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In 1937, Maggers and Scribner published a paper on arc and spark spectra of yiterbium provid-
ing wavelengths, relative inlensities, and specirum nurbers of 1668 spectral lines, inclipding aboul 400
for Yk, 1250 for Yb i1, and 12 for Yhus.  That work was handicapped by impure materials and con-
ventional Light snurces. When pure yuerbium metal and new Light eources became available in 1950,
Meggers and Corlizs decided 10 make a new deseription of yttechium spectra. T]'IJ'S-‘{IEW deacriplicn
includer data fer 7300 apeciral lines with wavelengihs between 2000 A and 12000 A distdbuted ae
frllaws: 1800 belong 1o Yh1, 5100 1 Yht, 430 12 Yban, and 510 Yhiy. The Zeeman effect on 1300
lines has heen observed in magneric field intensities ranging from 3.7 10 9358 Lesla (37000 0 93580
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twa spectra of yiterhiom.

These deta were obtained for chemical identifications and for struciural analyses of the firs
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of yiterbium.

1. Introduction

Although ytterbium was discovered in 1907, Meggers
-and Scroibner [1]' provided, in 1937, the first nseful de-
scription of conventional arc and spark apectra of this

element. That poblication reviewed all earlier work
and presented measured wayelengths of 1608 spectral
lines ranging from 2073.70 A 1w 1032164 A and esti-

mated relative intensities from 1 1w 200, On the
basis of relative intensities in arc and spark light
sources, that description includad the first deliberate
assignment of lines to Lthree successive spectra {(about
#H) to Yh1, 1250 ta Yb 11, and a dozen to Yb o), and
for the first two provided the identification of electron
configurations, spectral tetms and series,

During the first half of this century, the major ob-
stacle in making uvseful descriptions of the spectrs
that characterize the so-called rare earths was the
difficulty in obtaining pure samples. For example
[1] “our Arst measurements of Yb specira were made
inn 1929 when samples of Lo and Yb oxides, prepared
by Auer and obtained from Eder in 1919, were avail-

le. Although the chemical separation waa far from
complete, it was possible to make a {airly satisfactory
assignment of lines o Lo and Yb by simullaneous com-
parison of arc and spark. However, both salls con-
tained some Tm as impurity which could noit be
completely identified without comparable data for
Tm spectra. The first sample of Tm salt available
for this purpose was generously supplied in 1933 by
B. 5. Hopkins, University of Hlinois, who also supplied
three sdmples of Yb oxide; one of which contained
more Lu than T, another more T than Lu, and the
third was eatirely free from both Lu and Tm but con-
tained considerable lanthanum.™

Through the courtesy of . R. Harrison, Meggers
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in 1939 photegraphed the firs| Zeeman patierns of yiter-
bium lines by naing the Bitter magner and the concave
gratingz at the Massachnsetts [nstitute of Technology.
These results were an accidental by-product of the
frst attempt to observe the magnetic splitting of
thulium lines, as the purest sample of thulium then
available contained aboul 15 percent of ytterbium.
These Zeeman data, and further observations of spark
spectra, enabled Meggers [2] to confirm and greatly
extend the earlier quanium interpretation of the Yb 1o
spectrum [1], but il alzo became obvicuos that the stroc-
tural analyses of Yb spectra could not be satisfactonly
extended without additional experimental data.

Since 1945, several rcontribotions to the data of
yiterbiuom sapectra have been presented by others.
Gatterer and Junkes [3] presented wavelengths and
relative intensities of 1476 yierbium lines obgerved
in arc agd spark apecira hetween 226225 and
744833 A, but most wavelengths were taken from
earlier tables, estimated intensities were given on a
scale of 1 to 10, and in many cases it was impossible to
sort the lines into Yb1 and Yb 11 specira.

A valuable extension to informalion conceming
ytterbinm spectra was made in 1959 by Humphreys and
Paul [4] who vsed electrodeless lamps. They reported
the wavelengths and relative intensities of 49 infrared
lines dizpersed by a grating spectrometer and detecred
with a lead-aulhde cell. The wavelengths ranged
from 10267.05 A ta 24.552.51 A and the intensities
from 3 o 30000; no separation of Yb1 and Yb 1t was
atlempted.,

In 1961, Bryant [5] reported on “the spectra of
doubly and triply ionized ytterbium.”™ By using three
different electrical discharges (hot spark, mild spark,
high-vollage arc), Bryant succeeded in photographing
5900 line= (ftom 677 ftu 11262 i}; he attempted to
assign each line to its proper spectrum, either Yhi,
Ybn, Ybutl, or Ybiv. His list contains 4550 lines
with wavelengths greater than 2000 We have



changed some of his assignments, failed to find some
of hiz lines, but increased the total number longer than
2000 A by 60 percent.

In 1962, Allen [6] reported on “the Zeeman eflect of
the arc and spark spectra of ytterbium and tholium.™
Those spectra were excited in a d-¢ arc between im-
pregnated electrodes mounted in bored poles of an
electiromagnet with a maximum held intensity of
2.55 reszla (25500 gauss). Although Zeeman patterns
are tabolated for 350 yiterbiom lines, only 20 are
resolved: most of the remainder are listed as pseudo
triplets or quartets.

E’riur to 197, individual {lanthanon) rere earths
were nsoally exirasted from natural mixtures by frac-
tionz! crystallization. In order to obtain a compara-
tively pure sample, it was often necessary to repeat
this operation thoousands of times. A more efficient
technique, jon-exchange chromatography involving
the use of absorption columnsz of organic resins, was
developed in 1947, By this method since 193), large
quantities of (99.9%%) pure lanthanons have heen
accumulated &s by-products of the purification and
concentration of thordum and uraniom as nuclear
fuels. Thus, the former major handicap to spectro-
scapic investigation of lanthanon spectra has vanished
and high-purity metals are now obtainahle from various
commercial sources at moderate coat [7]. Further-
more, since 1950, new types of light sources such as
electrodeless lamps excited by microwaves, and sliding
sparks, have been developed. These emit stronger
and cleaner spectra than the d-c ares and a-c sparks
previously used at atmospheric pressure. These
recent important improvements in materials and
methods of observing persuaded ws, in 1958, o under-
take ancther deseription of vtterbium spectra. The

resent description contains 7300 Lnes (2000 w 12000

} and 1300 Zeeman patterns; il shoold be adequate
for chemical identifications and for [urther progress
in the structural analyses of yiterbium specitra. In
fact, new analyses and quantum inlerprelations of
Yh1 and Ybn are now approaching completion and
will be reported in separate papets.

2. Experimants

Ta obtain spectra of rare-earth elements, it was
formerly customary to burn chemical compounds
{oxides) of them on carbon, copper, or silver electrodes
of elecirical arcs or sparks at atmospheric pressure.
Those sources Favored the excitation of ionic specira,
masked many lines near those of the electrede
materials, or of atmospheric gases, and caused unduoe
widening of the linea beczause of high tetnperature and
pressure. During the past decade, all these defecis
have been removed by the intreduction of electrodeless
evacuated lamps containing minute samples of metallic
halides excited at moderate temperatures and reduced
pressures by mictowaves, as described by Corliss,
Bozman, and Westfall [8] and demonstrated by Carliss
and Meggers [¥] for hafniam.

Char first ytterbium lamps were made with bromine
compounds buot the Th spectra were found to contain,
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in addition to Br lines, many troublesome diatomic
molecular bands due ta YhBr.  Since Yb has relatively
low melting (824 °C) and boiling (1193 *C} points, new
lamps were made containing only pure metal and a
small pressure of noble gas as described by Meggers
and Westfall [10] and by Zelikoff, Wyckolf, Aschen-
brand, and Loomis [11]. Excited with microwaves,
these lamps produced extremely intense Yb 1 specira
and most of Yh 1t but only a trace of Ybir. A slightly
different form of lamp, alan containing pure Yb metal
and nokle gas, was operated as a ring-discharge with
high frequency in a surrounding solenoid; it grealy
enhanced the intensily of Yb 11 relative to Yh 1, and
in addition execited Yb 0t and Yb 1v peripherally.

In 1937, Meggers and Scribner [1] observed only 400
linea belonging 1o neutral ytterbiom atoms and re-
marked that “The Yb 1 spectrum is surprisingly simple
but may not be fully developed in the arc.™  In 1958,
when Corliss and Meggers [9] undertook to make an
improved descoption of hafnjum spectra, they found
that the numher of recorded lines belonging w Hi
1 was greatly increased by using (instead of d-¢ ares)
electrodeless lamps containing hafnium halides excited
by microwaves. This experience prompled us to
apply this type of excitation to ytterbium halides Lo
obtain a more complete development of the Arst spec-
trar.  Cur hArst yiterbiom lamps, accordingly, were
charged with YbBry prepared by dissclving pure
Yb:0y in a mixiure of HBr and Bry in water solution at
about 300 °C. The spectra emitted by these lamps
were saltisfactory in the ultraviolet, but the visible
tegion was partly abscured hy strong bands of YbBr.
We then decided e avoid the use of metal halides
since ytterbium has relatively low melting and boiling
points. A 100-mg porlion of pure Yb metal was placed
in a 7-mm o.d. guartz tobe with 2 hemispherical
window blown at one end. This tnbe was evacuated,
outgassed, and filled with ¥ torr of argon gas. With
the argon excited in a microwave field of 2450 MHz,
a Bunzen flame was applied o the portion of the tbe
containing the yiterbium metal. A green glow,
characteristic of the arc spectrum of ytlerhium,
appeared and became dazzlingly brilliant as the tem-
perature rose to make the quartz tube a doll red. At
that temperature {ca. 600 °C), ytterbium has a vapor
pressure of abont 0.01 torr. The lifetime of this type
of lamp is limited by the diffzsion and ultimate con-
densation of yHerbinm vapor onto the window, which
then becomes opaque. In our lamps, this generally
tock place after about 20t hr of operatiop. Spectral
regions where argon lines interfere with ytrerbium
were teobserved with lamps containing pure Yhb
metal and helium gas. In that ease, a reservoir with
a capacity of about 50 to 100 ¢m® was pecessary to
maintain the gas pressure because heliom gradually
escapes through hot qoartz.

These ytterbium lamps emit an intense and very
clean spectrum consisting primarily of Yb1 with
numerous lines of Yhir present but none of Yhi
Becanse Yb1 and Ybi contain some prominently
outstanding lines, our first spectrograms on nonbacked
phatographic plates were marred by opaque patches



of halation extending 1 cm an either side of the strong
images; all subsequent exposures were made on
black-backed plates.

To distinguish and ideotify successive specira
of ytterhium, a light source of higher excitation was
required for comparizon. This we found in the ring-
discharge discovered, named, and described by J. J.
Thompsen [1Z] in 1891. Although Thompson sug-
gested that his light source might serve spectrascopy,
it never became popular. However, in 1923, the Bloch
brothers [13] demonstrated that the proper use of a
Thompsan tube permitted them to record simul-
tanecuszly four successive specira of mercury and
distinguish them by ohserving different intensity
gradientz along the diameter or radiug of the tube.
MNeatly 40 years later, in like manner, we succeeded
in recording simultanecusly four successive spectra of
yiterbium, distinguished by radial intensity gradients
in spectral-line images obtained from a single source,
the ring-discharge or Thompson tube.

In our experiments, a 100 mg lump of pure ytterbium
metal was placed in a Vycor tube {18 mm o.d. and
150 mm long} closed at one end with a plane quartz
window. This tube was evacoated, outgassed, and
sealed after being Glled with helium to a pressure of
6 torr. The wube was then surrounded by a solenoid
(25 mm diam by 140 mm long} of 20 turns of platinum
wire which was eonnected into the discharge circun
of a high-voltape spark apparatus with capacitance of
(.00 pF charged to 20,000 ¥ and discharged through
a Gmm gap. Peak current in the solensid was about
500 A.

The platinum solenoid and the enclosed ytterhium
lamp were mounted with their axes on the opiical
axis of the spectrograph, and the tube was focused
on the slit. When excited, the cold tube emitted a
dull reddish glow due to the helium present. A
Bunszen bumer sel beneath the solenoid brought the
platinam coils to a bright red heat and the discharge
in the tube changed to a bright blue-green as ytterbium
was vaporized and excited.

Unlike the ordinary spark in air, the Thompson
tube produces clean yiterbium spectra of sharp lines.
When it is photographed beside the microwave dis-
charge, the spectra of neutral and ionized atoms are
easily distinguished. The first spectrum is sirongest
in the microwave discharge and considerably weaker
in the ring discharge where it zppears with maximum
intensity on the axis of the tube. The second spec-
trum iz generally much stronger and more fully
developed in Lhe ring discharge than in the microwaye
discharge because the latter lacks energy for the
excitation of higher states in jons. The third and
faurth apectra appear only in the ring discharge where
they are observed only near or at the walls of the
tube, fading toward the axis.

It appears thay the energy for excitation of spectra
in the Thompson tube has its minimom value on the
axiz and maximum at the walls. Consequently, when
the tuke iz viewed end-on, hy Focusing the diameter
of the tuhe on the shit of a stigmatic spectrograph, the
lines characteristic of neuwtral atoms are stronger
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at the center and lines belonging to singly jonized
atoms are nearly uniform in intemsity along the di-
ameter, whereas lines due to doubly 3¢ irebly jonized
atoms are absent ar the center bm are observed near
the wall with noticeably different intensity gradients.

The spectra of microwave and ring discharges of
yiterbium were photographed side-by-side together
with short images of superposed standards from iron
ares or from thorium-jodide tubes, To disperse and
focus the spectra, four concave gratings of 6.5 m radius,

in Wadsworth-type mountings, were used, The short
ultraviolet region from 2000 A o 2500 A was photo-
graphed in the first order of two (30,000 lines per inch)

gratinia with a plgte factor of 2.4 Afmmm.  In the range
2500 A o 4500 A, the spectta were recorded in the
seconyl order of either grating with a plate factor of
0.87 Afmm, and the same, setting served to record
the range 5000 A to 9000 A in the first order with a
plate factor of 1.7¥4 Afmm. In the latter case, a col-
ored glass hAlter was placed before the slit to absorh
the second and third orders, and special dye-zensi-
tized plates A{ecorded the first order. The spectral
range 7000 A to 10000 A was photographed with a
third Emﬁni having 15,0 lines per inch and plate
factor of 5 Afmm, gnd the infrared observations were
extended to 12000 A with a fourth grating, ruled 7,500
lines per inch, whose plate factor was 103 Ai}'mm,

The above-mentioned spectrograms yielded wave-
lengths and estimated relative intensities of abouwl
700 yiterbium lines and, with few exceptions, they
all appeared as sharp emission lines. In particuiar,
there was no detectable absorption or self-reversal
in any lines emitted by our sources. After our line
list was compited, Sugar [14] developed a new light
source apecifically for producing self-reversed lines
in both 1he first and second spectra of rare-earth
elements. The first ohservations with this light source
were made in 1962 by Sugar with yurerbium electrodes.
Those spectrograms {covering 2400 A to 7O} i} were
evaluated by Maggers who found that 22 lines of Ybi
and 50 of Yb 11 were absorbed or self-reversed; these
are indicated by A and by R or r respectively, follow-
ing the intensity number in our table of yrterbiom
spectra.

The final contribution 1w our table of ytterbium
lines was made in 1993 by Nissan Spector who was
photographing the spectra of erbiom emitted by a
sliding spark: he kindly substitured ytrerbiom elec-
trodes for erbiovm and photographed the spectral
range 6600 A to 11600 A with Lhis source. A deserip-
tion of this source was given by Sugar [15]. These
spectrograms were presented to Meggers whe found
that below 8000 A they were practically identical wit
those from the Thompson tube, but beyond WHX
they added several hundred lines to our list, many
of which bave been explained as transitions between
previously established Ybi energy levels. Some
yttechium lines appear slightly hazy (h) in the sliding
spark.

A major contribution ta this deseription of ytterbium
spectra is found in the data on Zeeman effecl. As
noted in the introduction, the fist Zeeman patterns



of yttetbium lines were obtained accidentally in 1939
when they appeared as impurities in a thulivm sample
under investigation at MI‘F. Those Zeeman spectro-
grams were made with a d-c arc in the Bilter magnet
[16] with field intensities at 7.30, 8.50, and 9.358
tesla; both factors fevored ipnization so that Zeeman
patterns were recorded only for strong lines of Yb 1l
ot Ybmn and none for Yb1. The total number of
vitethium lines with Zeeman patterns gn MIT spec-
lrograms was about 200, and in favorable cases the
resolution reached 0.05 Lorentz unit, but most of the
lines lay between 2200 A and 4300 A.

To extend and supplement the Zeeman data for
yiterhbium obtained at MIT in 1939, we resumed in-
vestigations in 1959 at the National Boreau of Stand-
ards where a Weiss magnet {with ferro.cobalt pole
pieces) was peed. When that magnet was animated
with 15 kW, &t praduced a field intenaity of 3.70 T in a
pole gap of 5 mm. Special electradeless lamps con-
taining pure ytterhium metal {and argon gas) were
made of yoartz tubing 4 mm o.d. to be inserted and
excited between the pole pieces of the magnet.
Care was taken Lo vaporize the metal only in that
portien of the lamp located in the region of uniform
magnetic field between the pole pieces. The lamp
was viewed end-on and focused onm the slit of the
specirograph containing a concave grating with
30,000 -groves per inch, the same one used in the
firat and secong orders to describe ytierbium spectra
hetween 2000 A and 9000 A. A Wollaston prism was
inserted on the optical axis; it produced a vertical
separation of polarized components of Zeeman pal-
terns (parallel or normal te the lines of force) and,
sinee the spectrograph was atigmatic, it recorded
all eomponents simultanecusly withont mixing any.
Indeed, the Wollaston was placed where it separated
the polarized components sufficiently to insert a
narrow strip of “no feld” exposure to Lhe ytterbium
spectra, useful for recognizing asymmetrical or over-
lapping Zeeman patterns, and for assigning unresolved
patterns to their proper spectrum by noting the re-
duced intensity of the first spectrum relative to the
second in the magnetic feld. The magnetic fheld
intensity was calibrated with standard splittings of
ubiquitous impurity lines, principally of calcium,
magnesiom, scdium, and silicon. In this series of
Zeeman-effect observations, the highest resolution
achieved was about 0.10 Lorentz uonit. The first
results of Zeeman patterns in Yh [ were announced
by Meggers and Corliss [17] in 1960

3. Results

These investigations, extending intermiltently over
a quarter century, resulted in the condensed dala
displayed in table 1, in which successive columns
contain measured wavelengths {in airl, estimated
relative intensibies and other attributes in two or more
SOYrges, auccessive specira assignments, and 1ypes
of Zeeman patterns.

In general, the wavelengths are the average of 1wo
to four or Gve measurements, and are regarded re-

liable to 0.0 A in most cases. In the range 2504 A
to 4300 A, photographed with our highest dispersion,
most strong lines were accompanied by twa or more
Rowland ghosts. In such ceses, the ghosts contrib-
uted to the wavelength determination of the parent
line, but were scratched from the final fist. When
the average deviation from the mean of several values
was less than 0.006 A, the third decimal was retained.

Because of the electromic structures of ytterbinm
atoms and ions (deduced from their spectra}, their
spectra are characterized by an extraordinary range
of line intensities. In tahle 1, thease are roughly
estimated from photographic images of lluminated
slits and assigned numerical valoes from 1 to 100,000
In spite of their crudeness, these estimates of relative
intensities in the same and in different light soorces
provide general criteria for assigning lines 1o their
proper specttum (Yb1 or Ybin and in the same
specirum  they often distinguish lines of different
excitation. Ybinl and Yb1v lines were not excited
in microwave discharges hut could be seen in spectra
of the Thompson tube where they were distinguished
by radial intensity gradients. Literzl symbols fol-
lowing intensity numbers have the following meanings:

A=nearly all absorbed in the pulsed arc.
B. = wide reversal in the pulsed arc,

r= narrow reversal in the pulsed arc.
d=double but not resolved,

¢=enhanced near wall of Thampson tube.
h =hazy a= distinguished from sharp.
H= very hazy.

{=rshaded or displaced to longer waves.
s=shaded or displaced to shorter wavea,

The above-mentioned estimates of apectralline
intensities and supplementary imformation on line
attributes constitute the main criteria for sorting the
chserved lines in four successive spectra: Yh from
neutral ¥b atom, Yb1u from Yb* ions, Yhm from
Yb** ions, and Yb1¥ from Yb** joms. The assign-
ment of observed lines to their proper spectrom is
indicated by Roman nomerals in column 4 of table 1:
there are aboul 1800 lines for Yb1, 5100 for Yhuo,
430 for Yb 1, and 5 for Yhv.

In the last column of table 1, we list the Zeeman-
type numbers for about 1MK) lines observed in strong
magnetic fields. These numbers correspond to the
classification of Back and Lande [18] who shawed
that only 7 1ypes of Zeeman patierns exist, iypes 1,2, 3,
for energy levels of odd multiplicity, types 4, 5. 6 for
even, and type 7 appeardng in either multiplicity as
a single undisplaced parallel (p) component and two
symmetrically displaced normal (r) components, The
Zeeman 1ypes in table 1 prove that Yhi and Ybin
result from energy levels of odd maltiplicity, and Ybn
from even. Further details of the Zeeman patterns,
including quantum oumbers (] and L) and magnetic
gplitting factors {g) derived from them, will be pre-
sented in subsequent papers dealing with atomic
energy levels and quantum interpretations of Ybr
and Yb 11 apectra.

o



TABLE 1.—Emission spectra of ytterbium
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TABLE 1.=Emission spectra of ytterbium --Continued
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9580.31 k] 1 a0 T4 13 1 LG, BA 20 n
95783 21 1 n 929173 2 1 o004 5T 4 n
95T 3 u o9 87 4 100 1] Q.55 2d 1
Q57265 5 1 oI 34 1 n SOB3.5E 3b un
0564 F4 3 u EThGH 3 Eli] n QP E1 7 b
Q550 43 5 un 927184 4 n MR35 1 L1 3
9555,55 5 0 oM313 4h n wTrel 4 i |
Q536,42 3 u 9261.11 4h n ezt 4 u
955271 fh 1 o5d. Th 1 1 o0rile 1 t
0532 64 1 1 925710 B n b s 20 T
9531 83 bl 1] 1 925357 T il n LU L ) 1 1
952791 3h I a2 T 3 n 9062 15 n
9524 36 A & 1 2351.95 1 3 n w5708 Ah [}
[irrd th n 024560 Xh n 955,35 2 n
952019 k] n 922186 2 ] 045,47 I 1
51232 2 1 L2317 i L 943,95 3 1
3511.61 3 n 926,17 Gh " 040,38 ih n
4505.71 2 1 oxrd 21 G L 03008 1 1
Q504,03 1 n axN 37T Th 17 03502 2 20 n
Q40890 3 (] 921826 1 n QX G2 2 n
G406 53 10 u 921740 ] [} QR0 0 h1 n
G4 BS 2 n Q21528 F n o LB 10 1
S482 44 20 n w1147 2 n W1TO2 5h n
476,35 1 n b LR E) Th n 401621 2 1
S T4 20 2h n 2105 HH [H] 01427 2 1]
S468.54 2 3 LI Q1o 40 ih n SR 3 n
468,20 10k n 919141 3 14 00421 [ [] 150 n
Stk 03 4 h n 91 LB 5h 1 BOOrT_ 54 00 1t 1
HA57.07 ah 1] GI8R 3 10 I B985,71 B ] n
R IR 6h (] 916753 4 T BOR2 45 2 1]
042 75 ki 11 218T.H 1 11 B, 79 3 1
a4k 10 ] b ] aygr 32 Lth n BR300, 74 20 n
379 ad " 9ITRS2 3 " BYTE.5A & n
041700 5 1 17TTAT 1 1 BI71.65 ik n
9408.11 4 1§ 2176514 | 1 Lt | 5 n
9405 Th 3 1 217516 2h n 5906 2 ] n
. 73 [[i] 1 917250 2h n B956.72 2 [}
w380 2h [} N170 T ih n BORZ 33 & 1
30061 Eh [} SL68. 70 2h n P02 2 1
s 2 n ST DG 3 & n 4778 i3 n
238231 z 1 B aE.6 15 n B0 S 3 1]
o3 iR 15 n 16285 2 n pi L 1 1
9320 3 n G158.62 | ] n 8T 3 n




TABLE 1.— Emission specira of ytterbium— Continned

m gty Zos ':'mh Iribngbty . Wnuw- Intwnsiny
Apectrum| man mngt Seatsrum| ©® bungth Spmctium
In alr Maggent | Thermgsen e mar Maggers | Thompion b i oar Maggery | Thaanpacn
H komp lamg A lamp lpmp i lomp lomp

