 6240.13 V
{

6 6258.57 V 2.0 c 6274.74 Pr
1.8 h Dcti, J. X Pr 1.0 h 6258.60 Th II 3.5 6274.80 Yb II

7 bl 6241.66 Gd GdO 36 6258.70 Tl I 1.0 6274.94 Os I

0.6 6241.70 Os I 3.0 6258.73 Nd II 4 6274.96 Er I

1.4 d 6241.91 Ce 28 6258.96 Sc I 8 bl 6275.01 Y Y3
14 6242.34 T 11 T T

I I 34 6259.09 Dy 6 6276.31 S c I

12 D H^. O J. V 3.5 d 6260.02 Re I 1.6 6276.46 Ce I

1.4 6242.91 Ce 6260.24 Re I 0.4 6276.66 Rh I

50 6243.10 V I 4 6260.38 Dy I 0.9 6277.23 Th II
3.5cw 6243.24 Re I 1.0 6260.77 Nb 2.5 6277.29 Nd II
4 6244.08 Nd 4 b 6261.05 ry

ZirU 0.7 6277.46 Rh 1

3.5 h L') An 91DcM-4, 1 Sm II 1.8 6261.06 Th II 6 6278.18 Au I

4 6244.34 Pr II 28 6261.10 Ti I 4 6278.34 Ta I

14 6245.63 Sc II 4 6261.22 V I 3.5 6278.68 Pr II
0.7 6246.34 Fe I 1.8 6261.42 Th I 1.8 6278.76 Re I

1.4 6246.53 TTu 16 6262.25 hiU 2.5 6279.16 rh T T
1

1

6 D^HD, / D Sm II 7 6262.25 Sc { 1.4 6279.49 Sm

1.8 6246.97 Yb II 20 d 6262.30 La II 1.0 6279.64 U II
2.0 6248.11 Sm I 3.5 6262.54 Pr II 5 6279.76 Sc II
1.4 6248.28 Nd II 6 6262.56 Er 2.5 6280.20 U II
1.4 h 6248.80 LiU 5 bl 6262.64 KjCX (jaU 10 6281.31 Fr T T

1

1

4 Hf II 2.0 6263.23 Nd II 5 6281.33 Ta I

1.0 6249.51 Co I 1.6 6264.26 Ce 2.0 6282.00 Nd I

3.0 6249.79 Ta I 0.6
/ A / /I A ~7

6264.27 Mo I
T A 1

1.2 h
/AAA OA6282.33 V I

55 6249.93 La I 1.6 6264.60 Pr 2.0 6282.63 Co I

12 6249.96 o C 0.5 6265.14 t e 0.7 6284.49 KU T
1

1.0 Nd II 1.0 6265.88 Mo \ 14 6285.16 V I

3.5 6250.47 Eu I 7 6266.02 La I 1.4 6285.28 Th II

3 6251.05 Y I 0.9 6266.17 Th II 3.0 6285.79 Nd I

2.0 c 6251.76 Nb I 6 6266.32 V I 2.5 6285.90 W I

20 6251.82 V 3.5 6266.95 JCiU 1.0 h 6285.95 T
1

5 b A9^9 17 Gd GdO 3.0 6267.06 Zr J 1.6 h 6286.40 Ce

1.2 6252.56 Fe I 14 6267.28 Sm II 1.0 6286.41 Re I

1.6 6253.62 Ce I 5 6267.94 Er I 1.0
/ A A / AO6286.83 Os I

1.4 6253.72 Rh 1.2 6268.66 U I 3.5 6286.86 Er I

1.4 6254.22 TTu T T 12 6268.70 Ta 1.2 6287.36 1 a
T
1

1.8 Oil J 4. ^ 7 w 9 6268.82 V \ 1.4 6287.74 La I

3.0 6255.10 Pr 7 6268.86 Er I 3.0 6287.91 Ta I

5 c 6255.75 Ho I 2.0 6269.41 Os I 1.0
/AAA A A6288.28 Ir I

1.0 6256.35 Ce 2.0 6269.42 Nd 1.2 6288.56 La I

1.0 6256.36 Ni 1.4 6270.27 Nd { 2.0 6288.61 Er I

6 6256.54 Sm 1.0 6270.29 Ce 1.6 c 6289.03 Fr I

6 6256.66 Sm II 1.8 c 6271.37 Re 3.0 6289.34 Ta I

12 6256.68 Ta 5 6272.05 Ce II 0.9 h 6289.49 Th II

6 6256.90 V 1.2 h 6272.36 Tb 8 6289.73 Gd II

8 6257.26 Zr 4 b 6273.00 Gd GdO 3.5 6289.90 Sm II

2.5 6257.49 Nd 0.6 6273.03 Co I 0.9 6290.74 Mo I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
cund length and and length and and length and

Character in A Spectrum Character in A Spectr\im Character in A Spectrum

4 6291.34 Eu I 7 6305.15 Gd II 20 6321.90 Re I

0.6 6291.48 U 1.8 6305.19 Sm II 3.5 6321.94 Ho
7 6291.82 Sm II 3.0 6305.26 Pr II 2.0 6322.33 Tb II
1.2 6292.03 U 8 c 6305.36 Ho I 4 c 6322.37 Pr I

4 6292.03 W I 1.6 6305.46 La T T
II 1.2 6322.37 U

2.5 c 6292.43 Tb II 85 6305.67 Sc I 1 8 6322.51 Sm I

14 6292.83 V I 1.4 6306.63 Ce I 0.7 6323.54 Mo I

2.5 6292.84 Nd II 2.5 6306.68 Ho 1.0 6324.66 V I

3.5bl 6292 84 Zr ZrO 5 6307.06 Sm II 6 6325 08 Ta I

3 0 6292.87 Gd I 20 6307.70 Re I 2 5 6325.54 Sm II

2.0 6292.94 Sm I 0.8 6308.15 Yb 11 8 6325.91 La I

1.8 6293.32 U I 1.2 6308.26 Nd I 6 6326*.ll Er I

0.5 6293.38 Rh I 15 6308.79 Er I 0.6 6326.37 Th I

5 b293.bl La I 4 6309.06 Ta I 0.8 6326 58 Pt I

4 6294.68 S m T TII 3.0 6309.11 Gd T T
II 5 6326 84 V I

1.4 6295.22 Ru I 12 6309.58 Ta I 1 8 6327 28 Th I

4 b 6295.46 Y TO 3.0 6309.90 Sc II 10 6327.47 Sm II
3.5 6295.57 Ce I 3.5 6310.02 Ce I 1.8 6328.01 Sm I

14 6296.09 La II 1.2 6310.14 La I 3.0 6330.10 Cr I

12 6296.49 V I 6 6310.49 Nd I 2.0 6330.17 XTJNd T T
II

2.5 Nd I 2.5 6310.92 La II 1.0 6330 62 Ru I

1.0 c 6297.99 Pr 2.0 h 6311.50 V I 0.8 6330.77 U
4 h 6298.33 Rb I 1.6 h 6311.85 Hf I 3,5 6331.35 Gd I

1.8 6298.42 Nd II 2.0 c 6312.24 Ta I 3.5 6331 68 Tb II
1.6 6298.53 TTU T

1 5 6312.24 Tl I 0 9 6331.98 Ce T
I

5 6299.41 Er I 24 6313.02 Zr I 4 6332.91 Ta I

1.0 6299.45 Tm II 1.6 h 6313.78 Eu I 1.6 6333.75 Gd I

3.0 6299.51 Ce II 0.8 6314.66 Ni I 0.6 6334.44 Ir I

1.4 h 6299.54 Hf I 2.5 6314.71 Zr I 2.5 6334,91 Tb II
10 6299.66 I 1.8 6315.78 S m T T

II 2.5 6335.37 Ce I

11 6299.11 Eu I 1.6 b 6316.20 Y YD 5 6335.82 Eu I

2.5 6300.21 Ce I 2.5 6317.19 Gd I 3.0 6336.10 Ti I

2.0 6300.70 Sc II 1.0 6317.82 Tb II 0.7 6336.12 Ru I

3.0 6301.12 Sm II 0.9 h 6318.00 Ce 1 6 6336.34 Gd I

0.9 6301.41 Th I 0.5 6318.02 Fe I 0.6 6336.55 U

0.6 6301.52 Fe I 2.5 6318 03 Ti I 1 0 6336.74 Tb II
0.8 6301.75 Mo I 1.0 h 6318.12 Pr 1.2 6337.21 Ce I

2.0 h 6301.97 Nd I 1.2 6318,26 La I 1.2 6337.85 Tb II
1.0 6302.02 Pr 1.2 6318.33 Hf I 2 0 6338 10 Hf I

3.0 6302.36 Pr I 0.7 6318.37 Pt I 1.6 b 6338 10 Y YD

2.5 6302.40 Sm II 1.0 6318 58 Eu I 4 6339.09 V I

4 6303.15 Sm II 2.5 6319.53 Rh I 3.5 6340^10 Sm I

1.8 6303.24 W I 2.0 6319.69 Nd II 1.8 6340.36 Zr I

15 6303.41 Eu II 12 6320.39 La II 1.4 6340 69 Ce I

1.0 6303.42 Re I 0.7 6320.41 Co I 5 6341.17 Ta I

6 6303.75 Ti I 1.8 6320.85 Sc II 3.0 6341.51 Nd II
2.0 6303.78 Tb II 1.2 6321.22 Nd I 50 6341.68 Ba I

1.4 6304.03 Pr I 4 6321.35 Zr I 3.0 6342.86 Th I

0.9 h 6304.25 Th II 2.0 6321.59 Tb II 1.8 6343.34 Dy I

1.2 6304.34 Zr I 3.5 6321.75 Sm II 2.0 h 6343.94 Pr I
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Table 2. All Observed Lines in Order of Wavelength

c 11. o J. u y AVs.vc — Element Intensity VV CL V C Element TtiI"*^ g t firILo -Li' y Wave- Element
1 pn of}iX X J. pi i,± ± and and 1 rf=» "n cftVi and ^* "n r1 length and

Pi cff^VCL X CL V_ I' V-- X in A Spectrum Character in A Spectrimi Vi ^ 1" ^ r* f T* in A Spectrum

3.5 6343.96 Ce II 1.6 6363.23 Gd I 9 h 6386.50 Sr I

3.0 6344.83 Sc I 0.7 h 6363.41 Ru I 2.0 h b38bjl Sm I

H Di Zr ZrO 1.0 h Pr i.u 6386.8 U
D L-2A C CiX 1 n b r c A'ZDA Q1 T\iTbJob.oi Uy
D n Lu I 2.0 Nd II "z n 6386.86 Ce {

2.5 h 6345.75 Sr I 0.8 6365.79 Lu I 5 6388.19 Er II
2.5 6346.02 Ta I 1.4 6366.00 Lu 6 h 6388.24 Sr I

U. D WIAL O 7b.?^D.<i / U 3.5 b^bb.^^D Ti I 1 ni.u 6389.11 Mo I

ua T T
1 1 b^b / . Hi. ism 1 b3o7.4b Ta

Pr II 3.0 A'ZAB Of!b.5bO, AO Sm II i.u 6389.59 Pr \

2.5 6347.17 Er II 1.2 6369.13 Th I 2.0 6389.80 U I

0.7 h 6347.83 Co I 4 6369.25 Eu I 4 6389.85 Sm II
n Q Vi / -2 /l Q n "7 Th II 1.0 A'ZAQ D7 Y TO o nA.U 6390.00 Nd II
3.b A •J /I Q no V T

I 3.5 n A'2 AQ Q

A

b^b7. 7b Sr 1 oi.A 6390.23 Ru
8 cw Eu I 0.8 OJ 1 i. Ui Sm \ n QU.b 6390.32 Ce \

8 d 6350.75 Re I 3.5 6371.11 Ce II 13 6390.48 La II
1.6 c 6350.98 Pr I 5 6372.47 U J 3.5 6390.81 Sm II

b^Dl.D

/

Er II 3.5 c A'J70 CQb.? / A.D7 Ho I n 7U. / 6391.12 Mo
O C l->^.3 n Oj>0i., 1 c Gd T

I 0.6 b:? / A. 77 Ce n c 6391.32 U
/LOCO /, Tm I 0.5 A "J 7 7 mbj) /^.Ul U i.b C 6392.10 Pr J

0.6 6353.52 Ce 3.0 6373.06 Ta I 1.8 h 6392.21 Ta I

3.0 6353.54 Sm 1.6 h 6373.86 Ho I 2.5 6392.78 U I
1 C r\J.D C A C /I "Z c Ho I 1.0 A "Z 7/1 7Db^ /4. /

O

U 0 c;A.

3

6393.02 Ce II
i.D n T 11Lu T

I 1.2 Nd ^
"Z A'2Q'2 TQ Tl-M6393.19 Pr

0 c u A "Z t; /I Q Q Cs I 0.5
/ O 7 C Q Q U 1 ni.u 6393.28 V {

1.8 6355.35 Sm I 0.7 6376.45 Ru I 1.0 6393.60 Fe I

1.0 6355.58 V I 3.5 6376.93 Th I 34 6394.23 La I
AH Eu I 1.4 A'Z77 AOb.5 / /. bA Pr I 1 0i.A 6395.12 Ce
1 n JNa

T
1 2.5 A'Z7!5 c;A

b.5 / o. Db XTu n Au.b A "ZQc on r\

A
D Ta I 6 bl A'Z7Q c;Ab^ / O.Db Zr ZrO po 6395.45 U I

0.9 6356.40 Tb II 1.4 6378.62 Pr I 1.2 6396.26 Ce I

4 6357.18 Sm 7 6378.82 Sc I 3.0 6396.61 Dy II

^.-> A C 7 O 0 Mo I 1.2 A "Z 7 Q n 7b^ / 7,U

/

Ta I 1 Ai.b 6397.18 U
o n^.U C A c 7 on Pr T

1 1.6 A'Z7Q "ZAb:5 / 7.^b V /I A'ZQO nnb370.UU Pr T T
1 1

J.O A'i c;7 'Z

n

V I 2.0 A'Z7Q A/1b^ / 7, b't u ^ Ai.b 6398.13 Er

2.5 6358.13 La II 0.7 6380.05 Sm I 0.8 6398.86 Os I

0.6 6358.61 Th II 1.2 h 6380.19 Hf I 4 6399.05 La II
i.O / o c Q DO V I 10 / "2 on 7c;b^oU. 10 Sr n Q v>U.7 n 6399.91 Ce I

D C
/ o c Q n /I Pr I 3.5 A'Z Qn QCb.?oU. 73 Gd T TII 1 Ai.b 64U0.0A Fe
A'i CQ 0 D U I 2.5 A'Z DO n7 Nd II n 7U. / 6400.36 U II

1.0 b 6359.48 Y TO 1.6 6382.19 Gd II 2.0 h 6400.40 Yb I

0.9 6359.88 Tb II 3.5 6382.73 Eu I 8 cw 6400.93 Eu I

U.b Ce 1.6 h A "Z DO Q /I Re 0 nA.U 6401.07 Mo
b;3DU. A A La I 0.7 A 'Z O '2 C Q U { 1 Ai.b 6401.45 Tm

c A "Z A n D /Ib^bU.o^ Ta I 5 A •Z D'Z DA Eu 6402.01 Y

2.5 6361.27 V I 0.6 6384.67 Mn 2.0 6403.15 Os
2.0 6361.43 Nd II 7 6385.20 Nd 1.4 6403.20 Nd
2.0 6362.09 Nd II 0.9 h 6386.16 Ce 1.2 h 6403.98 Sm

12 hi 6362.35 Zn I 4 6386.23 Hf 3.0 6404.20 W
1.8 6362.87 Cr I 1.2 6386.47 W 1.8 c 6405.97 Tb II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intens ity Wave- Element Intens ity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

2.5 6406.11 Eu I 2.0 6428.65 Nd II 2.0 6446.15 Ce
3.5bl 6406.2 Th ThO 1.4 6428.94 Sm I 6 bl 6446.24 Sc ScO
1.6 h 6406 24 o m T T

1 1 4 6429.65 Pr II 1.2 6446.34 Mo I

3.0 6407.00
ry
ZiT 0.7 6429.84 Nd

\

2.5 6446.61 La II

6 bl 6408.41 o C o CU 0.6 6429.91 Co 2.5 6446.68 Sr

90 6408.47 Sr I 3.5 6430.07 Ce 2.5 6446.87 Tb II

2.0 6408.55 Gd 4 c 6430.46 Nb 1.0 6447.56 Sm
1.6 6408.60 i n T T

I 1 2.5 6430.47 V I 0.4 6448.04 U
1.6 6409.11 MO 20 6430.79 Ta

{

1.6 6448.11 La
\1.2 h 6409.52 nl 1.0 6430.85 Fe 0.8 6448.13 Os

12 6410.04 Eu I 0.7 6430.93 U 10 6449.17 U I

0.9 h 6410.66 Pr 0.6 6430.95 Tm II 18 6449.81 Ca I

16 6410.99 i-ia 3.0 6431.00 Sm II 5 6450.24 Co I

5 6411.30 Tj v> 1.6 6431.63 V 1.0 6450.34 La
J9 6411.32 HjU 4 6431.86 Pr II 16 6450.36 Ta

1.4 6411.47 Re I 1.4 6431.96 Sm II 36 6450.85 Ba I

0.8 6411.59 U 2.5 6432.50 Er I 1.6 6451.23 Nd I

1 0 6411.66 r e 1.8 6432.65 Nd I 0.8 6451.52 Er I

2.5 6411.90 i n 1.2 6432.73 Yb II 1.6 6451.62 Zr ^

0.6 6412.39 MO 1.0 6433.18 V 0.6 6451.98 Ce

4 b 6412.39 Zr ZrO 2.5 c 6433.22 Nb I 1.6 6452.08 Sm I

10 6413.35 Sc I 3.0 6434.33 Zr I 5 6452.34 V I

2.5 h 6413.41 lio 2.0 6434.40 Ce I 1.4 c 6453.44 Pr I

1.2 6413.59 T T
1

1

70 6435.00 Y 0.8 6454.02 Er II

2.0 6413.61 1 n 0.8 6435.16 V 7 c 6454.52 La

3.5 6413.70 Pr II 1.4 6435.34 Sm I 0.8 6454.80 Nd I

1.0 6414.72 Rh I 2.5 6436.41 Ce I 0.8 6454.87 Pr II
0.9 6415.53 Pr 1.6 h 6436.57 Dy II 2.5 6455.00 Co I

1.4 6416.10 1 n T T
I 1 3.0 b 6437.08 Sc ScO 3.5 6455.60 Ca

4 6417.50 b in
T T
1 1 1.6 6437.18 Y 2.0 6455.60 Sm II

0.6 6417.57 Ru 1.0 6437.36 Ta I 1.6 6455.83 Ta I

1.0 6417.82 Co 55 6437.64 Eu II 19 6455.99 La I

2.0 h 6417.97 I D 26 h 6438.47 Cd I 0.8 6456.20 Pr I

1.0 6419.10 1 1 70 6439.07 Ca 1.4 6456.25 Sm II
0.8 6421.36 Tor e 1.2 6439.93 Eu 1.4 6457.13 Nd

6 6421.93 Dy 0.9 6439.97 Ce I 5 6457.28 Th I

2.0 6422.42 Gd II 1.0 6440.55 Tm I 1.4 6457.55 Sm I

2.0 h 6423.10 XT' „ 1.4 6440.97 Mn I 1.6 6457.63 Zr I

6 6424.37 MO 1.0 c 6441.03 Tb II 3.0 b 6457.78 Sc ScO
1.4 6424.43 1 D T T11 1.9 6441.14 Lu 8 6457.96 Eu

1.6 6424.52 Gd 1.8 6441.31 Er II 3.5 6458.05 Ce I

1.2 6424.80 Th II 0.6 h 6442.81 Pr 0.6 6459.36 Sm I

1.0 6424.89 TTU T T
1 1 0.8 h 6443.94 Pr 2.5 6459.92 Ta I

1.2 6425.30 ue T T
1 1 3,0 6444.61 Ta 15 6460.27 Tm

2.0 6425.79 JNa
T T
1 1 2.0 h 6444.84 Ru { 0.8 h 6460.30 Pr

1.0 6426.17 Zr 1.0 6444.89 Lu II 1.0 6460.86 Dy
6 6426.64 S m II 3.5 6445.13 W 1.0 c 6461.74 Tb II
3.5 6428.29 Eu 5 6445.74 Zr 0.9 6461.89 Ce
J?, u AZ19H "XO Sm II l.U Nd II / U 1^7 Ca
5 6428.60 Ta 2.5 6445.87 Ta 4 6462.62 Th
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Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

95 6463.12 Lu II 3.5 6486 64 Dy I 4 6504 17 V I

1.0 h 6463.15 Yb II 0.8 h 6486.95 Pr 0.9 6504.46 Nd II
1.6 6463.58 Nd I 4 6487.62 Sm II 5 6505.52 Ta I

3.0 6465.00
TTu T

I 0.8 6488.05 XTV 0.8 6506.23 La I

1.2 Nd II 0.8 6488.35 u 0.4 6506.32 U

2.5 h 6465.79 Sr I 20 6489 10 Yb I 4 6506 36 Zr I

2!o 6466.90 Ce II 9 6489.64 Zr I 1.2 6507.16 Ce
3.0 6467.42 Ce I 0.7 h 6490.34 Co I 1.8 h 6507.70 Sm
1.6 6467.76 Pr 1.0 6490.72 Tm 1.0 6508.02 W I

1.0 h D HOO. La I 1.2 6490.74 Th } 1.8 6508.14 Ti I

1 2 6468.60 Dy II 4 6490 82 Sm II 4 bl 6508 1 5 Zr ZrO
0.6 6468.97 Ce II 1.8 6490.99 Ce J 0.8 6509.01 Ce I

9 6470.21 Zr I 2.0 6491.71 Mn I 4 hi 6509.44 S m I, S mO
1.8 h 6470.29 T

I 3.5 h 6491.76 Pr 1.4 6510.41 Rh I

2.5 h A47n 4A Sm II 6 6492.35 Er { 0.6 h 6511.35 Th II

0 4 6470.55 U 1 8 6492.35 Nd II 5 6511 47 Re I

0.8 6470.70 Eu I 1.8 6493!l0 Zr I 0.9 6512.19 Tb II
1.4 6470.86 Tb II 0.6 6493.13 Mo I 2.5 6513.60 Ce II
1.2 6471.20 Mo T

1 0.8 6493.49 Pr 8 6514.39 Ta I

0.7 A471 ?2 Th II 32 6493.78 Ca { 1.8 6514.96 Nd II

1 4 6471.59 Sm I 1 0 6494.90 Pr I 1.4 6515.25 Re I

8 6471.66 Ca I 0.6 6494.93 Ce 1.2 6515.*30 Ho I

3.0 c 6471.77 Ho I 3.0 6494.98 Fe I 8 6516.10 Ta I

6 6472.34 S m T T
11 0.4 6495.35 TTu 0.7 6517.15 Pr I

4 ^47"^ 71OH / J>. / J. Ce 0.8 6495.59 Nd II 2.0 6517.30 Ce I

5 bl 6473.79 Zr ZrO 3 0b 6495.90 Sc ScO 1.2 h 6518 33 Y YD
1.2 6473.99 Mb I 0.6 6496144 Ru 3.5cw 6518.68 Tb I

1.4 6474.94 Dy I 1200 6496.90 Ba II 1.4 6518.81 Pr
0.8 h 6475.29 Pr T T11 2.0 c 6497.18 Pr 1.4 6518.94 U I

2.5 (^mi A7OH/ ( . O / Lu I 1.6 6497.69 Ti { 0.6 6519.12 Ce

0 9 h 6477.88 Co I 0 8 6497.84 Nb I 4 6519.59 Eu I

3.0CW 6478.03 Pr II 3.0 6498.'l9 La II 1.6 6519!70 Rh I

1.4 6479.17 Ho I 5 6498.67 Sm II 1.0 6519.79 Tm I

1.4 6480.11 Gd T T
II 160 6498.76 Ba 1.4 6519.84 Mo I

1.4 OHO U. iL 1 Nd II 1.6 6498.94 Pr 1.4 6519.86 Nd II

0 4 6481.72 U 8 6499 65 Ca J 1.4 6520.51 Er I

1.6 6481.77 Er I 1.8 6500.16 Nd I 1.6 h 6520!74 La I

0.6 6482.28 Nd II 2.0 6500.73 Pr 0.5 6520.85 Os I

60 6482.91 Ba I 1.2 h 6501.23
•XTY lU 0.4 6520.98 U

1.2 DHOJ?. yjc. Eu I 0.8 c 6501.33 Tb II 1.0 6522.72 Eu I

2 5 6483.62 Dy II 3 0 6501 55 Eu I 0.8 6523.15 Nd II

0.9 6484.35 Zr I 1.2 6502.00 Sm II 5 c 6523.18 Lu I

5 6484.52 Sm II 1.4 h 6502.43 Ta I 0.9 6523.45 Pt I

30 6485.37 Ta I 4 6503.26 Zr 6 b 6525.62 Sc ScO
0.4 6485.38 U 1.2 6503.27 Ce II 0.6 6526.08 U

4 b 6485.40 Sc ScO 1.0 6503.50 Th II 1.8 h 6526.64 Sm II

1.8 h 6485.55 La I 1.4 6503.62 U 8 6526.99 La II

4 6485.69 Nd I 55 6504.00 Sr 0.4 6527.04 U I

3.0 6485.87 Er I 0.8 h 6504.06 Ce 70 6527.31 Ba I

4 6486.56 Pr I 0.8 6504.10 Pr 1.8 6527.63 Tb II
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Character in A Spectrum Character in A Spectrum Character in A Spectrum

2.5 h 6528.02 Sm I 0.4 6551.44 Co I 0.4 6572.88 Th II
0.8 6528.74 Ru I 2.0 6551.72 Ce I 1.0 6573.65 Ce I

6528 87 Os I 1 8 h 6551 80 Sm I 1.2 6573 80 Gd I

2.5 h 6529.70 Sm 0.3 6552.75 U 1.8 6573.95 W
0.8 h 6529.73 La TI 1.4 6553.07 Nd II 2 5 c 6574.04 Th T TX X

0.6 6530.68 Ce I 0.6 h 6553.30 Pr I 4 6574.38 Sm II
4 h 6531.34 Th I 0.8 h 6553.84 Y TO 0.7 6574.73 Nb I

8 6531 43 V I 0 5 6554 16 Th I 8 At^74 84 Ta I

2.5 h 6532.25 Sm
^

6 6554.23 Ti ^ 1.6 h 6575.18 Ti
6533.96 S m 1.2 6555.01 u 0.6 6575.54 TmX 111 J

1.4 6532.42 W I 5 6555.67 Ce 2 b 6575.85 Sc ScO
0.6 6533.14 Os I 7 6556.07 Ti I 1.6 6576.56 Zr I

0 6 6534 50 Ce 1 2 6556 31 Er II 1.0 6576 83 Os I

0.4 6534.60 U 1.0 h 6556.50 Hf 3.0 6576.85 Y
0.7 6534.64 Pr 6 6557.39 Y J 3 5 c 6577.11 Re

2.5 b 6535.30 Sc ScO 0.6 6557.58 U 0.5 bbllAl Ce I

1.0 6535.46 U 2.0 6557.78 Er I 1.6 bbll.bb Th II
1 2 h 6535 84 Y YO 5 b 6557 84 Sc ScO 0.5 Pr I

0.6 6536.58 U II 2.5 6558.02 Dy 2.5 b 6578.06 Zr ZrO
0.8 6537.48 Ce II 1.2 6558.02 V J 11 6578.51 La

1.2 6538.14 W I 1.4 6558.97 Nd II 2.5 6579.11 Ce
3.5 h 6538.15 Gd I 1.2 6560.07 Th II 20 6579.38 Dy I

1 0 6538 30 Os I 1 6 6560 08 Ho I 2.0 h 6580 94 Nd II
6 6538.60 Y I 0.3 6560.45 Ru ^ 3.5 6581.82 Tb II
1.2 h 6538.99 Ho I 0.6 6560.75 Ce 0.8 6582.19 La

1.4 6539.94 Nd II 2.0 h 6561.60 Ta I 0.3 6582.78 U
1.4 6540.48 Pr I 1.2 6563.22 W I 7 6583.46 Er I

2 5 6541 53 Er I 1 8 6563 42 Co I 2.0 6583 91 Th I

7 Sm II 0.8 Ce 0.5 6584.59 Pr
2.5bl 6542.90 Zr ZrO 2.0CW Ta 2 0 6584.87 YX

0.8 6542.97 U I 2.0 6564.63 Pr II 0.8 6585.13 Ta I

10 6543.16 La I 5 6564.78 Gd I 6 h 6585.21 Sm II
2 0 6543 51 V I 2 0 \J ^ \J ^ 0 \ I La I 2.0 A^85 71 Nd II
2.5 6544.57 Sm II 1.8 h 6565.62 Ti ^ 3.0 h 6586.51 Cs
3.0 6544.61 Nb I 0.8 6565.71 Ce 1 2 n 6587.16 TaX CL J

1.2 6544.91 Re I 0.8 6565.88 V I 1.8 6587.23 Hf I

0.6 6546.24 Fe I 4 6566.75 Pr II 1.0 h 6587.54 Sm I

5 6546 28 Ti I 4 h 6566 88 Sc ScO 0.6 U
10 6546.79 Sr I 5 bbbl.Ql Eu 1.8 6588.03 Nd II
1.0 6548.28 Dv II 1.2 6568.00 Gd II 2.0 6588.54 ThX 11

0.5 h 6549.12 Eu I 0.8 6568.47 Nd 4 6588.91 Sm I

2.0 6549.25 Gd I 20 6569.31 Sm II 16 6589.72 Sm II
1 6 6549.54 Nd II 2 5 6569 43 Zr I 0.9 6^90 05 U II
2.5 h 6549!77 Sm II 0.8 6569.61 Th II 0.4 6590.90 Mo
1.6 h 6549.77 Tl I 5 h 6570.67 Sm II 0.9cw 6591.00 Nb \

0.6 6549.88 U 0.6 6570.96 La II 1.2 6591.43 Nd II
1.6 6550.19 Nd II 0.6 6571.04 Pr 1,0 6591.48 Th

17 6550.26 Sr I 1.0 h 6572.58 Y 1.8 6591.50 Sm
3.0 6550.54 Zr I 1.4 6572.65 Nd II 3.5 6591.60 Gd
8 6550.97 Ho I 2.0 6572.78 Ca 4 6591.99 Zr
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4 CW 6592.52 Re I 0.9 h 6611.20 Mb I 0.6 6628.65 u
0.9 6592.92 Fe I 6611.28 Lu 4.0 6628.88 Ce J

1.8 6593.42 Gd I 6611.58 Lu 3.0 h 6628.88 Sm II
3.5 6593.46 T o 3.0cw 6611.80 LiU

T T
11 13 6628.99 TT^Ho

1.8 6593.52 Er I 6611.95 Lu 5 6630.14 Nd J

1.4 6593.66 Tb II 6612.04 Lu 1.6 6630.16 Rh I

0.8 h 6593.69 Pr 1.6 6611.64 W I 2.0 h
//on / T
6630.61 Sm II

0.3 6593.74 Ru I 0.8 h 6611.76 Dy I 0.7 h 6631.1 Pr
3.0 6593.79 9 6611.95 1 a T

1 0.8 6631.21 TLa
2.0 6593.94 Th { 2.0 6611.99 Nd I 1.4 h 6632.04 Pr

1.8 6594.16 Dy II 3.0 6612.06 Ce 1.6 6632.24 Ho I

65 6595.32 Ba I 8
//TO ~7 rr6613.75 Y II 6 h

//OA A A6632.28 Sm II
1.2 6595.47 Pr I 1.6 6614.15 Nb I 1.8 6632.44 Co
0.8 6595.90 L/ O 0.7 6614.56 us T

1 1.0 6633.26 V
0.8 6596.71 Zr I 0.4 6615.43 Os I 6 6634.36 Gd II

0.8 6598.84 Zr I 1.2 6615.88 Nd I 1.0 6636.15 Nd
4 6599.11 Ti I 4 6616.59 La I 1.6 h

/ / o / /in6636.49 Y I

0.7 6599.61 Ce I 6 6616.65 Pr I 0.8 6636.53 La II

2.5 6600.17 T o 1.4 6616.75 T T
1 I 0.3 6637.16 JVIO

3.5 d 6600.58 Ho I 0.8 6617.06 Th II 2.0 6637.19 Nd II

8 6601.10 Er I 30 6617.26 Sr I 1.0 c 6637.25 Re I

0.4 6601.46 U I 1.6 / / T "7 / I6617.61 Sm II 1.6 / / '2 ~7 / O663 /.62 Er I

1.8 6601.76 Nd 2. Obi 6617.94 Sc ScO 4 6637.96 Nd II

6 6601.83 o III
T T
1 1 0.7 6618.20 KU T

I 0.9 6639.25 ^y
0.2 6602 68 u 1.2 6618.42 Pr 4 6640.08 Gd I

4 6603.27 Zr I 1.8 c 6618.53 Nd I 1.6 6640.14 Tb II

0.5 6603.34 U 14 6619.13 Mo I O.o c
/ /I /I O O "7

6642.2

/

Tb II

1.2 h 6603.55 Eu I 1.0 6619.15 Lu II 1.2 6642.76 Gd
0.9 6603.98 TTu 2.0 6619.35 XT/4 T

1 2.0 6642.79 Lia T T

14 6604 56 Sm II 2.0 6619.95 Th II 2.0 6643.41 Dy

7 6604.60 Sc II 2.5 6620.52 U I 8 6643.54 Sr I

28 6604.94 Ho I 1.2 6620.56 Zr I 1.6 / /. /I "2 C /I6643.54 Yb I

7 6604.97 Tm I 6 6621.30 Ta I 1.8 6643.64 Ni I

10 CW 6605.19 Re 1.0 6621.68 W T
1 1.0 6643.79 V

0.7 6605 39 Ce J 2.5 6621.77 U 3.5 6643.98 Gd I

2.0 6605.42 Th II 1.2 6622.49 Y I 2.5 6644.41 La I

4 6605.97 V I 1.0 6622.82 U 3.U 6644. 6U Hf II

0.9 6606.16 Nb I 1.4 6623.00 Ce I 1.8 6644.66 Th II

1.6 6606.33 Ce 0.8 6623.54 TTV T
1 2. Obi 6645.08 O C

1.6 6606 86 Ce II 3.0 c 6623.91 Re I 160 6645.11 Eu II

1.0 6607.15 W I 0.6 6624.57 Md I 1.4 6645.16 La I

3.0 6607.17 Tb II 0.4 6624.73 Ir I
1 O1.8 66413. 4i Tb II

0.9 6607.28 Nb 4 6624.85 V I 1.8 h 6646.22 Sm
6 6607.47 Ho \ 0.9 6625.28 Sm II 0.7 6646.54 Th II

1.2 6607.83 V 1.0 6625.29 U I 1.2 6646.85 Gd

3.5 6608.26 La 0.9 6626.98 Nb I 1.2 6647.06 Hf II

1.0 6609.04 W 0.6 6627.25 Tm I 1.5 6647.12 Pr
1.6 6609.85 Pr 0.8 6627.80 Rh I 0.8 6647.79 U
3. Obi 6609.99 Sc ScO 1.4 6628.35 Ho I 0.5 6648.50 Th II

1.2 6610.04 Gd II 1.0 6628.43 Gd I 0.3 6648.95 Th
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1.2 d 6648.98 Er I 0.4 6671.29 u 0.4 6691.21 u I

6649.02 Er I 3.0 c 6671.40 La II 1.2 h 6691.83 Y I
•2 n u3.U n Sm II 7

1
AA71 c;ibo / 1. Di Sm I 1 n1. u AAQ9 71 Th II

4 6650.38 Mo 6 6673.41 Pr II 1.2 6692.86 Gd I

7 6650.57 JNa T T
X jL 8 6673.73 1 a 3.5 6692.87 T o

3.5 6650.61 Y I 8 6673.78 Pr II 1.2 6692.93 Tm I

6 6650.81 La I 32 6675.27 Ba I 1.4 6693.12 W I

l.o //;,£: n OQ00DV.07 Ce AA7C; ^1.bb

/

Ta I 1 S3i.ts AAQ'? "XQDb7 J.^O Tb II

0.8 h 6651.42 Ce 1.4 Ce II 10 6693.55 Sm II

2. Obi 6651.46 X 1 T" 1

D

1 x\J 1.4 6676.92 TTU 1.2 6693.61 Ta
i. a

3.0 6651.61 Sm II 3.0 c 6677.14 Lu I 0.6 6693.66 V I

3.0CW 6652.39 Re I 2.0 6677.18 Ti I 32 6693.84 Ba I

Ce II 7 CW DO / 1 Nb I 1

1

AAQ"^ QA Eu I

1.0 h 6652.98 Ho 9 Tb II 6 cw 6694.32 Ho
1.2 6653.55 1.8 bbll.99 J? c 1.6 h 6694.69 O 111

TTX X

1.0 6654.27 Dy II 1.0 6678.01 Zr II 0.6 6694.75 Y I

2.5bl 6654.42 Sc ScO 1.2 6678.17 Yb I 0.7 6694.92 Gd II

D Nd I AA7P ATDO / o. HI W I 1 ni. u AAQR Ac; Nd II

4 6656.19 Sm II 1.8 6678.52 Nd II 0.7 6699.25 La
J0.8 6656.81 TTU 0.3 6678.71 Th 1.4 h 6699.26 VX

8 6656.83 Pr II 0.6 6678.81 Co I 0.4 h 6699.32 Pr
2.5 6657.73 Tm I 0.3 h 6678.89 Mb I 0.8 6699.85 La I
"2. nj.yj Dy I i u AA7Q 91 Sm II 9 n i-> A7nn AUO / UU. nO Sc ScO
0.8 6658.64 Tm 1.2 6679.56 Gd II 1.4 6700.66 Dy II

0.5 h 6658.68 1 n T T
1 J. 1.8 6679.81 Cc\^ tJ 3.5 6700.70 Pa

1.0 6659.40 Hf I 3.0 6680.14 Nd II 6 6700.71 Y I

1.0 6659.68 Mo I 2.0 c 6680.46 Ho I 0.4 6700.83 U
i u CW oouU. cS't Nb I Dt)C3±. 1 D U n fi hu.o n A7m riAO / U i. U D Eu I

3.0bl 6661.01 Sc ScO 4 6681.23 Gd II 3.0 6701.20 Nb
1.8 6661.08 2.5 h 6681.53 o m T T 0.6 6701.68 TTU

7 6661.40 La I 2.5 c 6681.62 Ho I 0.8 6701.80 Er II

1.4 6661.41 Ce I 1.6 h 6682.02 Ho 1.0 6702.12 Gd II
AQbDbi.D7 Dy I i.b n Re I i.u A7n9 1 9b l\}6.,Lc. Zr I

0.6 6661.81 Os
J

1.8 6683.38 U 4 cw 6702.61 Tb II

1.2cw 6662.24 To1 a 2.5 6684.00 ToX a 2.0 6703.61

2.5 6662.27 Th I 3.0 6685.21 Eu I 1.0 6704.04 Th II

1.6 6662.52 Ho I 1.2 6686.08 Ir I 1.2 6704.18 Gd II
AAA'i 1 /IbOD^. 14 Ru I AACAbbOb. 3 7 Ce 7 r\

1 a A7n/1 "^BD 1 yjH.JO Ce I

1.2 6663.51 Er 1.5 6687.20 Er 2.0 b bl05.93 Sc ScO
1.8 6664.40 V 13 6687.58 V 1.4 6706.03 v., c

1.8 6665.65 Ce I 0.5 h 6687.6 Pr 1.2 6706.46 Ta I

0.6 6665.94 Tb II 2.5 h bb81.19 Sm II 2.0 c 6706.79 Tb II
9 n h ODDO. D_) Ti I AAR7 07ODO / . o / Mo I A7n7D / U / . tD Sm II
2.5 h 6667.22 Sm II 2.0 6688.18 Zr 1.0 6707.52 Ru