830,12 1 n 871415 3 n BSIR.01 20 1
o rp ] ] b B659.54 1 7 B5IT 54 2h n
892256 10CGh 1] BEST.6T 1 un A516.60 H 1
22 50 D0 4} [ B9 24 1 1] B515.78 2 1
g0l2.14 4 63 u $o86.28 ? [ B515.24 3 1
907,51 th n BGEL.93 3 1 AR (12 L 1
902,99 2 1 BHT9.50 2 1 A505.96 2 1
G2 0F 7h u B6T2.54 5 In B503.56 1h I
B9 1 1 867153 1 1 AL 1A 3 1
59781 1 n Ban.a2 2 1 BE00.35 2 b
#8596, 50 4 b | 865769 L] 1 Badad 3T =i 1
045 5 30 n o0 92 L] 1 B493.74 L I
s 66 3 1 B663.39 th nr BE9.50 30e m
8BRS, 16 0 1 Bi61.59 5 i B48T B 1 1
A4 6B 2 1 Hnao 04 15 n BES. 10 =0 1
BR874.53 9 n $655.52 15h i 8331 2 n
e 4 n B654.91 100 1 8103 2 1]
BB67 40 1 n BG4 42 il 1 BIE0.27 Zh 1
) 1 ] B6S0,EA H 1 BTIT0 2h n
8854, 1B 1 n D1 By 1% 1 7%l 3 |
386406 4 1 B 50 3 1 BTG5S 2 n
- 1 1] #638.25 1 In B4R5.TS 15 ]
BBAI, 12 3 ] B621.62 2 1] B463 .12 1 1
F861.70 1 n BHLT5 1 1] 462,25 4 1
BE55.12 L H B 1] #6157 S I 6054 I n
585105 1 n 60749 00 4G n B458.72 1 1]
BB49.52 1 bl B3 58 80 1 445507 4+ n n
o 4 1] b B60L.25 1 1 B T4 5 1
£42.64 i n BROT 22 2h i 8446.35 2 1
8835 24 10 1] 504,75 2 1 46,32 & n
=R 38 2 1 BM5T7 & m B443.99 5 1
BE29.26 30 1 i L 10 u B 52 1 n
BRIT 45 1 1 B30 00 20 I B43B.42 4 w
HEEs.52 2 ] 8591.26 20 1 MaToT 3 n
BEX2 A4S T n B500. 5 ) 1 B4A5. 51 3 n
BB15.52 9 i | AN, A 1 I B430,76 3 1
506 ) L] 1 B587.R9 1 I BA0.54 3 i
HH06 05 2 hi] B5A5, 0 0 1 BAZA RS 15 mn
-1 2h b1 | B85, 00 1 1 | 8428.24 1 1
el L] 00 n B5E4. 20 2 1 BT M 3 1
9] 5 1 B5T9.0R T I 842469 1 I
STER A4S 5 1 B575.25 10 1 B423. B4 1 1
#TBL. T8 2 1 | B5T4.91 4 1 Bala4a 10 1
TS 4 1 B566,83 2 n B414. 53 b 1] 1
878196 1 1 H | i) AsGl 74 b1} I B411.64 1 00 17
ATREGS 10 1 B558.47 zh 1 408, B9 3 n
876242 5 n 5 B556.50 4 u BA03.58 2 n
BT6L26 2 hi] BAS4 G2 2 1] B00.65 Hy i
875088 [ b B548,15 1 u B400.61 1 ]
F745.10 4 ] 4 B546 25 40 1 B400.35 5 t
Azt 1 m B543.65 5 ] B300.01 0 m
8742 84 T 1] B5465.68 o0 1 396, 7% ] n
89245 10 b 7 A532.50 1 mn 392,00 4b m
Fla0.48 5 " B528.08 10 1 B391.62 3 1
Brl.Th i} n 7 B527.65 1 n B303.90 2 1
i rp o S . ] 1 BE25. 66 3 1 L M6 20 n
873503 4+ 1 B325.54 1 n B380.05 3 n
§T503 1 1] 52407 3 1 B339 B n
BT 30 1 A523.73 5h 1 7603 L 1
8725.1% 10 n B2 92 2 1 A ) a 1]
iy W E 4 i 252024 50 1 8376.33 2 1
BTi3.A% 1 n BS3N.12 T 1 BITS 54 40 1
B717.80 1 1 B519. 66 p 1] 1 BITd.A0 15 n
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TABLE 1.—Emission spectra of yiterbium — Continued

e Inbpngity ; Werve- Intanslry Wmh Intmmity
Spwecinum agrnan e Spactrom I.."E.l Iurm Lewnem

indlr | saggers [Thompen frpe A | eggwn | Thempasn hra oo | epaen [Thompson Epe bypa

H lomp lamp H lamp barnp i lamp Imp
.51 ) Ih n B225.5% 1h L B115.45 3 1
A0, 10 2 1 B225.41 5 1t 1] BLI4.25 4 1
B354, 75 5 n H224,13 1 L B111.71 [1]) 1
A5 a7 4 n B221.74 1 1 B111.6l ¥ ]
AR52 03 2 1 B221.35 1ty 1 BLI1 1% 2 i n 3
A%50.15 g n B220.44 2 I B9 T2 10a 1
A4 52 Z2h 1 B213.9% ] 1 BLO4. 43 5 n 4
AZAT. 1S Z2h n B213.64 -] 1 6 BLOS.22 1 n
B3, 11 3h 1 821324 i} n & 10164 1 n
BRLE 40 4 1 213202 k] 1 BLOG. 20 dh n
AR5l B n 821203 3 I 058,65 2 1
AR1.M 2 It 821033 4 1 S097.06 1 n
B356,34 ) 1] BT 08 40 ] 8095, 74 1 1
B335.12 1 1 M 55 5 n B3.03 ] n [}
B334.43 10 n i DA 1) 1 ) B2 5 .| 1
B33§.30 10 1 B10008 L n LTI 100 10 1 1
B331.71 Zh iL R107 .43 & 1 ) T 1
B327.BE 30 n 104 83 2 b -1 10 1
B3zl E 1 B192 .40 0 n i BE5 56 4 1
Balo. 56 e m B100.6T i H 7 B84 T4 L] n 4
B35, 18 haa 5 L 3 §190.31 H 1 Bkl 50 1 1
BA20.43 a 1 B1H953 i n BOT04T 5 n ]
B313.00 1 1] sl 1 n f080 2 n
BILTAS o1} 1 SLH0.T5 L 1 BT G5 1 1]
B314.61 E 1 BIR0.54 M 1 BOTS.92 2 £ ] n f
BaL0.58 2z 1] 7 B180.34 Zh n BOT4 53 7 I 5
B0 58 2z 1h BIT0.01 4 n {7 1 36 10 )
B304, 10 2 1 B1T8. 44 4 n B0 50 1
B308.40) 1 1 A4 3 n w7 21 T 1
BT 6T 2 n TR Za m BiG6. T2 2 0 n L]
3638 2 1 417360 ih n HiG6 43 T 1
B301.74 15 1] ] aTiaz 1 30 n 5 BhG51T Ja nr
829377 2 1 AGER 1h n BO63 12 2 &0 n 4
6% 4 1 B160.2% zh n BO5E 01 ] 1
£204.85 150 1 B166. 72 4h n BO5E6 0 10 1
829101 ] n BIG605 1 n BOSE 02 Me m
B209.05 3 n Bla2. 00 2h n Br55.12 20 1
g2ua.74 15 n & BIAR 42 5 80 n 5 #5343 50 00 n &
§282.14 2 n BIAT. 40 150 n ] H5235 ] 1
BEBD.£4 2 n Bl155.12 3 n 5148 o] 1
8276.29 2h I Al40.08 15 n ] 03 5 k. n ]
ST 50 2 n A148.83 3 " Mz 4 1
267 AT 10 1 B146.54 1 n B0 5 1]
BRE 52 7 n A145.56 il 1 B3%.A% 200 2 1 1
B2 06 F3 1 14536 5 1 B03B.14 Lir n
BEME &d 2 1 214381 2h i B35,53 d n 3
il 4 150 n 4 B14Z.47 po1l 1T 4 B34 45 1 n
B2 66 3 m B140.67 LT m B4, 08 Z m
#4170 1 n B140.53 I 1 B2, 45 1 20 I
20008 3 m B139.1B LT m 8023,11 3 T
X503 1 1 813792 2 n 522,93 1] Hl
55T Th m 813438 9 1 021,62 3 150 n ]
240,18 50 1 #133.00 ] mn 1. 74 8 1
H240.48 1h n B131.92 2 H] 801317 15 n ]
B242.95 1 i B124. 50 15 1 8009 53 4 ] n 4
24203 1 1 8123 85 9 " B0OT &3 15 300 il 4
A241.66 5 n 812277 1 1 B0 T3 1 frand n )
AZ40.67 2 I 8122 49 5 n + B001.30 2h n
B240.01 1 n B121.35 5h n TOM 50 30 n L)
A237.20 F4 1 B121.12 2 n T 35 0 1
A234.61 15 | R1LA.50 5 150 1 4 T34 11 4 n
A230.7R 1 n BT 1De m TaT1.46 100 & nr
R2T 4L 1 n Bll608 10 1 TR 00 1 ] n




TABLE 1. —Ewmission spectra af ytterbium— Continued

Wiren: IntmnEity Wonm- Inme ety Wi Irteninliry
hq-ug*lh_ f Specrum ll:‘ng::l _ Semcirym Zagrrean :.:::1 Spectrom Zsaman
" air Maggen | Thomasan Friet s Megigert | Thampun i Moy Thomipsan rpe
H lamp lamgp i larmp Iemmipe H tamp harng
064,12 z B 1" 4 T ] n THAH 4a m
TO5E.80 3 n TITLO] & T TELG.50 2 n
TO58.48 2 40 n Ll TI67.43 2 n TELO.34 3 1
TO50.35 2 o n L] TI66.02 2 1" THLLG6S 15 n 5
950,01 ] n TI6L4S 2 1 T6L1.2% 3 1
T047 60 1 40 n 4 TT6040 3 I 0T.08 2 1
T4 26 50 1 TIsH.M4 =00 b L] 1 T 700342 2 1
1933 25 2 1 Tizaal 2 = n : 159913 0 1 &
oML a n 4 Tizd 20 i} n 159801 H4 1
TH3aT1 T 13 7749.38 L n 9622 i 1] 1 1
T4 65 4 1 774698 Gh 1 75062 2 m
T2 40 2000 100 1 L 174598 E n 5 THBE. 45 a 1
71841 3 1T} 174497 5 1 TH2.95 40 n 4
191330 1} 1 774194 B n TSBL 0 30 1
T2 46 10 b | 7741.64 2 n 1 THEL32 2 m
T8 1] 1 774115 2 1] TSTRIT 1 1] 11 5
i 2h 1] 1731.59 1 B n 4 T5Th4 fe |
TRCR AR 10 200 o 4 713453 ] 2 1 3 TETE41 2 1
B934 5 1] 1 TTIZ 8 +h i 757281 5 b |
TRIT.R0 2 1 1732235 & b | ] 566,65 15 1 4
TB96.38 100 I 7182 15 1 158176 e nr
TB%5.51 3h | m g L L n L] | Tht].d42 4 1
T855.08 1000 D 1 2 ITIT.58 1] 3 154018 1 ]
THE 10 - LY nr 71374 4e n 504,13 L 40 n 1}
T2 3% - 1 M| .28 Zh nr 555,14 1 1] n 4
TEG1.9A 1 1] 7629 zh I Te4T.08 5 1
T899.78 a m T2 72 Zh nI 1.5 2 m
885,17 2 m TOP0AR | DKk i1 1 1 LN 3 B n 4
TRAG G 4 I 16T 52 - n T539.25 Ba m
TATT.06 (1] 1 T&03.21 Ge m T537.40 1 n
875,15 L] T Tl 75 5h 1 153300 a n
87410 L i) 1I ] Tk 25 dh m 153078 2 n
7863, L3 7 1] 5 Takd 77 L' n 5 152951 a m
TH56.2G 4 n 4 ToTe.1 i) | 1 | 58 4T k] n
T851.06 ih nI TeTe. 20 1 n TH2T Ab L0000 Hr 1 L
TH49.B5 a n Taln.a2 B n 5 T5E3 G2 Te m
1848 40 13 n 4 Tobb.57 | n TH22.T3 200 2 1
T4.11 o0 2 1 a Thbd 41 0= m TS24 4 n
TH0.45 1 43 n 4 Thb4 11 2h m TS0 46 L3 n i)
TA30.17 Ih i Teb2 D8 H 1 TS H n
TH3.65 | ] 1 pL ] 0 1 Tal6 24 2 n
TH33.412 9 n 4 Tooh.40 ah m TELAS50 ie in
THIS. 52 1 50 n 1] TeE% 14 5 1 T&12.86 15 1]
TER4 64 3 n ThaT 6 100 1 T508.07 ] I 3
THEX TR Be 1] 765511 ] n 4 TS50 5 1
TB21 3T 2 1 TES0E! 4 1 75013.32 1h 1
TR0 BG L] 1 TR 4 n L] T5H 33 1h 1
1552 5 n 5 T84 L] n L] TSO000 3h 1
TH11.56 1 8 n 4 T61L.45 5 1 T iy E 1] L
TH0948 Ba m ToHR63 1h n TG, 03 Ty 2 T
TS 54 4 1] ] TH39.47 . 4 m + 486,24 0 1
806.11 3 n TEAT.2T 15 1 495,15 2 i
80457 ] n TEFS.65 5 H] T4, 37 3 1
50345 20 300 n ] THA5, 58 4hb m 49234 1 L] n 4+
80201 9 n TEAL, 62 G hi] 983,19 2 n
H01.17 ] 1] TEAZ. 9% ] 100 ] 4 THE2. 8 1 1
TTO0 44 3 n 763181 4 u THAL 4 L] ] 7
THe 33 1 1 T630.8T I n THATT 4 ]
T T2 Zh m 630,48 2 n ELErR ) i 5 1] .
TG 80 2 1 TG ] " el 7 200 I 7
TS0 3 n 4 T62T 45 1 S5 T 5 TATh M 4 1
THT.96 1 T 11 B TeET.34 | T 1) T 4472 4 m
TTI749 ] 1] 5 62390 20 T 7471332 5 ]

1




TABLE 1.—FEmission spectra of yiterbium — Continued

Won- Ineeiuiny Wame Invhanadty Wi Irmpaity

lenpth s pacteym| Soeman]l  lngth Spactrm | Zewman ) bength Spechur

In air Magose | Thampaan Fype in oir Meggens | Tharmgean Ty in air PR — Trpe

H laetipy barmg A lomp kamg H Ipmp lamp

THLH 2 1 734230 0 400 ] 4 70187 1 n
959,44 o0 ] T341.64 4 ] TIWL33 L] 1
968,09 ] n 133999 e 1 T187.07 200 2 1 1
T467.58 H) EL) 1 1339 80 0 n 7 T1BZ.60 2 b |
464 LD 5 |11 3 4 7334.01 50 1 TITe48 300 (] &
T462,71 S5e I 133131 1 B I & T175.10 1000 10 1 2
450,79 5k 1 a0 2 by I TIT4.60 a2 12
T4546.BE 15 nI TaHR.57 ] L TL73.96 1 1
456,20 4 b | TarT.ar =1) 2 1 1 TLES B 1 1
T451.21 L b | TS0 2 17 760,31 2 1
T 50 L 1§ T323.52 4 T 7167, 72 15e m
Tadf 28 L] 103 1 1 T3LIRIT 1 17 156,48 E| 1
Ta4T.37 1 A ] 7 T4 H 14 T 715452 & n 7]
T444.20 2 1L NEIEAE 15 17 7153.51 k| 1
T 1 Bk n 5 TILADG 3000 1] 1 b4 T152 & [0¥] 1
THE92 5 1 1 TALLOZ 10e m T8 16 2 n
48459 4 i) n 5 TALLTO 400 L T T14T.04 | n
T429.51 3 o} n 4 730219 L L n 5 Tid5. 13 4 n 7
4210 2 n TA0E .63 1 13 n ) 4233 1 120 n 5
T422.15 30 200 i 5 13592 B n T141.28 -] 1
T4H1H 2 n THE 2500 50 1 8 1367 2 [l
TLG60 L L] n 4 T304 o4 Se m 713682 5 1
TG x LEr 1 THE. 15 15 1T 4 T135.61 10 1
T4L906 B n T29.05 #h 1 T134.85 L 1
T4lE40 ] n TS0 1 n 113483 H] 1]
T4L8.15 F n T290.56 3 ] TIZR 4 2 I
T416.64 L 1] 1 7287 96 F4 n ThEe.a1 b4 100 b | 5
T414.13 5 1 TS .02 L n T4, 5 1} 5
T41L63 4 n 5 728470 i n 11709 1 n 4
T411.17 200 2 1 127967 5 1] 7116.76 3 Il
TH10G4 Be m THALT 30 n 4 71048.78 00 2 1
410001 Bl e m 502 Le m T108.37 L] E &
Tl O 10 150 [F] ] TaGE.04 ) n T105.24 1 1]
THIG.0F ] 1 726655 le m T B m u 4
THM. 35 10 | TIRG.3T le m TI99.70 2 11
T4 10 2 n T2R5. 76 L n T T 11 L] 1] 4
THIZ.A5 1 n 72549, 76 1] n ToeL0 1 11
TH09T 5 n 7359, 56 2 ] Tk, o b 1] 1 4
THET Fi 1 125662 b 1] 1 TR 51 80 Il 4
T399.58 13e m 725376 40 1 To81.81 4 1
T308.50 Se ™m 7251.55 3 200 n ] TR TT 1 14
T30 L E ] n 4 7244 .41 2000 4 1 5 TOB5S 40 u &
TI6.M 1 n 7238.9% 1 B} n e 11 3 u k)
73913 4 30 n ] 7238.73 4 B n T 1 ]
735203 1 n 7235.42 1 L] n & T4 ] I
7380, 22 L] 150 ] 5 TEM00 3e m o212 4 u 4
TIRT.69 I 1 722070 Ia m T M 10 1]
7384 50 7 150 n T Tkaaop 2 n 5 TiGT &0 1] 4
TARZ 2z n T2 5 1 TG, 41 2z 1
TaE2.07 3 1 TR TR X 158 n 3 6, 72 + 11 5
EGT 20 400 u 22050 1} n 053,80 ] 200 n 7
FEre g =) 1t 300 n 722121 1 it n 7 LA 1] n 5
573,00 3 15 n 4 220,38 2 50 n 5 THE. 75 H] n
136793 Be m 71757 ] n 5 THS.51 X n
I36TTR 0 n 4 T20%.65 | ] Tod3. 7R n TO0 n 7
1351.92 2 15 n 5 720%.38 2 n 3T 04 e n
736283 1] n T30, 10 B n T 2 1
136190 200 1 1 T8 29 4 200 ] ) 3.2 0 n E
735,90 3 1 730593 4 1 121 3 1
1354.17 4 n L] THEE X L 1 1 3 .3 2 n
735042 15 n 730104 o0 n 7 e 27 2 n
1350.04 S0 T 1 3 14808 10h 1 HET. m 150 n
7345 60 3 1 T154.92 3 1 T a7 ] n
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TABLE 1.— Emission specira of yiterbium—Continued

':':ﬂm Intmnity Zoarn ..I:ml; Inmerrity z Wi Inteninlny
W g e . o rgr J— L L] hength "
" o Magger | Thomgson type il Menggars | Thampeon * pe in odr Maggers | Thompeon

H harop lamg i hamp lemrpe H Larng: barng
TO22 Y 1] ] 685208 2h 1 672857 1 n
TOL2.00 2 f- L) I 4 685764 H n 6727.61 400 2000 n
T0R0.18 ) 4 ] L Te m 672712 il n
TO15. 48 2 il [ 5 685064 4 1 673402 1 1
TOI2T5 3 I ] 684405 1 1] 6724.36 1 k) n
TOOS. M0 1 1] 6R302 2 n 672419 1 n
TOOZ.14 1 I 6B42.87 3 m GTEE.) 1 n
THO1. TR 3 1 684 56 3 m 6TH0BE 2 1
6999 .58 o B0 it ] 6833 .50 4+ 1 671287 6h 1
6958, g 2 I 6831.17 T 1 671800 1 ] 1]
65993.31 5 50 n 4 B30, 2 1] §717.05 30 1
089051 100 T GB2% 80 1 | n 671570 1000 20 1
535,15 208 n HE2E 2z . L1] n ] 671195 | n
5R81.99 20 300 it 4 682845 2 n 671073 3 n
574,36 5 [} 686,18 5 1] wHy a1 E 1
691167 0 150 I ] 6825 02 13 " 6707, 76 5 1
6730 1 11 GRI9.41 2 i} 6707 41 15 "
697689 ih 1 6BL7.16 100 1 GT2AR 2 1
697358 10 1 681618 £ 1 670126 15 1
6054 7 n 681588 1 100 ] ] HE0 35 100 1000 n
968,73 1 3 i | 6 6813.65 5 1 B, 3 5 n
5965;45 1 1 481242 2 14 v, LT 3 n
AT 3 H SB00, 30 5 hi] 4 £EOT 64 1Gh 1
6347 i} i | G067 1 1 G002 42 T - i
06310 5 k-] " & £803.91 ] n 5689, 54 15 1
H5811 1 10 n ] 500247 2 B ] ] 5 [ 10 150 n
695811 300 3 1 679960 | oMOR | S000 1 3 boAT B2 60 ]
650 1 1 ST, 2% 2h u 5647 54 1 I
695 14 4+ 1] 590,60 Ih 1] GGG, A4 1 n
695138 Fi 1 G702, 58 k-] m 668341 0 n
604050 i) n 4 570082 0 n L] 2 13 u
6495 30 n ] G002 1 1 5600,74 4 1
M08 4 1 4780.14 i 150 L7 4 567930 1 L1 b1
693405 100 L] n ) 7B, B L 1] 11 GETE.17 | DO} 1000 1
LeRT 9 ] 582,17 TN 0 I i H0T4.08 10 It
[t 1 30 n 3 671974 2 I 567057 1 b
L 2 n £777.02 600 w0 I 561018 30 n
Lo 5 n & 571087 Ze 1 GOBT.02 | OO0 2000 1
o716, T8 1 n arls b i G646, T8 N TE
G016 10 3 n 6773.47 2 [ B, 55 30 m
01584 4 n T §i7k42 1 50 I 1] 6N, 08 1 u
214.54 2 1 ET7L.26 20 1 566190 2 o1 il
91373 50 1 1 ETER, T G000 L0 1 2 5E658,43 o0 n
911 34 1 n 56567 L 1 1 565724 25 n
6911.11 1 20 n ] 5765.24 oL 1 1 7 5654,70 4 1
HO0E 02 2 n 67516 3h 1 5651.52 4 hi]
L 2 1 6114l 4 u 4 564125 ] u
G006 2 n 6759, 10 15 n 4 s M L] mn
G807 T8 1 n 675729 1 1 il o 2 00 i |
637 31 1 40 n 5 575544 1 150 I ] BOEES5 | 1O 300 1
680241 5 1 575468 3 b 6642,12 loh 1
L ) N 1 5733.01 F4 1 554088 13 I
6890.19 k] m 675145 10 i 66, T T 1
6885 59 10 100 n 5 £751,17 Ie [} 663962 3 1]
GBER, TG 2 n 474947 L0 0 T 2 B630 34 150 1 1
GEBE, 95 ] n 4 &b 64 ] i3 6639.19 5 1]
GBBS T2 5 n G745.23 N G0 I T 663654 H n
GBB 40 1 100 n 5 674050 ] 1 5536 42 bh 1
6ETT.92 2 250 n 7 673824 2 HY bG8 3 1
5aT1.51 3 n GT34.54 1 1l ik r R ) s 1
H0.56 b 1] 1 1 673253 15 n T 55:30.85 Zh [
GBGT.95 H ™m &73217 2z I 560,712 1] 2 1
564 27 2 B (] L] el 5h 1 5626.3% ie n
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TABLE 1.—Emission spectra of ytterbium — Continued

o | e . e S reuman| o [

lmrgt Spatirum B ean 15 wpman k nq_rh Detemian

naw Meggars | Thompion e in alr Muggett | Thompaon ee M ar | woggen |Thempaon SO e
H lamp |lomp i bamg larng R | Iomp

2527 4h i 651223 le m 641791 | 20000 1000 1 2

661,66 A 1] G001 63 1 1 6315.98 H n

6617.72 i n 630881 i 1 12 85 ] n

SEITO6 100 1000 19 L 6507 50 2 1 41158 Te m

016,40 2 L I 650715 1 n 6408, 77 4 1

661580 1 1) 1 630529 i 1 G308 44 4 1

i11 87 4 m G50 96 3 1 L5 T ] b1} 1

51132 5 b H503.01 50 500 1] 4 630264 5 m

8610.79 1= (5] 602,28 H 0n G35 | aOMD 2000 1 1

661041 1 i | G50, 70 z 0 0n 63%7.15 2 i |

660858 1 b1 6498.79 1 N b1 06 68 1 1

G607 07 poi L] L ) 1 1 493 58 5 1t B354, 1 ) n

600582 4 50 n i 73 10 T00 I 4 6393.91 3 n

6604 45 S b | «21.18 5 n 65253.74 Tk} = 1 2

L TE 7 u 90 32 20 I 305,59 B n

GO0 ? i | o 00 [ BODOGE | TN 1 2 5393.23 L 150 n 4

B5%4 65 ih 1 GARAT L1} I 6389 .63 1 n

659225 0 hi] 87 08 10 I 5IET.68 10 2 i

S502.59 2 150 1] 7 486,74 50 n 6386.84 25 n

G592 47 40 1 6485 55 i 200 b m 63R2. %2 20 200 n 7

6212 30 1] HTTee 5 1 638168 1] 1

E500,72 1 15 n H4TT.63 ] n 638047 3 n

5587 .25 1 n 476,36 1 1] 6378.33 1502 m

558541 160 1000 n & E4T5.0H 8 1 5377.01 3 40 n 7

65A2, % 2 250 n 7 5474, T4 3 1500 n ] 6376, T4 1 a1} n

B5TH.10 b ] n B470,17 1 n 6374.81 4 i n 5

6574, 1) 2 260 n L] a8 B8 T 1 637272 15403 20 1 1

6573.31 I 1I o308, 18 L 5 1 6371.34 e nr

B572.90 300 Z 1 BAEG. T ) n BMT.91 4 n

657 L.94 i Ll 1 L] B0, 33 5e n 530588 10= n

65104 9 n 6465, T8 3h n b365.05 30 1

556835 A 1 1 S464.646 3 1 536400 2 n

656760 L] n M 45 1 1 5360.33 4 n

6565, T2 L 1 503,15 5 Hion n 7 635920 2h 1

058338 H n A461.37 ih 1 533849 1) 1

656235 5h n £400 50 2 1 6356867 2 200 n 5

[ L 3 1 Erlil) 5 1 1 535538 20 T n 4

6560.94 1h n 645595 2 150 n 6354 39 i1} n

6559.65 2 1] B30, 90 2 1 634885 2h 1

BE5T. 86 4 n 4604 1 1 6348.05 10 n

655515 1500 15 1 T 6455 33 5 1 6347.32 2y I

6553.35 ) 4 1 3 545541 1000 t 6347 08 4 [T

655261 ? n 65520 4 n 634574 40 400 n

A550 9 1 1 #5330 | 150 n Gi44 a7 2000 100 1 H

G550, 14 40 [} 1 3 645311 0 150 n 634354 T u

6549, 16 Y] [H] AL TS 1 1 &343.01 a 1

54853 2z 200 n -] 452,46 1 1 G265 1 n

G 7. 4 H 1 H452 14 15 H] 341,41 3 n

&7, 77 0 1l H4540.28 L) 1 E340.93 15 n )