14 6667.85 Yb 0.8 6689.51 Tb II 0.8 6707.59 U

10 6667.90 Dy 5 6690.00 Ru 3600 6707.84 Li
1.0 6669.26 Cr 0.8 6690.02 Er II 0.6 6708.07 V
1.6 6669.65 Nd II 1.4 6690.47 Mo 2.0 6709.39 Ta
1.2 6670.21 Dy 0.3 6691.08 Mo 15 6709.50 La
1.6 6670.37 Nd 2.5 b 6691.21 Ti TiO 1.6 6709.61 Zr

249



Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrimi Character in A Spectrum

0.4 6710.16 Ce I 1.0 6728.01 Tm 5 c 6753.00 V J

1.0 6710.42 Pt I 0.7 6728.04 Mo I 5 6753.04 La J

1.4 h 6710.45 Eu I 2.0 6728.71 Ce I 1.6 6753.91 Gd II
n oO.O 6710.57 TTu 2.0 6729.54 Ce 2.5 6753.97 Mo
1.0 c 6711.30 Re I 3.0 6729.56 Os { 0.7 6754.29 Tb {

1.6 6712.27 Nd I 1.4 6730.45 Ru I 1.6 6754.61 Hf II
2.0 6712.62 Sm II 10 6730.73 Gd J 2.5 h 6754.68 Sm II
1.0 h 6713.18 Dy 17 d 6731.84 Sm II 6754.85 Sm
3.0 6713.20 Y

}

0.6 6732.78 La II 3.0 6754.91 Ta
1.0 6713.48 Ce 0.6 6733.21 Ce II 0.6 6754.93 u J

3.0 6713.48 Hf I 1.0 6733.76 Th I 1.4 6755.01 Tb II
0.6 h 6713.69 Tl I 8 6733.98 Mo I 0.6 6755.08 Ce II
1.0 6713.98 Th 10 d 6734.06 Sm II 1.0 c 6755.85 Ta
1.6 6714.09 La II 6 d 6734.81 Sm T T

II 2.5 6756.45 Th
1.0 6714.15 Nd 0.7 c 6734.86 Tb II 0.7 6756.54 Ru J

0.8 6714.44 Ta J 1.2 h 6735.76 Lu I 1.4 6757.69 Dy J

1.2 c 6714.98 Tb II 3.5 6735.99 Y J 2.5 6759.25 Sm I

0.6 6716.00 Hf I 0.8 h 6736.17 Dy I 8 6759.87 Er I

3.0 6716.68 Tl 1.4 6736.80 T Tu 2.0 6760.02 T~\ J.Pt
1.2 6717.51 U 1.4 6736.89 Pr J 0.8 6760.12 V J

4 h 6717.68 Ca I 4 6737.79 Nd II 0.6 c 6761.19 Re I

2.5 6717.88 Zr I 8 6737.87 Sc I 1.4 6761.69 Er II

1.6 6718.14 Gd II 2.0 6739.23 Tm 7 6762.38 Zr I

1.4 6718.30 Ru 4 6739.40 Sc 2.5 6762.96 Er
0.6 6718.68 La II 3.5 6739.88 Nb J 1.6 6763.01 Nd {

1.0 6719.19 Th I 6 6740.11 Nd II 1.0 6763.50 Mo I

1.2 6720.32 Ce II 6 c 6740.73 Ta I 1.4 6763.78 Nd I

0.8 6720.84 U II 8 6741.47 Sm II 0.5 6764.43 W I

1.2 6720.99
\

0.4 6742.47 TTu 1.2 6764.52 Er
3.5 6721.37 Tm 4 6742.54 Nd J 1.4 6764.61 Nd

3.0 6721.93 Er I 0.8 6742.87 Th I 0.8 6764.65 Ce I

1.6cw 6722.34 Ho J 9 6743.12 Ti I 0.3 6764.92 Mo I

1.5 6722.76 Er II 0.9 h 6743.77 Dy II 0.8 6765.69 Th I

6 d 6723.07 Sm
J

2.0 6744.70 Ce T T
II 6 6765.96 Dy

J6723.26 Sm 3.5 6744.88 Eu 4 c 6766.49 V

20 hs 6723.28 Cs J 4 6745.05 Ho J 2.0 6766.52 Sm II
6 c 6723.62 Nb J 1.6 6746.08 Mo J 1.2 6766.62 Er
1.8bl 6723.95 Ti TiO 4 6746.27 Mo I 1.4 6766.74 Ho I

4 6724.73 Sm 0.5 6746.56 w 2.0 6766.95 Ru
0.8 h 6724.79 Dy

•J
J 1.4 6746.89 Ce 1.0 h 6767.50 Tm

3.0 6725.88 Sm I 4 c 6747.17 Pr I 0.8 6767.65 Ce I

1.0 6726.35 Tm 4 6747.98 Dy I 2.5 6767.77 Ni I

0.4 6726.52 Ce 3.0 6748.13 La 1.0 6768.44 Er II

0.8 6726.89 U 2.0 c 6749.28 Pr 0.4 6768.64 U
0.7 6727.21 Tb II 1.4 6749.44 Ce 2.0 6768.70 Yb

2.0 6727.46 Th I 1.0 h 6750.29 Dy 2.0 6768.94 Er II

2.0 6727.61 Yb II 3.5 6751.22 Re 8 6769.16 Zr
3.0 6727.74 Nd II 5 6752.35 Rh 1.4 6769.81 Tb II

2.0 6727.83 Gd II 6 6752.67 Gd II 1.0 6769.95 Hf
0.4 6727.96 U I 3.5 6752.73 Zr 1.2 6770.10 Th II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

0.5 6770.15 Ce 1.2 6787.23 Ru I 0.7 6803.29 Ce I

1.0 6770.37 Ta I 0.8 6787.43 Dy I 2.0 6803.87 Er II

0.6 6771.03 U 1.6 h / "7 0 ~7 AO6787.48 Eu I 5
/ 0 n /I n A6804.00 Nd II

2.0 6771.06 Co 0.8 6787.73 Th I 0.7 6804.73 Th II

o 6771.74 la 0.9 6787.90 0.6 6805.28 W T1

1.6 h 6771.85 Ba I 0.6 6787.98 Mo I 1.1 6805.64 Dy I

1.0 6772.03 Gd I 2.0 6788.52 Tm I 1.6 6806.61 Os I

1.0 6772.17 Th I
n 00.8 / "7 0 0 OA6788.84 Th I 1.2 ^ 0 n "7 1 /68U7.36 Dy II

1.0 6772.32 Ni I 0.6 6788.94 Mo I 1.4 6807.50 Sm I

2.5 6772.89 3.0cw 6788.99 la 2.4 6807.83 ue T1

3.0 6773.40 Er I 8 6789.27 Hf I 3.0 h 6808.31 Sm I

3.0cw 6774.25 Ta I 9 6790.00 Sm II 0.4 d 6808.76 U
10 6774.26 La 11 1.0 c 6790.06 Ta I 2.5 h / 0 n 0 0 /6808.86 La II

4 6774.29 Ce II 2.0 6790.30 U I 1.4 6808.89 Ce I

2.5 6774.54 Pu ^ 1.0 6790.38 Dy 3.0 c 6810.46 la T
1

3.0 c 6774.68 Ho I 5 6790.41 Nd II 1.0 6810.54 Th II
^.u 6115.02 Ru I 3.0 6790.85 Zr I 1.4cw 6811.04 Ho I

5 6775.59 Ce I 4 6790.93 Er I
r\ 0 l_
0.8 h /nil / /6811.66 Ce

1.8 6776.14 Er 11 18 6791.05 Sr I 1.2 6811.88 Pr
0.8 6776.89 TTU 0.8 6791.23 1 a 0.8 6812.03 jyjo

T
1

1.0 6777.94 Tm 2.0 6791.53 Os I 2.0 h 6812.30 Nd II
J, u 6778.19 Sm II 1.2 c 6792.48 Tb II 2.0 6812.40 V I

1.4 6778,28 Ce I 2.0 h 6792.55 Sm II n Q
0.8 6812.77 Th II

0.8 6778.31 Th 1.4 6193,1 Ho I 1.8cw 6812.91 Pr
6 h 6778.61 bm T T11 16 6793.71 I 0.2 6812.98 TTU T

1

12 6119,11 Tm I 4 c 6793.77 Lu I 13 c 6813.25 Ta I

X. o 6779.86 Er I 0.8 6793.81 Ce 1.2 6813.4 Sm II
2.0 h 6780.03 Sm II 14 6794.20 Sm II 20 C

/ 0 T 0 yi T6813.41 Re I

0.9 6780.12 Th I 1.1 6794.30 Dy 0.8 6813.51 Ru I

1.2 6780.21 ce 12 6794.58 1 D T T
1 1 1.2 6813.66 T ri

i-ia
T T
11

1.4 6780.41 Th I 1.2 6795.31 Nb I 0.4 d 6813.75 U
0.4 6780.62 U 6 h 6795.41 Y II 6813.81 u
2.0 6780.73 Er I 0.4 6796.46 U T A

1.4 6814.10 Pr
1.2 6780.74 Ce 1.2 6796.65 Rh 1.4 6814.56 Gd I

2.5 h 6781.17 0m T T
11 0.7 6796.68 7 ».CiX 2.5 6814.94 C 0 T

1

1.6 h 6782.01 Tm I 0.6 6796.73 La I 0.8 6814.9-5 w I

3.5 h 6782.54 Eu I 1.6 6796.93 Er II 1.8 6815.16 Y I

0.4 6782.70 U 6 cw / "7n 0 / 06798.68 Pr I 1.2
/nil" on6815.29 Ce

0.4 6782.85 U 1.0 6799.27 Ta 2.0 6816.02 Nd II

3.0 6782.95 0 TV-»0 m T T
11 55 6799.61 I D 13 6816.06 T

1

1.6 6783.39 Gd I 0.8 h 6799.88 Mo I 3.0 6816.49 Gd I

7 6784.52 Pd I 1.8 6801.34 Nd I 4 6817.08 Sc I

3.0 / ~7 0 A no6784.98 V I 0.7
/ n n T "7 c6801.75 Ce T n1.0 6817.70 Pr

0.8 c 6785.12 Pr 0.8 6802.62 Mo 1.6 6818.24 Dy I

3.0 6785.12 Tb II 16 6802.72 Eu 2.0 6818.25 Ce I

6 c 6785.43 Ho 3.0 h 6802.96 Sm 1.0 6818.29 U I

1.2 6786.32 V 6803.1 Sm 15 6818.94 Hf I

3.0 6786.33 Gd II 2.5 6803.06 Nd 1.6 6819.36 Ta I

1.4 6787.15 Zr II 1.0 h 6803.15 Y 6 6819.52 Sc I

1.2 6787.18 Gd 1.1 h 6803.20 Dy II 1.4 h 6820.27 Tm
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Table 2. All Observed Lines in Order of Wavelength

Tnt p n s itv Element Tnfpn 1 tvX^X \r ^w- XX O X Ir y Element Tnl" *^ n c i 1"\rj-U-Lc J.10 ^ ^ y V/S-VC — Element
cLnd. Ipti cxtliX X X UX X and 3-iid and dxxU. leiigin and

("Ill ar* arte r in A Spectrum ("lVl3 TP! pI'PT'\_/XXCXX CLV^tV^-L in A Spectrvim r"* V> 7\ 7\ \ IT in A Spectrum

0.8 6820.28 W I 4 6832.89 Zr I 1.2 6848.92 Mo T

1.6cw 6820.38 Ho I 0.4 h 6833.42 Pd I 2.5 6849.26 Zr J

3 5 6820 76 U I 0 6 6833 67 Zr I 1 2 c 6849 3^ Nb I

2 0 6820 90 Gd I 3 0 6834 05 La II A849 89 Gd
2 0 h 6820 91 S m I 0 8 h 6834 21 Ce 1 2 6850 07 Hf

2.5 6821.64 Ho I 1.3 h 6834.30 Eu I 1.8 c 6850.55 Pr II
4 6823.78 La I 1.8 6834.92 Th I 1.2 6850.83 Ta
1 4 6823 88 Ru I 6835 03 Sc I 0 6 h 6852 1 0 Dy I

2 0 6824 17 Ru I 24 6835 44 Dy I 1 7X • / 68^12 23 Nd
1 2 6824 56 u 1 4X « T 6835 92 Er I 1 2X« 6852 56 Zr

1.0 6824.68 Th I 1.8 h 6837.20 S m 1.2 6852.90 Pr
1.4 c 6824.96 Ta I 2.0 6837.90 La II 0.8 h 6852.97 Ho
1 4 6825.35 Nd I 2 5 6838 33 Sm I 11X X 6853 00 Dy I

2 5 6825 46 Er I 3 0 6838 88 Mo I 1 4 hX « T Jll 6853 54 Sm
1 0J. » U 6825 63 Mo I 0 9 6839 58 V I 1 2X • ^ 6853 60 Ce

1.8 c 6825.72 Ho I 1.4 h 6839.64 S m II 0.4 6853.13 W T

2.5 6825.99 Er I 0.7 6839.94 Ce 0.9 6854.11 Th J

1 0 6826 43 Ce I 2 0 6840 93 Eu I 2 0 6854 16 Tm
1 4 6826 56 Hf I 3 0 h^ »yj 11 6841 75 Sm I 2 0 h 6854 50 Sm II
1 4 6826 59 Lu II 0 9 6841 90 V I 0 8 6854 63 Zr

0.8 h 6826.62 Ho 6 6842.60 Pt I 11 6856.03 S m II
14 6826.93 u I 2.5 6842.66 Nd II 3.0 6856.50 Dv
1 6 6826 96 Tm 0 5 h\J % ~J 11 6843 80 Dy I 1 6J., u 6856 55 Ce
1 2 A827 16 Dy I 1 2 d 6844 26 Ce 1 5 6857 00 Nd
1 6 6827 33 Rh I 5844.49 Ce 3 5 6857 1 3 Gd II

3.5cw 6827.70 Pr II 13 6844.28 Tm I 1.0 6857.21 Er T

4 6828.11 Nb I 1.0 6844.48 Pr 1.4 6857.68 Rh J

12 6828 25 Gd I 2 0 A844 64 Ti 0 4 6857 90 Zr I

0 6 6828 41 Dy II 8 6844 71 Sm II 1 4 hX • ~ 11 6858 12 Sm
0 7 6828 42 w I 2 0 h\J 11 6844 83 Eu I 1 2x» t. 6858 24 Y II

4 6828.78 Zr I 4 6845.24 Y I 3.5 6858.70 Hf J

1.4 d 6828.87 Mo I 1.2 6845.33 Zr I 0.7 h 6859.03 La II
6829 05 Mo I X • U IX ^841; ^4 Pr 2 0 6860 39 Ti

1 4 6829 04 Th I 9 6845 77 Tm I 1 7X / 6860 93 Sm
1 6 6829 1 4 Tm 1 0x« u 6845 84 Dv I 6861 10 Sm II

1.0 6829.37 Ce 1.0 6846.25 u I 4 6861.47 Ti J

3.5 6829.54 Sc I 1.6 6846.34 Zr I 6 6862.82 Sm II
1 4X« T 6829 75 Ce 4 d A846 54 Sm II 1 8 6864 25 Gd
4 6829 86 Sm II 4 6846 60 Gd II 42 A864 54 Eu

28 6829 90 Re I 4 6846 72 Nd II 1 2X« ^ 6865 13 Ta

0.7 c 6829.94 V I 1.0 Pr 6 6865.20 Er
0.6 6830.01 Ir I 1.0 6846.78 Ce II 6 6865.69 Ba
2 5 6830 54 Sm I 1 7X« 1 6846 93 Nd 1 8rw 6865 85 Ho

\2 0 6830 57 Pr 9 6846 97 Zr I 17X f 6866 23 Ta
2 5 6831.11 Tm 1.6 h 6847 04 Eu I 1 2 6861 11 Sm

0.7 6831.52 Ru I 1.8 6847.25 Ce I 1.2 h 6867.85 Ba
1.0 6832.00 Ta I 0.8 h 6847.44 In I 0.7 6868.45 Th
1.2 6832.44 V I 8 6848.11 Er I 2.5 h 6869.07 U
1.2 6832.49 Y II 2.0 6848.16 Sm II 1.2 c 6870.55 Pr
0.6 6832.71 U I 6848.31 Sm I 0.8 c 6870.88 V I
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Table 2. All Observed Lines in Order of Wavelength

ij^iLc lib L y f V eX V C — Element JULXLC. 11 O -1- L- y
"\A/';a VP —VV CL V t:^ Element J. 1 1 u C/ 11o J-^ y W ave — Element

and length and and length and and length and
Char acte r in A Spectrum Character in A Spectrum Char acter m A Spectrum

0.9 6870.92 XTVv T
I 1.6 C 6o92.96 Ho I 2.0

/AAA AT
6909.81 S m T T

11

0.7 6871.56 V T
1

T A1.4 / o n o / A6893.69 Ce A r
2.5

/ O A O A r~6909.85 Tn T T11
2.5 6872.40 CO T

1 0.6 6894.00 VV 1.6 h 6910.17 Eu
4 h 6872.43 S m T T

I I 1.4bl 6894.5 Th ThO 4 6911.23 Th
1.5 6873.07 Nd T A

1.0
/ OA /I C! "7

6894.57 2.5hl
/ O 1 T O A6911.30 K

1.2
/ O "7 O TO6873.12 T

1 U.6 / on /I CO6o94.5o Dy I 4
/ O T T /I A6911.40 Hi

2.0
/ n ~7 O "7/1
6873.74 T

1 L).6 6895.55 Dy O A
3.0 6911.48 Ru

1.0 6873.92 1 1
T
I 1.8 6896.00 Y TTX X 1.0 6912.27 Dy T T

II

3.5 6874.18 1 D
T T
11 5 6896.37 Th TTX X 1.4 6913.19 Ti

2.2 6874.62 Nd II 2.2
/OA/ / O6896.68 Nd 1.6cw / o n o /I ~7

6913.47 Ho

1.0 6874.75 Tn T
I

T O
1.2

/OA/ "7 "7

6896.77 Ta I
A r"

2.5
/ O T At6914.01 /InMo

1.8 6874.77 Er T
1

O A
2.0

/ O A ~7 A A6897.29 Nd 1 A
1.2 6914.56 XT ^Ni

1.4 h 6875.27 S m T T
I 1 1.6 6897.53 X-j L T TX X 3.5 h 6914.82 XT' . -Eu

14 6875.27 Ta T
I 1.8 6897.95 Hn 1.2 6915.31 TTu

1.2 6876.00 Nd II
O A2.0

/ nA "7 An6897.98 T TX X
A O
0.9

/ o n r~ AT6915.87 Tm

0.4 6876.02 W T
1

A O
0.8

/ O A O AT6898.01 Mo I
1 A
12

/AT/ n ~7

6916.57 Gd
1.8 6876.36 Nd T

1
A C
2.5

/ n A n o T6898.21 Eu T A
1.2

/ O T / / A6916.69 Tb T T11
5 6876.75 XTU 1.4 6898.48 1.0 6916.70 TTHo
1.8 h 6877.10 Sm T T