G547 43 2 1 G400, 10 L] 1t S8, 10 7 n

H040.35 2 n B440,59 1500 15 i £336.23 100 1 1

541,38 3 40 1] ] Gt 1 4h 1 6335.72 S Fi] 1 1

H540,.36 1 n H446,22 i 1 533420 5 n

£530.33 ic m H442, 10 9 1 333,45 | Fli) n

£53.31 o 1 644, 79 5 400 n L] 631,52 20 = n

#511.71 5 n 643798 1 150 b 6328.19 L] 1

553126 4 n £4.35.61 ih 1 6324.77 40 i I 5

RoE1,00 25 1 1 SS90 15 1 1 532443 i 1] 1 4

52701 25 o 43T 000 30 1 3 L3250 L) 3 i 4

6526 0 3 n BADT B 1] ) 1] 5 531891 il 1 1

RSZ3.19 H 2540 1] H423.67 k) (] 631778 Zn n

552151 5 n GAZ1.53 1500 0 1 2 631361 1 1

51378 5 1 Ha2] 04 L i) ] 1 B312.99 T [} ]




TABLE l.—Emission spectra of ytterbium— Continned

Worv I marvsity Wenre- by Wave- Inbanyliy
Jenuyth Lavtrian langih Zaurman length N
" 1 Seecingm Pl wn ol Spmcingm Tvpe Im ot Spurcirem
Maggar | Thamgson Magert | Thompron - Marggars | Thompean
H g famp A tamp lewrnpr H lamp tamp

31110 2 1 6205 05 2 1 5LI1.91 2 n
RI0G K2 1] 1] 1 620809 k] h hi] £120.30 5 250 n
6308.15 L] i) n 5 6208.10 10 S0 b | L] Bl 18,2 Slnny 1 1
630537 0 I 1 G 49 3 It BLI7. 54 2 [ [1] n
a3 T0 a2 1 LR 4 bi | 116,67 1 L] n
G L) n 620 20 L 16 S113 42 10 1
4303.27 50 0l n 5 6198467 20 1 Bl11L.27 Ny i 1
A0 4 ] n G104 N 3 1 5110.14 i} 200 i |
620071 2 i 615600 ] n Aloa 32 2 I
629705 20 | 1 615485 S0 4 1 2 G106, 16 & 0 1
[P ) 5 400 1] G192 52 &0 1 1 611558 1 10 i
620256 2 n 619114 7h n 610, 7% ie n
202 1T F ] [} G100 TH 15 LLLI] 1 T &101.83 490 1
G506 5 1] 618903 1 L 1] n BN, 35 ie m
6286 25 2000 . ] 1 2 G187 08 i} b1 .89 T 1]
678572 3 1] 61R5.43 4 1 GG, 54 3 250 n
283,00 1e m 618405 1 1 G046, 98 I 3 1]
A1 MG 4 n 618301 2 1 0, 15 15 2 1
L] 2 n 6182.14 1 ] 609598 kA n
&R 39 ac 1] G1A1_TH 00 k) L T G, 49 4 1
G221 le m 617851 | Hy Ie GOED. 14 20 10 n
427708 H 15 n T 617H.63 3 1 G048, 70 A My n
627478 2000 100 n ] 617601 1 ] BOAT .45 20 1
627115 & 20 1L 4 6175.62 150 50 1 G, 48 2 1
270,31 3 100 I 5 6175.58 .1 {] 4 50B3.84 1 30 1]
A0 G5 1 L] 1 H175.36 9 n BORS. 2% 3 204 3
H05.45 1 B} L] i G140 1 &0 n 608237 ] Sy n
&262.89 15 1 6173, 76 T n hoak i1} I
G2 43 1 1 GITL53 5 1 56,55 Ir ne
6261.50 2 1 4171.87 .|} 1 607521 3 200 n
£260,7% k] 1500 b1 ] 7 H171.63 ET] L LH n L] BT 10 1 1
5257.03 . 1] 1 41469.55 100 200 n 607317 T 1
525542 200 2 1 G164.53 2 n "6070.19 N 1]
5231.31 te m 6161.97 a0 1 [N 1 0 1]
625039 1 n A160L TS [ 1 606651 15 1
5299.54 1 I 615605 2 1 5. T2 300 3 1
A248 2 20 I a15L57 B0 000 1] L] 6063,01 4 (]
624793 1500 15 1 2 G163 Tih n B59.93 3 1]
246,97 500 400 14 4 614944 1 n G522 L1 L] i1} 1
£245.92 ] I L1 1% ] 050,40 1 ] n
624,65 3 1 6148, 24 1 1 655,85 40 e mn
524439 | 14 6146.91 10 ip) I ) 55457 K} a0 1
6242 9% 1 o 1 LAL 3 1] 605561 a 1]
623967 3 1 61420 ih [ 505288 g iy "
e lif v 5 M| 142,83 1 e 1] 0n T a2, o6 50 b |
623 55 L] 5 1 614170 1 1] 605263 150 1
636,13 3 150 n 4 LIETR S 3 0n 600, 48 2 1
6235.75 L] 3 1 G140, 72 e i 648,87 2 ]
6234 85 3 250 n ] GL40_56 H n LSRR 4000 50 1
523412 =% 1 H135.42 z u olkA, 18 5 50 b
637 5 ] n 4 G133, 2% T ol i n 4 aaG.91 2 1
6232.02 2 n EL33.54 k] n G5 95 Gh 1
6220, 35 10 n 513295 25 n G5 5T & n
B22A.53 1 1 515133 1 B0 1] 5 604496 ih 1
62363 15 0 n 7 H130.67 1 1 G345 1 n
B9 16 15 1 &128.51 5 n 6042 22 2 100 n
62l6.14 L] n 128,18 1 30 n GOdL.TO 100 1 1
5215,.56 ] 200 n ] B12T.92 L] n GO0 TY 15 300 n
821422 100 & m 6125 k3 1 n 603882 9 n
6213.74 3 n 616,39 3 [L1]1] n G0A5. T2 £ 4 1
H212 28 4 n LR 3 n 15 3 1
2110 1 il 6123.68 1 30 u 6334, 26 1 1
621059 G 1 1 LY b A 4} 250 u a 601 B Ik 40 1

o




TABLE 1.—Emission spectra of ytterbium —Continued

Wierre- Inhgnylty Wave- I rty W Inignliy
Zypman fangith - Zamman length - Zagman
B um I S CtTum . Tty
In qlr Meggers | Thompaon T s in oir Meggens [ Tharmeson typm In air Mvwpgens |Thompaon typa
; temp bamgr ;. lgamp hamp ;' Loumg haenp
H020.76 1 n 5965.48 1 [ SUZB.63 2 1
BO29.06 Th 1 564,12 | Tl S84 2 n
027,50 1h 1 563,60 2 ) 592765 1] 1
HI24.08 40 o n 7 5862,51 ¢e ne S5, 958 it 1
2582 zhl 1 506183 1 o0 1 4 oM. 584 5 1
.92 10 00 n L] 5000, 20 1 1 025 46 L] 5 1 2
w24 e m S50, O 10 r 005 00 0 1
GENL55 0 00 n 5950.33 106 L T b Eh 15 1
G0tE.16 Sh 1 SUR0.08 K 1 2004165 2 1
G171 2 n 595K, 70 A T 1 1 oA ) 1
60662 5 50 n 595660 T n 501> 153 15 ]
o495 1500 " 1 | 595534 1500 ] 1 2 5000 08 2 ]
6014.15 L 1 Ll N L ih T LA 2 L
L2 51 A n 595093 5 50 n & SO0 38 5 300 I L]
601216 L 15 11 595066 1500 10 1 a 5019710 ] 1
60155 ¥ T SRS 0 n 5013 585 2 1
01118 1 1 Sae 2 104 m 501910 T I
600956 1 I 1 SRR -3 n 5017 826 3 t
500880 H) 50 b 471 2 1 5917138 i I
00E, 44 00 1 1 547,59 I 1 5016295 2 n
0T 41 m L] 1L 4 M6 15 SO0 n H] 916,00 hi 1
&0 52 2000 b I E 046,79 4h! 1 SL5062 3 1
. 515 10 1 SR, 23 1 1 5914912 2 b} n
03 2 400 10 1 1 594500 40 G n 4 914,415 b 1
03.23 2hl 1 b PR L) & 1 991235 Shil 1
2,51 3 L) n 55,33 E] 1 592,15 2 1
1 0 1 30 n L] 594527 E] 1 591155 5 1
ek 71 ;| n S5, 10 4 1 591135 2 1
00 28 b} 1 Siidd, 93 2 [ 910,10 1 1
5903 05 1 M n G4, TA 4 ' 900,33 z 10 n
599871 25 n 50dd 53 1 10 1 S90d, L3 z 1
599604 1 n 5aid 41 3 L 00, 36 LLH 1500 n ]
599395 1 n 544 04 2z I 90,45 z 1
599374 15 1] 5043.52 ) | fi H n
5991 51 2000 SO0 n b Gdg,55 5 00 n 905,85 z 1
SLoh,0l i} n 5043 115 20 250 1 005,22 3 1
5089,313 5000 100 1 3 5042 By 3 1 0. 38 3 0 1]
0BT 31 15 500 L] 5042 73 3 1 2. B0 3 ]|
SCHET5H 0 1 5047 12 i I 590271 2 1
e 7H 1 L] 1 5941 12 2 1 S90S m 1t
5005 Of e nr S04l 20 2 n . SE00.30 2 1
598535 b1} 30 [F} 5 5041 (W 1 1 L 15 BOD 1] 4
5984 TR 3hl | SOk G Mt 1 507 23 50 2500 11 7
5983 12 2 1 594063 1 n St 63 6d il
5980 83 2 1 50349 .35 2 B n 5805 16 2 t
597835 2 1 S03R.15 1 10 n Lo B 5 1
ShTR il 10 n SoRs Gf o n S0 20 2 11
5976.93 2 n 503449 o1 it 1 1 585802 4 ]
597621 b1 1 5935 BA 2 1 8605 5 I
SHT5.70 2 1 5945 56 2 1 L= <R L 1
0I5 29 2 1 5ras5.fn H 1000 1] 5 SERT RO L0 701 m
507453 2 1 593427 3 1 SETT 68 [ 1] 1
0TI 8y 2 N 1t 5034 01l 1 n SET4 6T 2 200 I T
597205 e 1 5933 775 2 1 ST 12 [ 1i] n
597213 150 1 T 5032 oA 2 1 Sgreon 3 m
597220 1 17 5032 562 L 1 AL 1 n
597202 2 1 5931 8535 3 1 5B68.04 7 n
5970 26 ] [} 5031 73 ih 1 ARG 2 2 1 n 4
5960 95 3 1 5031.33 3e i Sited 549 & n
5960 84 2 1 5930 122 & 1 L T 1 1]
i 2 ) 2hl 1 oo Ak ] 1 56563 1 70 n 6
06 BE 2 1 R0 TT il it 5865386 3 n
5964.43 p.i 1 5920761 5 1 SfGa 2T 1 n

7




TABLE 1. —Emission spectra of ytterbium — Continued

W Intikity W IntarLiky Wirvs- Iy

I_tngfh Spactim Taamian bungh R Tgamon ogth Fr—— Tawiman
A ]| meggens | mampaan Frise in ok Megygest | Thomasan vee n o Magpert iThompaon ree

H tarmp harmg H |y ko H o lemrp

SE42. 00 1 15 1] STEe.00 400 3 1 5712 844 15 [F1

2861.52 ] L STR445 5h 1 5TIL3E 1 1

86,11 1y 1 S5TE4.026 10 1 STI0. 744 % n

SH5 B k] I 5792 3a in ST10HE 1 15 n

5853510 e L] 1 3 5TT7.85 3 1M (] 5 5T0 115 4 n

S5, 30 5 0 In 5T 1 10 I 5706, 713 0 100 n

585384 3 u 5TT5.61 1 30 u 570498 2 0 n 3
585292 ] 17 5TT4.34 S 3 L 570414 3 n

584718 L L ] [} & STTAA2 LT 10 1 ST0L 922 250 ] 1 3
54550 Gh [ 5172.T6 kA it 995 000 [ 1 1
S84 97 e [[H 5TT220 Ahl 1 5659,02 15 n

5842 44 B 1 r 5TTL.66 SO0 ol L] iL 4 Fea.21 3 1

5B41.06 20 T 5T60.44 L] 1L 5697.65 2 i |

5830 56 ] n 5767 55 3 30 I oM, 93 3 ]

5839 25 2h T 5T6T.20 Fail a0 1L 1} 56046, 717 1] n

538 01 &h i 5T65.21 5h 1 695,02 2 LI

5838 62 2 ! n 5 5T 65 1 40 1] R RS 15 In

SRIB 2T i 1 i 5T6d).18 i L] it 56584.13 1 Fr]

583714 600 4000 n ] 575984 4h 1 SE0E,69 10 200 n 7
583618 1 ] n 5758.25 3 [ 5600017 200G 30 1 T
5835.53 L 0 n 5T57.84 2 15 1] 680,57 a o n

LA34 58 200 i 1 575580 3000 40 1 ) O3 08 i) kA 1

5A33.9% 5h 200 h n 5T54.80 2 T i1 568714 1d 0 n

583362 -1 1 5T535T 1 5 il 5686,93 B L] n 1]
5R32 12 Te m 57153 20 2 1 SR, 32 1 ] n

5431 A2 300 3 i 3 575062 : 1t 683,13 2 1

SAT]_5A 3 n 5Ta00]1 L i) L) it 3 S6R3.56 1] D n

5A11 (W 13 n 576 T 3 11 568300 L] 5 1 T
583082 3 1 5Td6.36 1 15 I AN I 15 n

SR £3 1] z 1 ST45.80 Pl (i) E ) [ 1 5679.180 2 A n

5800 11 5h 1 574109 15 1 TS 180 2 1] n

SA.99 1 n 574175 2 In 674,31 17 150 n T
804,23 2 ot 1T 1 574083 15e ne 6T2.a7 4 n

5E23.85 2 W 573082 5 ] SETRLG 8 "

R0, L7 2 I 573852 z 1 567145 2 m

819,99 ] 1I 7308 N m S6TD.02 SO0 2 [

SE19.4L 50 1500 14 & 5735772 1 L] n T S5, 34 1 1I

1476 2 n 573550 5 1 Efd. 21 A 4 T

5813.58 . L ] i 5 57325 k] o S0, 152 4 1]

SA12.64 2h 1 5733.00 Zhl [ 55 B I nr

811,90 1 L] [} STER G 4hl i 54,27 z 150 13 T
56811.13 i B I 573104 6hl ! 5653 24 3 200 b T
5810.67 S0 7 [ I 573162 3 n 5651.985] 00D $000 I 4
580866 a 120 u 5151 6hl 1 5642, 446 40 1

580786 30 I STHL4 Thl 1 682 B0 (L) i ]
5807 51 1 7 I 5730001 Hy 1500 1 5 A 1 ] i

5806 58 T 1 ST20.26 5h1l i 563445 1 i

5604, 06 B0 1 1 STZEM53 150 5 [ 63351 i= m

560344 500 B3 ] 2 5728.98 5hl 1 563149 2 L1 n

580256 M) 1 1 EXFEE T W ' LR 1o T

5801150 B b ST2T.2L 5 I SEI7.6% 4 . 1] [}] T
S801.12 1 15 o 5726.68 1h 1 625,02 bi 1} 1

56004 1 10 b 5726.4% 2 n 5624454 10 n

57040,57 1 L] 1] S57T24.58 a0 2 1 H 620,88 i T [}]

o e Zh 1 ST24.21 a4 m 5530.1% 50 o I 4+
5706.09 -] 1 572370 L] T [ 518,55 1 i

592,28 1 10 n 572742 ] m S14 .66 zh 3

STH9. 94 15400 15 1 571999 | DNWH 1000 4 3 541468 1 ]

570963 10 1 STIR.BS 1 m 5614116 3 1

589,17 z 5 n EX) ) 1 00 11 T 5413.39 5h 3

5784.79 1 15 b 571670 2 n 5611.50 1 1

518185 S ) 1 713,78 il 50 o 4 561060 4 1

578,59 ) 150 bi | 3 5TIA.IT0 L 15 b | 510,281 3 1

N




TABLE 1.— Emission spectra of ytterbium —Continned

\:m Intanniry Teem ':'l'ﬂﬂ; b ity ; W Intanslby

T Specirem - _-ng_l wcirurn| ~*IR length 5 !

O | mapgare | Theme e WOl eggen | Thomgson e tee ) Inalr | eggen |Thompeon i
i larng karng ; lamp lespiip ; lamp harmg

5600 59 I n G520.92 4 150 n ) 5458 084 H 0 n

5609 44 1 1 552008 5 250 n 5 5457 427 4 150 u

5608914 1 L] n 5528.403 3 1 S455. (M6 5 250 ] 4

S0 Gl 2z I B52T.81 L] 1 Sh4 007 | 2500 p= 1 1

So0aM1 3 1 5526.37 3 1 5453.47 A 1 1

5605701 1 n 5524 544 | 3000 o 1 1 S0 Bl 1 i

507345 | 10 | 10 n 552176 10 i ses097 | s | Phoo i 5

5607124 4 n 5521.61 3 n HHRE 505 4 I

606,64 1 1] 5522 1 o 1] ] Sbd5.492 1 40 "

60547 3 1 5519.%3 2 n 3441.615 2 5 "

560 145 a n 5518462 T 1 i »41.259 200 | 1

F602.55 H b ] n 55146.004 1 n 54440,548 10 0y n

5602264 3 L n 55 15,08 3 n HiEM 2 1

HE00.45 1] 1 5514, T 1 1 430,27 & 1

5554.14 i 1 Sell.47 . ] 1 432,849 400 3 1

5597189 ROD m 1 T SlL 19 20 1 543271 ] 15 n 4

559584 3 1 5311764 1 A n T 431,167 2 ] n

5591.19 L 1 5311400 Fs i n T 409,828 B n

559010 1] 1 5509, 1% H 1] 5428,162 FE m

5S5AH 452 SN 400 n 4 So09. M6 3 n S436.857 k1] L) n 7

S5AT 249 2000 2 1 So08, 26k ) n 5 SAT5, 445 100 1 1

5506362 | 2D 10 1 3 557,70 | n 4 627 30 L) n 5

5585 436 L) 5 1 306,11 1500 5 T I T1S 1 n

5545 1448 i) n 3505.4% | 20000 b ] 1 2 421,361 1 1

5583 67 L n 550,17 L] 1 5430608 Fi n

5582 136 i n S5 020 300 3 I 417,421 L] [}

5581778 ] 1] 3502802 1 1 I 5414258 & b 1] n 7

558105 2 40 I 5501.37 2 i |} I 5413.195 15 T

S50 T 0 TO0 n + SAGY65 4 17 5411038 1 40 i

LRETH 403 4 [} 540875 M0 500 T T S54140.635 15 1§

SETR 232 ] DD 20 | T 5498300 i m S5 473 2 60 14 4

R4, 250 5 | S0 58 1 n 5408 348 1) 2 1

AAY5. 705 i1} 1y 1n 5404 364 1 i} 1y SR e 4 n

5ATa.64 1 I 5403 (88 700 5 [ 2 5405541 63 1 1

55672.528 30 300 ] 5401 205 3 1 Seplel 0 300 5 ]

556411 | 10000 {11 ] 2 54000847 3 n S0 070 | 00 100 1 1

500,04 3 1] SH0LG2E B0 1 5402 T 3 b

564,452 3 n S5 BE 8 i 541200 150 2 I

5562004 | 2000 200 1 3 5447512 1 ] t 5399,71 50 500 n 7

555958 1 n 500,525 T 150 u G 5390.043 Za m

5558.94 B0 B 1 SR 212 3 u 53978 1 L

So0.406 | BNO0A | 10000 1 2 SGA1.925 | 20000 400 1 H 5305.73 0 300 hi] i

555402 S0 L) | 54T i 1 M i 5304 084 3 T

555450 4 n 5474910 2d n 5393757 | 2500 ot} 1 1

55524 le m SdvE 50 100 L5300 t 4 5303 37 3 L3 n L]

350169 2 n 5477, 06 ] i 5500845 | 2500 L1} 1 3

555037 7 n 54746, M) 2 i RE00LGED [ OG0 150 1 I

554579 N n 5475, 76 1] 1] 5300, 18 B n

5540 32 | n 475,132 4 n 538981 200 L] n 5

5548 918 ) n 54T, 565 300 5 1 TR o) B 1

5548 T0 1 1 474037 150 15 1 1 236,72 | 50 n

5547.16 =0 00 n T 547117 3 G n 5 3607 16 n

5545 814 500 1) 1 5448353 400 5 1 .29 (1) d 1

5h4d. 17 Lh n 5468387 130 H 1 5. 48 5 50 n 5

554306 B 1 S8 G 3 n 530395 3 ) 1

5540.03 [} 1] 5448 .09 1 1 5302.55 z T

S500.05F | MMM 100 1 1 5467 405 1 g I 536094 1 1

SS3NG 0 1 546 T14 1 b= 1) 538054 500 T 1 2

RIS 47 T i S 4 fi bl 1] 1 T 538024 ™ 2 1 T

A553.21 i n 5463850 | 3 I 537315 ] 1

553,14 1] it 5463 24 4 I 537607 k) 254 Tl k)

a2 3 11 a3 12 10 il 537153 L n

5540,73 1 1 u 546014 da nt 537047 9 n




TaBLE 1. —Emission spectra of viterbium—Continued

":n;; Inkembity Emf:!h Ity Waww- Intusnlry

g 5p ] f— gk Ieaman

n e Maygars | Thompron In alr Mupgen | Thompuon s i in our Magyers | Thempaon g i
H by lamp A tarmp lemprp H tamg tarmp

53 A 1) L ] n 5200.578 150 3 1 5218. T2 1 1

S367.79 141 100 n S20.08 z bt} n 5217034 3 by n ¥

5367.35 q R n S04 2 1] 521544 4 100 n

5345 41 1 M n 5280, 17H 1 5 n 521495 =00 5 1 a

4. 78 15 n S8 51 1] 15 1 7 5212132 15 n

5364, 12 15 T SZAT4G | J00O 0 1 1 5211604 | 5000 400 I 3

5343 56 1IN b 1] 1 287,285 3 (Lo H] n L LR ) 1 n

43 1 m n hba. 12 2 100 il 52065 574 4 3 n

536085 1 n 525,825 3 n SHd5T 1 n

S 10 1 30 n 528300 | 0n 520287 1 n

535991 L] 200 n 521,210 b n 520032 1 n

535864 400 2000 n S0, 522 1 it an 520021 2 n

535771 k] n 527953 1000 000 n 4 520074 4 n

SA5T.06 F. X0 1] 527704 | 30DOD 3000 1 2 520054 50 500 n 4

5356.54 1 2 n 5275592 | 1000 (4] I 3 5010 4 1

235641 10 n 5211473 400 1] 1 3199.14 1 n

535295 1000 H000 n St ek 15 1 519681 40 1

535129 000 L] 1 526563 B n S10608%5 | 5000 200 1 3

350,474 ? 40 n S5 558 40 | 5195.20 L] 1 1

204626 ] n S04 234 1 1 S104.T52 | 2000 B0 1

S0 10 1 a n 5M6A.5TO a 2y n .3 5193850 | 200 20 1 1

534 208 S0G 3 I S&6E.002 1 k! I] [}] 51809.R9 7 n

534722 1000 3000 n 5261.52 1 n 5189.50 ] n

SHLA3 0 00 n 505265 1 [}] 51914 200 2 1

i LY 400 1500 1] 3258, 145 BoG 19 i 5188 Ay ¥ n

5342 90 7 n 5257.400 8O0 a0y n ] 18735 3 n

534110 2 I 5267 20 90 1 518515 | n

5330 &0 | n 5256.85 1] n 15460 1 n

.32 15 1T 5255480 4 150 1 5184.15 180 T n 1

533B.75 1 100 n 525541 2 1 12755 | 00D ] 1 7

R33B 31 60 1 5954.79 e nI 180,631 Se m

a33T.10 ¥ 1 Sad B0 3 11 S180.355 15 150 n [

5335.82 10 I v | 0 I TR TR 0 1

533540 50 1 5353 4R 1 r S1T8. M o] a1l 1

533315 200 000 i S250.80:4 106 2 I3 517545 50 ] H

5334.02 100 200 n 5250.51 L ] u st 2 b LI n

5331554 1] I 524060 5 150 I 5173.064 " 100 "