1 1 0.9 6898.58 TmX ill 2.0 6916.87
3.0 6877.49 Ta I

A O0.8 / O A O AO6898.98 XViU J
A r*

2.5
/ O T T A r~6917.05 U

48 /mo o o6878.38 b r T
1

T A
1.2

/ O AA T A6899.10 Ce T O
1.8

/ O T ~7 A /I6917.24 La
0.6 6878.70 us T

1 9
/AAA O /I6899.34 Dy II 8

/ O T "7 O T6917.31 Lu
2.0 6879.50 o m T

1 4 h 6899.95 ThX 1^
T TX X 1.0 6918.30 La

2.5 6879.94 Kn T
1 0.4 h 6900.13 T nX 11 2.0 6918.32 Nb

3.0 6880.01 Er I
T A
1.4

/AAA AO6900.28 O 111
T TX X

A A J2.0 d / O T n ~7 A6918.78 Sm {

n fT I-
0.5 n 6881.62 Cr T

1 6
/AAA A "7

6900.43 Nd II
/ATA AO6919.03 S m

n n i»
0.9 n / o O O 1 o6o82.38 L r

T
1

A
3.0 6900.55 Ta

J

T A1.2 /ATA A "7

6919.27 Le T T
11

2.0 h 6883.03 T
1 3.0 6900.59 Zr 2.5 6920.62 (jd

T T
1 1

0.6 6883.23 zr T
1 1.6 6900.73 Gd ITX X 0.6 6922.23

1.0 6883.36 Ho I
1 ~7

1.7
/ A A T O O6901.33 Nd 1.2 h / O A O AO6923.09 Tb II

1.2 6884,13 TT' ™
illT

A H
0.5

/ A A 1 CO6901.58 Os I
T A12 / A A O AO6923.23 Uu

0.9 6884.72 Fr 3.5
/AAA An6902.08 Tb II 3.5

/ A A o n /6923.86 Nu
4 h 6885.16 bm T T

11 12 6902.10 Ta 2.5 h 6924.13 Cr
0.7 d 6885.51 Ce 1.0 6902.55 TTu J 4 6924.83 Ce

/ n n c ~7 T6885.72 Ce T A
1.2 c

/AAA OA6902.89 Nh y
T n
1.8

/ A A /I O O6924.99 Gd II

1.6
/no/ o o6886.28 Mo T

1
~7 T_

7 h
/ A A O / ~7

6903.67 Eu I
T / 1_

1.6 h
/ A A r" A A6925.20 Cr

n r~ I-
0.5 h / n n / /in6886.48 Dy T T

11 1.6 h / A A o n A6903.80 Ho 6
/ o A r~ A /I6925.24 La

1.5 6886.86 Nd T
1 2.0 6904.36 Z-i 1 0.9 h 6925.48 Dy

2.5 6887.22 Y T
1 1.4 6904.51 O ill

T T
JL J. 1.4 6926.08 Er

2.5 h / n n ~7 o6887.42 Sm II
A n
0.8 6904.58 A O

0.9
/OA/ TO6926.19 Hf

2.5 / O O ~7 / O6oo7.63 (jd
T T
11

A A2.0 / A A / A "7

6906.07 Nd I
A ~7

0.7
/ A A / A A6926.29 Er

1.2
/ n n ~7 ~j A6887.74 TT

U
T
1 2.5

/OA/ A A6906.22 Sm A r*

2.5
/OA/ /I A6926.49 Cjd

12 6888.29 ZiT
T
1 3.0 6906.57 TTX J. 2.5 6926.87 JNa

T T
1 1

1.4 6888.50 rlO
T
1 3.0 6907.37 Zr^ 1 2.5 6927.03 o m T T

1 1

3.0
/ n n n n a6888.90 Dy I 1.6

/ O A n A ~7

6908.07 Nh J 11
/ o A "7 on6927.38 Ta

2.5 / o o n in Th T A1.0
/ n A O A A Mo I

T 111 / A A O C A6928.54 Ta
1.2

/ o n o /6892.36 Mo I
T A
1.0

/ A A n A /6908.26 Er1-J 1
A A
2.0

/AAA HA6929.54 Dy
0.8 6892.45 Er I 0.8 6908.26 Y 1.8 6929.60 Sm II

12 / n n n en6892.59 Sr I
A r
0.5

/AAA AO6908.29 W A O
0.8

/AAA n n6929.88 Ir
1.0 6892.76 Pr 0.5 6909.31 Ce 2.5 6930.41 Sm II
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriim Character in A Spectrum

0.7 6931.40 Mo I 0.9 6953.00 Dy II 1.2 h 6979.82 Cr I

1.4 6932.16 Nd I 0.6 6953.78 Mo I 2.5 6979.88 Y I

1.6 6932.38 Zr I 15 6953.84 Zr I 1.0 c 6980.18 Pr
1.0 6932.62 Dy T T

11 3.5 6953.88 1 a U.O 6980.37 Mo
1.6 h 6933.15 Ti I 1.8 h 6954.52 La II 3.0 h 6980.86 Gd {

1.2 6933.52 Y I 18 6955.29 Sm II 2.0 6980.91 Hf II

1.4 6934.04 Yb II 1.4hl 6955.3 Ho I 3.0 6982.01 Ru I

1.0 6934.10 Mo I 1.2 6956.02 Os I 2.0 h 6982.47 Dy I

0.8 6934.27 W T
1 0.6 6957.63 Dy i.y 6982.65 Nd

4 6935.01 La I 1.8 6957.74 Gd II 3.5 6983.49 Cs I

1.8 6936.44 Nd 1.0 6958.04 Y I 1.8 6983.52 Ta I

1.4 6937.40 Tm 6 6958.08 Dy I 0.9 h 6983.53 Gd I

0.5 6937.81 Co 3.0 6958.10 La II 1.4 6983.83 Ce
2.0 6938.36 IT VHi r 1.4 6958.97 o m T T

1 1 6984.16 o m T T
1 1

2.5 6938.67 Nd 1.8 6959.24 Gd II 1.2 6984.30 W

5 hi 6938.98 K I 0.8 6960.64 Mo I 0.5 6984.67 Mo I
f\ / 1

0.6 h 6939.33 Ta I 0.6 6961.48 Mo I 0.8 6984.95 Os I

1.4 6939.44 Ce 0.7 b 6963.12 Sc ScO 1.0 6985.11 Ho
4 cw 6939.49 rio 0.7 6964.12 W n 6985.25
0.6 6939.72 Dy 1.6 6964.33 Gd I 6 6985.89 Gd II

3.5 6940.14 Nd 2.5 d 6964.64 Nd I 4 6986.04 Ce
5 6941.39 Nd II 8 6965.67 Rh I 1.2 6986.09 Nb I

2.5 6941.56 Sm II 14 6966.13 Ta I 1.2 6987.72 U
0.8 6942.17 Dy

{

6 6966.44 6988.36 S m
1.2 h 6942.52 Mn 2.5 6968.65 Sm II 1.2 6988.75 Gd II

6 6943.61 Th I 0.6 6969.49 Ta I 2.0 6988.94 Mo I

1.6 h 6943.70 Ti I 1.0 h 6970.38 Pr 0.8 6989.32 Er I

1.4 6943.96 Lu II 0.6 h 6970.40 Ce 1.0 6989.60 Tb II
0.7 6944.95 T T

11 0.9 6970.51 Dy 9 6989.66 Th
{0.4 6945.21 Fe 0.6 c 6971.31 Ta { 1.0 6989.96 Mn

0.6 h 6945.35 Dy J 10 6971.53 Re I 4 6990.32 Nb I

2.0 6945.98 Gd II 0.7 6971.53 Ta I 0.7bl 6990.68 Sc ScO
0.8 6946.07 Nb I 1.8 6971.66 Gd II 15 6990.84 Zr I

0.4 6946.75 ft Jinmo
}

0.8 6972.49 Nb 2.0 6991.31 Dy
{1.6 c 6 946.87 Ta 1.0 6972.91 Rh \ 0.7 6991.69 Mo

0.8 6947.39 Mo I 1.0 6973.03 Er I 9 6991.92 Gd I

3.0 6948.46 Zr I 20 hs 6973.29 Cs I 4 6993.04 Th II

2.5 6948.58 U II 2.5 6973.50 Ce II 2.5 6993.18 Gd I

1.8 6949.23 Sm T T
11 1.0 6974.50 V 0.7 6993.26 W

0.8 6949.55 Tm 1.0 6975.91 Zr { 2.0 6993.40 Sm II

4 6950.29 Dy II 1.4 6976.35 Gd II 0.4 6994.08 W I

2.5 h 6950.31 Y I 2.0 b91b.l Ho II 8 6994.32 Zr I

5 cw 6950.39 Ho 0.8 h 6976.71 Tm 0.9 6994.38 Ho
5 6950.51 Sm II 1.0 6976.86 La I 9 d 6995.22 Ta I

5 6951.26 Ta 1.2 6978.27 Gd II 6995.49 Ta

1.6 6951.49 Dy 3.0 h 6978.48 Cr 1.8 h 6995.27 Nd
1.0 6951.68 Y II 1.2 6978.71 Mo 0.8 c 6996.11 Nb
2.0 6951.87 Er 0.3 6978.86 Fe 3.0 6996.63 Ti
0.7 h 6952.51 La II 2.0 6979.15 Rh 7 6996.76 Gd II

1.0 6952.95 Th II 1.8 6979.59 Hf 1.2 b 6996.89 La LaO
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Table 2. All Observed Lines in Order of Wavelength

Intensity W «X V c ~ Element Tn i" n c 1±j.h.kz lis ^ y VV CU V c Element XllLCllol.Ly W ave - Element
and length and and length and and length and

Character in A Spectrum Cnaracter m A Spectriim Character in A Spectrum

-7

/ 6998.10 T
I

T O
1.0

"7 n O O AO7023.48 vn->JND
0 A
2.0

"7 A 4 A T r7049.15 S m T T
11

n Q 6999.13 jyio
T
I 7

-7 A A O / "7

7023.67 T r,Lia
T A 1_

1.8 h
"7 A 0 TO
7049.73 Ce T

1
o n^.U 6999.87 YD T T

1 1 8 cw 7024.15 Ke 1.8 7050.65 T

1

T
1

U.o 6999.88 T
1 3.5 7024.58 2.0 7051.00 Gu T T11

2.5 6999.92 Ce I
1 O1.2

"7 o o ^ c n7024.59 Pr A 0
0.9

"7 A n T A /
7051.06 Pr

l.o 7000.21 1 a T
I 4

*7 A O C AO7025.03 la T A
14 7051.52 S m T T

11
1 A n 7000.71 rlO

A /
0.6

~7 A O C O O7025.32 iv/r/-\JvJO
T A
1.4 7052.16 Nd

2. (J 7000.75 KjCL
T T11 0.6bl 7025.72 b C 0 CU 1.0 7052.79 AGd T

1

3.U 7000.80 L n T
1 1.8 7026.07 V 5 7052.89 Co T

1

2.5
"7 n o 1 /I /t7001.44 Er I

1 O10
~7 A O ~7 /I A7027.40 Zr \

0 A
3.0

"7 A r" A A yi7052.94 Y I

2.U 7001.58 Kn T
1

A O0.9
*7 A O ~7 O 17027.81 CO 0 f~

2.5
T A r" 0 / A
7053.62 Tn T T

11
1.2

~7 AA T /A7001.60 Mo T
I

O A
3.0

"7 A O ~7 O O7027.98 Ku T 0
1.2

"7 A r~ /I A yi7054.04 Co T
1

2.0 7004.66 T

1

T
1 0.3 7028.68 W 1.4 h 7054.28 Y 1

3.0 7005.07 Ta T
1 0.9 h 7029.38 Tm 2.0 7054.50 Ce

1.0
T A A r* A /7005.46 Zr I

o o0,8
~7 A O A O O7030.33 Hf II 5 bl 7054.51 Ti TiO

0.8
~7 A A l~ OA7005.99 1 D

T T
1 1

1 o1.2
"7 A O A / O7030.69 TTu

T A
1.8 7054.62 f'AGd T T

11
5

"7 A A / T /7006.16 (jrCl
T T
11 o o

2.0
~7 A O 1 A /I7031.04 Ce T A

1.4
"7 A r" T A
7054.72 Nd

4 cw 7006.63 Ke T
1 4 7031.24 T 11LiU 1.2 b 7054.80 T nLa LaO

A 7006.96 la T
1 1.0 7031.51 1 a 2.5 7054.97 S m T T

11
~7 A A n or"7008.35 Ti I

o c
2.5

"7 A O O AC7032.05 La I 5 7055.95 Dy II

1.4 h
-7 AA o n~77008.97 "VT"

I
T
1

O A
2.0

~7 A O O O 17033.21 JNa
T A
1.4

T A I~ / /I /I7056.44 Tm
1.0

~7 A A O AO7009.93 TT"
I

T
1

o c
2.5

"7000 a A7033.84 TTU 0 r*

2.5
~7 A r 0 /7057.36 Zr T

1

h 7010.80 jNa 1.8 7034.32 1 m 1.4 7057.96 Zir
T
1

0 7 7010.81 1 m 0.9 7035.13 ill 1.4 7058.02 Gd T T
1 1

1 8
~7 A T A n A7010.94 Ti I

O A v.
2.0 n

"7 A O C TO7035.18 Y I
T A
1.4

~7 A r A i~ 07058.52 Er I

1.2 b
"7 A n T o o7011.22 T o

i-ia
1 A 1—
1.0 b

~7 A O r" ~7 ~7

7035.77 0 c 0 CvJ
T A
1.8

TATA /A7058.68 ce
1.0 /0i3.36 Le i.o n

"7 n 1 c o ^/O35.06 1 1
T /I A140

~7 A c n n A/059.94 Ba T
1

0.9 h 7014.33 1 tn 1.2 7036.28 1 n 1.8 7060.01 ue
0.5 h 7014.66 T T

1 1 0.5 h 7036.38 i^y 2.0 7060.21 ivJO
T
1

1.0
~7 A 1 A DA7014.80 Ce O A

2.0
"7 A 0 / ~7 07036.73 Sm II T A

1.0 7060.66 Th II

1.2
"7m C "7 o/U15. /2 TTU T

1 3.0
*7 A 0 "7 0 /7037.^6 T T

1 1
0 A2.0

"7 A / A ~7

7060.67 US T
1

0.8 7016.44 JvlO
T
1 7

~7 0 0 "7 OA7037.30 JNa
A "7

0.7 7060.99 1 m T
1

1.2 7016.44 TI ^1Pa T
1 1.0 7037.61 Dy 1.4 7061.48 XT^JNd

1.4 7016.60 ua T
1 2.0 7037.98 MO 6 7061.75 ce

2.0 7016.61 Co I
o oO.O

"7 A 0 0 A /I7038.04 Nb 1.4
-7 A / T OA7061.90 Hf I

1.2
~7 A 1 "7 O ^7017.24 Ce T

1 1.8
~7 A 0 0 ~7 /7038.76 Kn T /I 1_

1.4 h
"7 A / 0 007062.33 Dy T

1

3.0
~7 A 1 "7 /I O7017.43 T

1 5
"7 A 0 A OA7038.80 1 1

T A
1.8

"7 A / 0 A ~7

7062.87 ni T
1

1.0 7017.73 (jd
T T
11 3.0 7039.07 la 1.2 7063.34 X>T^Mo T

1

1.4 7017.90 Tm 14 7039.22 0 m T T
11 0.6 7063.69 V T

1

0.7 7017.91 W o o20
~7 A /I A OA7040.20 Eu 0 A20 T A / 0 AO7063.83 Hf I

0.6
~T A 1 O A7018.43 JViO

T
1 2.5 b

T A fl A A yi7040.84 TLia Lau T A
1.0

T A / /I A r"7064.45 1 h T
1

1.6
A 1 o r" "7

7018.57 1 n 1
1 A14 T A /I 0 0/17042.24 0m T T

1 1
T A
1.8

^ f\ / A r~ A7064.50 Le
1.2 7018.75 L/C

T
1 1.6 7042.54 Fr 1.4 h 7065.00 Hjr

T
1

1.6 7018.85 1.0 7043.80 I D T T
1 1 15 7066.23 ija

T T

0.8
~7 A T o o r~7019.25 Hf I

1 A
1.0

~7 A /I ^ / A7044.60 Pr A A
0.4

~1 C\ L / /IT7066.41 Nb I

14
"7 n O A A A/U^O.44 Sm II 1 A

1.0
"7 A /I (T AO7045.02 Gd II 00 /O66.o9 Nd

3.0 /UdU. /I U n o KO.o n 1 n A [1 on/045.29 Mo 1 A1.4
"7 n 0 n n/O60.IJ9 Gd II

3.5 7020.92 Nd 5 7045.80 Th II 6 7068.37 La I

0.8 Th I La / U D /. J. ± Ti I

5 7021.54 Pr II 9 c 7046.81 Nb 1.2 7069.84 Mn I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intens ity "SM^ \rt=* —Vt CL V c Element
and length and and length and and and

Character in A Spectrum Character in A Spectriim Char acte r in A Spectrum

1.0 7069.93 Gd II 1.8 7093.02 Ta I 1.8 7113.52 Zr I

55 7070.10 Sr I 0.7 7093.90 Gd I 0.9 7113.56 Co I

2. Obi 7070.79 La LaO 3.5 h 7093.98 Nd 2.0 7113.73 Pt I

1.2 7070.96 T T
11 0.6 b 7094.38 o C o CU 2.5 7114.55 Pr

2.5 7071.00 Gd I 1.4 h 7094.40 Hf 1.8 7115.08 Ce II

3.0 7072.05 Ti 3.5 7094.46 Zr I 4 7115.96 Sm I

0.6 b 7072.37 Sc ScO 1.4 c 7095.28 Pr 1.4 h 7116.77 Gd II
1.0 7072.39 Th I 4 h 7095.42 Nd 1.0 h 7116.8 La II
1.2 7073.61 XTU 5 7095.50 o m 1.2 h 7116.88 Jr r

2.5 7073.63 Gd I 5 7095.59 Zr I 3.5 7117.51 Sm II

2.0 7074.54 Eu I 2.5 7096.33 Sm I 1.2 c 7117.52 Ta I

3.0 lU/H.bl Sm I 2.5 c 7096.34 Lu I 1.4 7118.19 Pr
5 7074.81 U I 55 7097.70 Zr I 3.0 7118.86 Gd II
0.9 7075.13 Y T

1 2.0 7098.11 0.9 7119.31
3.5 7075.15 Dy II 0.3 7098.22 W { 7 7119.52 Hf {

0.4 7075.23 Nb I 1.2 7098.58 Ho 4 h 7119.81 Sm II
4 7075.33 Th II 2.0 7098.73 Gd I 19 7120.33 Ba I

1.2 7076.38 La I 1.8 c 7098.94 Nb I 1.2 7120.84 Ce
55 7077.10 T T

11 0.8 7099.44 ud 1.6 7120.93 T\__Dy T T
11

1.0 7079.07 Ho 1.6 7100.52 Th II 1.6 7121.27 Ta

0.9 7079.80 Tm 1.8 7100.54 Hf I 1.4 7121.31 Dy I

1.2 7080.02 Pr 0.5 h 7100.61 Dy II 4 7122.20 Ni I

1.2 7081.22 Mo I 1.0 7100.71 Gd 1.8 7122.40 Sm II

1.2 h 7081.30 ra T
I 2.5bl 7101.02 La LaU 5 7122.57 ua

2.5 7082.11 u 2.0 7101.23 Er 0.7 7122.65 Mo

14 7082.37 Sm II 6 7101.63 U I 0.7 7122.95 Nb I

1.6 7082.85 Tb II 3.0 7101.64 Rh I 1.0
—7 n o o /I /7123.46 Ce

1.6 7082.92 Nd 0.7 7101.70 Dy II 1.8 7124.56 Th
5 7084.17 Tn J 0.5 7101.73 Lrd

T T
11 1.6 7124.73 ce

0.7 7084.18 Gd I, II O.Scw 7102.01 Nb 4 b 7124.9 Ti TiO

11 7084.99 Co I 0.5 7102.58 V I 3.5 h 7125.11 Sm II

2. Obi 7085.40 La LaO 0.8 7102.65 Ma I 5 bl 7125.61 Ti TiO
1.6 7085.40 Ta I 28 7102.91 Zr I 3.0 7125.72 Ta
1.0 7085.52 (jCl

T T
1 1 17 7103.72 Zir 8 7125.84 T 11i-iU

T T
I I

6 d 7085.52 Sm II 2.5 7104.45 Rh 1.6 7126.17 Nb

1.0 7086.06 Ru I 5 7104.54 Sm I 1.2 7127.92 Y I

6 7086.36 Ce 1.8 7105.04 Ce
—7

7 7128.91 U I

14 7087.30 Zr I 1.4 7106.14 Tm 6 7129.35 Nd
1.4 7087.35 Ru T

I 3.0 7106.23 b m 0.8 7130.06 JN D
{6 bl 7087.89 Ti TIO 17 7106.48 Eu { 1.0 h 7130.09 u