5330.92 | 1 248,59 L] Il S1TRA0 L n

30070 1 1 5248.17 1 b | SITZI14 it 1 1

5330, 348 ) i BT 15 1 5168.29 o] 1

5328.526 3 50 b 5244.857 £ L] 4 1 5147 560 3 n

5AXT 543 4 ] 5245.39 4 i n SI63 162 1 1

5324778 7 u 5244 61 100 300 n 5 160,99 1 1

S8Z4 486 o u 524411 | LODOD 250 1 2 5160.74 e m

323,10 -] 2 1 5243 .50 1 n S160.4T T 1

5522 541 B n 5243 41 4 n 5139.655 3 il

214 10 250 n S35 F n 5157962 3 (L]} 1]

3320 962 5 1 5240.51 300 TR n 3 A58, 100 2z 1

5330 TT4 15 n 5233 25 2 1] 1524 7 200 1]

520,324 ] 1 523600 3 150 n 515125 4 n

5318, 7% 1 n 5234.28 ? n Slaod 1 n

5315462 B n 5233 53T & L] n 175 1 1

539,31 30 00 n SE30 e &0 1 514702 50 00 n £

50T T4 ] n 5229963 1 6 1] 514637 e m

2306,508 40 n 5228072 { 100D k) 1 7 514224 3 100 n

5300,98:3 100 Dipy n 5227271 ] a0 B 1 1 514164 k| n

5200852 | 2000 10 1 53210 I 0 1] 5140.38 120 4 1

SM7,153 150 4 1 Siho 1 1] 150 n 514011 o] 1

S2T.00 o 1 1 5224.53 1 1 513953 SO0 10 1 1

395,755 5 n 522268 2 n 51a%.55 0 |

5208, 7548 3 n 5221606 50 I | 5138401 1 n

5291.9% 10 1] SIX82 5 n 513743 H 4 I

1201.077 5 n 20,41 . 1] R137.300 L] 1

-
0




TABLE 1. ~Emission spectra of ytterbium— Continued

‘Wons- letardiy ':'mh {mbgenaity \:ﬁu; Irtanniny .
Length 5 Zaamon | lengl SRR Sppctripm| ©4*=aN
indr | maggen | Thompson PRI type " | wagper |Thompaon i S _| Magyen | hompaon fee
H lamp lamyp [ lamp lnmp H tarmp lamp
A A A
13728 1 i | SO6T.00 1540 4 1 4092, 786 2 1
5136.76 2 1 SN el 10 b | 4992654 & n
516,490 1 ] ST 200 Sy I 4542 5 7 n
313598 200 1506 11 T 6. T4 1 1 4951102 2z 1
513342 L i B65.AGE 4 n 080 024 [ 1
LY E A | ) | ] S0 505 a 1 4540, 704 4 il
515240 1 a3 1] S6Z. 938 k] EL) 1 4580, 57 100 1 1
51301 1 A [¥] n 5062634 15 1T 550 33 15 n
slam 2 n 06187 e m R 022 1 I
SL30.56 1 1t 5061.24 1 n AOgT 202 L 15 n
3130523 100 2 1 000,722 2 1 46,42 & 3 n
51130 ga m 5871 i n A5 2 1
S130.095 T 1 058613 L1 5 1 AOBZ A2 2 1
SlXcea 200 2 1 557,275 2 i} 498154 1 1
5129.56 [} u 5653933 L3 1 49TR.62 1 9 1
51355 3 16 1 SO5S 485 2 1 97665 4 b |
S1ZT 54 2 I 505494 15¢e m 7586 4 mn
526,80 2000 1 T 3 52,90 ie m 74,16 200y 100 I 2
512158 a0 300 [F ] SOG1.00G 2 1] 973,90 15 n
FRLE- ) 1) 1 I S050.TT 15 T 4597242 1] 2 L
511772 1 5 " S0 B3 5 250 1 $512.H6 1 . [} n
5116.200 10 n 047 .08 15d I #1100 B n
5114004 1] 1 I 53 TS 150 4 I 4970.41 30 i 1
5113 H L1 1o T & 4328 | ¥ #0203 3 4 n
511180 2 1 SMZ.982 k] 20 I LT F n
5111.47 1 L] n S041.756 4 1z 9506, 902 10000R To i 3
5l0.58 I 1] SO0 36 2 [i4 356543 3 15 "
S106.95 1 L S0, 240 i5 n A6k £1 de m
510612 ] 1] 2034, 262 5 1 1 496318 2 n
S10E. 75 SO0 30hl 1 T 053,285 1 20 n 496228 1 1
SLG.025 13 150 11 5032 200 2 1 4061124 3 n
S10a.85 2000 30 r 1 5082, 586 1 2% n H60ATE de m
S10 A2 a0 400 n 514 2 1 060 28 I 1
363,724 5 1 1 000,332 3 n 4958895 2 b
5105644 5 1 502900 ] 1 455783 B 1
S101.810 3 n SOET.ET o - 1] 1 057 262 3 w
510157 3 1] 1 5256 1 B 1] 4056, 512 =00 g 1 3
S100.08 100 1 1 B3 025 1 ¢ 1z 4055 08 1 n
S0 LL 3 bi] Sz a2 iz nt 95464 3 30 n i
S9T.TE 2 u SOTL.A60 400 4 i 4958.72 1 1
5005 95 3 I 5021.13 L] S0 I 4953622 a 1]
S005.92 2 I 5015691 1500 15 r 4952 T40 2 n
5000, 77 B0 r 501780 3 n 495188 2 1
SO0 £20 15 1 1498 2 1 4999.04 2 n
S0ge92 i 30 n 34472 o] 250 n A48 524 1 n
SOBB.IT5 1% [ 501576 1 n 04619 1 n
087 49 3 L 501327 2 m 045 044 3 n
067481 10 150 i '] 50140, 104 1 n 0440545 5 150 n
SDB5AS 15 r 2009 525 S0ty 2000 n 4060 b)) 600 n &
SOBS. T 2 a0 n 009025 2 n 442142 0 200 1]
0ls X2 1 n 500,875 1 15 n 4942 254 250 3 1
LR R LT a0 1 1 007,76 1 n 4040 55 2 hi]
508352 2 n 500525 1 n AR 4 hi]
50A2 934 T n =M. TR 15 1 4937222 100 2000 b | T
S0AZ.500 250 9 1 04,63 1 u 423550 | 00000 | 2000 1 1
SD80. 981 500 9 1 4 H003. 306 2 L 4531.B1 5 1
5076057 L] n SN2 5R 5 o n 3331953 1y ET1] 1 2
06 T4 | =000 150 1 i S 452 2 u #3116 % 1
75813 & n 400887 3 it 4530.7H 1 1z
74,600 80 n 400 2ty 3 15 i #2031 | N I T
S0743 | 20000 0 1 L 0460504 L n 4928184 4 n
573,25 1 1] 4954 T4 L n 4027 154 L n
S009.133 1 4000 150 ] 7 405352 1 n 49241497 b "




TABLE 1.—Emission spectra of viterbium — Continued

':"uu'; Ity ; Wiovwg ity ':m-h Imbe ity Zeom

lang purp] Zaman (| gt Specteum g pacinum o

in oir Aeggws | Thompson et e In twir Maggen |Thompesn L) [LX-T P— | 71
,3, I lomp H lamp lamp ; lomp lamp

4523, 747 1 n 4345 4512 E i 4778582 ) T 1 3

419,595 10 2 1 4841918 50 2 1 4TT44 1 3

1845 i [i] 1z 484147 F n 477835 L n

4514.118 150 H I T d84]1 153 50 15t n 3 ATTT 06 4 n

1T 20 a3 1 4 4839, 462 2 1 477158 1 n

L EE - 1 I 4830 279 1 [H] n 4774145 4 B n

4912365 | 3000 100 T 3 4315014 1 T n 4TTaa3e B n

909,81 3 I 38 65T T 1 4TR3 3 n

L =) 1 L R 1] 10 )} n 4TIZAS 2 n

400627 9 n 483746 L] 100 1 2 TR L] n

NS 48 2 n 483705 500 LG I 4772w 2 n

4004.93 1 1 k5,096 SOl o0 n L] 4100.534 150 2 1

42 20 1 25 n E LR 1 10 i | 4768,.52 ] i |

903,71 L] 50 n T 34.72 L 100 1 4 4768036 3 11

490016 4 n 23 2 L] m 4765.51 1 1

SR0G, S 2 n 483355 1 b 4765080 3 1

4B99. T8 500 L] 1 3 AALT 2 1 bi | 4762.587 3400 5 L 2

489842 15 n 4A57 o6 200 5 1 414155 2 I

ABYT .00 2 4 n LLEIRY T L] 20 I 4761139 2 4 [F]

4851.08 5 1 AA31.545 z M 1I L5830 BO 3 1 ?

405 6 150 5 1 4831,30 L 0 [ 3 4157550 L) | 1

S804, 063 5 A0 n 5 4830. 704 S 10 1 2 473714 L n

4B94.596 | 3000 L1 1] 1 1 S, 3 1 AT56. 36 L n

L ) 50 1 432761 2 n 415515 3 1

AE0A 45 500 5 1 7 4826.78 2 u 474,31 5 1

ABYL.952 ] 4 1 Fi 425 855 1 1 475251 100 40 1 i}

4891654 3 n A4 2R 1 1 4151. 780 L] 1 r 1

4851056 1 ] ] 4823 515 2z i 4751.22 3 1

4B90.07 1 i | Ay 1 1I ATH9. 548 2 k] 1]

4543, 90 3 ] 48220 3 I 740,55 L n

4888, 18 ] 1 1 4821 54 Ze nr AT49.06 1 5 n

4BRT.662 4 i | 450,73 1 1] 4T48.T1 2 1]

4BH5 A4S 0 3 1 4820.242 0 10 I 4 474808 2d n

4884205 4 b | A819.50 i} 1 I 4AT46.64 10 150 n B

4BR215 2 1 15371 100 oL I 4 4745403 1 H n

480 574 B bi | 4816.43 S Ll 1 L AT45.27 H 1

AB00, 190 0 1] 4515612 -] n 4143 57 E n

475,852 2 [i4 4815.24 1 n 4745456 250 7 1 3

4873, 160 FH " 431392 2 7 n 4741574 & 1

ATLETD 2 40 1 T 4812918 o] L) 1 3 4735 T 1 10 1]

471,150 i} o0 I T 4B11.89 1 1 4739330 1 1

4870288 0 T 4810051 0 4 1 4728.656 5 ) n

4858 511 B 1 A0 451 2 i n 473689 1 1

48357 3 n 4804, 502 2 50 n 473469 ] n

485,56 1 n 4804571 3 1 136,525 15 I

4863 29T 460 1 43652 it n 4731.935 1 -] o

4862 B2 de [T 4851473 2 n 4732505 18 I}

4BGT.524 4 T A 535 2z 1 475L.14 s T

850,84 F 11 4705, 96 1 n 473202 ki 200 i | L]

450 45 2 u 479872 3 n 473170 ] u

51548 S 1 1 4795477 L} 1 1 472004 2 1

485550 1 1 4794.96 1 1 472%.25 ] n

JA55,922 15 1 470385 1 1 4728.109 a I

454 02 1 1 478,57 1 1 4727001 7 ]

853826 S00 T 1 1 L rL ) | n 472654 1 n

4853547 7 b 4792336 4 n 47508 100D 3000 n 4

4851, 150 k11 1] i | T AT9061 1 15 n 472514 2 n

4850848 1 [11] 1] dTEA 2 5 1] 4T85 1 1

4540, 245 2 ] $TRO.6 2000 000 n ] 47T AN 4 1]

$539,004 100 1 1 4784.54 0 ] 1 4722 58 2 1

848, 455 L] 00 1 4TE1 867 | LODDD bl i 1 4722.148 10 1

4344 673 1 1% It 478117 24 n 4720955 Ze 1T}

4844.612 4 20 " 478032 00 15 1 1 41M.Te o] 50 1 b

81
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TABLE 1.-—=Emission spectra of ytterbium — Coantinued

L Iribpngliy Wiy n Wruy- {rhnaity
langih Imaman hangth tntenviny P Zaerion langth um_mmm
wn gl Spacirurn] e in it [ in air P wpa
Maggers | Thompeon Maggen | Thompsan Magge |Thompion
i lpmp lomp i lamp lamp - Ipmp lomp
4720390 2 n Ml 725 200 10 1 T 44 5) H n
4718.56 $0Ga 0 1 | . 145 2 1 " 4518 487 15 1
4714.34 poL ] b4 1 M, 55 i 1 51T M 5 1
17375 30 1 4663.873 5 I 1T L 3
1115672 3 11 46344 1 T 4615547 30 15 r 1
4715.16 ] 1 S0 ETE 5 1 4625 740 H ]
4704, 730 T 4 1 $660. 06 4 n 4615427 k] i
471278 L] 200 1 5 S0 6 ie m 4614000 I E n
471273 k4 T G0 05T 4 1 51190 1 n
4709.9% 15 1 I 4450 910 5 n H610.70 1 n
Lri ] L) 1 1 4659, THD 20 1 4510172 )y A0 I 3
410681 4 1 455960 1 n 509,600 1 n
4706, T 2 1 S5 67 4d 1 4504.131 15 n
410540 4 n 008, 746 3 ] 508,061 3 1
G 04 T 1] S658 443 2 x n 507 004 1a m
4 MM B k] b1} 1 A5 T, 1 I 606 854 1 1
474,11 1 bi] 4656971 | 3000 50 1 2 002,354 2 1
4703.002 4 hi] 465446 4 T 2000, 500 2 n
AT02. 982 10 1 L] 1 3 n ANDE A5 2 il
402258 200 1y 1 $653.510 5 1 4508 361 300 00 u 5
4700, 77 le m A65Z.067T 5 n 4597580 5 30 b
699045 ] b ] W52 ¥ 4 n 459720 2 30 n
460 A2 10 Lt n 651467 500 20 1 k| 4507 087 1 u
A07 6A8 4 u 650,90 E 1 £500. 44% T 1t
2697 4 k! 1] 50.05 154 L0 s] 1 1 4585 550 1 w
L6006 842 1 L5 [} 4. 156 ] n 4554033 L+ 1
Al 206 o 2 I 4647076 2 n 4563375 X 5 1
605,432 7 I 546,01 7 1 4593 214 4 n
4655, T H 1 4546,532 Zn [T AN 10 n
263106 1 1 A5 05 L] " 4591780 5 1
a2 41 2 n 45454 3000 100 1 1 4591 333 4 ]
01,962 4 n 643,14 5 n 4500534 | 2000 200 1 3
4600810 - 0 n 041,945 & 2 1 4500, 576 b 1
RS 207 1 T n A 11 15 n 4589.211 T 150 I 2
580, D60 15 1 465014 e m 4581677 1 W
583 515 L} 10y hi] 3 468904 1 n 5N 547 7 m
4580 38 5 1] (1] L xR )] 5 1 4587075 L3 n
1.5 100D 50 1 1 4637088 le in 4585.914 50 4 1 7
3685875 5 1I 4687.341 3 1 A505 TET [ [+] n
645,28 4 L 2537 206 E n L ek ) 15 1
4685 071 3 " 535,00 1 hi] 4585524 2 bl
4504 208 | 1500 L+ 1 T 465,58 4 ' 4582 574 60 ] 1
4588.210 20 LOGa n T 26554014 bl 200 u 7 A5E2 605 50 L] 1 .
LGB Ll i 1 1 2533306 Je nI 4082 355 | SOMOE o0 1 3
4681514 k| 1 S5, Los k1] 4 T 4581222 T 1
46E 108 3 n 2631.08 2 3 A5SR0 T3 L] ] 1
$680.136 a 1 1 630614 3 1T 4500 049 #) L] 1
50605 15 1 500, 52 1] 1 4573536 L] bi |
718,171 2 1] 1 4629833 200 3 1 4578600 3 un
H6T7.432 o) 1 1 Ll ) 2 ] 4578, 142 T 1
76,67 6 1 4628561 2 1 457172 10 1
7566 3 L u 4628.43 2 1 A506, 05 | TR T 1 1
675,20 L T 3527 556 4 1 4574, 500 H 1
467,544 1 " 27,23 5 1 4572, 740 1 1]
2674493 1 3 1] 606 054 2 1 A5 T2027 1 ]
WET3AT 1 1. 4452547 F4 T 4571680 3 n
12125 1 1 624,92 2 ] 45716 1 n
4571701 G 1 1 624,585 4 i 45T0.0A1 1 n
4571386 3 n 462441 b L] 50 I 2 A 172 . 2 m
SET0 5685 50 200 n L] 423.91 1 " 4508, 855 200 50 1 3
0510 2 1 467,060 5 I 4567.368 o0 .+ 1 2
669, 280 4 1] 4621 83 2 [H AnEE.95 2000 G 1 1.
266705 1 1 n 462180 3 I 4564.600 3 n .

a2




TABLE 1.—Emission spectra of viterbium — Continued

\:ﬁu; Mty . Weres- Intenuity :‘uuh Ity
i e m sarnan SC UM n ol Spmcirum
N | Maggen | Thampsm e In alr Muggers | Thompaon i in olr Maggers |Thamgsen

H g U] H hatog harnp H lomp hamp
4562440 & 1] 4517218 2 1 4463 M5 2 n
561,531 2 ni 4517051 1 W 8. 855 L B it
500,022 3 n 4316.00 1 2 n 4463 493 1 ] 1]
4558906 3 m 4515638 2 n 6172 7 1
558,005 2 L 4515.161 ply BOG n 4 460921 1 3 n
45357.9348 20 150 n 514,848 10 1] 4450 405 1 T
45555 2 n 4513.900 13 b1} n 55,181 I 1]
AB55. 4T 3 1 4513408 Ty ] 1 3 7428 2 1T
4554217 ae m 4512.509 1 h 4457 311 1 7
4554082 ] 3 hi] 4511725 ) I G450, 95 4 n
4353.575 ] 1500 FI L] 451074 3 11 4455651 4 1 1
4552617 B it 4505 Tk E| w 452 863 3 n
4552351 ] 1 4508.T8R 1 3 n 4521545 1 11
4552175 2 [F] 4506 95 id n 451,930 N u
5551, 792 2d n 4506045 1 L 11 4451.11 xd b |
4550601 L1 n 4500, 900 5 n 45060 1 1
45 350 40 1} n 505,345 3 n 444,800 3 i
45475640 3 n 450, B0 2 n 4444, 108 2 nr
4547.750 i} 1 4504 331 1 9 n 2075 3 n
A7.052 L 20 n 4504076 3 m 4441484 2 1]
4546, 866 k1 1 1 4503636 GO0 50 1 3 4441 031 & 2 1
4545710 ] 1 1 LT, 443 ] n 330,415 3 m
4545, 505 1 n 450321 150 3 1 4440011 4 1
AHE 216 ] n 4500 542 ] n w3, 10 TR 1] 1
4544420 3 1 1 4500, 5304 1 n 438,142 T 1]
A548.07% 2 40 n 4490521 3 o 4436 3656 4 1
4543680 F 1 S400, 352 1 n 35 150 5 n
A543, 452 4 i | 4408.058 i 1 4434 795 20 L 1
4543302 3 1] 4495 B4 1 L A 1TE L] 100 n
4542 508 1h 3 In 5,520 1 H 4432.041 1 1
4542 371 L 1I 4403.065 ] 150 1) 1 4431 505 1 n
4541.508 2 IH 03 1 " 430 MG S0 B 1
4541 452 1 1 452,120 ] 1 $429.689 H i
4541325 20 10G 1 5 4451422 1 n 4428 080 30 1 1
454045 ] 2 1 A0 240 1 n 4428 T8 L 100 1
4550323 ] 20 n 00,161 2 1 428,153 3k u
4538.678 4 1 48R > LMD 1] 1 1 442002 3 1
453 027 3 n 48T 266 S =20 n 7 2T T L L 200 !
05794 2 n #a7.03 2h n 473,129 1 I
4536805 3 n 486,704 1 n 4422 150 3 1z
4536313 2 1 485, 105 I n 22070 | 1
4545.718 2 n $385, 086 1 n 419,616 3 I
4534250 1 n 4485325 & n 4419 495 i n
4533506 LOOO 50 1 3 4425, 1) 2 n H0E, 132 3 n
4555006 L3 ] 1 483 466 20 £ n 17613 1 n
4532 N2 50 2 1 ol ) 1 5 n 4417080 a n
4531333 1300 20} 1 1 A5, 152 [ 1 1 1520 I 1
550,657 3 n 487427 | 1500 130 1 3 44145348 i n
453023 4 m TR 2T A 1 1 4412075 2 m
452087 000 400 1 1 75560 2 n 11,005 200 k1 1
4528 582 5 n #7115 3 H 410,740 Zh n
4527 26 2 1 4473804 1 1 4410230 200 .| 1
4535.53% 1 n T M5 -] 2 I A BA5 2h n
4525.108 3 n HT24T0 | 1500 300 1 7 408, 340 2006 300 n
4524 B10 2 ] 472 145 A n R 2N 1 n
4524.590 1 4 n 470,958 1 n HHTA50 1 4 n
4525.161 4 1k 4469, 568 3 n 4407 {1 5 1 1
452133 + m LA S & 1 45 A 1 b |
4520918 2 1 a8 18 1t 1 1 40, 208 1 n
4520, 146 8 n 467,642 1 n 4403087 1 u
4520510 5 2 1 H6T. 128 1 10 n 4402 804 L b |
45240 161 00 2 1 Sl 002 T n 402 605 40 2 1
4517.584 10y m SR05.663 2 n 4402, 300 30 200 ]

a




TaBLE 1.—Emission spectra of viterbium — Continued

Wave- OE W [ Weane- i
l,rlg?h Mty Spactum Fwaman hﬂg'rl'l hahd S pachram L lengih Irentity % Imaman
e Magget | Thompasn il n o Maggen | Thempian e in ol Meggers | Thamgeon i
H lomp | lormp H amp larmg A lamg lamp
L) 1 11 436371 3 1 4331.082 3 n
4L 44 1 [ b | 436354 1 n 4330, S8 il 1 1
4400583 1 (] 4563280 ] 90 n 43 814 15 I
00 K2 S0 2 1 4362 335 L) n 430,718 i 4 1 T
4399.3%1 1 n 4362, 156 1 Ll n 4310 E54 1 1z
4258 06 2000 100 1 3 301 044 2 n S5 A5% ] [}
3300, 450 1] 40 n 4361 639 100 Th 1 4327 238 2 n
420G, 254 100 5 1 T 4361 $58 1 10 ] ) 4305 63T 1 15 n
430552 1 1 43640, 663 4 n 4326556 ] n
304,971 il k] 1 4360, 140 1 2 n A3 A | 2000 Nt 1 L
AT 5 2 1 4450058 0 I $325.240 L] o0 (]
4395682 | N 400 h 1 7 4359528 | 100 150h 1 3 4325033 H (]
4392 B2 50 106 1] & 4359 165 3 2 LI 4324 067 1 o
430085 1 n 4356.6748 500 40 1 H 4320 500 7 ]
430043 1 i 4356068 5 m 4324.160 | n
4389764 50 200 n 4355160 ) 1 4353 6340 a u
45015 1 n 4355.58 1 I3 4323 554 1] 5 I
4388528 B I 4354, 191 3 1] b 4322851 1 ]
435748 1 " 4354047 2 1 1 4322 56 2 k1] 1]
4387.32 30 2 1 4353570 500 hl 1 432253 1 20 b
4387144 1 1) 11 4352048 | 2000 £ 1 3 4322290 bl 1] 2000 i | L]
4386 50 00 5 1 435167 1 1 4320005 2 11
S5 ST b4 b1 1L 4351.07 4 m 430 TX 2z 1]
4385.82 1 n 4350801 15 m 4315 556 1 9 n
AR5 66 3 10 In 4350 44 2 m 4318978 1 hi]
A0R5 14 100 F4 1 350 (ki &t 1 1 4318 8M) 1 1
4584,72 T 1 4345952 2 n 4318, 700 2 bi]
4384.39 4 nt 4345470 2 ] 1 $418,450 2 10 b
4384.29 -3 T 348,807 H 1o 4318.010 3 1
$HE) 03 L 1 A48 08T a 15 i | 4317751 i 15 b |
438411 1 I 34760 3 ] 4306954 | N0 S0 m 4
4383.02 K4 17 4347.358 ) i | 4315302 3 i |
4382 16 1 1L 4347 123 14 20 it 4315.15 1 Il
438208 ? I 4347.13 1 I 431465 1 nt
43B1 87 Z 1 T 4347.013 4 nI 4314, 306 4 nI
438190 20 I 4345 00 1 In 4313.567 3 1 1
LRLaE ] 4 m 4345004 3 m 4313.156 Ll 4 I
436007 jLH m aad B4 1 X 1 A312 051 1} 3 [
437391 ] m 4334, 16 300 o 1 A312.354 500 L] 1
437050 b1 k- n 434424 L] 3 I 4 4311 .66 2 I
375452 0 0 1 4343 845 5 n 411,714 3 nt
4379, 768 -] 3 1 3l 63 3 1 S310.230 1 10 1L
4377.80 1 n 4343, F 10 2 I 4310.124 0 1
AT RIT | Ma 0k 1 4342753 3 n 4309856 15 1
4376851 | L] I 4342 151 B B0 Il 5 4300 823 | M 300 1 T
43756040 H n 4341 646 10 b 4304, 304 4 b
43764540 | 2K0 200 i ] 43400673 2 7 n 4300085 3 [i]
4375814 ] 1 4340, M0 1 1] 430873 2 1]
43740841 3 I 4340147 1 15 n 4308.586 7 n
4378. 114 X 1 L 4339.T1 4 1 A7 A0 300 10 1
4372 1 i 433928 3 1 4307 .58 4 1]
AET2 65 2 n 4339.082 150 1000 n 4 23070 3 n
4372560 2 ko ] 4337599 | . BD . ] 1 4306494 H 0 n
4373.083 3 1h #IT 225 2 n A305. 566 | 5300 200G 1 a
4371.05 1 11 4336430 | 100D 15 k1 1 A5 A84 1 a1l 1
43T0.B1D0 200 2000 ] & 4553630 1 n 4305.340 9 m
4368 BY 1 b 4335.360 0 1 1 404970 5 m
4368678 10 5h 1 4334514 3 4 n 43,512 H n
468,520 1 il 4333 W 400 40 1 A3 458 2 m
A58 10 1 45457 A0 4 n 434X 2 n
4566.2048 | 1000 200 h 1 1 4331.942 2 n 434.01 b ™m
4365948 2 ] 4331 762 3 n 4302675 H n
b 055 ) n 45331218 1 n L. T4 3 anl

-]
[



TABLE 1. —Emission spectra af ytterbium— Continued

W Intmnsity ‘Wayvas Inbw naity Wi Intmntiby

length 5 Zasmon I_-nn_lh Specirem Laarnan Ieng'lh —

n r Maggen: | Thamgson Tvpe i aw Marggerk | Thompeen frpe in nf Meaggens |Thompasn

H lamp lamg i lomg lamp i lomp lamp

4301 496 5 15 n 4267590 HE 1k n 242 425 4 ) n
4301.135 L 1] m 4267.132 L] bl 1 4242200 L] n
4300584 | 1000 B I T $266 3 m kL 1 424147 2 ] n
4300, 786 4 I 47156 952 n 100 n 4241 24 K 1]
4298.438 2 m A3, Tl 20 1 ] 241,150 1 15 o
4208075 1 n A6, 156 3 1 4241.116 5 o
A0 50 ] n 43, 115 2 1 4240),95 7 1
4240 338 E n AD65. 75 2 n 4239455 n
420588 3 1 4205408 1 iu B3R B u
420504 304 1 4265144 1 m 4238 A3 2 1 1
+255,023 S0 S0ha I $353.002 1 30 n 4238, 345 1 n
4264,508 k] n 42654 520 1 n 4298.157 2 M n
d204 473 L1 2 i 4364282 5 n 4237 284 3 n
$293.421 a n 4364 020 L] n 423700 5 1
4203319 3 m a2 i2o 3 3 n 4235.0% 7 t
AR O ] 1 $362.691 & n 4235, 565 1 b 1] I
42400 S 5 n D42 373 1 u 423549 4 1
402615 10 1 1 426156 ] nr 4235012 1 20 n
4202 S T 2 1 4261346 2 1 1 4234 545 5. B n
4200954 k] 2 1 4260141 2 m 4233.777 1 1
290,357 T u 6068 7 n 4233445 1M & 1
418901 1 " 60008 k] m 4232427 1 "
4200 63 il ur 425917 1 n JRL 07 | 1O 1000 1
4289605 1 | 358 00 4 ] 4231548 ] n
40 B4 BO 7 1 4258, T4 200 20h] 1 4330073 15 m
A258.800 9 ] G258, 154 2 b 1] n G240, 184 L0 H00 n
4285830 T i AZ5T, fddl by 1] 2000 n 4 ATM0TET 4 mn
+186,625 4 m A25T.55) L 1] 10 1 A2 ER1 3 o
4285 878 ] n 4257.%6 1] 3 1 M GAT 4 1
4285 814 1 n 4257.198 & n 4229,.271 3 30 i
4245, 258 1 9 n 4256756 | L0 100 1 4227.952 50 T i
4285127 7 15 1] 4255 Th5 L] 2000 u 4 4236 85 2 1]
AT T 7 Ba n 254,775 00 B 1 b &3 0,505 4 [
AN 170 | D 200 b 1 T 4254, WD o ] 4236,523 L] m
435314 T m " 4253, 790 1 1] 4206 273 1 0 n
4263453 1 n 4255 488 T m 426152 a0 LGh 1
42 DG 10 ] 4253 343 3 1 4205 958 B n
4202 008 40 2 [ 4253 342 I 1 4275 545 1] 30 I
+81.972 0 50 I Ll Y | p1] 1 1 4235503 1 m
4281 850 0 1 T 4252.B06 2 n 4224, 19 o1 150 1t
428,584 5 I 4252515 300 S000 n 4 4224 (b 1 I
4281984 H m 4252 () 15 n 422621 50 z I
42080,.536 2 n 4251.521 | 3000 0 1 3 J223.466 2 n
S0, 5 1 n 425021 5 n 4222 466 10 n
4277758 | H000 1000 1 3 d2449 161 2 3 4202 32 5 1
A2TT 226 ] 1] 4249.81 by n SR 05T 4 u
TR0 4 u 4040 748 4 1] 42831 10 [
4276.78 1 b A2 2 n $E2064 4 nur
427621 2 m 4247885 40 30 n 4 4220,507 T 1 r
275,604 1 m 424704 2 n B0, B0 1 1
275,66 5 1 4245 88 4 ] 4219706 500 20h 1
4275463 3 1 Ll 10 1t 210 10 n
ADTE AR 2 1 4246, 545 4 20 3 4219247 | Lo0d 1] 1
4ITA T4 14 1 1 4245, T4 3 15 1] 4218.693 | 3000 L] 1
$273.340 0 150 1] 5 4245 597 H 1] 4218565 | LOOY SO0 n
4272647 4N} dihl] 1 245,245 10 L 1 42110 2 n
4272102 [ ) L] 1 4244.73 1 n 421769 2 n
4271963 F] u 4244 51 ] n 4217.110 4 (]
4271. 738 1] 0hi [ L ] ] BO 1] 5 A2 16 105 & 0 n
4270515 4 1) " 4244054 ] 15 1] 42 16,766 b 1} ]
AR O ] n 4243, 92 3 1 4216, 704 60 J00 I
4268882 1 [H] 243 404 49 (] 4216.569 2 it
426839 1 1 24285 4 1 218417 B 1




TABLE 1.—Emission spectra of ytterbium — Continued
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i alr Magours | Thompaen i amr eggens | Thampson L] in air Mgy | Thompasn 1 Ty
R |l lamp H lamp lamg H lomp lomp
A A &
421614 1 m 1N 2T L 2000 ] 4 4157755 100 200 I
4215519 b 0 n 418915 . 1 4157.292 8 m
4215485 2 1 4188993 il 5h I 156,575 L 4 n
4215416 2 1] 4288 723 T 1 156 444 1 n
A215.078 2 m 4188 3T z 7 155,385 ] 1 1
4214942 2 15 n, 41130 I 20 1] 4155.123 50 Ih 1
421429 3 1 418773 1 H 415483 4 1
4213.9%62 50d 0h 1 418683 13 30 n i 4154484 T 1
4213856 2 | 418675 1 1 4153.88 .} ]
4213641 S0 nr 418607 H n 4153, 758 4 I
4213407 E| n 4185565 2 30 n 5 4153.197 T n
4233 108 10 L 1 4184635 1 X0 17 7 4153.11 15 m
4212361 ] n 4] B4, T 4 ] t 4152, 1% 3 n
4211.957 1 n 4184, 164 3 1 4152.38 5 m
4211 82 a1 LY 30 1 4183 905 1 b | 4152 ) s T
4211.502 2 n 1A% 42 4 m 41520658 3 1
4211.298 4 n 4183,.12% 5 1 4151.64 i m
4210664 4 kL n 418304 3 nr 415119 2 i 1
421042 3 1 412,553 2 b 415004 18 m
4210.29% X} o 1 4182358 2 nr 4149.066 | DODOCGR | 000 1 7
43 10205 15 1 418207 @ 1 T A48 340 ] n
4200870 H] ] 4150800 | 100G | 20000 n 4 47,774 1 1y n
4207342 | 1 1 4179.55 20 1 4146984 2 n
S208.625 + n 4270004 Lt - 1] n A146.8TH) 1] L] 1
4208510 1 " 4TRSS ] ] [} 4146, 764 1 30 ]
4208, 138 ] nr 4178225 B 1] 4146. 140 3 1
420765 1 i 417781 4 i n 4 2144 TN} 1 a1l T
4207 32 L] | T 417740 2 5 n 4laamm 1 15 I
4200, 042 n 4176, 204 3 " 4143498 S 30 h i
A0, 507 2 1 4175928 10 o0 n 4143.070 4 n
4205.785 B0 Eh 1 4175868 [L1] [+ 1 142,364 I 0 n
4205.604 4 [}] 4175845 30 ] 4141457 H 60 n 5
$2M4.195 300 3 1 4175602 2 0 1l 4 4140.307 B 1 1
4204 D58 L n 4175545 L b 1] n 4139347 2 1
4243 254 2 n 4174.56 S0y iuy 1 H 4100302 0 30 bl
$202 07 4 2 1 4174399 i} n 4139051 00 0 1
S2012, G 2 n 4174259 i 4h 1 4130445 4 1
202 44 15 dht| n 411415 ] 1 1 4134, 166 3 I
401,991 1 11 41795 ol m 41348.13 1 n
4201854 3 1 r 4172422 200 0 1 4138.11 1 17
3200 460 2 bu ] I 417315 g n 7 413700 2 n
Mt o0 &h T 4171222 o L 1 4187.378 4 n
420, B41 5 [} 4170106 00 MK n 5 4136,930 7 n
40 72 1] L T 150 400 2z B n 4134 572 1 ]
41534 4 n 4169200 5 5h 1 41¥5.35 H m
4199.713 10 n 160 141 L] 5 1 a135.868 3 1]
4104863 1 n 147,37 1 nr 4155088 500 5000 n 3
4108, 155 10 m 41466, 743 40 3 L 4134730 ] 1 1
4196.18 2 1 4165 632 2 1 134476 Fa ] B n fa
4LE7 876 00 100 b 1 4165143 ] " 415722 L] ]
4196,632 I 9 n 4165.08 1 n 4132.965 4 1]
496,54 1 1 4164060 5 50 n 4132.1465 15 2 1
4195066 2 1 4164587 15 n 4132063 2 b |
104,95 L0 (5] 4163770 ] 1 #1311 AN 2 . ] T
194,32 2 T 4165 502 1 H 1 4131325 3 3
419434 1] nr 4162.T17 100 1] 4131255 2 1
4194.25 2 1 4162023 5 I 4131.1% ) ]
41419 2 1 4161.572 1 b1 3131.024 [} ) n
4193807 2 m n a141.178 T nI 130,878 L 4 n
4193 5kd 4 n 160,299 2 I 4130645 2 1
4192725 3 n 4160.243 4 I 412%.413 1 1
4191 473 2 n 4160000 a ) [F) 412,32 i ]
4191 306 | 1 459,008 ] 1 1 4129157 2 EL n 4

&




TABLE 1.—Emission spectra of ytterbium — Continued
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gl 1Spacirum bl i Spetctrom an v S man
in ok Magoers | Thewnpaan e il Maggen | Tharmpeon Tree nar Magoers |Thampaon trpe
H lomp lamp R lamp lamg i Ipmp lamp
412894 LG L)1 1 LALIER L] 1 10 n 4074 T05 B 1] n 5
4128015 E ] 2z 1 4103113 2 ] $073 50 20 m
4115 4 1 A102A4TH 20 10 1] 4074, 150 3 1
A128.040 3 m ANDE 264 5 11 4074074 1 n
4127. 202 4 Il 4101335 Al E 1 073 846 8 1
4127170 1 4 4200877 1 n 73 1 1
412690 1} 30 n 410,160 ] " HF2N2E 2 1
4126, T4 1 15 H] 4009 B30 2 I 471,442 1 I
4126030 4 | D 2 3 b1 4071.334 3 1T
4125955 3 [ 4099.338 n 1 1 LIS 2 1
4125588 150 5h 1 o8B0 L 1 40T0EI7 a ] n
4135,185 p 1] 1 1 WO BB 2 1n 4069013 4 n
L4736 2 30 il Lk 1) M ur 8. 50 2 1]
41 24,564 1 In S0, 055 2 1] S 20 2 n
412375 i} 1 1 WHT 885 1k 0 [}] F 46T 4461 4 1
AL 180 1 2 11 S0P 7060 ] b T 47115 0 2 1
4122853 50 S0 b 4 $0946, 968 1 n H6T031 2 1]
4122.274 4 i 1 WG 78S 3 [F] 0G0 1 1
4122 143 8 1 1 G, Bl 2 ) n Rt B 15 n
4121902 20y Hy 1 4004, L35 1 13 n 65, 520 ] n
4121345 -3 | i 351 2 n 065 263 20 b 1 1
4121062 15 M| 4093684 i 20 n M. TRY 15 n
4120071 1 L1} b 52,955 0 1] 63927 ] b1l (]
4119812 2 1§ W1k 052 1 4 n 063, 726 LDBD 130 1 I
A9 463 200 150 1 & 091,53 & 1) n 3455 | 3000 500 1 3
411925 0 a0 b 4091.4660 i ) n 462 35 1 o
4119.087 0 3 1 L0, 566 -1} m $062, 100 H n
119,045 3 i L Bl R ] n 1614 T 1z
118,39 3 " 40689, 58 0 4 1 6] M2 W 1 [
4118, 180 B H T 9. 58 1000GR | S0 1 3 0643 TR 1 b |
4118.07 g 1 1 e 633 2 n 060,04 1 1l
117177 1 30 n 4088525 1 n 059 893 2 n
411659 1 1 76T 3 1 1 080,470 L] T 1 T
4116654 4 n ST 480 34 5d 1 2068625 L] ] 1
4116000 4 1 4087 3 N ] E A0GE 44 15} 15 1
4115.70 1 1 408661 T [Lo¥] 1 7 058238 1 n
4125454 9 n AT 4 B e 4058 DOn 1 ] n
4114654 1 1 HORS 66 1 B i 4056142 500 20K} n 4
4114591 2 3y n 8505 k] i 55 dék 3 1]
4114.31 I m Sl BdS 3 10 15524 2 1
4113870 1 20 1] 084,515 1 it 4054 588 1 1]
4113505 2 1 44T 4 T 53 547 2 n
4113. 77 3 n A3 BT 1 1k WIR4. 255 Ih n
113385 A Zh 1 LY G 15 4h 1 453,11 1% n
115044 40 400 n 1] 4083, 346 4 [ S052 660 20 n
4112.768 3 m 2 e 500 0 1 52,285 | S000 TiHKY 1 1
4111 .95 3 tn 082 A4 4 b 52,072 | 1000 [ 1 1
111,881 L] n 4062.64 E 1) 451935 i} 2 1
411107 B 1 LR 2 1 MWI51.359 o1l 1] n L
110,448 2z ] B2 5D 1 L A0, 08 n 150 n L)
4110, 168 0 n 4081.05 ] 1 G40 G2 5 1]
4109.79 4 s 1 079,991 4 40 1l i) e 315 7 n
4109554 400 n 4 Lt L] il WM. 6AF 5 n
410054 | 3000 400 1 2 075 542 3 n WHE.554 2 n
4109306 2 4 n 4070.164 2 0 n 404 21 1 n
4108845 L 13 n MR 34 7 m n 4 MR 2 n
AT00 52 A 1 1 T (D lrh i 447,38 20 0 n 5
4108, 500 4 m 4077113 n 0 [}] 446798 H n
4107222 20 3h 1 40772370 200 L] n 5 G, b 1 1
4106.284 ] n #)76.82 1 n M6 52 1 1]
4106070 5 n 076,198 3h n $045. 3T 1 1
410460 2 1 76 3h n diph M7 4 n
410405 4 1 475,873 a n 5405 1 1]

]
|




TABLE 1. —Emission spectra of ytterbium— Continned

Wore- Intgmylry _ 'Ii'-l'mh Imbgrcsiy ; ‘::; Intgnylry
a S pactmm o g Imngl Spacirum| STROON Y R Spacteum| ZHEmAN
In alr Maggers | Tharmpeon tvpe * aw Maggers | Thampion e in mr Maggery | Thempson b
A lamg lomg H lamp Iemp i g lomg
4045, 302 L] 1] n HNT.5 18 i I 376,148 T ]
o 657 2 n 4007256 | 2000 L] 1 5 2075082 | 2000 100 1 2
2044, 464 3 1 1 S G2 2 ir F9714.91 1 i |
AT 426 4 n SO0 BT E] 3 r 074,30 2 I
[ N1 o) 3K ar 5 S G T2 1 n 073.87 L 3 1
$H2,532 ) 40 " 400553 2 1] Jrrs 1 1]
4042 378 4 I 6565 2h T JOT2E48 3 n
WM .563 1 M bi | £ 005519 1 1 HrzsLr 4 1n
440,438 B | 005 218 1 it 72267 A n
H4, 29 1 H] 4003.574 1 I W18 3 1
S40.08 71 1000 " 5 4003 224 3 1] e 1 n
4039938 15 L 1 N, T 2 11 »rmn 1 1
33613 ] I 4002 68 1 I 071730 2 n
A%, 140 3 " A007_ 36 10 n MTLOS 2h n
403897 4 1 1 L) ih 1 Foh By 4 1 1
40384 2 1 4002002 | n FH9.510 1 1]
28,187 é n SO0 08 5 150 n T 2065441 1 I
4037.916 9 n 000,46 0 1 00082 k] o
097822 20 1] n 7 00212 4+ 1 | ook T 1] 1]
035 TT2 il 15 4L L ] 2 Lli} n Joag.68 1 n
LR 1 15 n ARGH.8T 2 | 1 Joid 024 i1} 100 1 3
$0A5. 455 4 3 1 3950 430 7 n S060.062 2 n
4035.51 & 1 1 Lok IR 1 n 395416 1 nr
H)A5.315 o B0 n ] 3954,133 3 1 394 584 1 i
34458 L] n 3997 687 10 m 3564, 455 1 20 " 4
4033695 4 n 3597 4 4+ n 3964 364 1 m
R3O0 10 m 3955,8549 1 n Joas.001 2 n
032 860 10 100 n 3 2990432 1 . ] 1 T Xoad 07 5 1
4032 756 2h n 395,563 H] 1] 3062 46T 4 n
4032441 2 n oo, 300 1 n 236158 M .3 i 1
S0MT1Z 1 n 3993, 758 1] I ! 3 L TR 4 1]
K0 B4 2 &0 d n 3902 826 1 I a1.731 5 L 1
024,138 LT m 2 305200 ] u 3961.503 5 1 1
02T S8 10 " FRUT, S 4 1Ti 1061 28R L ]
27,10 1 n 01,74 0 m Tl 10 2 n
026,922 2 ] A9l 1 It 60 Bt H n
25, Ta 2 u J900.885 | 100OGR | 1MW) [ 3 T 1 n
24475 4 m IO 503 2 I 960,27 1 n
4023987 1] a 1 5 T 473 2 b1 3959.730 L n
322 T12 3 LI u Fo00.280 1 1 TO5G.060 1 9 n
021,956 1 1] 9717 ] (] JO5E 815 ? n
421,56 2 1 1 HER 5 uil 1 J958.376 3 n
020,310 2 1 FBT.09 SO000A 30000 L T I05T.2T0 & 2 1
19 852 1 10 I F086,962 5 1 IO5T.05 5 1
49,45 L] 150 ] 4 IR 830 3 il FO54. 266 4 n
0T PhE a0 3 1 6. 179 16 1) 053546 L n
018,264 2 n TOES. T 100 n 95108 1 n
4018133 4 i1 S 125 1 [H 304591 10 [EL 1] n ]
401704 1 n J984.765 3 1] 30d5 58 100 200 n 5
40117.060 3 " JOAA. T48 1 n kL ek H 1]
4016976 9 1 063 514 2 1] n 4 304864 4 ]
4015 206 4 1 J0EX.1TD | ] 394818 b1} L0 n 3
$015.004 1 n 3982 000 ] 0 n ¢ J045.94 b1} (=] n 4
4013579 1 [ 1] 1 081574 1 n AM55TT 2 ]
#013.064 3 n 3981 .16 5 n 304 55 1 n
4012 T4 1 [} Ao, 1 n kL | n
4012 N4 1 [} 395,318 L] n 343602 2 n
401084 2 n 3975, 710 1 2 1 3 M0 + 1 1
4010825 3 1 3970065 60 4 1 A042. 72 & n
00237 20 [} 3970.543 2 L] n 3939, TR 10 1 1
008 54 4 1 n 377342 2 b ] 3939517 1 20 ]
4008, 715 3 n 37T.113 1 n 3938.53 40 00 n
07962 10 5 [ L W] 1 n ae.25 L] b 1] n ]




TABLE 1.—Emission spectra of yiterbium-— Continued
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H lomp fomp H b lamp A ke lamp

30370984 1 u Fod. 447 1 n bk ] In
4935,59G 2 b 903,74 1h n 3871 546 1 I
3936 385 5 n 0033497 4 n JETO AT 2 n
3935066 3 u 3903288 & n SRT019T 2h n
393450 4 10Kk 1 oz.A14 3 ] 3868, T + 1 1
3934.182 | J000OR H 1 o243 3h n J86B 838 4 n
konsF 2 It 300 T Wh 4 T 3648602 1 9 n
MRS 2h 1] 3932 109 3 Il BB6E.5TD 1 bl n
353190 10 10 1 L] 0 (2 1 o1} b1 | IBETTE 1 n
931,634 2 1 390144 1 n 3B67.6T5 ] 1]
3531.44 L 14 SO0L0b 1d 1 1 ABET.48 5h t
511.273 4 [ 900,25 4000R S0l [ ABaTATH 1 n
.k T ferry 500 ne 3899.245 3 H 3B, 862 I ]
930,900 | 1T 38907 4 -1 1L 3860.96 3h 1
530,004 4 1] S0 AR 1 1 865,43 1 1
3524 885 1 u 3R9T.94 ] " 865,351 1 b
309,50 1 i ST 555 it 2 I 3865255 k] n
520,053 & 1] 507 34 xd 1 AB65, 14 L 1
AGEA 68 1 u IBT.O60 1 10 864,33 Zh 1
BRIT.60 | ] JBOG. 6 4 i ABG3. TH4 2 I
2006 0632 1 n 6. 702 1] 3 T 3863 455 . 11 F ) In
asze, TN S 3 1 655 150 nt PG (a0 10 1y I
3926,651 4 i | 0504 2 b1 ABG62.5% 2 1
X 65585 2 13 3895, 756 | 30 1 2862 51 1 o1l n
39527 10 2 [ 3893740 2 1] 262,46 I |
3523.230 4 1] 0L S 1 1 862, 1A L 1 1
3902443 1 15 i 389169 1 n 3M1.792 3 n
3921201 2 n ELsa kL] 2 i) n 61730 2 n
Jod0, 745 4 n 3B 76T b ] 3 1 B e 1 n
3920,602 2h n BB G 2 n JBG 1467 | n
EL L] 1 15 n BAAT RS L] n JB6L 0TS 2 1
J018.04 o n 388750 | n LL- ikt 1 n
PIT.48 3 n ZOAT. 200 o1} 30 n IB6ALS 10 1
J0¥7 473 3 n 10T, 164 20 m 38664 3 1 1
ELONA: A 2 n 86,63 1 n A5G 887 2 ]
3916784 2 15 n BnG. 378 4 n 59 35 Ih n
J016. 702 1 ] RAAS, 647 1 n G658 555 1D [ELF n
916425 10 n 3885470 I n 50434 1 n
16316 1 n 2885, 195 4 ] Susaay o n
916 268 1 n A8 A 1 n 35T S 2 n
Jor5.a2T 10 1] ABH3.G3E | n 3857 584 10 20 n
014650 3 n 3883. 10 1 ] Jis6 514 3 n
3013523 T n ARA2 53 11} m S 00 H 1]]
M3 T n 3882068 41 4 1 385600 3 1
LT - 1] ) n 4 3801.738 a n Ihes 5 B 1
132 0 mn kLR ) 1 n 385401 4 N n
3012.746 15 m 3880.332 H n 3854 B a1} 100 n
JoLLzTz L0 1] 1 3 JE80 197 5 ™ n 3854118 2 1
o911 1 n BEA, 43 1 n 854 100 2 1
o065 20 4 1 3870, 9485 0 m 3855, T 3 n
3910429 2 n 3874140 T 1] 3853238 1 H n
A0 364 4 n ZATH0S 4 ] 3852 562 10 n
1009, 98 1 n ATT.0E 4 60 ] Bas2, 160 4 0 n
3500, 185 1 n 3O, B2 1 n 385160 2 n
TME.020 5 1] 76,774 1 20 1 385165 1 1
307,355 4 4 n L} IET6.A3 2h 1 385146 5 1
A5G 960 4 i n i) 0TS T4 1 1 351,242 1 n
3004, 54 | 1] 384610 EY b 3851000 2 n
06, 196G 3 i) u T 646 10 1 A5 b T 1
005,832 0 200 (] ] 3B873.457 4 un A5, 366 4 n
. 3551 5 1 1 T3040 5 1 1 385032 2 n
04812 L] 500 n & 3AT2EZ | SM00R | L0 1 3849 54 1 i
IH.537 4 n JETEERE 5 u 3848, 02 5 1 1