4 7088.30 Sm I 0.6 7108.05 Ta I 0.6 7130.29 Th I

1.0 7089.22 Tb II 2.5 7109.30 Dy II 0.6 7130.94 Fe I

4 7089.34 Th II 0.9 7109.60 Er 0.9 7131.36 Th
2.5 7089.43 Zr I 10 7109.87 Mo 1.8bl 7131.58 La LaO
2.5 h 7089.84 Nd 0.8 7110.90 Ni 2.0 7131.80 Sm

2.5 7091.16 Sm I 0.4 h 7111.18 W 70 7131.81 Hf
0.9 h 7092.08 V I 14 7111.68 Zr 1.2 7132.06 Ce
2.5 h 7092.09 Nd 1.0 7112.69 Tb II 1.2 7132.95 Zr
2.5 h 7092.74 Nd 4 7112.82 Zr 1.2 7133.16 Gd II

2.5 h 7092.94 Nd 1.2 7113.15 Ce 2.5 7134.08 Md
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity W^ave— Element
and length and and length and and length and

Char acte r in A Spectrum Character in A Spectrum ill .t\ Spectrum

n Q 71 %A %0 Co I fl Q h 71 RA R1 Dv 1 nX.U 71 RA 91
/ X OD, <1 X Ce

i.o 71 -2 c 7-2
/ IJO, 1 J Gd II u. o 71 RA QA

/ 1 -JO. y

H

Th J 0 n/I. u 71 R7 "^A
/ X O / . _3 4 Fe I

1.6 7136.01 S m I 2.5 7156.99 Ce 0.9 7187.48 Tb II

1.2 7136.08 Ce 4 h 7158.08 La J 2.0 7189.02 Nd
71 "Xl OR
1 Ij 1 ,c.O Pr 1 Hi.o 71 i^R 9ft

/ IJO. £ o Gd I 9 c; 71 RQ An
/ X 07. 4U Ce II

1. D n 71 -JQ 1 /l Sc I 1 Zlhc 71 RR c;A Th 71 RQ A9
/ X 07. He. Nd I

n RU. £5
71 op Zr I 71 in

/ X J 7. 1 U Th A4 71 RQ ^7
/ X 07. D / Gd II

3.5 7138.91 Ti I 1.0 7159.18 Co T
1.6 7189.57 S m II

1.8 7139.39 Sm II 6 7159.43 Nb J 7 7189.89 Ti I

U. O 71 /in zic^ Th II 1 9 h1.^ 11 71 tiQ R7 Pr n Q hu.7 n 7 1 RQ
( X 07. 7D Pr

1 A 71 An W I n QU. 7 71 Q-x Th J 7 71 Q1 1 A
/ X 7X, X

4

Th II

i.b 71 AVi 1

A

Zr I 71 Al 9^ La T
1 ni.U 7iqi -2n

/ i 7X. ^

J

Ta I

0.8 h 7141.17 Gd II 0.6 7161.89 Er J 0.8 7191.37 Nb I

2.5 7141.42 Ce 1.0 7162.60 La LaO 0.5 h 7191.37 W I

71 A^ ^0 Dy II n ft 71 A9 AA
/ X D^. Do W n RU • o 71 Q1 AQ

/ X 7X. 47 Gd II

71 A^ AH
/ ±H1. DO Ce n ftu. o 71 AA "^n Gd II -J.

3

71 Q1 AA
/ X 7X. DD YX I

71 A^ 10 Ru I n ftu. o 71 AA A7 Fe 1 Ai.o 71 Q1 79
/ X7X. / c. Ce I

2.5 h 7142.04 Nd 1.0 7164.66 Eu T
4 7192.01 Nd I

1.0 7142.55 Rh I 2.0 7164.87 u T
0.5 7193.60 Co I

i.o 71 AO 7Q Lu I 1 9hQi.^ns 71 AA RR
/ XDH. OO Th 9 nc, U 71 QA A'^

/ X 74. D^ U

71 A'K 1 n Lu I 1 Ai.H 71 At; QA
/ iOD. 74 Lu II 7D 71 QA R1

/ X74.0X Eu II
71 A% 10 Nd 71 A7 1

/ X O / . X ^ Ti 71 Q^ 9A
/ X 7_), ^4 Ba I

6 d 7143.98 Sm II 2.5 h 7167.24 Sr 0.9 h 7195.89 Tb II

1.2 7144.47 Zr I 0.9 7167.75 Pr 1.0 h 7195.93 Y I

Os I 9Z1 71 AR "Xl Gd I 1 ni.U 71 QA AA
/ X7D,dD U

n Q 71 ZlA 1 % Gd II -3 71 AR Qn/ X DO, 7 U Th 1 A hX.D 11 71 QA QQ
/ X 7 D. 7 7 Er I

71 Al "^1 Gd II An 71 AQ nQ
/ X D 7. U 7 Zr n Ru.o 71 Q7 n9

/ X 7 / . Uil Ni I

3.5 7147.89 u I 1.8 7169.13 Sc T
1.8 7197.08 Gd II

19 7148.15 Ca I 3.0 7171.53 Ti 0.5 7198.62 W I

<i. u 71 /I o 1 c V I 1 ni. u 11 10 in
/ X / zl.XU U I n ft hu.o n 71 QR A^

/ X70, Oj Gd I

u. o 71 AR Th I % n 71 79 9A
/ X 1 L.,L.O Gd II n A hu»4 n 71 QR 7"=;

/ X 70, / D Dv I

Lc. 71 AR A"^ Ta I 1 Ai.o 71 79 A7
/ X / ^,0 / S m 9 n 71 QR R"^

( X 70. Oj Nd I

0.7 7149.31 Dv II 9 7172.90 Ta T
1.2 7200.04 Th I

13 d 7149.60 Sm II 1.2 7173.37 Th T
1.0 7200.18 W I

i. u 71 AQ 11 La I n AU. D 71 1'x An
/ X / J'.tU Gd II 1 fti.o 7901 Al

1 L.\J 1., 4X Gd II

1 A 71 AQ HQ
/ 1H7.07 Os I 1 n ni.U c 71 7A Q1/X / H. 7X TaX CL J 1 Ri.o 79m ^A

1 ^ UX. D4 Ce
J>. u 71 en 0"^ Ce II 1 0i-mC. 71 7A QR

/ X / 4. 70 Ce 7901 A9
/ ^ U X . o^ Zr I

0.9 7150.28 Th I 2.0 7175.16 Dv II 2.5 7201.87 Cev> v^

0.8 7150.77 Gd I 5 7175.55 Eu 9 7202.19 Ca I

i.o 71 m n'^
/ iD i. Nd n QU.7 71 7A 79 Th II 1 Ai.o 79n'^ ^9 Ce

u. o 71 m "^A V I 1 0i.^ 71 77 A'i.
/ X / / ,4^ Ce 1-1 lOCi'X AA

/ iiUJJ.D4 Ti TiO
1 Ai.o 71 m A7 Ce 1 ni.U 71 R9 nn

/ XO/l.UU Ni T
0 79nA 9R

/ L. U4, L. O Tb II
1.2 7153.09 Nd 0.6 7182.08 V T

1.0 7205.45 u I

0.6 7153.09 Sr IX 1.2 7182.29 Ce 1.4 7206.33 Os I

n A 71 c-j CO Ba I 0 nt.U 71 R*^ A7
/ i Oj, 4 / U n Ru.o 79nA Aft

1 C.VO, 40 Th I

i.U 71 ^A 71 Co I n 7u. /
71 R"^ 71
/ io^. / i Ir n A hu. 4 n 79nA ftQ

/ ^U D. O 7 Dy I

i.onw 71 ^Zl QA Th I n AU. D 71 RA 1 n
/ i04.iU Os 1 0i.^ 7907 Al

1 C.U 1 .4X Fe I

2.5 7155.24 Ce 1.0 7184.25 Mn 6 7208.01 Th I

1.2 71 "^7 Er II 1 9 hX. ^ 11 71 m/ X 0_J. U X Nd 1 9 p 79nfi Ri Pr
2*.5hs 7155.38 Th 0.7 7185.52 Cr I 0.9 c 7208.94 Nb I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intens ity Wave- Element Intens ity Element
and length and and length and and 1 pn of Vi and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

34 7209.44 Ti I 0.7 7240.46 Mo I 2.5 b 7269.05 Ti TiO
0.7 7209.96 Os I 50 7240.87 Hf I 2.5 7270.09 La
1.6 7210.29 U I 9 7240.90 Sm II 1.0 7270.30 La I

2.0 7210.66 Ce 2.0 7241.66 Ce CeO 6 7270.82 Rh
1.4 7210.95 Sm I 0.9 7242.08 Ho 2.0 7271.94 Rh J

1.8
^'

7212.69 Th I 0.9 7242.24 Gd II 0.5 7272.29 Ta I

1.6 7213.32 Dy I 14 7242.50 Mo I 2.5 7272.62 Tm
3.5 7213.82 Sm I 0.9 c 7243.24 Pr 0.8 7273.03 Rh
0.9 7213.90 Ce 0.9 h 7244.47 Yb 1.2 7273.60 Dy T T

II
8 7216.20 Ti I 0.8 7244.69 Th { 0.5 7274.49 W
0.5 7216.31 W I 17 7244.86 Ti I 0.7 7274.81 Nb I

3.0 7217.34 Ce 3.5 7245.85 Mo I 1.0 7275.57 Sc I

95 7217.55 Eu II 8 cw 7246.67 Re I 2.5 121b,9b Ta I

1.6 7217.75 1 n
T T
i 1 0.8 7247.82 iVln 0.4 Ta

1.6 7218.04 U 2.0 7250.04 Dy } 1.8 h 7277.91 Ce {

1.8 7218.05 Th I 2.5 h 7250.27 Ta I 0.9 7278.23 W I

4 d 7218.09 Sm II 0.9 7250.60 Ho I 2.0 7279.25 Sm I

1.6 7219.06 Rh 1.2 7251.16 Os I 1.0 7279.94 Ce
0.7 7219.15 1 n

{

17 7251.72 1 1 0.4 1219.91 Dy
0.7 7219.26 Ru 2.5 7252.35 Nb { 3.5hl 7280.00 Rb {

2.0 7219.91 La I 2.0 7252.70 Gd II 95 7280.30 Ba I

2.0 7220.07 Sm I 4 7252.72 Ce I 4 7281.47 Sm II
0.4 7222.62 Dy I 0.8 7253.49 Os I 1.8 h 7281.53 Eu I

0.4 7223.00 p\__Dy
{

3.5 7254.47 TTu 0.6 7281.53 Mo
1.8 h 7224.68 Eu 1.4 7257.11 Sm II 1.2 7282.21 Sm \

0.4 7226.05 W 1.0 b 7257.16 La LaO 10 cw 7282.34 La II
1.6 h 7227.01 Nd 1.6 7257.57 Sc 3.0 7283.33 Sm II
3.0 7227.71 Pr 0.6 7257.71 Tm 2.0 h 7283.82 Mn I

1.4 7228.02 Gd 3.5 7257.73 ml—

.

Tb 0.8 h 7284.03 Er
2.0 7228.84 Ba { 1.2 7258.17 Zr { 1.2 7284.31 Tm

14 7229.00 Pb I 2.5 7258.72 Eu J 0.8 7284.69 Zr I

2.5 h 7230.11 Dy I 0.9 c 7259.22 Pr 1.2 7284.90 Th J

0.8 7230.86 Th I 1.4 d 7261.45 Sm II 0.7 7285.28 Co
0.7 h 7231.32 Tm 1.4 h 7261.64 Nd T TII 1.8 7285.29 Nd T T

11

1.6 7231.49 Pr 1.0 7261.76 Dy 0.8 7285.62 Th

2.0 7232.27 Sr I 0.8 7261.93 Ni J 1.4 7285.80 W I

3.5 7233.45 Gd I 0.7 7262.62 Hf I 1.6 h 7286.15 Tm
0.6 7233.45 Ta I 2.0 7262.64 Ce 0.7 7286.36 Ta I

0.8 7233.74 Tm 4 7262.66 Gd 1.2 7287.05 Th
0.6 h 7234.72 Dy II 5 7262.77 Eu { 0.9 c 7287.71 Pr

1.8 h 7234.98 Tb I 2.5 7263.40 Ti 1.4 7288.26 Dy II

2.5 7235.69 Ce CeO 3.5 7264.17 Y II 1.8 7288.56 Nd II

0.6 h 7236.20 Cr 1.2 7264.29 V 2.5 7288.92 Sm II

3.0 7236.52 Nd 3.5 7264.76 Zr \ 1.8hs 7288.97 Th
2.0 7237.02 Sm II 0.9 h 7264.82 Ta 0.9 h 7289.14 Pr

0.7 7237.08 W 0.8 h 7264.96 Er II 2.0 7290.23 Sm
80 7237.10 Hf 2.5 7266.29 Ti 2.0 7291.35 Gd
2.5ch 7237.98 Lu 0.8 7266.96 Ru 1.2 7291.38 Nd
3.5 7238.36 Ce II 2.0 7267.62 Mo 0.7 7291.45 Ni
4.0 7238.92 Ru 3.0 7268.18 Rh 1.6cw 7292.72 Re
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

\-\ ^ t* ^ i' yV_>XlcLX cxK^ LC 1 in A Spe;ctrum in A Spectrum 1x1 ±\ Spectrum

n Q h / 7 J/, U O Y I n 9pw 7324 3A Pr Dv IIX X

1. o Ce 1 2 7374 Rl1 ^ C O J. Th I u • o 73R4 RQ Co
1.0 c 7296.32 Ta J 2.5 7324.89 Gd TTX X 2.0 7355.34 ErXJ X

1.4 7296.58 W J 1.0 7325.95 Ta TX 9 7355.90 Cr\u X

1. u n Eu J A hD 11 7^2A 1 ^ Ca I n 7 73SA in/ JJ\J» X

u

Hf I

U.J W 4 n 7^2A ^1 Mn TX 1 7 73SA 40 ErXJ X

X. H 70QQ 77 Nd 7327 (17 Gd 1X 3 n V T

1.6 7300.19 J 2.0 7327.08 S mVj ill TIX X 0.6 7356.65 EnXli vx J

0.4 h 7300.31 Dy J 1.0 7327.82 Zr IX 8 7356.96 X ct J

U. H 11 Sc J 7'^?R ?R Th I 1 7 73S7 1 A
1 JD 1 m XD Nd

H 11 7'^nn 7? Sm II 1 4pwX. tew 732R ^R Nh TX 1 7X L. 73S7 74 T i

Qfl7 U / J5 U X. X / Eu II U. 7 737R 47 PrXT X X. U 11 / _? 3 O. J7 J Thi. 11 T TX X

0.6 7301.22 Gd II 1.6 F.r TTX X 0.9 7358.66 VV
3.0 7301.43 Ce 4 7329.92 Cp 0.5 7360.38 J

± X 7'^m 74 Ta J n 9 hU. 7 11 7'^'^n A? Y 7 n 73A1 39/ ^ ox. J/ 7 V I

n hJ*. U 11 / JU ^. O 7 Mn I 2 ^ 7'^'^n A71 ZJ J VJ. u / Ce n 7 73A1 SR/ J/OX. _^o Dv T TX X

n R hW. O 11 Yb 2 n 7'^'^2 AS VJ 1X1 J 1 ? 1 J?UX. D _J Mn
1.8 7305.40 Th II 0.5 7332.96 Y TIX X 1.0 h 7361.89 Ce IIX X

2.0 7306.21 Zr 0.7 7333.71 Md 1.8 7362.25 EuXJ u.

u. U 11 Zr J X U l^W 7-^-^4 1 R/ J *T. X O La I x.u 73A2 47 Ce

X. H / J/ UO. J J Ho 1 2 / t. _J u NdX^U J x.u 73A2 49 V J

25 / J W 7. *T± Sr 1 2X. / J J ^m -J 1 ThX 11 IIX X x.u 73A3 1 7 Ce
1.4 h 7310.06 Pd \ 5 7335.97 Zr 2.0 7363.16 VV T

1.8 7310.46 Eu I 9 cw 7336.18 Eu T
8 7364.11 Ti J

^. u / J X U. X Tm 1 AX. U Tm n 9 hU. 7 11 73A4 41 Mo I

X. u 7'^11 =17 Tb II 1 2X . 7-^^R 04 SmImI IXi J n 7u. / Mo
7"^! 1 APt J i. X.

n
TiT

{

3.5 1 J J O. 7 ^ V T n 7u, /
7^^c; TO
/ --?D ^ O HfXXX T

1.0 h 7313.10 Yb 0.9cw 7340.19 TaX d J 8 7368.12 PdX \A
T

3.0 7-313.28 Gd I 1.4 7341.15 ThX 11
T

7 cw 7369.09 TaX CL
r

7^-1 -2 /1C Ce 2 '^ 7'^41 4"^
/ JHX . J Ho Q nwy Cw 73A9 An/ JU 7. O U Eu I

/ J? X J? . D J? Eu I n R 7'?42 SR ThX 11 X ^ u 737n 22 EuX—l IX IIX X
7*^1 7? Zr 734'^ 4S Ce 1 AX, o 737n ?A Dv IIX X

0.3 h 7314.74 DyJ II 5 7343.96 ZrXJ X J 1.0 7371.95 IT

2.0 7315.56 Ti 16 7344.72 TiX X J 9 cw 7372.50 NhXI %J J

771 A RD/ J? X u. o

u

Nd n 9U, 7 7344 RA/ J? H t. OO Pr x.u Ce

u. o r JX / . U J Nb I 7 S 734S 1 R TTX X 7 n ZrXJ X J

9 7"^! R DR Zr ^,D 734R 34 La 7373 R11 J 1 J, ox Gd J

3.5 7318.39 Ti \ 1.0 1.2 7374.04 XNM

1.6 7319.84 Ta I 0.6 7346.25 Fn J 0.8 7374.80 7.rXJ X J

Q7 Hf J U. 7 l'\A(-^ 34
/ JHO. JH Th II n Ru. o 737S n7 Os I

1 nX. u 7'^pn Qi
/ J? ^ U . 7 X La I X J 734A 41

/ _3HD. tX To1 ct
1 AX.D 737S S7 RhXvil

X. H 11 Nd D 734A 4A
( J HO. H D V y 3 n^. u / ^ / 0. u

0

Dv J

0.7 7321.44 V 4 7347.30 O ill J 2.0 7376.41 J

2.0 7321.76 Hf J 1.2 7348.49 MnIVIIJ J 4 0 ill T TX X

n 7 Mo J 734R RR Tb II 1 4X.H I'^lk RR
/ ^ / D. 00 Th

1 JC.C., 1 c. Ta n 4 7349 AA
/ -Jt- 7. DO Dy 1 RX. o 1X11 71 Gd II

n 7 1%77 7Q Mo 1 A hX.D 11 73Sn 09 Yb n 9U. 7 1%11 11
1 J 1 1 m 1 1 Gd

1.4 7323.10 Nd 1.4 7352.16 Ti 3.0 U II
0 9 7323.56 Ru 11 c 7352 86 Ta 5 bl 1319 71 La LaO
0.8 c 7323!92 Nb 3.0 c 7353.16 Nb 8 bl 7380.08 La LaO
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

1.8 7380.28 Gd I 13 7407.89 Ta I 0.7 7439.96 Tm
1.4 7381.60 I 1.2 7407.95 Os I 1.8 7440.17 Ta J

1.4 7381.81 Nd 5 7408.17 Rb I 1.0 7440.49 Ce
3.5 7382.73 T o 2.5 7409.35 XT -i

JN 1 T1 3.5 7440.60 1 1

2.5 7383.63 Zr I 0.8 7409.70 Lu II 2.0 c 7441.52 Lu }

1.2 7383.71 Th I 0.7 7411.18 Fe I 5 7441.85 Gd I

1.0 7383.72 Ce 1.2 7411. 2U Nd O A l_

3.0 h
~7 /I ^ A OA7442.39 Rh I

0.6 7385.08 W 5 b 7411.34 La LaO 3.0 b 7442.92 La LaO
0.6 7385.24 IN 1 1.0 7411.39 T