oo
-0




TABLE 1.—Emission spectra of yiterbium — Continned

:rav-h ([T \:ﬂ;‘- Inhretity ; ﬁ:;: Intanylty ;
gt Spactrem gt Spacirum mran i Spmechr o weran
in alr g et | Theouriprear fepe In ow rggany | Thameon il In air Marggars | Thompean il
H lomp heaarp A |wrnp lamp H lomp lamp
AT 472 20 0y 1T + B19.915 1 15 1] ATBR.3T 1 n
346,237 4 n 3813.365 1 n 3783 267 ] n
846186 ¥ 15 n AEITTIT 3 b | Il 3 }BT.418 1 3 n
B45.10 1 1 3017 524 T b | ATAT D 1 10 b ]
3B45.64 ) 1 31705 1 1 786 465 1 hi]
3845402 4 n 3816.345 15 150 n L] 785,960 1 H]
45,85 s 1 SRY6. 18D i 200 b1 | 4 785,666 L . 1] 1z T
544,960 2 L] n 15640 1 T 375,30 -] 1) " 4
3844 349 L 15 n 3015203 200 10 1 FTH.512 L n
3843811 6 n 14310 10 " ATH4.30 1 100 n &
3843470 3 80 u & 3814.215 L5 200 n 4 ST 1 I 10 n
843,30 2 1 3814084 4 1] 3783914 1 n
3855082 1 20 n IB12.465 k| n 3TE2.80 1 1
3842653 1 ] 5811568 2 n TR T34 4+ n
2a841.950 1 o b | T804 L 3 n ITRZ5H0 T ] 1 3
3841.796 1 10 b | Lo L 10 1 T ITE1.684 a I
3B40.TD ] u SB08. 543 1 n 3TE1415 1 ]
840 341 3 T0 u T JB08. 460 1 3 11 STEL.E 1 b |
3840, 297 2 L] Il JB0E. 35 b n IT8L M6 3 u
AR0.013 ] ] 3508.315 Z n JTER605 3 I
IR 07 11500 1] 1 1 3007574 50 500 1] Sre0.217 2 X ]
IERRAG69 30 o] n 3 E- L 100 B LLLI] 1T 4 Exgy s 1 b |
3g3% 482 1 20 n 3806996 3 " 3TTHA4T2 2 n
328, 10 100 n 4 0G50 1 n STl 20 150 It L]
= LE T H n Fo06.015 2 n 3779184 1 15 i
LB Bn 4 1 2 FO06. 75 2 1 77T e 2 17
JB38 128 3 n 380:6. 188 F b L] n 3TTRAR2 3 1I
3B38.02 1 1 1 5806011 1 ] 4177 906 L 1] 1z
MATAT 5 1 1 FB04.50 1 n Lyt | H 30 1] L]
2537411 4 n S 450 4 ot n 5 A776. 580 3 40 1n 5
JBE.6TT ] n 380435 2 n 376,362 1 1]
030 54 1 n 803 £80 1 n 3TT5.806 ] n
A3 46 5 1 1 AT 1 n A7T4.956 2 n
35952 ] i 380225 I n 3774323 00 L0 1 2
3435872 1 1 3801752 1 20 n 178625 | n
3835495 3 (1] 3L 3864 b4 1 JTTIAZE 200 &0 n 4
iz L) 1 1 3001, 263 10 1] 1 JTT25LY b1} 00 i 5
5833 B84 ] " 3801026 3b (] 3T L) i n 5
3832, 701 4 n 3800 622 20 B0 u 5 3771766 3 ™m
FE2 66l 1 n AP0054 1 n 3TTL.EMG H n
S852, 180 3 1] 3798960 4 N m 3771.350 3 n
3432108 3 n 1700.654 1 ] 3771155 1 1 "
3831.610 5 0 n T ATOR 402 | 4eDed 00 1 2 3TroA 14 | n
J3) 28 1 n AN 162 | 3000 00 1 1 3TT0.28 1 n
283113 1 1] 5y FR L] 2 ] ATT0. 155 2 43 n
J830.505 2 1 AN G k4 I 3TT0.095 | Z00OK 500 1 7
1T 2 n 3797.181 3 n 3769.35 1 n
B2 76T 2 n 706, 950 10 1 4 7651490 1 I
J820. 136 1 n AT05 405 b 1 AT6E Db I n
B4 b 5 1 796,157 T 50 mn ] 3T4T 80T | H "
3BZ7.404 4 n AM05.$ik 4 b1 IT6T.714 8 H 1
3827030 2 n 305874 3 1 76T 175 1 i
826 ThE ] 1] 795,785 B 1 T 3766.925 2 1] T 5
ARZ6.620 5 1 1 IT95.061 4 n 3766.73%6 Bh n
382551 1 n FT04.906 3 I 3T06.527 4 n
3B24.956 L 1 IT3.934 4 1] 3766101 0 200 1 4
823 M1 H 1 1 T4 3 n JT6S 0 1 & b |
ez 2le 1 n 3T9LB6 4 n 376459 ] 1
L 1 n 3792557 1 n 3764.56 Jh ]
3B31.526 1 n Frer 2 1] Iré4.04 1 u
M1 x4 1 n STl 0 1] 1 1 376335 1 I
AR08 ] n 301336 4 n ST63 2T 1 ]
3B20.28% 5 n FTH94RT ] n 3T60H5 1 L] ]

g




TABLE 1.—Emission spectra of ytterbium— Continned

Wove- Intanpty Zowm ':mh Inbpngity ; 'l:o;l*; Intangity 2
Spactrm ond langl Spatarum| SRan] Mgt Spactrm] T
In alr Maggert | Thargson e nam Magowrs | Thanpion e ) Maggery | Thampeon bl
H kamg lamg A lamp I i lamp b

FTh2 98 1 ] J705.6046 9 " 214 3 I

376293 1 1 3735.352 0 In Jaor.m 3 i
3762550 40 400 b1 | 4 373496 1 n 107486 1 T 1 &
I6212 1 1] 3704 | J00OR B 1 1 3707234 1 1z

$Tel3l i it FT34435 | 1oed {1 1] 1 1 JT0T0M0 4 W

3760990 10 20 I ] 3T44.150 ] n Fie Akl 4 n

ATa481 200 3 L 373412 4 n 570632 1 n

AT60.73 2d 17 3733 080 10 n 3704023 10 5 1

A75T.A55 I " JTAT6D 5 n FT05.T4S 1 1

3756.888 H n 373519 1 n R 2 30 n 7
376,445 & n 3TAZ2.458 5 n S0, 750 a1l (]

JTHE TR2 2 n 3732.33 I 10 1 AT04, 300 1 I

AT55.32 1 n 3731166 1 n 3703.92 T n

375403 2 n A4 A n 3702423 10 200 1 T
375474 1 n 3750400 20 200 ] 4 702,94 L] by

Ly X 2 & n 3729.81 10 100 t 4 702,42 1 & FI |

375897 | 100 n 5 3728 24 2 n 302,07 B ir

37565 1 n Ao 1 n 7005680 | 1) 0 1 2
75249 2 n A726.16% 1 3 11 690 800 5 100 n T
ST53053 4 L] n A725.84 5 ™ n 3500504 | ek 100 1

752,730 4 n 301 3 n M50 B 2 T

3752 56 1 1] 374,56 200 1 308,594 ) L n ]
ST5LT 10 L) n 11 A7M 213 150 B0 o 5 3600, 445 2 40 [}

375162 1 1 306 2 o 3568 074 2 n

3751206 1 2 1] 3722626 7 (] 3o48.012 ] 1]

ST5L15 1 1 ATRE, B 40 EDD o T 3597688 4 n

AT3 1040 1 n ITM.% [ 00 b | 5 S04, 150 | Iiee(M0A. | Baex n 1}
3TRME ] n 3720846 3 n 22072 4 n

Brag G 40 Ay 1 5 2THD.584 2 1 301,67 2 B n

BTG 1 ] i | I, 102 3 T 2601 472 L1 1] n &
3148.55 1 [ 3TI.924 a4 I 364134 L n

3748 345 3 10 1 3719.148 2 1} 69L.250 1 10 n '
bl ) il ] 3IT18.8ET 1 i 300,560 kL 300 n 1
3748102 L " ST1R 740 2 n I8R50 B n

3747817 2 20 In STla482 I i} n 2608937 & n

AMTEE Lt n ITIELE L n Jods.al I 1

AT L 1n IT1BA0G2 a 15 n JOH8. 490 1 n

375,38 3 1 I717 8RS 2 n 2688 438 10 1 1

I 40 E 1 ATi7.4%2 3 n 0T N 150 b | &
AT TE2 1 n aT11.28 3 1 X687, 142 T B it L]
3. 166 4 n ) 1 1 3685 073 15 n

174408 2 r 471715 1 n 3604907 500 40 3 3
14397 1 n 3716.59% K 1] S0 6 1 n

A743. 3040 3 n 3716139 10 L] n 3683352 2 30 1 T
74356 ] n 3715.725 4 n 3683277 1 15 1u

3743.128 15h n 3715440 i n 082, T 2 n

AT 2T 1 n A7TLh.400 50 4 1 J58T.20 1 11

IM2AsA 1 n A4 186 5 151 n L] 388129 1 n

3742006 4 20 n 871393 L n 681,19 15 n

3741542 a 15 n A713.70 2 1 368, 710 T n

IT41.59 a ad n 4 713,298 4 1 3580667 4 1

Jr41. 200 Ly L] 1 3712668 {1 I 3670932 b ) o0 1

ITHTTR L] 1 a3 1 m 1E AT9.521 2 n

3T40.59 2 u 7124106 4 n L 1 1]

373050 1 1z ITIROE 1 n TR 1 n

378956 1 1" TG 1 T ATT. 908 1 n

3739411 30 3 ] 5711907 I 4y ™m 7 36TT.A53 1 15 n

3738.000 10 n 371104 ] n 3aTral 2 1

373780 2 I 3710825 L n J67T.25 2 1

ANATAEN I 40 17 IT10.340 LoD T t i} J6To.BY L n

Al ] I FT10000 2 n 67614 2 n

3736.901 T L] n 4 ATog.ay 10 n I6T5. TR i) m

3136237 400 1 L 3 IT08.63 150 L] n L a5 TN x 1

w0
—t




TABLE l.--Emission spectra of ytterbium— Continued

Wimes- Inbnaidy Winrea Indanaity . ':':; Intaniiby ’
bengih Spwcarurn| ZEan || bongt irum| StEMan g fongt S paecteym| SGAMER
in air Meggen | Thempaon s in air Maggars | Thompaon Ty R FT— “‘IIDI'I'IPGDII' Ty
H lnmp lomp H lamgp lomp H amp larmg

3675.085 300 O I T 647 25 1 1 3614553 3 n

o465 2 2 n 3646277 1 10 n J614.048 5 100 n 4

F6T3.900 .} n 364524 1 n 3615.854 00 m

673,423 B n 264572 q n 361338 3 n

3673200 L n 0 26 40 L0 n 5 3612340 3 n

S6T0.69 50 500 n 5 364328 1 [} (] 5613, M5 2 ar

366969 T} ¢ [0 h ] 364263 3 n 3612950 4 1

D668 G023 A 5 n 842 37 Th [} J6L1L 904 20 1 I

3668, 16 1 n 364224 4 I 611300 1] B n 4

567 951 A n 2540, 10 1 n 3610.233 TG T n ]

356667 | b n kR 1 n 360924 1 n

3606,62 20 4 1 7 6, Te0 i I8 n 3604935 3 n

Bohth, 522 & b | F0F0. 445 20 ] i 3608.488 1) 156 n 5

34, 05 10 H 3639.030 2 n 3008356 3 1

366,895 3 40 it 3637.757 | 2000R | 3000 n ] JolT, 05 00 M 1

Juubed T4 40 20 1] 5 36345 B0 2 11 3607186 2 n

A S0 3 L] n T 363623 2 n S 4 TE a0 2000 Il 5

366374 0 m 3635, 340 | n 3605347 2 20 n &

3663.11 ] 1] 3634.86 2 n 3600, M 1 n

2662 545 1 H 1z I35 T4 L n 3603 848 -] 200 11 ]

3662207 2 1] 3634, 525 30 H LI 3602 237 1 u

3662.061 7 n 363440 [ n 3600917 2 ) i L]

62033 5 n 53427 2 ] 3601 200 4 13 1

561 656 2 n MR350 Lt n e D 1 100 11

3661185 2 n 65 T0 1 X mn 7 00 TEA My 300 I

3661.08 L] ] 32,595 20 150 u 5 600,663 4 30 i

366090 1 n 232415 b 1] [EL K 1 3 3500, 383 10 150 n L]

360,78 1 ] n 363186 2 " 508 87 2h "

3660.64 1 n 331,073 7 B n 4 598,662 ] 1 H

2560 .58 1 15 b | 3630975 4 1 A558.043 I 0 n

Bl 42 1 ] Sade2l 4 3 3597650 1 1]

Jaob0, 137 1 m 11 630,337 2 n 597,078 Ltk n

3659 835 a0 nr J630 301 4 n J590. 488 1 30 n

3650427 4 1 20000 M 300 n 4 3506416 3 1

365874 1 1 362558 5 1 3506200 4 u

3558600 F Fi n 3529,238 B0 15 1 7 A505. 5 0

55T 665 3 n 3520340 & n 359564 2 T

M57.233 ih 1 M7 .80 x 1] n 3505 162 9 n

657,131 1 n 627406 2 30 (] 5 359493 1 1

3657.007 2 1] 3627.078 1 n 3554 564 1 0 H

55681 1 I 2604680 1 & n 3592882 1 n

3606.672 2 (] k20 2 B0 n 3503 TH 2 i

H56.312 10 2 1 F024.684 Ia 200 n & J55E e 1 11

2EH5 720 | 2000R 100 1 1 324,109 1D 1 1 35592.754 1 X b |

3655 4% 1 1} n 2603 627 1 [ [] o 3892217 1 10 il

3654417 1 ] 1 FOR2.I20 20 Bl m L 3551 s 150 15 1

3654 28 1 b 1] 1 2621872 7 1 58124 1 n

453 041 2 1] 1z 2621 80 2 b1 359118 2 1l

5652 905 k) H n 621,743 $) " [ 3501.141 4 1t

3652, 538 1 15 1 FEL5LE 1 15 n 35506857 L) 50 1 T

365124 1 10 1 I621.18 1 1 3589907 1 m

265115 L 17 600 0/ 30 400 ar T 3585.186 T n

365080 4 50 n 4 Iadibs 2 1 3580 832 1 o0 n

3649.730 10 150 1] 5 360,362 4 1] 3588456 2 hi]

2540 084 & n 3619803 J00r | 30D n 4 IS8T, 738 T 1

3048 82T 2 n EALE 1 n 3587 562 1 u

3648.676 I n E AL 50 L] " 4 3586 80 30 o0 u &

36548440 L3 [ELH n Ll 3617045 1 10 1 3586.540 1 b |

540 38 4 50 n 616395 1 1l 358587 8 n

640,20 1 n 3616031 3 11 3585, 74 1 b 1t

J648.042 2 n 15957 2 1 A5 446 | 2000ERE 4000 1 5

3648, 150 150 15 1 60 4. 904 S0 7 1 T 250394 4h 1

3647.730 ] 40 (] 7 361368 1 n 350 827 7 0 3




TABLE 1. —Emission spectra of ytterbium — Continued

W Inbmnaity Wirve- inbpnaity Werew. Inbpnaity
F_.nglh ZEacirum Zseman “wh Speciruml| Zeman “""I'H"‘ S aciTurn| Zpamon
in gk Magpers |Thampron trpe in qQir Maggers | Thomprion e in air Magaws |Themeton Wpa
H lamg lamp H lamp lump H lnmp lomp
3503 532 5 h 35546,435 ] (] 5525.171 2 it
4382.06 T 1 2556363 i L1 15 1 I52505 I n
3583180 1 1] 5550, 1 24 1 m 350482 1 1]
3582 841 3 40 i 3556.042 1 (] S524.00 1 n
A582.50 a 1T 3556013 L L 353274 ah n
3SR TS5 0 n 3555 MK 5 30 1 4 3523 148 3 2 [N
3580640 ] 15 I 3555055 ] m 4522 426 . n
3560473 1 n 3554347 3 1§ A53L. 747 1 1] n
580,404 100 L] T 3553 82 1 n 3522021 1 n
500,125 100 20 1 3553.340 T n B2l 5 1
ELp XA ] | ! &y I 7 3553192 3 u 3521787 E: n
5THNS 1 1l A552.153 3 17 2521 664 2 n
3578710 10 2 1 4552 524 100 LLL n 5 3521.545 L T I
15T 561 1] i i 1 4551405 1 1 3521.224 7 n
35T.0an 1 n 355087 305 m 3521.007 5 20 1]
A5TTAM0 1 [ n A540 N} L1 n 3 2500517 1 1]
I577.5M 3 n A48 410 2 n 2550203 B0 - | S0 n &
257008 X 300 1] T 3548, 18 50 7 1 351982 7 1
5576.258 8 n 548,096 7 (] 451560 2 il
3576188 1 n A541,T56 5 1 1 3513417 5 = n q
A5T5 005 1 . 1] n 504,085 1 n 351900 1 hi |
3575. 704 5 n 3545, 725 1 40 h ] 51889 I n
I5TESTI 3 1] n ) 4 162 i} 1 1 I518. 0% a 1
357015 0 2 1 R55 R00 1 1 3518674 1 hi |
357458 30k I 3543.324 1 1] " 3518457 00 a1l 1 1
S5TA TS0 ] i 3 7 3543 15% 3o 2046 n 4 518,354 1 i n
IST6T 1 il J5d 285 7 100 it L} 3518, 156 20 200 Il T
3573458 3 3 5] 2272 i ] ] 3517001 0] L] 1 3
351341 4 [ 3541.924 8 1 1 LR I 1]
3572247 il 4 [ 31275 7 Bl 1] L 3516, 180 2 1
1572 4048 D) 0 I 4 350,926 4 n 515865 30 30 n 4
T4 5 1 35061 1 1] 515,610 i1} &0 n 5
3572212 2 15 17 o421 b4 19 3515298 20 2 1
350,987 1 B n 3540.09 1 n 3515.138 1 15 I
A570.566 200 100¢ n 5 254002 1 n 3515040 4 m
560,925 2 20 1 GG REE 1) 3 1] 3513572 0 30 1 3
3540,500 3 1 3539.362 b ] 0 n L] 3513412 ] it
3569, 308 2 n 353923 200 1 3514708 2 20 I3
3560004 1 10 1] 3538_369 2 1] 5512441 & 1]
3568 430 5 50 n 4 A537.964 1 n 3511285 & n
3567130 50 0 n ] 3537.327 & n 3510542 3 n
S50 2 1 1 A6 815 3h 1 3510 T6d L] 50 i 1
3566510 ] u 5560608 1 B n 35105400 1 15 n
Jan5 B0l 4+ n 3534, 752 4 20 n 350586 1 1% n
3565828 1 1 353413 H 11 S50 TTG 3 n
3565477 ] ] 35405 50 100 n 5 3508.95 I n
5565404 3 il A533.80 3 m 3507 830 200 2000 n 4
3564055 1 il 523,107 o1} it n ] 45061155 ] G n 5
J563 541 200 B00 n 5 b Lk ] =) b 1] 1 1 3506, 242 5 150 n 4
3563712 2 0 b 3531.24 5 L0G m 4 3504936 3 L5 n
G502, T T B0 n 6 A5M.58 1 n 3504737 3 1
i, T3 1 In n 303,16 3 t L NG 1 15 n
2561 dbd 2 6 1] 530,06 1 1 3500968 L] 7 1
S56.1. 300 2 i | 520,715 2 2 ] 3503 .60 4 4 n L]
3560 T 500 e | 2000 I 5 529,458 2 n 3503777 2 n
3560527 | 2000R | 3000 " 7 3570,085 8 [0 n £ 3503190 ] n
355%.570 10 1 JhHE 771 2 1] 4503011 1 t
3555139 4 1 B528.075 T2 1 3502.572 4h n
55003 | 100] 5 T 7 2627301 1 15 n k) 35402, 180 10 L0G n 4
8557825 3 m 3527332 2 b ] I T 3500 863 5 ]
3557 46k 1 Il fitir i ) 1 1 3500812 i} 5 1
3557100 2 T 1] 7 B525. 122 5 50 b1 ] 500,131 1] k-] 1]
556,40 4 1 35254546 & L] 3450, 885 3 b

b




TABLE 1. —Emission spectra of yiterbium — Continued

':'nw- Intmnity . ':'tnrlh Tremndidy z ':an; TRy o

bt irum g Spacieym| LH8MAn | lengd Spmcirym| “HEMan

i o Maggars | Thamguen P typd In alr Mngrgers | Thom) P in oar Maggert |Thomgcan Wpe
i . hamp Famgr A harg lamp H Rarog lamp

349385 1 I 346800 Jh hi] 42 Sk 3 0 I L]

3455.191 2 13 3467.26 10 1 A442.058 1 10 11

3450636 1 9 1z 3457 M 10 200 1 T 3441354 T 13

A0 410 5 1y (14 R LT i [} b | 3441 30 I n

L4058 30 2 4 " 3465 0% 3 40 3 & 34107 3 1

348786 2 1] 3465, 792 3 H] 440,504 5h n

2406 858 5 1] n 3464 05 1 b | 3440018 5 n

105,90 S h " 346457 [ 300004 | 000 1 7 3430648 i b1} 1]

3495, T80 3 1] 3464, 190 100 0 1 330,848 40 r | 2000 n ]

05623 i1} 1 r 363 511 150 nr 3434.70% b i) 150 n 4

Ml 1 15 ir 4330 2 30 I 338 516 10 n

3492 80T 5 0 1" 346510 2 20 n ARTI5E 3 n

301 624 ] L n 3462, 79 1h ] A2 2 n

J401.133 2 1 462,338 pe 1] 15 I METAT 3 1 1

3401 063 3 n 1.7y EI] 300 i 4 2437114 2 t

). A 2k n A61.327 5 [F4 2436 452 LD 0 I i

3400.58 1 n 1541.00 100 9 T IS 4k n

3490.213 1 bt t 2400269 | 00K L1 T T Hi5a1a 2 ]

2B TG 1] 15 1 3460137 4 n HASA 5 H

M85 300 B 1 1 400,062 1] 1] His10 200 it 1] 3

488 805 Flii] 1 1 i LR b n 334 244 1 10 hi |

34BH. 786 200 700 1] 5 o828 4 n 3650 1 b

3482 43 10k b ] 459663 i) 10 1 Fi HILIGT 100 10 I

348854 4 5 n - LOREE L+ L1} n 4 3433 160 10 1z

3487971 20 5 1 H.095 Bl 3 1 3422 942 B0 nur

3487.603 2 1 o8 792 2 n o S 1 L] "

3487 402 3 I J458.391 1 - 1 1 82261 1 k1] 1

B4A 7. a L] n B 250 200 1500 n 5 3432 143 150 15 1

MAT.HL 2 1] 57533 2 n AL TR0 4h I

A6, 137 1 8 n J457.10 2 n 343163 1 13

345, 75T 200 1500 n 7 5704 i n Mal512 2 1

484656 1 b 306,953 1 n SaL4T7 -3 9 "

a4 38 2 b | J456.TT4 & n 3431140 T p 1] 1 1

L 7 1 MS6.515 m 1 3431107 | ZD0R &0 T T

HM.142 1 1% I 3456231 5 0 n 3430872 3 "

248409 2 I 3456.181 43 m 343065 1 n

.06 2 n 355063 5 ] 3430.632 2 n

3482.782 1 1% n A 92 ] b 20,06 L n

3482042 L 10 n 454,75 10 1 242980 1 n

82 St 5 Wh n 521 50 00 b1 ] 2428, THZ 0 -1 1 T

3462 300 1 n 3454.000 | D r (10000 iz 4 I 463 200 a0 n 3

BRL. P0G 2 n HA5528 5 1 34I7 808 1 20 n

3481.68 30 1 B405. 200 2 " AT 508 3 n

3481302 1 il n 2462.398 0 30 L 3 386,878 150 E 1

3470002 ] n AET 9E4 T n 346,558 ] n

MIARAS | 3000 r | 10000 n 5 351 .82 3 1 M43 L n

MTT.02 N 30 n 451,32 i 20 n 406,044 | 300K 100 1 T

MNa A | lo000A | Dddd n 4 M51.X5 E) n 425,71 1 n

MR &0 400 n 4 a9 2 [} 3424750 E n

4512 3 hi] Mo 9 5 n HM.E610 1 1

73,996 5 u 349,362 1 1] 3404 554 3 13 n

MHTLTE 3 1] 4015 Th L 2404.295 L 1

T30l 2 1] ELT L 1 n 344,182 L n

HT2.58 1 ] FHT.905 4 4 n T 34 454 ] "