1 2.0 7444.44 ue
3.0 7385.50 Th I 3.5 7412.42 Dy I 5 7444.56 Sm I

0.8 7385.95 V I 0.8 7414.51 Ni I 4 7445.41 Sm I

1.2 7385.97 Gd II 1.0 7416.57 U 1 A
1.4 7445.78 Fe I

0.8 h 7386.64 Rh I 1.8 7417.38 Co I 1.2 7446.77 Rh I

0.6 7387.36 xIjU 2.0 7417.53 rJa
T
1 1.2 7447.34 JVID

1.2 7388.70 Co I 0.8 h 7417.89 Zr I 0.7 7447.84 Th {

2.0 7389.16 Eu I 2.0 7417.94 Ce 2.5 7448.33 Yb I

1.8 7389.40 Ho 2.0
"7 /I T n n n7418.18 Nd T A

1.8
"7 /I /I A "7 /7448.76 Nd

0.6 7389.42 Fe 0.6 7419.83 Nb I 3.0 7450.30 Y II
1.4 7390.45 T T

1 1 1.0 7421.00 c e 1.4 7451.08 Dy T T
1 L

2.5 7390.70 Hf 3.5 7422.28 Ni I 0.4 7451.40 w

1.0 7390.99 U 1.0 7422.75 Zr I 2.5 c 7451.71 Pr
3.5

TOOT O

/

7391.36 Mo I 0.7 7423.69 Hf I
T A 1

1.2 h 7452.85 Mo I

3.0 7391.92 Pd I 1.4 h 7424.24 Tb II 4 d 7453.03 Sm II
1.0 7392.11 TT

u 1.8 7424.70 Ce Ceu 2.5 7454.03 XTu
11 7392.41 Ba 5 7425.50 U I 0.3 7456.34 w
1.0 7393.40 Ce 50 7426.57 Eu II 1.4 7456.96 Lu II
0.5 7393.44 Th I 8

~7 A ^ / AO7426.99 Dy II
O A
3.0 7457.05 Dy II

0.5 h 7393.49 V 1.8 7427.41 Nd 1.2 7457.36 Co
2.5 7393.60 IN 1 0.8 h 7428.62 Dy T

1 1.0 h 7458.40 ce
1.8 7393.93 Ru I 2.0 7428.65 Er 6 7459.53 Er

2.0 7393.98 Sm II 3.5 7428.94 Th I 3.0hl 7459.78 Ba I

1.8 7394.90 Gd II
n n I-
0.9 h

~7 /I A A / A7429.62 Tb II
A P L
0.5 h 1 A r d n ~7

7459.97 Dy I

3.0 7396.99 U I 1.8 7430.19 Gd I 1.0 7460.42 Er
4 7397.76 1.6 7430.25 i n T

1 1.4 7462.31 ce
0.9 7398.27 Tb II 1.6 7430.80 Rh I 16 7462.31 Cr I

1.2 h 7398.77 Y I 2.0 7432.19 Tm 5 h 7463.08 La I

0.8 h 7399.30 Zr I 0.6
~7 O A 1 77432.57 Gd II 1.6

-7/1/0 0 /7463.86 Hf I

14 7400.21 Cr I 2.0 7433.08 Ce 6 7464.36 Gd
1.4 7400.90 1.0 7433.10 T

1 5 bl 7465.25 T nLa T „ r\

1.8 7401.26 Ce 0.9 7434.10 Mo I 9 bl 7465.48 La LaO

1.8 7401.31 Nd I 6 bl 7434.28 La LaO 1.8 7467.57 Zr I

0.9 7402.24 Th I 10 bl
A A O /7434.36 La LaO A r

2.5
1 A f ~i ~j rl^bl.10 Ta I

1.4 h 7403.17 Dy 0.7 7434.46 Gd I 2.0 7468.91 Ru
{10 bl 7403.52 La LaO 0.8 7434.51 Tm 13 7469.46 Er

20 bl 7403.75 La LaO 0.9 c 7435.19 Ta I 1.4 7470.53 Eu

0.4 7403.99 Dy 0.7 7436.02 Nb I 2.0 7470.76 Sm
1.8 h 7404.41 Eu 3.5 h 7436.59 Eu I 0.8 7472.15 Tb
2.0 7406.62 Nd 3.0 7437.56 Hf I 1.6 7472.41 Ce
2.0 7407.60 Pr 1.8 7438.58 Ce 1.2 7474.94 Ti
1.6 7407.62 Dy I 11 7439.86 Zr I 1.4 7475.40 Ru
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Table 2. All Observed Lines in Order of Wavelength

Intensity wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

0.6 7475.43 Mo I 1.4 h 7507.31 Tm 0.7 h 7536.71 Y I

2.0 7475.74 Rh I 1.0 7508.16 Ce I 0.8 7537.43 W I

0 9 7478.20 Nb I 0.9 7508.99 W I 2.0 7538.27 Nd
1.0 7478^69 Ce 1.4 h 7509.43 Ce I 0.7 h 7539^14 Er
1.6 7479.58 Zr 0.5 7509.59 Dy I 8 7539.23 La I

11 7481.09 Tm I 1.0 7510.08 U 1.4 7539.53 Ce
1.6 7481.35 Th I 1.0 h 7510.74 Ho I 2.0 h 7540.62 Zr I

1 0 7481.37 Nd I 6 7510.75 Au I 1.0 7540,98 Nd
4 7481.99 Sm II 3.0 7511.04 Fe I 1.8 7541.02 Pr
1.0 7483.01 Dy 2.5 7511.16 Nd 3.5 h 7541.42 Sm II

0.7 7483.35 W 1.2 7511.34 Th II 1.4 7542.02 Rh I

7 cw 7483.50 La II 2.5 7511.40 Tb II 8 7543.76 Dy I

2 0 7484.54 Tb II 3.5 7513.77 Nd II 2.0 7544,59 Zr I

0.8 7484.56 Hf 1.4 h 7514.44 Nd 1.4 7544.74 Sm I

13 7485.74 Mo J 1.4 h 7515.70 Zr I 2.0 7545.78 Tm

3.0 7485.79 Ru I 3.0 7515.93 Nb I 1.6 7546.57 Sm I

1.0 h 7485.90 V 1.4 7516.01 Nd 1.4 7547.00 Nd I

1 8 7486 01 Ta 2.5 7516.59 Dy II 1.0 7547.32 Eu I

2.5 7486.55 Ce 1.6 h 7517.00 Sm II 1.2 7549.31 Th I

1.8 7486.90 Pd J 1.0 7517.41 u 2.5 7550.23 u

17 7488.08 Ba I 1.2 7517.95 Zr I 0.8 7550.46 W I

1.0 h 7488.08 V I 1.4 c 7519.77 Nb I 1.6 7551.24 Ce
0.8 7489.44 Gd II 0.8 7519.77 Tb II 3.0 7551.46 Zr I

3.5 7489.61 Ti 2.5 7520.56 Ta I 0.7 h 7553.00 Zr I

11 7490.22 Tm J 0.3 7520.66 W I 2.5 h 7553.03 Dy I

0.9 h 7491.00 Eu I 0.9 h 7521.03 Zr I 1.8 h 7553.96 Sc I

1.0 h 7492.44 V 2.0 7522.76 Ni I 1.0 7553.99 Co I

1 8 7494.88 Y I 1.6 h 7524.13 Sc I 4 7554.70 Zr I

1.8 7495.09 Fe 1.4 7525.12 Ni I 14 7555.*09 Ho I

2.0 7495.24 Rh J 8 7525.51 Th II 3.0 7555.60 Ni I

0.8 7495.45 Tb I 1.8 7526.49 Nd 3.0 7556.24 Er I

1.4 h 7495.62 Pr 1.8 7527.44 Ce 1.8 7556.37 Hf I

4 7496.12 Tb I 3.0 h 7527.56 Yb I 0.6 7557.59 Tb II
2.5 7496.12 Ti 1.8 7527.68 Ce 1.8 7557.67 Rh I

0.5 h 7496.20 Ho 1.8bl 7528.21 La LaO 0.8 h 7557.81 Dy I

4 bl 7496.50 La LaO 5 bl 7528.39 La LaO 20 7558.35 Tm I

9 bl 7496.78 La LaO 0.7 7528.48 Th 2.5 7558.45 Zr I

5 7498.83 La I 8 cw 7528.70 Eu I 3.0 7559.61 Ru I

0.8 h 7499'.45 Pr 2.0 7528.'70 U 4 7559^81 Dy I

1.6 7499.69 Tb II 2.5 7529.01 Nd 3.5bl 7560.09 La LaO

8 7499.75 Ru I 0.5 7531.17 Fe I 1.2 7560.09 Zr I

1.4 7500.68 Ce 0.8 7532.07 Ru I 1.8 h 7560.15 Sm II
0 5 7501.62 Mo I 2 5 7532.32 Er 0.7 7560.31 Zr I

3.5 h 7502.39 Sm II 0.9 h 7533.*02 Eu 1.2 7562!l2 Zr I

0.9 7502.92 Zr I 1.0 h 7533.14 Dy \ 2.0 7562.44 Ce I

0.6 7504.16 W I 0.4 7533.48 Co 1.6 7562.86 Ce
1.2 7504.47 Mo I 3.0 7533.59 La 9 7562.93 Hf I

0.8 7505.35 Gd II 1.6 7533.70 Ce 3.0 7562.94 Sm II
0.9 7506.51 Zr I 10 7533.91 U 6 7562.96 Dy II
3.0 b 7506.79 La LaO 0.8 7536.41 Th II 8 7562.97 Gd I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
ajid length and and length and and length and

Character in A Spectrum Character in A Spectrvim Character in A Spectrum

3.5 7563.13 Y I 4 7590.24 Tb I 1.8 h 7612.94 La II
1.4 7563.19 Gd II 0.6 h 7590.44 Er 0.6 7612.94 Ru I

1.6 h 7563.52 Ce I 1.2 7590.49 Nd 1.2 7613.48 Er
i.O 7564.22 nl

{

1.0 7590.54 U I 1.8 7613.94 S m T T
11

0.3 7564.96 Co 0.4 h Ib90.b7 Co 1.6 7614.11 W
0.8 7566.10 Gd I 0.8 h 7591.24 V I 2.0 7614.50 Ti J

1.2 7566.53 Th 4 h 7591.36 Dy I 1.0 7614.69 Nd
3.0 7567.74 Th I 0.6 7591.66 Mo I 1.6 7616.01 Tb II
n "i. 7568.92 r e 2.5 7591.87 Ho I 4 7616.10 ue
0.5 7569.23 Ta I 3.5bl 7592.26 La LaO 0.8 h 7616.21 Dy

1.6 7569.91 W I 1.4 7592.96 Hf I 3.5 7617.00 Ni I

3.5 7570.95 Sm II 0.9 h 7593.64 Ho I 1.2 7617.05 Ho I

0.6 7571.53 Mo 3.0 h 7593.74 Tm 1.4 7617.45 Sc
7572.29 o in T T

I X 0.7 h 7594.35 Ho I 0.8 h 7617.72 Y
1.0 7572.64 Mo 0.8 h 7594.95 Dy 1.6 h 7617.73 Dy

1.2 7574.05 Ni I 2.5 7595.07 Tm 7 7618.93 Rb I

0.7 h 7574.11 Er 1.0 7595.07 U I 1.4 7619.21 Ni I

2.0 h 7574.44 Sc 1.0 h 7595.16 Mo I 3.5 7619.35 U
oo c 7574.58 IN D 6 7596.44 Tb I O.Scw 7620.25 Ke
0.7 7574.92 Pr 1.2 h 7596.92 V ^ 0.3 7620.54 Fe

1.4 7576.95 Hf I 1.2 7597.26 Er 2.0 7621.17 Zr I

1.4 7577.22 Rh I 1.6 7598.01 Sm I 2.0 7621.50 Ru I

3.0 h IbllAl Dy II 0.6 7598.20 Th II 5 7621.50 Sr
1.0 7577.54 NTH 1.0 h 7598.28 V I 0.5 7621.61
3.0 7578.09 Sm II 0.8 7600.27 U 1.6 7621.95 u

5 cw 7578.73 Re I 1.6 h 7601.18 Tb II 3.0 7621.96 Gd I

1.0 h V I 1.0 7601.84 Mo I 2.0 h 7622.94 Y I

0.6 Mo 1.2 7602.31 Ho II 0.7 7623.45 Er
1.6 7580.55 1 1 3.5 7602.95 Os I 2.0 h 7624.05 1 D

2.5 h 7580.61 Tm 1.6 7603.10 Ce 44 7624.40 Hf {

1.6 7580.91 U 1.2 7603.75 Nd II 2.0 7624.81 V I

2.5 h 7582.03 Tb II 1.6 7605.35 Ho I 1.8 b 7624.99 La LaO
0.5 7582.88 W I 1.0 7605.94 Nd 1.2 7625.70 Th I

0.8 c 7583.21 XTUNb 0.8 h 7606.30 Co I 0.8 7627.16 ih
{0.4 7583.80 Fe { 0.7 7607.15 Er 3.0 7627.81 Tb

26 7583.91 Eu I 8 7607.15 Zr I 1.4 7627.98 Ho I

4 7585.73 Th I 3.5 d 7607.48 Sm II 4 c 7628.42 Ho I

5 IbQb.ll Sm II 7607.74 Sm I 0.7 7629.86 Tm
1.4 7586.01 1.6 7608.59 Hf I 0.7 h 7630.30 1 n
1.0 7586.04 Fe I 4 7609.01 Cs ^ 0.3 7631.29 W

0.5 7586.72 Co I 2.0 7609.16 U I 2.5 7631.71 U I

2.5 7587.49 Tb II 0.6 7609.25 Dy I 1.6 h 7631.77 Sm II

0.7 7587.55 U 0.8 h 7610.24 Co I 1.2 7632.56 Ce
1.4 7587.66 Nd II 2.0 7610.48 Ba I 1.6 7634.73 U I

0.5 7b87.7b Dy 0.8 7610.83 Zr 0.8 h 7635.29 Dy II

1.4 7588.20 Gd 2.0 h 7611.54 Dy l.Ohl 7636.90 Ba
3.5 7588.31 Sm II 1.4 7611.78 Gd 3.5 7637.94 Sm II

1.8 7589.20 Ho 1.6 7611.89 Re 0.8 h 7639.05 Tb II

1.2bl 7589.62 Ti TiO 1.4 7612.08 Zr 0.8 h 7639.25 Dy
0.7 7590.22 Ta I 0.3 7612.13 W 3.0 7639.54 u
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and length and

Character in A Spectrum Character in A op C l_ L X LLLXi Character in A Spectrum

1.8 7639.79 Nd 1800 7664.91 K I 0.4 7701,37 V I

0.6 7639.81 Nb I 0.5 7665.63 Er 0.6 7701.46 Os I

1 2rh 7640 08 Lu I 1.8 h 7665 72 O C 1 2 hX • c. 11 77m 46 Tm
6 cw 7640.94 Re I 1.0 h 7666.25 Tm 1.4 7702.84 Ce
0.9 c 7641.14 Ho I 1.6 7bbb.l8 Dy T T

1.2 7703.33 Nb

5 h 7641.15 Dy I 3.0 7667.20 Sm II 1.4 7704.27 Zr I

4 hi 7642.91 Ba I 1.2 c 7 667.30 Ho I 0.7 7704.81 V I

7 7645 09 Sm II 0.8 7668 73 TTU 0 9 7704 96 Pr
1.8 h 7645.62 Er 0.8 7669.69 TTu 1.4bl 7705.21 Ti TiO
2.5 7645.64 Hf I 1.2 7670.76 ce 2.0 h 7706.16 Tb

2.5 7645.67 Pr 50 7672.09 Ba I 1.0 7708.42 Zr I

1.8 7645.82 Sm I 1.2 7672.49 Sm II 0.8 7709.54 Mo I

2 5 7645 87 Dv I 3.5 7672 56 0 9 7709 57 Th II
1.6 7645.98 Nd 0.7 7672.72 1 D T T11 0.6 7710.27 Th
2.0 7646.09 Ce 4 h 7673.06 o r 0.9 7711.93 Dy II

2.0 7646.66 Dy I 1.2 7676.04 Tm 3.5 7712.04 Sm II
5 7647.38 Th I 1.4 Iblb.Ob Gd 0.8 7712.42 Mh I

0 6 7647 71 Nb I 1.2 Iblb 22 1 a T T
1 1 1 8 7712 68 Co I

1.6 7647.91 Ce 1.4 h Iblb.lA Dy 2.5 7714.32 Ni
\3.0 7648.02 Sm II 1.0 Ibll.lb ua 4 cw 7715.06 Ho

0.6 7648.12 Dy II 1.2 7678.12 Ce 5 7715.35 Dy I

0.4 7648.16 Ho I 0.6 7678.12 Th 0.8 h 7715,58 Ni
0 7 h 7648 78 Tm 1.6 h 7678 79 o m T T

11 0 6 7717 66 Gd
0.6 7649.52 Mo I 1.2 7679.49 ^10 0.9 7717,68 Ce
0.5 7649.62 Ta I 4 7680.00 T? -rktjT 1.2 7718.15 Nd

3.0 7650.32 Gd I 1.0 7680.20 Mn I 1.6 7719.05 Ho I

0.9 7650.58 Er 2.0 7682.48 Ce 2.0 7719.89 Y I

0 7 765? ft9 Y I 1.0 h 76R3 36 Lrd 2 5 7720 77lie \Jm ' ' Mo I

0.5 7653.26 Mo I 3.5 7685.30 Th T T
11 0.7 h 7721.08 Dy ^

0.8 7653.61 U 32 7687.78 Ag 2.0 7721.81 Pr

1.4 c 7653.80 Ho I 1.2 7688.94 W 0.9 h 7722.02 Ta I

1.2 7653.83 Th 4 7689.17 Ce 1.0 7722.12 Er II
2 S F.r TTXIj J. XX 0.5 7689 49 Y 0 6 7722 48 Zr
3.0 7654.44 Ti I 1.8 7690.05 Kh 2.0 7722.87 Ru
0.3 7654.78 W 2.0 7690.43 nO 0.8 7723.63 Mo

2.5 7655.01 Tm 1.8 7690.83 Zr 0.9 7723.95 Zr
1.6 7655.78 Sm II 5 c 7693.15 Ho 2.0 7724.08 Y
1 6 h 7656 76 V/DJ X 0.6 7693 8(1 In T T

11 0 9 h 7724 60 Ce
1.4 h 7658.02 Er 0.5 7693.85 Dy 0.9 7726.18 E II

0.6 7658.32 Th I 1.8 7694.45 Ua 3.5 c 7726.68 Nb

3.0 7658.60 Zr I 0.7 h 7694.74 Tb II 2.0 h 7726.97 Tb
2.5 7659.23 Er I 1.6 h 7695.78 Sm 3.0 7727.61 Ni
0 6 7660 32 Tm 0.7 7696 50 Dy 5 7728.56 Sm II

0.2 7661.22 Fe I 2.5 7696.61 JNa 2.4 7729.72 Sc
1.4 7661.47 Dy I 4.0 7697.73 O C 7 7729.78 Dy II

12 7662.35 Dy I 0.8 h 7698.00 Y I 0.6 7729.91 Ru
1.2 h 7663.38 Ce 900 7698.98 xv 12 7731.54 Tm
1.2 7663.48 Nd 75 7699.49 Yb 1.6 7731.74 Th II

0.6 7664.30 Fe I 0.4 7701.00 W 1.6 7732,34 Ce
2.0 7664.34 La I 1.4 h 7701.11 Th II 0.8 7732.49 Mb
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrixm Character in A Soectnim

11 7733.50 Gd I 0.5 7762.09 Er 0.5 7797.89 Ru I

0.5 7734.23 Co I 0.8 7762.95 Ce 0.9 7798.36 Th I

5 7736.26 Sm II 0.9 7763.11 Ta I 1.0 7798.40 Nd
3.0 7737.63 1 D

T
1 13 7764.03 Pa T

1 30U0 7800.23 Rb I

0.9 IIS? O. U / Gd II 0.8 h 7764.72 Mn I 4 7800.44 Sc I

1.6 h' 7738.98 Ho I 0.8 7765.70 Zr I 0.6 7800.74 Zr I

0.7 h 7739.38 Dy II 1.4 7766.48 Gd I 1.6 7801.54 Sm I

14 7740.17 Hf I 1.0 7766.55 Zr I 1.6 h 7802.40 u
7 h 7741.17 S c I 0.9 7769.74 Ce 0.6 7802.52 Y I

0.8 1 1 Hi. HH Ce 0.8 h 7771.06 Sc I 1.4 h 7803.32 Eu I

10 cw 7742.57 Eu I 3.0 7772.90 Rh I 2.5 7803.93 Tm I

0.6 7742.57 Th I 1.2 7773.03 Nd 0.6 7806.79 Ce
0.4 7743.27 Co I 0.3 7776.71 W 0.5 7806 82 Ru I

1.0
TieHf T

I 0.6 h 7778.29 Tm 0.7 7807.33 Tb II
0.7 1111% 19.