MTZI24 5 b 1] b ] J447.668 1 20 n T 2471408 L n

HTLE 2 n . 100 01 1] n ] 3430 345 150 0 1

HTlae 1 ] FH5.950 1 100 n 2 410807 3 1

HT0TP ] B ] 5 345107 3 n HILR2 2 o n T

470,106 m 3 1 344454 2 n 19606 20 100 n 4

J469.575 0 m 3442 805 2h n H8.5T1 i n

B0 525 5 L) n 4 M43 58T 30 Hy LI 7 J418 300 40 50 1 T

3468255 -] 5 n 43,301 &h n 1795 3 1 n 5

3468.395 1 20 n 3447, 586 10 5 n H1T.H ] L n

£




TABLE 1.—Emission spectra of ytterbium — Continned

':'Mh Ivtanulny ':'ﬂ; Invharesdty Wy Ity
nal Spectrum e Spactn | Zovman | bength Spirctiun
bn alr Mgt | Thampsan i n o Magpany | Tharmgsen typa nar Magoars |Thonipean

H levmp amp H lpmp lomp i I lomp
417044 250 0 1 J0-450 4 n 3462645 10 2} n
Hloa0 30 200 b 5 3388523 7 n 3362.770 1 1
H1o314 1 1 3387760 E| n J362_T05 + & n
415974 10 1 1z 5 3387 505 200 r 1] 1 | 3362 458 1 ! T
15853 2 n S3B7.570 20 2 1 3351.145 1 1
L5610 i} I 3387, 203 2 20 n 3361927 4 1
415062 10 - 1] 13 T 3387110 2 n 331 573 15 1) i |
344504 20 i i L] 3707 3 n 386).467 1 ] bi]
M15.357 5 L3 n 5 3304, 560 1 n 361,929 30 I
3412 507 . 5 1] 23085 85 . 1] L] n 235045 1 i
M2 453 8 & 1 7 1385550 10 100 n L] 2259198 3h n
HI11.750 L] n J385.82% 4 1 1358612 2 n
11290 L3 i 1 304682 00 15 1 3358 254 =] m
2410.880] 4+ n 3304560 1 n 3357.802 5 4 n
3410650 1 L] n 3304 252 4 I B354, 90 m 20 n
105066 M 1] 1 i 3304007 200 nt ki 3356683 1 b |
410487 1 10 n LTI B42 a m n -] B356.305 ] L] n
342 875 L] 0 hi] A5RT 537 ) 0N LI 5355970 20 200 I
043 568 1 10 H 3381.255 1 n 3355018 1 1
09062 -3 1] 3381060 2 15 n 3354080 3 n
240495 2 1 I380 A 1 L] n 1) JA53 6k s 3 1)
3 515 10 Lo 1] 4 L= E ) | n 435378 20 150 n
308,20 3 " 3380.540 1 n 3353.607 1 1
Hos.0sa i n 33759486 40 LOG n 5 3353563 L ] n
HOTRIZ 2 1 370 TER 100 TN n 4 RELE &) A 40 n
3406536 1 ] n 39517 & W0 n 5 3852, 580 60 4 1
34065 200 200 5 1 1379, 386 2 2 LI 3A57.491 10 30 n
SHIE. T 1 1 1378.698 S0 3 1 . 3351.382 E 1
3405249 5 30 n AT A 10 100 b L] 351,45 Hy 0 LI
3405 093 b n 1978 oG & 4 1 . Az51.087 & o0 n
G035 1 n Brme ] 40 11 3350,967 5 40 n
304108 150 1] 1 5 3377456 3 it 3250 357 1 1
3402640 5 u 2376.780 2 " 350,200 3 1
3K 273 200 300 L] & J3Te.625 3 30 " . 39,942 0 150 n
MOLO10 bl 1] Tinin 1] 5 3375483 | 200 r | 5000 L ] 3349713 1 1
3300603 4d 1] A3TEOTO k] O n B340.074 m ] n
300,45 3 " 3374184 1 n 3347537 150 1000 1]
1399548 3 I 3374.07 1 n 3347.016 2 1
1398.54% 2 13 n 3371473 2 o0 n 3344 504 30 E-1] (K]
3307 561 104 m 3372155 1 ] 34,102 T n
3307494 2 20 n JATE.084 1 13 1] A3a5.958 F t
39125 2 20 n 371,576 500 E 1 3345.921 T it
397087 [ I 1 3372.00 1 b ] 5575 5 r
3306328 40 400 1] 5 ATLAS 100 10 1 3345187 ¢ n
330514 5h n B3T1.000 2 1 135012 o) 1
334519 k] 1 3369 8BS i 80 1] ] 334715 3 n
5494487 1] 30 u i 2369544 T 200 n 5 344507 1 1
3304152 1 o 2369344 20 &0 n 5 3344212 E- 1) 3 1
3303 977 30 a ] 35487.758 ] n 34378 1 n
s als 1 n 3367324 1 1 3343.705 H ]
A3E,.635 2 1] II6TOTT 4 n 3343 566 2 n
3303, 252 1 1 J365. 054 a n 3424071 : 1] 00 b ]
302,555 150 nr 4860957 3 1 S842.98 20k 100 h n
1392300 T - 100 n 5 3356923 M 1 3342.310 1 n
2302 358 2 20 n 1345 900 80 Bo n & 3340007 L] 0 b
S 2T 4 n 365,658 2 n 3340, 191 . 1 u
39L1MH 100 00 n 4 3365444 1 n 3335544 2 1
3300817 3 40 n 365,181 5 1 333476 3 n
J300.63 1 n 3345, 050 4 n 3335305 k] n
3300421 1h 30k n 364,471 4 n LAk o) 1 u
3390246 1k 40 h n 23364, 302 0 m 529075 10h 1
3380985 2 n A354 125 2 n 3335022 1 b ]
2340, 903 8h 1 3363 56 1 n 3334740 ] ] H

25




TABLE 1.—Emission spectra of ytterbium — Continued

Eﬂﬁ Intanalty :‘m bta iy Wiora- Ity
i Spacirm i 5 m Spacirym Tewman
in mir vegoars | TH " e in oir Meggens |Thamgeen prciru In qlr Magoens IThompeon i e
A lemp larmg A |y lamp H loamp larmp
3337.581 1 it 3313.763 5 H 1] 328535 1 I
SA57 420 5 H)y I 5 3313039 3 n 3285, 168 2 12
7.7 S0r 10 1§ T JAL2.A50 1 Hy n 3I183.454 4 40 1L 4
3337.005 3h [}] 3300 T42 2 10 n 32823 3 1
3336.88 1 n SALLA%0 3 ] n 3282 03 5 "
R434. 718 4 n 331180 F n 3715 | T "
534668 20 1 1 3311050 4 30 1] 2280, 850 4 n
3335806 1 (11 1] Alno3r jLi] 1 n A280.335 L 1 n
3335435 H n 310,815 1 n 1270 82 4 n
235 5827 3 n JAur20 L n samaaz 4 n
5anq 521 1 3 n A0 517 i1} i n JITE.90 1 n
33312.800 4 n A0S 470 2 i n IXTBE14 ] 1 1
31057 i 1000 n 4 309,372 ™ 00 ] 5854 5 1
1322 T4 T n 3309.185 5 s n JZTR.400 2 0 1] 4
3331150 @ 1 3300461 2 n JETBO5T T w0 I &
13195 1 1 308,210 I n Jr13 4 n
2321, 5 5 n 4 A306. 783 100 400 I 121607 4 15 b
3238 1 n ik LAk k] 5 ¥ 2000 i | I2T0STE 1 1]
132993 4 1 3305.252 20 N LI 3T 1 n
332950 3 L] n 3304.THY T 400 u 427621k 15 T
3119382 50 100 n ] L5044 550 1) 400 bi | 32758010 B 200 1] L]
3320087 4 n 3304346 L] o 3275.19 T 1]
3017 3 11} b | 303,526 1 i | 327514 1 n
3328.584 ] n 2305064 2 i 275,00 I ] n
330851 2 1 0. 1 n JIT4.96 2 ]
EER A i n 330805 2 [} 22747 & 1
32T ] 1] (1] & 3302978 B I FREERH T i} n
3327485 1 15 1I b L1l 7 1 JI73.63 L n
3307195 3 3 L 3502202 1 " 27208 2 n
S350 z om n 5 3301.780 1 10 n L6 . 1
336,740 L 1I 2301.711 fLi} m n 3271528 b 150 n
2306 266 40 200 H | 5 301481 | I IXTLIMT 2 20 ]
A325.512 1 “Din [H1] 3 3301.328 1 n AT 150 jLH L] n
3525, 104 ] 50 1 4 3290828 200 1t 1 .M b 3 M n
332480 3 u S 54T 2 1 2mET 2 n
332440 10 0 1I 4 B0 4T 1 n A6, 265 =0 200 ]
33M.172 40 300 n 5 3200400 1 & n Jenaod 2 Tl
J324.043 2 12 n BE08. 0% B n J268.84 1 ]
E Ll ] gh n 3298826 1 i n 208011 2 1
3822965 2 250 n 5 3298.102 I n 5267800 150 2 1
Jazaar 1 2 n AT A5 10 1k n 3267313 L] 1
3322 58 1 1] D297 465 H 1 JH66.515 ] 11
SARGE02 1 n 3296, 501 4 ] S 30 44 b |
SHR0.642 2 n 32065825 4 n 6163 4 b
3320.31H4 10 200 n 5 A2 58 ] 1] 3265.950 ] 30 n
Ax 032 5 a0 n A, 541 T [10i] n 265247 2 r
B 2 n J273. B85 2 n 3245 68 Fi 1] 1
19.674 5 1 1253, 68 Fi 1 e BRG i1 - 1] I
B10.412 0 - a0 1 q 226366 3 11 Ji64.114 4 1z
1319180 B0 500 n ] b bt 1 I 3363 948 1 10 [}
3218072 50 1 un g 20510 10 1 263,79 1 n
3314550 1 b bl ] 1 n 3262, 206 6 60 I
2318.283 3 H n 5 1202, 2 0 1 241758 5 50 1
a317.933 2z 30 hi] 3202.080 5 20 u 3261 686 a 200 n ]
2317004 ] i | 201,967 1] i | 2241 508 S 1500 11 3
1114834 10 200 hi] 4 D00 M5 20 1 36102 1 1
33145 405 300 30 1 1 3201024 4 b 326082 5 n
3315590 ol 200 ] 5 F290,555 B bi] 325599 1 ] I
315,101 1k 1ah n 200,14 4 Il F255. 100 100 200 1] L]
31314720 Uy 20 n 3260370 | GOMOOA | SOH000 u S258.663 1 0 bi]
B ) 5 1 28161 1 ] 3258453 a ]
314,52 m b | 1286, 960 1o k] il F256 06 1 I
331427 1 1 3285.78 1 I 3256040 5 L u
k']




TABLE 1. ~Emission spectra of ytterbium —Continued

':'ow.; Inbavaity Zoom .:mh Inbwmaity ZIvem '::'mh Invlretity 2
i RCIPT) o gl 1Spwstrom & lengh Bpacirym| SoEMan
MO 1 mmgges | Thompron % Tres b ale Merggen | Thompron il in ale Maggen |Thomasoen " rpe
H |lomp Iump i lommp lamp H lamp kamp
525524 1 n 32185 4 20 1] 318826 1 n
325462 3 n JXE 105 i+ 40 1] 1ar.5l 3 [}
254197 100 ETL L) I | el ] 150 L) 1 318T.01 3 1]
253091l 10 1 L RIS 1 n 386580 10 100 n 4
2153 545 o1} 1 1 32211 5 T} 314564 1 I3
F253 340 20 14 u JE2] 486 i T 1] 5 318508 ] [
3253023 3 I L2 15 150 n 4 218471 1 1
32652 106 1 1t it 3296 2 n 18390 3 3
AFSh 505 1 5 b | J2M0 14 1 [} 185499 | 5 1
3245.80 L 1§ 1065 B n 3183 46 L & 1 .
3245 57 1 1 3219408 2 ] n FIR307 2 I
304,17 i n 3219325 1 1 n 318160 L] n
3248.440 4 (11 1) 3218013 2 15 n 318252 1 B n
A247.932 L E [} EA Ak ] 106 G n 7 J182. 163 2 1 n
3246.85 1 n 31799 1 n 318200 1 1
I 65T 1 T 1] 321756 3 n 3181 &4 1 n
306,28 1 n 321745 1 n 3181 xT 1 4 n
3246060 n n 321740 3 1 S18103 1 9 I
F45.70 5 n i e 1 7 n J1B091% 200 BOO 1] 5
24505 ] n 7.1 Far t LI i) n 5 318048 1 n
EMadn 2 1 1666 2 1 317994 1 10 1k
2834 5 n 3216273 S m 3175344 30 0 b
3300 4 30 n 3215927 0 10 n 31TRES I n
324212 1 10 n 321508 2 n 317781% 1 i |
S Oddk 4 50 n 3215450 L] 1) n 317778 2 H
4154 ) 1 1 3215.38 H n 317626 3 u
J240.946 ] 1 1 3214 330 2 20 1 376,06 1 1
J240.57 3 m 3414 1 n 3175759 25 L0 1t a
5245 580 oL i 5 1 3213.172 4 n 3T E 2 1
3239.39 1 ] n 3212 485 5 1] TR TR 20 150 n 7
239,195 o 200 I 1] ] k) 7 n 3171176 100 300 1 a
iy Ui} 1 2210112 ] 200 n 5 A5 556 1 L
28725 5 1] 3208.01 3 il 369,066 “hiy 1200 1 5
3236.988 0 o ] 3207 BT0 2 ] 31689485 3 n 1]
323624 10 1 i F e ) 4 M 0n 5 A58, 405 B 1] 1 3
AT 160 40 300 b 1 3207.538 2 1 ] 36172 1 I
3235975 3 L] 1 IH17 40 1 It 167044 i B ir
3235 ARE 3 1 307,380 1] E 2146.727 2 b 1] u
5635 2 i A0, 148 n 200 1F T 3. i} I
F25.4) ! I 3205 853 0 50 Hj B0 i3 I
3235520 4 T 1M05.560 1 ir 316:5.581 1 5 [}
32740 2 L 1§ TN 6H1 i k1) 1T 4 3165875 T 11
ERAEE 3 440 1l 323,589 1 10 1) F165.206 it S 1n 4
Ere bl 1 n JHR76 2 ] Sl64975 & 15 "
328229 L 1 1M 25 5 30 H 31463,780 4 H
2231 98 S 30 ] L Fx1.160 S0y | 200 n 5 1163146 [1L]] L] n T
33190 1 L n 3200,6% 1 L1y Nz 73T 4 1
323181 it n 3190.785 5 o 1L 162,295 50 5 |
3231.376 1 [0 1l N 1 1 3161.80 2 n
3331228 2 1 F198.647 S 1000 [} 5 3161.55 4 1
123393 s 1 3106, 354 10 5 1 T LR 1 8 n
1Mk 1 158 [} 1 31060652 2 m 11 B160.12 | n
229475 4 0 14 3195585 Hr po L] 1] 3 60,01 3 n
328,575 KK} n 195,349 15 T 2159.79 2 n
3228505 5 L In 3194765 10 100 i T 315959 1 n
A2IT.478 1 2 1 J104 342 - o n L] ) LR 2 n
326,725 0 B n 4 S RES 100 r | el "W T 315934 i n
1225 8BRS 1oy AN 1] Ll 319262 4 2 n F150. 2 n
3X5.78 H 200 n T 319245 1 g 11 F158.069 5 10 n
3224.850 4 n 319215 5 1] BI5H.43 1 7 [}]
3224752 3 n 3191352 L] 1] 1 3158.300 &} kT n 3
3204 43 4 n 31690 TR B E] n 3158 145 1 1
IxM 25 1 11 J1H05E 5 n 315743 7 n
S7

TRI-BAT D=7




TABLE 1. —Emission spectra of ytterbium — Continued

':'M}; Inbmneity oo ':'m'; Inbe ity . ':mh' Inmansity .
ngl on ' man ’ LT
el - ™ Spactrum| = mngu [Erectrem | -,:gi. Epactrom| = e
[l L] ormpEen Mg gens | Thompegn Muggers | Thompean
[ Faarog Rargs F lamp lamp H bamp kamyp
A A L
3156365 L] n Slre.glz H ELL 1L T AR ) 5 3000 m 3
355 T 30 40 u 3125.805 1 10 il L. 10 ] B n
313552 2 1 J125. 00 5 b || i 3051, 10 1 1] n
2155484 5 5 1t JLE44G g Tiu 1 300,924 b 15 (]
3155.183 40 L] 1 a 41M.25 K n 30600747 1 10 1
E1l XL 5 4 1) AlzaaT0 i n 3080.61 3 0 il
3153, 880 1040 T 1l ¥ 3123 510 B L] n 089,102 130 r S0 n L)
F153.616 Fa 100 i 312274 1 1] IS 04 10k i
2153180 L] B n 5 3412248 3 n JOER 823 3 30 1]
3152880 2 1 ALk 185 2 k. n 8. 78 1 o n
315244 4 40 n 32138 2 n B8 by 3 1}
315194 1 n e 1 n ST S ] L3 1]
3151 446 i5 1 n N19.37 2 n T T20 ] I
3151255 | B n F1RLLRT) 1 m 3087 46 2 mn
315046 F 30 n J117.806 ( L0OC ¢ [ 3500 It L] 3066.971 L] L] 1 4
3150.1% ] 1t 3117318 H 1 J084,.508 ] 40 [
100,12 2 n 3116702 Elt SO0 1 L] 085,817 10 o n o
J1448.998 30 bl 1] i 3116487 [ Li] T [} 085,434 ] 4] n
J148.43 2 n Hlos2 L] Ly n 30521 B 1
314805 I n 36070 15 L n ] S04 247 ) | n i3
147450 1 1 3115340 100 L L] n 7 R ] n
3145134 B it n alls25 1 B n 344 1 1]
3145 540 150 =00 n ELIE X1 ) on 1] J0E2 34 1 n
345068 B &0 n ] 2114.6% 1 m 3082 264 ] m
342913 1 T 1] 14505 4+ ) 308205 1 n
3142.74 2z n 3112.980 1 " 1] 3081625 ] i
3141733 it 400 n ) h{1 ] 4 It A0d1.18 1 n
38117 3 1] 3112742 5 1 08l 142 2 1
5140935 | 1000 r | 2000 b1 | 3111047 1 L) I 3080, 552 3 k) n L]
514028 2 1 A1 7 8E 5 4 ar 308049 3 n
I 1 L] 1] 109,52 2 i 080,17 3 0 il
k1 ko By 2 1] 0010 1 5 n 079,593 T [}
138577 1 L] 1] II0T o0 | Lo r | 3000 n 4 379, 264 1 1 T
S138 6 5 1t F10T. 760 106 00 n 5 30T 1 10 n
Jmad 2 n 106,97 2 [} .30 I 10 1
F137.622 10 1] 106 1 & n HITT.RZ K n
313751 1 ir FL06.730 2z 10 n ITT 3 7 n
3136760 B0 HK) 1 L] 310G,133 | n 277 18 B n
313667 1 10 n 3106007 4 n 307714 & n
3136.18 2 n 3los.ar 1 n 076,50 1 ]
3135 G0 4 n 63 .11 4 1] 8076013 0 150 n L]
3a5493 1 n 336 1 Il M5, 10 2 3
B1ELE S 1 I JoTL 2 1 304 92 2 1
335416 I 10 u 310218 20 n 307484 3 n
5155,12 4 a0 1t 102074 30 150 1 5 20463 3 1
31339 1 n 3100 Gt 5 n J074.60 H 1
3133 845 3 n 301,361 50 50 n 4 307450 1 1t n
3378 3 n LM 15 10 n 30739 3 n
4132.628 13 10 n L] 3100. 745 k) 1 0T340 b 10¢ n
3324TH 2 15 n L0025 & n 73019 3 n
313294 1 & n A3 2 n JIT2ABG h 7L n
A131.397 1 n 3oa1le 1 [ L] 1 3072 41 4 n
3338 & n 3098 850 4 j L n 3071583 5 0 1]
A30862 2 1 3098,384 k] I 307126 1 n
129,145 & &0 n 5 O3RN 1 & n 000,948 1 1
T A} 1 it Jrog.278 4 u ATT0.H 2 T 1
317 866 0 120 il L4 M6 10 1 n 069,34 2 i
3127454 2 i J005.415 i) ol n 3068, 6% 1 10 S
312749 2 1 ELL AR 19 & [ ] 068204 7 ol )
32751 2 I} 304,804 [ELy] Y n 00T 080 2 I ]
3127.138 4 40 n 3043870 200 r | 10K n 5 ST, 365 11 o n L]
312625 1 5 n 3003 423 3 ki (] L 3654 2 n
3126 102 4 N n 309540 1 11 n G5 AET 2 ] n

2




TABLE 1. —Emission spectra of yiterbium — Continued

TH2-857 Ol =8

':'mh Aty ; \:ﬂb;m- Intmniity z \:ﬂwh haterbiny .
g H Y i Spacteym| SHEmon g 1] | SH*MaR
- air Maggers | Thompean precte il in alr Magipett | Thompaon i in ol Magyan | Thompean P i
H tarmp larg A lamp -] bamg H L] lamng
065, 74 7 n 3033.276 ] n 3004007 i & n
3065,.52 2 n 3038 81 F n 3003, 60 2 hi]
306548 1 n MR 75 2 L n 3002, 608 a0 200 1
3065040 S LG n 4 38531 5 30 n 200247 2 b |
34 860 30 150 n 307,902 15 o n ] 3002025 5 30 It 5
W64, 75 2 n 10345,820 m 60 n J001.564 2 0 "
MiGE B0 4 n 3036.13 L n F001.285 4 40 17 4
3063671 20 L0G 1} 3035 M5 1 Fi n 3000, 987 2 15 I
353 350 2 L n 303499 1 5 n J00W)_BES 2 I
3063125 L1 20 n 5 3004.642 40 200 n 4 FO00, 365 100 S0 n 4
S062, 524 + " 3034.52 3 n 300013 4 n
S0GT.06 | n 3034.32 1 n 2000642 3 1 n
2061645 L] n IR ) k| T n 200043 B m
3060440 5 i fLER ) 2 1 n R 3TT 4 A n
3000304 T 1] 308330 2 n 2R OO0 1 B ™
359,568 7 n 3033.28 1 n 200675 2 n
3059, 362 4 n 303114 1 n 2006373 5 n
305871 2 n Hal wls L) m s G2 -] L0 n 3
3054.66 5 n 3030110 [ 50004 | 3000 ] L 205 0% L] k1] n
358,288 4 " 3023 486 2 o1 m B 2904 94 2 bl n
IR 20 1 n 1L - 2 il n Tord B 1M r QLLH 1 4
W57 20 1 n 02T 470 ) 1 kg 53 2 0 1
305601 2 n 3026669 100 e n ) 004 48 1 1 n
5560 1 n 3025. 76 H n 953,99 1 0 17 &
305596 2 n 302538 L] 1] 200228 5 n
3055.350 H] 15 n 324 935 2 13 n 2991872 £ 200 n 5
3055157 13 1] I 4 Ml 6ld 5 n n ] 2991.70 5 2 [}
054040 1 0 b 322,58 I n 299133 1 n
3053.928 i 20 ] 3022454 10 &0 1] 7 2991, 200 1 L] n
3053452 8 n 1 P 1 n 2990 365 30 200 I 5
E LR 1 10 1| 3000, 4 n RS, Tol 4 15 1l
305220 2 n 020,708 20 100 n 5 089376 ] 10 it
352,021 1 T n 0. 345 2 1 n G ) b po1l i | &
205198 2 n MM 211 5 n 298895 5 i
305111 2 n M9 44) 2 15 n 0B, 6 1 Il
050,63 1 n M9.17T 2 n FOR4_30 H] t
050, 50 L] n M5 058 & +H} n 2007 862 1 ] H
3040 83 2 Il 301 7.540 L1 B n 5 it ) 1 Ll Il
M. 13 T n 016,95 ] n Y ) 2 n
344,82 2 n 3015, 40 1 n e 47 1 1
3044.41 L] n MLaoT 2 n 2085 876 0 . n 4
MBS 2 n 450 m (i) n 7 208078 h] 30 1] 5
047062 0 100 n 1] J0L5.427 4 0 n 5 2084 84 T &0 n
046,482 M b 1] n 4 3014.02 B n 084 44 1 u
36,27 3 n 312,08 H n A3 000 D ¢ 100 11 L]
BM5.H 3 b 301280 3 n 2083, 702 15 100 it
M5 B4 1 | 12028 1 I 2083365 d B 1
S5 AL 4 u 30842 4 I 2987 655 L Tir n 4
S045. 044 1 7 ] 3H1.z18 T 1 2987 4% 0 150 n L]
044,05 m 1] bi | 1 E2H1.00 1 b | 2902065 4 8 1]
4L . ] 1y bi | d 10,73 2 1 2002 .01 E 1
343.53 4 n 0,685 L1} 300 | 4 981 519 3 o1} i
2M43.07 1 1 30010, 392 100 i) 1 4 TR0 482 5 1
S042 T8 3 1] 300021 2 1 2919.559 10 L In 4+
LG50 L] 300 o 4 3007 5 -] n 975,658 3 0 u 4
SMZ.H 2 n 3007546 ] ] el 0 1 I
41 180 T 1 2006 B6A 10 m n 5 1, W ) /0 b | 4
J040.83 2 ] 3008, M) 3 u 29771885 50 m
S).G52 30 i 3006, 14 5 L b 2077, 76 1 hi]
040,504 L] 30 b J005, 766 800 r | 3000 1] 4 2977605 4 hi]
0444 2 15 n 005.118 ) 1 17 505 i} &0 11 L]
S0 235 3 13 n Jod_a2 1 13 I A 1 a 1
b ) 4 E L] t 4 004 45 3 Mk 1 2076,58 1 1
o9