1 1 Hj,

1

O Ce 0.7 c 7779.67 Ta I 2.0 7808.50 Nd

0.9 Nd 30 7780.48 Ba I 0.6 7808.94 W I

0.5 11^3.95 Th II 1.0 7780.59 Fe I 5 7812.08 Dy I

12 7746.19 Eu I 0.6 7780.92 Dy I 1.8 7812.16 Y I

0.6 Le 1.2 7782.32 Th T
I 1.2 7812.69 Ce

1.2 h iim ^R Er 1.8 h 7782.36 Tm 1.2 h 7812.75 Sm II

1.6 7748.19 U I 1.0 7784.12 W I 0.3 7813.43 Ru I

1.0 7748.28 Fe I 3.0 7784.13 U I 4 7814.55 Hf I

2.5 7748.34 Ce I 0.8 7785.04 Ce 0.6 7814.69 Dv I

0.4 h 7748.37 ud T T
1 1 2.0 7785.17 be T

I 6 cw 7815.48 Ho I

3.0 774R R<5 Ni I 1.2 h 7785.66 Tm 1.2 h 7815.9 Lu I

0.9 7749.02 Nd 0.7 h 7786.11 Pr 1.6 7816.32 U I

5 7749.30 Gd I 3.0 7786.67 Pd I 1.2 7816.32 Zr I

5 7749.30 Sm II 0.3 7787.11 Nb I 3.5 7817.77 Th I

0.6 7750.14 Dy T
I 1.0 h 7787.22 Ua T T

1 I 1.4 7818.21 Eu I

0.7 h 1 1 -JU.-? / Sc I 2.5 7787.80 Th II 1.4 7818.86 Nd

2.0 Nd 1.4 7788.42 Y I 11 7819.35 Zr I

3.0 7751.61 Dy II 2.5 7788.93 Th II 2.5 7820.15 Sm II

0.8 c 7752.01 Ho I 1.6 7788.94 Ni I 1.4 7821.64 Sc I

0.4 7752.34 Mo T
I 1.0 7189.9b Os T

I 3.5 7822.94 Zr I

0.7 11^0 79
/ 1 DL, 1 c. Sc I 1.2 7790.05 Dy I 4 cw 7823.63 Ho I

0.7 7752.85 Ce 5 7790.90 Hf I 0.2 7823.78 W
1.6 7754.19 U I 5 7791.61 Rh I 9 7824.91 Rh I

2.5 7754.61 Er I 2.5 7791.86 Ru I 1.0 7825.20 Nd II

3.5 7755.20 Sm T T
II 1.4 7792.24 Nd II 4 7826.72 Zr I

1.4 77c;c; Q7
/ / -3D. 7 / Gd I 2.0 7793.20 Tb II 0.6 7829.22 Tm

1.2 7757.31 Nb I 1.6 7794.50 Sm I 1.6 7829.65 Mo I

0.8 Dy I 1.0 7794.68 Sc I 0.5 7829.81 Ru I

11 hi Rb I 1.4 7796.32 Y I 2.5 7830.05 Rh I

0.6 Hf II 1.2 7796.42 Nd II 1.6 7831.40 Sm II

1.2cw 7758.30 Lu I 1.0 7796.59 Er I 0.7 7832.05 u

2.0 7759.43 Rb I 0.9 7796.81 Hf I 1.4 7832.22 Fe I

1.6 7759.87 U I 1.6 7797.32 Nd 1.0 7832.79 Dy I

0.6 7760.07 Dy I 4 7797.42 Er I 1.5 7832.91 Tb II

0.5 7761.14 W I 2.0 7797.59 Ni I 0.6 h 7833.39 Ru I

2.5 7761.86 U I 1.6 7797.70 Ce I 1.0 7834.32 Ir I
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1.2 7834.46 Gd I 0.5 7861.76 Tm 2.5 7895.96 Sm I

1.4 7834.46 Th II 2.5 7862.84 Nd 1.0 7896.40 V
D W -7 no C n Q Sm II 1 OD^.HD W I n Q KU.o n / 070.-IU Nd
1.0 h 7835.55 Dy II 3.0 7863.65 Sm II 1.0 7897.98 Zr
0.5 7835.71 TTU 1.2 7864.32 T T

X J. 1.2 7897.99 Til1 XI

1.4 7835.88 Ce 2.0 7864.51 Ce 1.2 h 7898.81 V
4 7837.27 Sm II 1.4 7864.99 Tb II 2.5 7898.96 Ce I
o n^.u /oj5 /. /I U 1 oi-.C / c5DD. UU Dy I z.u 7QQQ t;/I Er I

1.2 7838.17 Co I 1.2bl 7865.51 V vo 1.8 7900.32 Th II

0.6 7838.40 2.0 7865,91 X n 1.8 7900.38

1.0 7838.70 Er I 1.6 7866.04 Ce 2.0 7900.43 u I

1.0 7838.84 Gd II 0.2 7867.03 W I 1.4 7904.29 u I
n o KU.o n

"7 0*2 n C "7

/o:5V.b / Ba I
n "7
L). / loo 1, / J Gd I T "7 7Q nn; 7

c

Ba I

0.5 7840.05 Co I 1.6bl 7868.40 Th 1.0 h 7906.03 Nd
1.0 d 7840.31 1 n T1 3.0 7868.75 TTU 1.4 h 7908.00 TTU

7840.45 Th I 2.0 7869.72 Gd I 0.6 h 7908.06 Gd II

0.8cw 7841.02 Pr 0.3 7869.90 Co I 1.6 7908.46 Zr I
"7 O /I T "7 0/o41. /9 Th I 3.5 "7Di,Q QQ Zr I i.6 7QnD 71

/ VUo. / i Co I

1.4 h 7841.80 La I 0.3 7871.39 Co I 4 7909.36 Dy I

0.7 h 7841.90 rtU T
Jl 1.8 7871.65 ir r 0.9 7910.08

2.0 7842.60 Ce I 1.0 h 7872.03 Nd 7 bl 7910.19 La LaO
1.6 c 7842.76 Ta I 0.6cw 7873.41 Nb I 14 bl 7910.54 La LaO
1.^

"7 O /I QC Er I U.o a Ce QO 7Q1 1 m Ba I

2.0 7844.71 U 0.6 7875.31 Er 8 cw 7912.94 Re I

1.6 7844.82 o m T T
1 1 3.0 7875.38 TTU 0.9 7913.11 TT yCj T

1.6 h 7844.87 Gd I 1.4 7876.25 Zr I 0.6 7913.11 Tb
3.5 7844.94 Ce 2.0 b 7876.87 La LaO 1.8 7913.52 Ce

"7 Q/1 C "J C Hf I
"7 K1
/ Di

~7Q~7~! OO La LaO A
4 7Q1 /I

/ 714.7D Sm II

1.4 7845.80 Gd I 0.8 h 7879.22 Ho I 0.7 7915.07 Pr
5 7846.35 T T

1

1

0.6 7879.32 SIjL 5 7915.80 IT U T
1

2.5 7846.50 Rh I 1.6 h 7880.07 Sm II 2.5 7917.01 Nd
0.9 7846.56 Hf I 0.4 7880.34 W I 0.3 7917.44 Ni I

l.O
"7 Q /I "7 CO
/ O^ 1 ,0L Er I

n ~iU. /
"7 QQn QC
/ ooU.Vr) Pr U.D 7Q1 7 LO Mo I

2.5 7847.54 Th I 9 7881.49 Ru 0.7 7918.10 Tm
3.5 7847.80 rvU T

1 11 7881.90 v T T 2.0 7918.80 TTU T
1

0.6 7848.45 Th I 11 7881.94 U I 16 7920.71 Hf I

9 7849.35 Zr I 1.6 7882.18 Zr I 4 7921.78 Er I

U. / / o47. oZ Th II Qo 7QOO 'i"7 Ta I i.U 7 Q Ti 1 c; Mo I

2.5 7850.02 Ce 0.6 7884.39 Gd 0.6 7924.20 Zr I

0.7 h 7851.18 V 1.6 7885.31 JND 1.8 7924.43 KU T1

2.5 7851.20 Ce 0.6 h 7885.70 Tb II 2.0 7925.03 Nd
1.0 7852.17 Os I 1.0 7886.28 Th I 0.6 7926.55 Co I

i.4
"7 O C /I /I C Mo I U.5

"7 O OZ. A~I/OOD.4

/

W I 1.6 7QO 7 in Ce CeO
3.0 7855.52 Y I 1.4 7886.60 Nd 8 7927.52 Tm
3.0 7855.79 Tb II 0.7 7887.74 Mo I 1.6 7927.71 Ce I

0.4 7855.85 Co I 6 7887.99 Eu 2.5 7927.90 Tb II
6 7856.11 Tm I 0.7cw 7888.40 Pr 14 7928.14 Sm II
5 7856.93 Gd I 1.8 7890.37 Ru 3.5 7930.25 Gd II

3.5 7857.54 Ce 6 7894.64 Ho 16 7930.88 Tm
1.0 7859.53 Sm I 0.7 7895.12 Yb 1.4 7931.92 Sm I
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20 7933.13 Cu I 1.4 7972.11 Ce 1.2 8008.68 Dy II
1.6 7934.48 Ce 1.2 7972.34 Ce II 1.2 h 8010.16 Tb II
0.7 7934.89 Dy I 1.2 h 7972.59 Th I 0.9 8010.53 Gd II
3.0 7937.09 Sm II 1.4 7973.14 Dy I 0.8 8010.58 TT^Hi I

1.4 7937.17 Fe I 0.7 7974.66 U 0.7 8012.96 U I

3.5 7937.73 Er I 2.0 7975.09 U I 2.0 b 8014.43 La LaO
2.0 7937.92 V I 0.7 7975.47 U 6 bl 8014.79 La LaO
3.5 7938.06 Hf I 2.0 7976.88 U II 2.0 h 8014.79 Tm
1.2 7938.89 Nb I 0.8 7978.15 ua T

1 3.0 w 8014.92 S m T T
11

2.0 7940.47 Zr I 8 7978.88 Ti I 0.7 8015.26 Zr

0.8 7940.93 W I 4 7978.97 Th I 1.2 8015.47 Eu I

1.8 7941.73 mi TTh I 1.2 7979.07 Ti I 6 hi 8015.71 Cs I

1.2 h 7942.04 Cr I 0.9 7979.09 Er 2.0 8017.18 W I

5 b 7944.61 La LaO 3.5 b 7979.34 Lia Liau 14 8017.92 Tm
16 7944.61 Zr I 7 bl 7979.70 La LaO 1.2 8019.38 U }

10 bl 7944.95 La LaO 4 cw 7980.77 Re I 3.0 b 8019.48 La LaO
1. H 7945.88

Tl TFe I 0.9 7980.95 Er f\ O
0.9

n A 7 o o o8019.82 Gd I

1500 7947.60 Rb I 0.8 7981.20 Os I 0.8 h 8020.08 Nd
1.0 7947.95 Nd 0.8 7981.23 1 n T T

1 I 0.5 h 8021.31 1 m
2.5 7948.12 Sm II 0.6 7981.68 Th II 0.5 8022.09 Ta J

0.6 7948.15 Ru I 3.0 7982.09 Nd II 0.6 8022.13 Co I
AH 7949.17 Ti I 2.5

"7000 / "7

7982.67 Nd 0.6
n O O O 7 78023.11 Er

2.0 7949.65 Nd 1.8 7982.80 Dy II 7 8024.84 Ti
2.5 7950.19 Ta I 0.4 7984.35 JVID

T
1 3.5 8025.12 o m T T

1 I

0.4 7952.07 Ta I 1.6 h 7985.94 Tm 1.4 h 8025.33 Dy

0.9 7952.98 Er I 1.4 7986.60 Mo I 3.0 8025.42 Tb II

0.8 7953.57 Ce 2.0 7987.38 Co I 5
o n o c c /8025.56 Ce II

0.4 7954.76 Nb I 1.8 7987.98 Th I 3.5 w 8026.32 Sm II

1.2 7955.31 Tb I 1.4 7991.30 u T
L 1.6 8026.41 JNa

1.0 h 7955.38 Nd 0.9 7993.82 Gd I 6 8026.50 Ta

8 7956.66 Zr I 30 7994.73 Hf I 0.9 h 8027.21 Dy I

0.3 7957.06 W I 4 7996.53 Ti I 0.6
O A O ~7 O O8027.32 Mo I

2.5 7958.93 Nd 1.0 7998.03 Tb I 2.5 c 8027.39 V
1.4 7959.96 U I 2.0 7998.60 TTu T

1 1.2 8028.13 V
\8 7959.98 Zr I 0.5 7998.75 Ta I 0.3 8028.34 Fe

2.0 7961.08 Pd I 1.2 7998.93 Tb I 0.4 8029.04 Ta I

3.5 h 7961.58 Ti I
T A
1.4 Fe I

O Ci
0.8

o n o o o /8029.26 Co I

0.5 7962.72 Dy I 1.0 h 7999.33 Y I 3.5 8029.91 Rh
0.9 h 7963.25 Gd II 2.5 8000.75 jNa 0.8 8030.69 ue
2.0 7963.63 Zr I 1.6 8001.04 Tb I 0.8 8031.43 Ce

3.0 7963.97 U 3.0 w 8001.61 Sm II 0.7 8031.80 Pr
1.4 7964.57 Er I 3.5 h 8001.89 La I

o c
2.5 OU32.1J3 Sm II

4 7964.83 La I 3.0 d 8002.56 Ce 1.8 8032.43 Th I

2.5 7965.69 Nd 8002.69 Ce 2.0 8034.79 U I

0.5 7966.66 Gd I 0.9 h 8003.55 Ti 1.2 h 8035.38 V

1.0 7967.84 Ru I 0.6 8004.46 Dy II 1.4 8036.04 Er I

1.6 7968.63 Dy I 16 8005.27 Zr I 1.8 h 8036.11 Rh I

0.8 7968.85 Mo I 0.9 8006.26 Gd I 0.6 8037.40 Gd I

4 7970.46 U I 3.0 8007.27 Co I 1.2 8039.08 Ta I

0.9 7971.56 Tm 1.8 8007.72 Nd I 1.0 8040.01 Ce
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0.9 8040.01 Dy I 0.9 8075.65 Th I 1.4 8141.05 Pr
0.7 8040.10 U 1.8 8077.59 Gd I 2.5 8141.72 Nd

804(1 1 0 Zr I 8 hi 8079 02 Cs I 0 5 8143 12U X ~ ^« X ^ W
0.9 8041.29 Os I 0.8 8079.36 Ce 3.0 8143.16 Th II

1.2 8043.33 Co I 3.0 8080.32 Hf I 2.5 8143.29 Nd

2.0 8043.33 Nd I 3.0 8085.06 Tb II 0.5 h 8144.00 Gd I

5 8045.40 Rh I 1.0 8085.20 Fe I 0.6 8144.28 Dy II
1 2 h 8045 71 V 0 9 8085 22 Th I 2 5 8144.59 V I

2.5 8046.05 Zr I 7 8086.05 La I 2.5 8146*.15 Gd
0.6 8046.06 Tb I 0.4 8089.96 Gd II 2.0 8147.25 Dy {

1.2 8046.07 Fe I 1.0 8090.66 Ce 0.3 8152.11 Co
0.6 8047.23 Dy I 40 8092.63 Cu I 0.8 8152.40 Th
0 8 8048 08 Gd I 1 2 8093 48 V I 2 0 8152.58 Zr
6 8048.70 Sm II 0.8 8093.60 Th I 0.8 8153^45 Mo
0.6 8050.93 Dy I 2.0 8093.96 Co I 1.4 8153.71 u \

1.6 8051.30 Nd 1.6 8094.43 Ce 0.8 8154.55 V I

3.5hc 8051.39 La I 2.0 8097.62 U 0.7 8158.54 Ta I

1 0J., u 8051 89 V 2 0 8099 09 Nd 14bXa ~ Kf 8159 02 La LaO
1.6 8053.06 Zr I 0.4 8100.11 Ta I 2.0 8159.75 Th
0.6 8053.80 Tb I 0.7 8102.44 V I 6 c 8161.07 V \

0.6 8053.93 Ta I 0.5 8104.67 Mo I 4 8161.90 Sm II

0.6 8054.52 Th II 1.0 8108.59 V I 1.6 8163.15 Th II
0 6 8054 86

TTTw I 0 8 h 8109 07 V I 0 5 hyj % ^ 11 8163 18 Cr
2.0 8055.29 Zr I 1.0 8112.47 Ru I 2.5 8164.17 Tb II

0.7 8055.32 Pr 1.0 8114.28 Zr I 1.4 h 8164.97 Nd

1.4 8055.60 U I 0.4 8116.41 Co I 0.3 8165.70 W
2.0 8055.60 W I 10 cw 8116.80 V I 1.2 8166.47 Th
1 0 8055 76 I 1 2X • c 8116 90 Dy II 0 6 hyj» 'J 11 8169 03^yj / % yj ^ Dy II

1.4 8056.06 Co I 1.4 w 8117.16 Sm II 1.2 8169.81 Th
3.0 8056.52 Hf I 2.0 8120.17 Zr I 1.2 8171.35 V {

6 8058.08 Zr I 2.5 8120.38 Ce I 1.0 8171.41 Ce
0.4 8058.22 Mo I 2.0 8120.85 Nd 1.2 8171.70 Tb
0 5 8060 36 W I 2 5 8122 08 Nd 1 6X • w 8172 49yj X I L- 0 \ / Nd
1.8 8062.63 Th I 1.4 b 8122.20 La LaO 2.0 8173.89 Hf

15 8063.09 Zr I 1.2cw 8122.67 Pr 3.5 8174.30 u {

1.2 8063.50 Rh I 1.2 8122.73 Th I 0.8 8175.59 Ce
1.0 8064.00 Nd 1.2 8123.79 W I 1.4 8175.85 U
2 5 8065 16 Sm I 1 4 8125 12\J J- t. / 0 X t— Sm II 1 6 r 8178 16 Lu I

2.0 8065.47 U 1.2 8126.23 U 1.8 8179.83 Nd
0.7 8065.84 u 48 8126.52 Li I 0.6 8180.21 V

0.3 8066.49 Co I 1.0 8128.76 Ta I 0.4 c 8180.74 Ta I

0.8 h 8066.90 Ce 6 8132.82 Pd I 0.6 8181.21 Pr
1 8 8067 31 Pr 40 8132 99 Zr I 1 4 8181 90X u X # J yj Er
1.8 8067.35 Tb II 1.8 8135.20 Nb I 1.8 8182.41 Nd
4 8068.24 Ti I 2.5 8136.20 Rh I 110 8183.27 Na I

7 8068.46 Sm II 0.9 h 8136.79 V I 0.8 8185.63 Nd
1.2 8068.98 Ta I 1.4 8137.21 U I 0.6 h 8185.90 Gd

80 8070.08 Zr I 1.8 8138.46 Th I 3.0 8186.71 V
2.5 8070.70 Ce 0.9 h 8139.92 Th II 2.5 8186.92 Th
2.0 8074.03 U 0.5 8140.74 Dy II 2.0 8187.33 V
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2.0 8188.20 u 0.9 8233.55 Dy II 1.6 8300.88 Sm II
1.2 0I88.77 Zr I 1.0

noon /in8239.48 Ce 0.9 h 8302.74 Nd
0.4 h 8192.60 Mo I 0.6cw 8240.00 Nb I 6 w 8305.79 Sm II
i.U 8193.03

\

2.0 8240.37 Zr I 14 8305.90 Zr I

1.2 h 8193.63 Rh 0.7 8240.51 U 1.6 8305.91 Hf II

2.0
' 8194.20 Tm 2.5 8240.98 Sm II 1.8 h 8306.31 Ti I

4 0 T n /I "7 00194.73 Zr I 2.0 8241.13 Sc I 1.2 h 8307.41 Ti I

220 8194.81 Na 1.6 8241.54 Ce 0.8 8307.56 u
LD 8194.82 1 D T T 2.0 8241.61 V I 2.0 8307.72 Nd
3.0 w 8195.50 Sm II 0.6 8243.95 Dy II 0.7 8309.50 Zr I

1.4 h 8196.98 Sc I 2.0 h 8245.06 Mo I 1.4 8310.24 Ce I

4 ol9o.75 Dy II 1.2
0 n /] r" on8245.20 Ce I 1.6 8310.61 U

2.5 8198.87 V 0.8 8246.82 Ce 1.2 h 8311.76 Ti I

8198.95 r e 5 8247.44 La I 1.2 8312.37 Ce
0.8 8199.20 Ce 0.8 8248.77 Nd 1.0 h 8312.85 Ti I

15 8201.55 Dy II 0.8 8248.81 Hf I 4 8312.90 Er I

6 8201.73 Zr I 1.0 c
00/10 n rr8248.95 Ta I 0.7 h 8315.02 Gd II

3.0 8203.07 V I 1.0 h 8249.70 Nd 1.6 8315.45 Sm I

^. u 8203.21 1 n 1.0 8250.64 Ce II 1.2 h 8316.04 La I

0.7 h 8203.38 La I 0.8 8252.39 Th 1.0 8316.38 Gd II

16 8204.58 Hf I 2.5 c 8253.51 V I 3.5 8318.34 U
1.4 h 8205.36 Nd 4 h

n 0 r" /I TO8254.10 Be I 0.7
n 0 0 0 T /8320.16 Zr I

1.0 8206.30 Sm II
'

2.5 8255.88 V I 2.5 8320.86 Th I

0.5 8208.30 Ajy T T
1 1 0.7 8259.08 Tb I 1.4cw 8320.93 Nb I

0.8 8208.66 Co 0.6 8261.02 Th 0.4 8322.00 W I

0.7 8209.07 Gd I 2.0 8261.09 Ce I 0.6 8323.81 Dy I

4 cw 82U9.80 Eu I
00/0 n c8262. 05 U I

n ~T
0.7

n 0 0 /I ^08324.42 V I

0.5 8210.20 W 0.9 h 8262.80 Nd 1.2 8324.51 Nd
6 h 8210.24 r5a 0.8 8263.93 Th 8 8324.69 La I

1.4 8210.27 U 1.6 d 8264.85 Ta 5 8326.04 Dy I

0.6 c 8211.90 Pr 2.0 8264.96 Ru I 3.5 8327.00 Tb I

28 8212.53 Zr I 3.0
n 0 / r" r" A8265.50 Dy I

/I

4
n 0 0 ~7 f\ /8321, Ob Fe I

9 8212.57 Tb II 1.4 h 8266.71 Nd 0.8 h 8327.65 Ce
1.0 8214.33 TV-.1 D 1.0 8267.62 Ti 3.5 h 8328.44 Mo I

1.2 h 8216.98 Dy II 0.9 8272.75 Nd 2.0 8328.63 Er II

1.2 8217.23 Th II 50 8273.52 Ag I 0.9 8329.61 Y I

1.6
OTTO no8218. U8 Gd I 1.4

0 0 ~7 C /I 08275.42 Gd I
1 /I

1.4
noon ~7 08329.73 T Tu

1.6 8218.58 Dy II 3.0 8275.63 Th I 5 8330.47 Th I

4 w 8218.76 b m T T
1 1 7 8276.95 Hf I 1.2 h 8331.23 V I

3.0 8220.37 Tb 0.4 h 8280.39 V I 0.9 8331.94 Fe I

3.0 8220.41 Fe I 6 8281.62 Ta I 0.9 8332.01 Nd
1.4 8220.71 Ce I 1.6

n 0 n 0 0 "7

8282.37 V I 1.4
n 0 0 0 A A8332.44 Zr I

1.2 8223.62 Ce 4 8283.81 Zr I 1.6 8334.37 Ti I

1.2 8224.28 Ce 3.0 w 8289.26 Sm II 3.5 8337.46 U
1.0 8224.74 Pt 0.7 8289.84 Pr 0.9 8338.01 W I

2.5cw 8226.81 Eu 0.8 8294.53 Tm 0.4 8339.43 Fe I

1.4 8230.33 Sm 0.7 8299.81 Zr I 1.2 8342.03 V I

1.4 8230.83 U 0.8 d 8300.58 Ce 3.0 8344.25 Hf I

2.0 8231.47 Nd 8300.72 Ce 2.5 8344.43 Y I

0.3 8232.35 Fe I 5 8300.83 Pd I 1.4 8346.08 Nb I
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2.5 8346.35 Nd 5 8391.96 Dy II 0.8 b 8453.55 La LaO
9 8346.53 La I 0.9 8394.72 Nd 0.3 8455.24 Cr

0^40. /

1

U I 1 A. R'^QA AO Ce 1.0 h HzmA Rn Nd
0.9 8348.28 Cr I 1.6 8396.76 U 1.2 h 8457.10 Ti 1

3.0 w 8348.68 Sm ITX X 10 8396.87 TiX x I 0.6 8457.48 Zr

0.4 8348.76 W I 1.6 8398.30 Gd I 6 8459.19 Lu II

1.2 8348.98 Ru I 1.4 8400.79 Nd 4 8460.01 Hf
i.H Gd I n A W I 1.0 RziAn 77 Tm
0.5 8350.04 Nb I 0.8 8402.58 U 5 8464.65 Zr
0.8 8351.15 Mo IX 0.6 8402.81 V I 1 0X • u h 8464.66 Ho I

0.7 8352.94 Ru I 3.0 8403.79 Th II 1.0 h 8464.71 Eu
1.8 8353.15 Ti I 0.9 d 8405.24 Ce II 0.7 h 8465.80 Tb II

i, u n Pd I i.o Q/int; on Dy II 1.2 RZLAA 1 1 Er II

0.9 h 8355.16 Ce 6 8410.00 Er I 2.5 h 8467.15 Ti I

1.4 8357.07 TT 16 8412.36 T iX X TX 0 8 h 8467.62 La I

0.6 8358.67 W 7 8414.00 Zr I 1.2 8468.41 Fe
0.7 8358.72 Th I 0.4 8415.73 Ta I 6 8468.50 Ti I

1 nlU Ti I -5. u Dy II 1.4 HAAR c;Q Tb I

0.8 h 8365.64 Y I 2.5 8416.72 Th I 4 8472.02 Tm
1.0 8365.74 Tm 2.5 8416.98 TiX I 4 8472.39 Er I

0.6 8367.62 Er II 5 8417.13 Re I 0.7 8472.48 Dy II
0.7 8369.34 Th I 0.9 8418.00 Th I 3.0 w 8473.54 Sm II
n R hu. o n 0^0 7, DD Rh I RZn RO HX O. H Ce 1.2 OH 1 J, on Ru
5 8370.23 Zr I 2.0 8421.22 Th II 0.4 8475.16 w
2.0 8372.84 Co I 2.0 8424.41 Ti I 0.8cw 8475.98 Nb

0.6 8374.76 Gd I 1.4 8425.51 Rh I 2.5 8476.48 La
1.6 h 8375.23 Nd 22 8426.52 Ti I 3.0 8478.37 Th I
n AU. D ^"^77 7QOj 11,17 Gd I n 7 h RdS>7 7QOHl. 1,17 Pr 1.8 d D/170 en Lu

13 8377.85 Ti I 5 W 8432.64 Sm II 0.6 8480.50 Dy T T
II

0.7 8378.39 Co I 65 8434.94 TiX X I 1.0 h 8482.67 Ho

0.7 8379.77 Pr 32 8435.70 Ti I 4 h 8483.39 Mo J

0.8 h 8379.80 La I 0.4 8435.77 Ru I 1.2 8483.56 Ru I

U. D O^OU.UD Hf I 04J 0. D / Dy II 7 w Oho J, 77 Sm II
4 8381.86 U I 5 8438.93 Ti I 0.7 8490.17 Dy
3.0 8382.08 Lu I 0.8 8439.77 NbX^ \J IX 1.8 8495.82 Ce T T

II

13 8382.54 Ti I 3.5 8441.20 U I 0.9 8495.98 Zr J

7 8382.82 Ti I 1.0 8442.58 Gd II 2.0 8496.04 Ti I
Q-ZDO D7OjOiL, O / W I 1 A 0/1/1/1 /1/1 Dy II 1.6 RZIQA nQoHvD. U7 U

0.6 8382.98 Hf I 8 8445.35 U I 12 8498.02 Ca II
3.0 8383.71 TX 1.4 8445.47 GH T

J. 4 8498.44 Zr I

1.0 8387.10 Th II 1.4 8445.49 Th I 1.0 8499.52 V
1.6 8387.16 U 3.5 8446.51 Th I 0.9 8500.67 Th I
% nJ. u fi'^87 770^0 1,11 Sm II fi/lA7 AOo4h /.Oil Ta I 1.2 Q c; no 7nODVC., / u Tb II
4 8381.17 Tb I 4 8450.03 U I 1.6 8504.70 U II
3.5 8387.78 Fe I 3.5 8450.06 Tb II 1.2 h 8507.37 La

0.7 8388.48 Dy I 0.6 8450.26 Cr I 5 c 8508.08 Lu
0.9 8389.06 Ta I 1.8 8450.36 Y I 1.4 8510.77 Dy T T

II
2.5 8389.17 U I 0.9 8450.67 Th II 5 w 8510.90 Sm II
4 h 8389.32 Mo I 5 8450.89 Ti I 0.9 h 8511.34 Ce II

12 8389.41 Zr I 5 8453.17 Zr I 3.0 h 8512.01 Tb
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectriam Character in A Spectrum

5 8512.94 Ho 0.8 8561.72 Gd I 0.7 h 8624.22 La J

1.2 h 8513.57 La J 1.4 b 8563.54 La LaO 0.5bl 8624.86 V VD
0.5 8513.78 Zr I 1.4 h 8564.58 Ce I 1.6 8629.95 Dy
0.9 8514.08 Fe 1.6 8565.73 Tm 3.5 w 8632 82 Sm II
0.8 h La II 1.2 h 8567.48 Ce I 1.4 8635.6 Dy II

0.5 8515.06 Zr I 1.6 8567.73 U I 1.4 8638.47 La J

0.3 8515.11 Fe I 1.0 8567.93 Dy II 0.6 8639,44 Th J

1.0 h 8516.55 Th 0.7 8568.22 Th II 20 8640.06 Hf I

1.6 8517.66 T T
11 0.8 8568.54 LX 1 0.5 8641.01 Zr

0.6 ODL 1 . DO Dy II 1.2 8569.77 Ti I 2.0 8641.12 U

2.5 h 8518.05 Ti I 3.5 8570.51 U I 3.5cw 8642.67 Eu I

5 8518.32 Ti I 0.7 8571.05 Zr I 1.6 c 8643.48 Nd II
1500 8521.10 Cs 1.8 8573.14 Th I 0.6 8645.31 Th I

2.0 8521.35 T T
11 0.4 h 8574.57 Co T

1 1.6 h 8647.66 Ce
1.4 h Ce 1.6 8574.61 U I 4 8655.90 Dy II

1.0 Dy II 1.0 8575.35 Co I 2.5 8657.71 Dy 11
1.6 b 8526.59 La LaO 1.2 8575.54 Dy II 1.6 8659.52 u
1.2 8526.99 Nb I 0.8 8575.87 Nb I 0.8 h 8659.66 Gd II
3.5cw 8527.73 Re

{

1.2 8575.92 Ta T
1 0.4 8661.09 Co

i.O n OC97 OQ Gd 0.6 h 8579.77 Gd II 1.2 h 8661.48 Gd }

0.6 h 8528.28 Dy II 1.0 8582.03 Nd 3.5 8661.91 Fe I

0.8 h 8528.94 Y I 4 8583.45 Tb II 3.5 8661.91 Tb I

0.9 8530.44 Nd 1.8 8584.21 Zr I 55 8662.14 Ca II

2.0 h 8532.74 Pd 2.5 8585.06 w I 1.6 8665.50 Th
0.5 Q C Q /I /I Q V { 0.3 8586.74 Co I 1.0 8667.00 Nd

2.0 8539.08 Ce II 0.8 h 8587.64 Th II 1.0 h 8667.32 Dy II

1.8 8539.38 Ti 0.7 8587.84 Zr I 0.7 8668.11 Th
2.5 8540.20 U I 0.8 8589.73 Co I 3.0 8668.63 Gd I

100 8542.09 Ca II 0.9 h 8590.94 La I 4 8670.19 Ho
0.8 u 1.0 8591.43 Nd 0.8 h 8670.92 Mn I

3.5 8543.22 Sm II 2.0 8591.85 Th II 1.0 h 8672.06 Mn I

1.6 c 8543.46 La 0.9 8594.37 W I 1.8hw 8672.11 La I

0.7 8543.69 Th I 1.4 8594.84 Nd 1.0 8672.51 Dy I

0.6 8544.58 Th 0.8cw 8595.84 Ta I 0.8 h 8673.97 Mn
{6 ODHi).^^ La \ 1.2 h 8598.18 Ti I 4 8674.43 La

2.0 8545.61 Ho II 1.8 h 8599.10 Pd I 0.9 8674.75 Fe I

1.0 h 8546.09 Tm 0.9 b 8600.81 La LaO 0.7 8674.86 Gd I

18 8546.48 Hf I 1.8 8601.84 Ho II 12 8675.39 Ti I

0.6 c 8547.25 Nb 3.0 8603.40 Tb 1 1.0 8677.48 JNa

5 Ti { 0.7 h 8605.20 Pr 1.8 w 8677.93 Sm II

0.6 8548.86 Cr J 17 8607.94 U I 0.8 8678.25 Tb I

1.2 8548.96 Dy II 0.5 8610.24 Zr I 2.5 8678.37 Dy II

0.9 h 8550.49 Ta 6 c 8610.98 Lu I 6 8682.99 Ti
\0.8 h 8552.60 Sn \ 0.6 8611.81 Fe I 0.8 8685.1 Dy

0.6 h 8556.32 Th 1.6 8612.65 Ce I 0.7 8686.12 Th II

1.6 8557.34 U 0.7 8613.26 W I 4 8688.61 Tb
1.4 8557.74 Dy II 0.3 8614.48 W I 7 8688.63 Fe
0.7 8559.11 Gd 0.6 8615.97 Gd II 5 8691.28 U

40 h 8559.95 Ba 3.5 w 8617.03 Sm II 1.2 8691.30 Nd
0.8 c 8560.54 Nb 0.8 8618.96 U 3,0 8692.33 Ti I
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Table 2. All Observed Lines in Order of Wavelength

Intensity Wave- Element Intensity Wave- Element Intensity Wave- Element
and length and and length and and length and

Character in A Spectrum Character in A Spectrum Character in A Spectrum

1.2 8695.07 Nd 2.5 h 8761.40 Sc I 3.0 h 8832.06 Gd II
1.6 8696.90 Dy II 0.6 8762.93 Zr I 1.0 8832.67 Dy II
0.8 h 8697.32 Ho 0.8 8764.00 Fe I 2.0 8832.92 Dy II

1.0 c 8697.55 Nb I 6 8765.74 Tb II 4 h 8834.45 Sc I

l.U
i_n 8701.05 ivin

T
I 3.0 8766.64 1 1 2.0 c 8834.49 Ho T

1

1.0 8702.08 U 1.0 8767.97 Nb I 2.0 h 8835.85 Y II
1.8 h 8702.38 Ce II 2.5 8768.58 Er I 7 8836.09 Zr I

1.4 h Mn I 1.6 8770.36 Gd I 3.5 8838.96 Nd
2.0 8706.32 Sm II 4 8772.14 Ce II 2.0

•

8839.63 La I
-7

1 w 8708.43 om T T
11 1.4 h 8774.8 o C 1.0 8841.16 Th T

I

0.9 8709.24 Th I 1.4 h 8775.58 Th I 3.0 8842.08 Th II
4 8710.77 U I 1.2 h 8776.59 Er I 2.0 h 8849.14 Gd I

2.5 8710.84 Ru I 1.0 Sill. 3b Ru J 3.5 8850.21 Dy II
5 8711.24 H£ I 2.0 h 8778.71 Ti I 4 8859.76 Sm
1.^ 8712.84 Na 2.5 w 8780.59 o m 3.0 8860.98 Ba T

I

1.2 8714.43 Pr 1.8 8780.74 Dy I 1.4 8862.55 Ni I

1.2 8715.01 Nd 1.4 8782.17 Ce 1.2 8865.50 W I

1.6 h 8715.88 Dy II 1.0 8782.46 Eu I 1.0 8866.89 Er
1.2 8716.66 Ce II 1.4 h 8784.57 Th II 1.0 8866.96 Fe I
c w 8717.89 o m T T

1 1 1.8 8784.85 2.5 h 8867.31 KjQ 1

0.8 8719.63 Th I 1.0 8786.23 Zr I 2.5 8868.81 Th I

1.2 h 8720.41 La I 1.8 8787.37 U 3.0 8870.30 Eu I

0.8 8721.67 Th I
o c ....

3.5 w 8788.83 Sm II 5 8891.20 Ce I

1.6 8724.98 Ru 0.6 8789.87 Ge 6 8899.52 Zr I

1.^ 8727.77 HiU 2.0cw 8790.88 HjU 7 8905.62 Dy T Tli

1.4 8732.42 Th II 7 8791.37 Dy II 1.6 8905.78 Nb I

2.5 8734.69 Ti I 0.6 8793.38 Fe I 15 8913.66 Sm II
1.0 8734.86 Zr I 2.0 h 8794.72 Sc I 3.5 8914.99 Ba I

2.5 h 8740.93 Mn I 1.4 8795.76 Gd I 9 8915.98 Ho II
l.U 8740.96 JND 10 8800.62 X 5 8918.80 be T

I

3.0 8748.03 Th I 1.6 8804.98 Zr I 5 c 8919.85 V I

3.5 8748.38 La I 1.6 h 8805.48 Ho II 7 h 8922.62 Yb II
1.0 8749.16 Th I 14 8806.79 Mg I 2.5 c 8932.93 V I

1.2 8749.48 Zr 0.3 8809.42 Ni I 800 8943.50 Cs I

3.U 8750.30 Dy T T
li 2.0 8810.86 Ce 4 8947.15 Cr T

1

0.9 8752.77 Gd I 1.4cw 8815.56 Nb I 2.5 8957.97 Th II
4 8753.69 U 1.4 8816.16 Th II 7 8967.61 Th I

0.8 8757.19 Fe 2.0 8816.56 U 1.0 8971.62 V I

7 8757.75 U 1.8 8818.93 La 2.5bl 8971.96 Th ThO
2.5 8758.24 Th 0.7 8819.15 Co 2.0 8976.83 Cr I

5 w 8758.28 Sm II 2.0 h 8823.8 Sc 2.5 8999.56 Fe I

7 8761.35 Pd 4 8824.23 Fe 8 9004.73 Hf I

55 8761.38 Cs 3.5 8825.82 La
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