TaBLE l.—Emission spectra of viterbium — Continued

\:n; IMarelity 2 E‘uwh Inkaity ; ‘Wave- Intanaliy

M | . Irym| ZEEMan h hﬂl TR Length - " Zpgman

I ot Maggan | Thomgson sowry trpe o ar LR ] Thomp Serctm il In air Mapaers | Thompean e trpe
H hearvigs e i lamp I a | domp larmp

M5 567 3 b 1] i1 o LS ) 1 4 1] 2905.61 3 1)

2975238 6 1 Pk sl ] 20 n 2P0 37 a n

2073.50 1 n 038184 7 50 n ] 294,79 1 7 n

21204 ] L] 2037.186 15 {01 n 5 ML 20 H n

972,47 3 1] |3 7 2935.52 4 n 202924 .| 80 n 5

207084 b b, 1] It L] 935 245 1 1 n bt & 40 1] ]

270563 | A0D0A | 3000 It L] 2935.108 M bl n 3 21,66 1 n

2009, Th 1 T ] 2034360 1) 3 1 LA | n

T TR 3 1 03382 3] m e 30 2 n

2065, 763 20 100 hi] 7 293290 1 1] 2000, 706 i} 00 n 4

2005, 168 B 60 I o L] | 1 i 2899250 5 ) n 5

2004 B2 4 b 23208 2 n 2808, 30 L1 m 7

1964, 735 100 L] n 5 2931.27 1 1] 280798 H n

2964 39 15 100 i | ] Pl i) 3 n 247 4 n

2O8T, 9% 4 i ot 3 1] 2P06.902 H 1o n 4

2963, 40 L] 00 b & 202044 1 n 2B05. 06 H E] n

I963.255 m o ] 2078973 300 m 20405 3 k) n 5

2063.17 a a0 n xR &2 E| T 2005 5M1 Lit 1K} 11 4

22 522 ) 250 b ) 20T 10 T [}] 5 IB9L.2Rd | 30004 | 200 n 4

7961 8L 4 M ] 0T AR ] T 280%. L 4 4 n

1961, 150 1 ] ] 20T 42 1 " 2BNL2H 1 B n

L B 10 60 1] ] TG 1 10 1] 2h. 24 15 1

2058425 3 H] o ) 2 15 [}] R3804 1z M n &

2957682 4 150 n 202628 1 1] 288774 1] 7 n

295705 3 1] 202445 H L] n IB86. 263 k1] 200 n 5

2055 61 z In Pt e 20 4 n Py 10 ] 1] 4

255318 40 Fu ] I 5 794 235 1] 1Mk n 4 S T 1]

205508 1 ] it b ) 2 T 1] 2ERG 2 ] 4 1]

295445 1 u 2924235 4+ 1 ZBB4.51 2 n

1953016 5 40 n 4 20ZL.A5 1 n ZHEAET 1 [ n 4

25255 4 1 2071 64 i n IR 686 10 1 1

2952 475 4 L] Tl 11D 40 bl 0] n ] T3 01 ] u

252,053 1 10 u 2014 1 10 n 2842155 T 50 ] 7

1951716 | H i | 1019345 400 r T n B 8201 1 n

2951406 5§ ) n 019.08 4 m 88193 T a0 n 5

2051 022 a a0 n T018.80 2 n A1 10 L] 1]

205080 2 ] n 1R 53 1 n BT84 1 1]

295464 I n 01685 2 10 n TR 1 10 ! n 5

195052 2 0 L] 14541 7 N n IB76 45 1 ]

2050326 20 150 11 4 7915431 1+ T n 4 o F 400 m 7

20058840 5 u 21599 4 1] 483 1 n

538,65 ? 1I 2527 150 r b n k1 7411 L] n

T 76 3 7 515.14 4 n IBT3 490 15 1 1

047,131 4 k14 I st 1 B n BT 14 3 n

2,95 5 i 4R 7 L1 1] & 282 1 n

946,852 3 o n 214210 1T i [1) n 4 7211 4 1 ]

2046165 10 il n 5 HMATE 3 n 281712 2 il ]

TG 305 30 0 n 1] MLz 1 10 n 2BI05T 3 1]

TG T 100 ¢ BOG 1] ] 92865 1] 50 n 4 BIn51 3 b

5.22 3 n 912,51 5 n 270,061 0 i1} ] 5

24505 5 N n ot b 2 n 286361 1 n

2944336 3 T 2411.61 K] n et U ) 1 15 n

419 2 n 211,523 40 200 n L] IB68 536 5 n

T 0 2 n 291043 ] n 286790 T n

294315 | n 290688 4 n ZB67.58 5 15 n

T2 A2 10 50 n 4 T00 48 H 150 n 5 286720 1 7 n

Pt ) 2 [} 20519 ] 10 n 7 2B6T.005 10 + 500 n 4

oA 15 4] I ] 2908 55 1 9 n 2866, 179 4 k] n &

.77 i 1 " 2908.33 n 50 n 1 2065.96 1 & n

294111 | " 00815 4 1] 86574 1 n

40517 =) L5 1n 5 00800 5 L] 1] 265650 1 7 1]

240,25 2 " 290688 7 1] [}] ] 865,328 5 E 1] n 1]

2080554 o) 100 " 5 006313 1 T m 3 1864, T25 4 H) n L]
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TABLE 1.—Emission spectra of ytterbium — Continued

‘Wonm- hevtanplby Wiy ntmnEiny 'I:Mh |nbrgdey
lregahy 5 | Z2#man || lengeh F— rgh Spectm
Qi Maggess | Thampean et hpe in et Magpert | Thompron trpe b glr Maggers | Tharmgmsn Rl
H lomp lomg H lamp Marmp H lamp hamg
A & A
285462 1 1 n 253595 1 n N C06 B 50 1T
255419 1 n A5 43 2 n 3T N ) [} H]
205313 5 ] n 2835.13 1 n 2704.211 o1l 100 1 1]
286297 2 ] n 2R3a.972 [} ™ n ] 2707, 796 13 80 3 5
06285 | ] n .68 4 n 2r7a 2 1]
561,34 1 200 n ] 283368 1 1] 2704, o 4 n
861,212 440 300 1] 5 2832 M0 4 0 n [ P R 5 L] m 1
2841.11 5 30 H] 20320,984 3 200 o 5 2mene ] 0 n &
206070 3 15 n 2L B8 30 m 7 295,074 8 40 n 4
Z860.393 ] 1 1 1 2830.639 L 4 1 M. TTS 7 ) 14 1
I859.04 4 20 1 poi- L 10 1 21044941 10 T 1 3
250005 | 100DE | 1() I 4 2N 3 o0 1 T 794,08 ] 10 1]
250 392 30 00 ] & 2aET 8L i 5 H 2793280 10 &0 I3 4
ZR5E. 460 8 440 1 4 826,735 3 1z 275254 3 1)
858332 15 ] 1] & 2006 522 2 n 2700.47 3 m
w5175 H I 2826003 15 n 2789505 k] 1
20572 4 kil 1I 5 2824.974 20 100 11 5 2780431 3 15 n
2857.13 3 I 284 B8 1 4 n 2 M5 S0 m
5585 1 7 " 28459 2 9 n 2787965 7 a0 n 5
2854 490 bLi] 50 n L 2824.20 2 1 n 2TETOI0 1 7 n
2854 144 e & 1 4 poi s L 1 m PG5 1 5 n
2A54, 04 d L 1) " 585 7 50 n 7 ITES.503 2 1
285368 i 30 n 4 2823320 4 n 2785.750 ] an n 5
2853408 & i H n ] 282152 a n s Qi 2 n
2852 £3 1 n 421.152 0r b L1} n 4 ITR4.966 4 1
2851.92 4 n 2BML12 3 n 2T84.656 30 150 b &
285186 1 ™ i 5 819,75 2 th 78226 2 it
2851.13 S00R 100 1] 4 281945 2 10 bi | L] ) VG ] 1
IR0 54 k! 1z 281924 2 1 a4 1 5 n
IR50 13 1 ] IBIETE & TOM) L[] 1 182,003 1 H] n
T40.90 3 n 2B17.66 2 1" 2782102 1 2 I
B 1 n 2816.915 GO0 n 7 2781.493 ] "
2848.71 1 1] 2816268 2 8 1 2780 820 1 3 1z
2849336 3 40 H] & 2816317 4 20 1T 780,125 5 n
poin 1 T i | 15 M 1 17 218,032 3 15 b |
TRAE 45 20 1) n 4 mlaar H 10 n 279412 3 m
BATHT - 1) 2814508 20 100 L ] 2774.688 L 5 il
2B41.75 2 1] 2814 24) 2 10 1T 2706, 280 & 200 1) L]
2847 6l 2 n 1404 2 1 215,440 i 10 b1 Ll
B4 4 " ZB12.00 1 " 2774304 5 20 u 7
47175 300 r L L 1 3 ZB1TE12 2 ] L 277391 2 1]
2B41.03 1 1] 2811133 2 B n 217166 2 ]
283 304 5 n 0123 L] 20 1l 4 2771.324 =0 100 1] 4
2846, 183 1 5 n 80104 ¢ 1% 1] 2770405 2 i
2840.355 4 n 250%.326 I 9 11 2760 412 2 n
2844 B85 4 20 n 280875 2 n 2768.241 H 0 n
2844067 4 " n 2808514 2 S0 m 2766.624 2 7 n
843,82 2 15 n 2808, 30 4 -1 n 5 266 16T 1 2 n
2843. 702 1 T 1l 2807 83 2 10 n 27654495 Ll ] m
2842 955 300 m T 2807 Tdd 2 -] n oS0 2 ] n
2042 506 & 30 n ] 28011.52 1 4 n 2TetAl4 [+ 50 n ]
B2 5] 2 ] o BTz 10 m 2762.716 1 3 n
42.M] 1 T b 207,180 2 .| n 276170 4 n
2841140 ] 15 1) 1 280:6.43 1 1 761373 10 0 n i
2841.308 2 20 1 & 06 05T i + 1] TG0 T m ) n 5
2R41 M 1 n 2R04.807 1 E] 1] 279,582 i 1 n
2841 02 2 [} T4, 260 -3 30 ] 4 2739257 3 n
0l 2 " 2804.427 4 1000 m 7 2755.003 7 £ 1] 4
BN 1 ;I 2804.219 400 11} 7 2750 263 1 1]
283917 L n 2801508 L 5 1] 235865 1 n
2834.64 3 15 1] 2801 272 1 1T TIa7.542 3 n
2837.92 2 n TR 1 2 1] " 276,76 200 m
2308 I n 2800, 060 ] 30 1] 2735.94 200 m




TaABLE 1.—Emission spectra of vytterbium— Continued

Winan- Inbmpnaity Wive- Tnhangbty ‘Woue Intgnalny
lungih Specirum hungth Spmcwum| Zeeman | bngth S patrum ZTEmn
In alr Wagoers | Thompaon free in air Naggers | Thewnpean Sl n o Magoery | Thernpaan trel
H lmp lamp A lamgp lamp i lamp lamg
275443 3 p 1] 1] & 2719.005 a 15 n T e, 18 2 ]
2754105 2 0n Pt 4 200 12 T 650,993 2 111
2758564 L] 20 il 2PIT. M6 2 L 2680, 404 .3 40 b | L1
Z751.452 b [ 1] 1§ 4 717661 k| 10 n Z4TR 84T 1 3 i
ITSEATT G00R S i 4 ITITEIT 1 L} " SOTT. a0 | ol 1] nr k]
2740907 3 S0 [[H 7 104 § 20 " 7 2676.131 3 ] 1]
TTaR.624 i 13 n 2716463 2 m 2674806 3 iy n 4
2748664 Hr 153 n 5 271635 3 5 n 671331 30 m
2T4R.56 k] 1 n ENTT 3 n D672 45540 MR 200 n 4
2748 00 ] 30 n 4 315 3 15 n 7 2672028 2 u
247041 3 0 n 715,640 1 4 n 2671958 | 10DDA 10 1 T
2T4T 560 . ] a0 Il & 1715383 4 T u 271,554 2 1
IT46.B3 1 1 271517 1 o 0605 1 1L
M52 5 30 n 5 2714 408 d L] i | L] T 1 1I
2745115 2 ] Ei] 2714.12 2 I 669,131 1 3 1]
2744, T2 1 3 hi] 2714062 1 i 266804 2 "
2744372 1 1] 2713718 2 1] Fohb 752 ] 40 17
241141 2 1] 2T AR 15 [ 1] 1] 4 2664, 707 4 0 n T
24651 1 ] ] FLarE | 2 400 n 3 2668,587 1 k] n
ML 4 15 1] 71785 0 30 1z 5 26568002 2 m
T4LT14 B 40 1z 5 7109 1 [T 24T 965 2 n
2741150 2 ] " 2710674 4 40 n ] s P2 0 b1 m 7
0. 3 L] I 2710544 20 - 1] 1] 5 2, 122 2 e 11 m 7
2740551 k! E n ITLODG 2 5 n P L] 100 n ]
2780397 1 4 [H 115 4 i 1} n 4 2664504 i mn
2740215 2 ] " ZT08.542 5 30 n ] 266439 2 1]
ITARATS L I n 270846 2 1] 663, N0 2 5 b |
2734818 2 4 [} T IThaBs N ™m 2061 5 ]
275881 ] " 25,10k 3 ] 2660861 i 4 H]
27FT.61 3 13 n 5 M, TR F Il ). T3 2 1]
2736.553 4+ poH n 53 3 15 b | HEE0.982 100 [11]
2730050 2 n 20213 1 4 b 2963 2 u
2185675 2 L] n 20T 1 4 I 26509, 567 3 n n 4
IT84.928 2 n 270,130 3 3 ik 263746 L £}
I3 1 n 2700, i} L] L 3 260720 4 11
273087 -1 Ei] n 7 2E08.617 2 8 1z 2656830 2 L5 n 5
T TM 4 n DL 44T 1 1 2056.125 41} L n 4
2865 F u 266,625 L bl n T 658,75 LODOR 100 n Fi
212 - L 1] 3 606,130 2 i 6524 2 1
2732942 L 4 u 2605, S5t 2 1z 252 25 2 T m 2
T T42 ¥r 150 " 4 205427 ] 60 n ] 5174 ] 1000 m 2
73350 | " 20499 1 n 265168 2 1
2732033 1 n 2694622 L 4 1l 2650, 700 2 1 n
2731 43 1 i 2602, 03 2 m [F4 2650728 o EL w 4
ITALSTI k] 18 e Ll T 2 15 13 [ 2649 THT L] L] n L]
2731517 2 n 2O9L.PM 5 EI] n i} 2649, 163 3 [}
27362 1 11 260149 3 n 2648803 L} a0 n 4
Tike.50 2z a n 5 01 44 bt n 2647 455 a L] n 4
2729.093 1 5 n 2601012 H S0 m 3 4T, 225 z 10 n
272847 1 n 2600660 H 2 n 266,947 ] 30 n ]
27240 -3 20 n 4 2600, 208 1 E| n po SR 2 1
2TE 66 1 1 685 A% L m 2644 308 Hr - 1] 1z ]
nne 1 n R0 A58 2 m 2643562 100 m
272465 1 3 n pRa. 2 | n 23 23T 3 n
2724 AL 2 n 687,980 4 1y n & 2642815 5 n
10338 3 n ZHET, 1 o ] 2642558 [ L] L n ]
2R 150 2 n HERT.E 1 n 2641597 I 1% n
g X v 1 5 n A5 2 1] n 2641 _BBG =i 50 n 5
g |3 ) 40 n T 5,30 2 m 24145 2 n
2721895 k] n 605002 2 m 240,482 05 m
2721183 3 n 26584, T4T 10 w0 n 3 2637448 10 L] n 4
bip- ed 1 5 n 2683, 895 I n 2638506 4 5 n
270%9.99% 2 n AT ALE 4 M n E 2638055 1 SO0 m 3

8




TABLE 1.— Emission spectra of ytterbium — Continned

Wnm- Il — m Lesbariy Zewm mh Inbwnsdry .
brmgth Spectrem i e 15 pakcivim an S pactrum
In wir Maggan | Thameson P e n oir mepers | Tharpean Trpm b glr Maggers |Thamgeen R
i lame b H lomp lamp H lomp lamp

2647637 2 I 2502 604 ) m H231a 4 10 it

2537378 2 2 n =z 1 ) 3 I ] -] 2541.82 1 1]

HI 519 1 & n L] 2590111 2 E n 2541 16 2z -1 w

D53 Moo 5 n 2590.528 2 i 2530650 | n

X¥.ETE F 8 n 2584.617 LoD 1] ToA0.0d 4 n

35,37 30 i 2506, 30 3 10 bi | T IRA, T 2 n n

2635, 197 1 4 n 258567 2 Il 253867 J0A 200 n &
203450 2 m 2584. 76 2 113 2538, Ha 4 30 n

2634300 30 30 bi] ] 2583.748 1 4 u 2EITHS 1o b (] T
2634183 k] b1 25T 3 1 2537240 1 5 b1

2632 50 2z B i Pl Fi 1] 2537.04 1 ]

263173 ] 13 n 5 2562.068 3 [H] 2535 062 H 10 ] ]
2650.36 1 1! 2581 41 1 ] " 2585 027 4 20 1] 5
2678.80 2 7 1] I581 002 3 n 255406 4 it

DHIR 60E 1 ] 1] 2R 346 ] 1 2532 55 2 & n

LA 4TS H In 257957 4 L) m 1 A1 2 3 n

60T 3 x I & T T4 E L] n 254100 1 11

2T 300 nI 517005 5 i n 2509 08 1 3 n

24,090 3 5 n 57600 2 n e L] 9 n

262452 2 1] .7 I [[1] n i 2 i

262322 2 q n L) 2578, 147 ] 30 n 1 2528 836 1 1 1]

HRLET ] . ] n 257215 1 4 n 538,339 3 25 I 7
221.11 1 GO0 m 3 2571.69 1 2 b 2527954 3 i

2619.53 3 15 n 257136 q L) il 4 2527.804 4 30 it 5
2619074 4 b1} i | 5 250051 | 2 il 251T.4% 2 1I

2618048 z n 256860 2 1] 2507 165 2 n

2616.800 40 L 4 256817 k| 10 1T 250,11 H 3 1

61700 100 r L0 1 ] LT GOT T Ty m T 256, 189 3 n

2615.35 1 H n TEAATH 106 m I524.990 2 10 n

2615.262 ] i} n + 565512 10 43 n 2524 573 4 ] n

31455 1 3 n 2560.430 5 i 252430 i m

251445 2 3 n 2564.32 3 m 250 4on 15 50 n ]
1263 3 [ L] n 563,92 2z 2 n plivrdis) 15 m

612041 4 b H 11 2561 66 AL m 252104 3 15 n
2611.64c 4 2 n i 10 m 2500329 B m

310,860 5 20 n T 255991 3 5 n %1939 2 n

26)0.531 | 4 n 2559004 3 m < |- M) H n

2600914 30 1] 2550 40 3 2 n 251847 1 n

i 1 4 b | 2557 504 4 H] H ] 2518.01 3 10 n &
26T A ] EL) T 4 557,705 1 3 I =) [ F ) 300 il 7
260722 2 m 2557.259 4 0 n T 2518.35 ] 30 1] ]
260543 2 3 1] 255630 L i | 2516118 1 1

260459 2 [} 255629 1 00 i 3 2516031 k] 15 n

603 55 L] ur 2554.641 ] i 2515500 2 T b 7
B0 53 5 3 n 3 55208 2 s 1 515,460 2 3 i

260240 2 n s 13 o n q 2515165 2 n

260187 b 1] 1 1 o247 15 - 1] n 7 251469 L ]

3 A 2 2 11 550D TG 1 n 2514248 T 20 n 7
600,508 1 2z n Pl = K] (1] n 2513464 1 n

260021 E 15 n 2550.4% o} n DEL2ET H n

250075 1 2 n 25540, 060 10 Fo0| n 2512504 5 1l I 5
o514 1 1, 1] 1] 1 2550.023 3 i 2512061 S L H n L
259043 2 3 1] 254 756 3 15 n 1 S11.868 4 b H n

25911 2 1z 2548 0 3 1§ 251050 2 T I

259T.68 | 3 n T 498 2 B 17 251020 L 2 Il

BT 619 ] H n 54723 2 5 n 510,18 1 1]

299740 1 5 n 47 M 4 n 2510.03 L 1 bi |

159723 1 500 m 2 T5A6, 06 | ] n 250085 2 5 1]

2506735 3 30 n 250026 2 5 n 2508 073 i) F. || m
25046320 [ B n 1] 2545871 2 4 n 250, 55 1 1]

259616 L] ] n 1} 2545, 545 2 n 2552 4 1]
50493 3 b ] n 2544 T2 2 n 2506, 25 40 m

584,20 3 15 I -1 2543, T 5 bl ] 2505477 L] Hy 13 L]

E -




TABLE 1.—Emission specira of ytterbium— Continned

m Inbgnadty Zewm ':'MI; Imbgaity s Wi Intgnalny
n 1 on ngl e langth Immman
2 Spmctnam Lo SEaciiurn it —15
in ol Maggers | Thompaon typa ik Magger | Thompaon L in or Meggers | Thompaon et iy g
H lamp lamp i lamp loamp i lamp harmp
2503.45 1 o 244945 4 " 179802 £ 20 i
2502 02 30 70 m 4 2447 26 3 10 1] 230787 -] W
250021 1 3 n 2dds 41 1 n 239773 ] n
2500, 568 2 6 u 244592 1 2 n T i n
2458, 73 2 n 24454 2 1] 23,74 MR 0 n 4
2404, 36 ] ) n 244374 2 1 I3M.57 2 B n
2406 55 2 n A2 £ 1 3 n 2340.18 3 n
5,63 5 0 n 244043 0 m 2308 A} 2 T n
149505 4 3 n 2430.01 1 n 2386.75 4 n
2903 64 3 10 n 243972 2 I 23854 1 n
28350 2 m 2400 55 3 5 n 2325 0L 1 5 I
2491 6% o1} m 2 20 m 28544 1 it
491.15 3 5 n 458,27 L] [H] 238798 2 i
2460 42 i ] m T 243724 4 T b | 2382 57 1 m 14
238392 3 n 243687 1 2 n 38039 2 15 I
F487.08 1 3 1] 245006 5 u B 20 it
2484.59 5 N n L] 234,71 1 9 m 275,18 E b1
248419 H] m 243402 ] n 37474 1 ]
481,42 1 3 n 2535, T4 1 il 7452 1 5 b
461.35 2 n 243362 1 3 b] 374,32 3 b
2481.03 1 2 n 2433.43 i} mn 2373.89 2 20 n T
oy e 1 n 2433 16 1 2 ] 2373 06 T 1]
M15 1 5 n 253505 1 n pari ) 1 n
2477.76 1 n 452,62 2 3 1] el 30 it
247662 2 n 2432.01 2 n IR 50 2 I
2475 02 z n 2431.69 1 n 23659 .42 L) 1
247352 2 1 n 242018 m m 36T .46 5 i
247427 1 1 It 2429.0] 1 i n 2607 2 u
247395 1 1] 2428.74 1 n 236508 2 1
2471 14 3 n 2428.30 | n 365,43 L) 1
M7L.06 2 3 u 40 12 & n 354,10 2 m
24085 2 u I 1 n 23340 i 9 b
246889 1 2 b 242720 1 n G2 80 10 60 u
2469.52 1 (] 2426.19 1 n 236250 1 n
T46T.24 I n 2435 5R 1 n 236106 M m
246663 5 0 n & MHME] 4 ] n 1358 6T 2 n
465,13 2 b 24896 1 n 255855 ] in
T 1 1o n 4228 (11 b 1] n I357.84 1 T n
2l 50 JLULIEN i 1 1 242135 1 b n ) 235507 1 n
2463, 70 1 u .03 1 4 n 2R50.06 1 n
246335 2 L] u 241041 1 1] 340,59 7 n
46304 1 n MH19.20 2 i IHTA] 1 n
A2 T 1 n 1834 2 " 234563 3 m
240].98 H u 241701 3 n A3 155 4 0 n
246183 1 u 241539 F n 3409 4 7 n
46140 3 1o m 241433 2 ] i 2340.78 1 n
246025 10 L] m 7 HMI1ATT 2 " 2340, 50 1 ] n
2460.00 i 1 u 13 G 1 5 n 2339 51 1 n
G095 1 4 i 241233 60 m 234v.97 p i) m
HGR.687 1] m 241158 ] m 235603 1 n
458,22 4 u 231077 ] m 2335.44 2 10 i
457,13 3 mn 410.04 H nI 235,11 1 1
T5E Td 1 bi] bR 1 [} 2333.28 T m
56535 1 u 240906 5 I 233228 1 n
245608 ] u 240798 1 it 2331.56 1 u
245507 3 n 407,76 1 1 330,39 1 b1
254.75 1 10 u 240610 1 1 2328 1 1]
2454.52 3 0 n b 1 10 i I T4 3 n
245351 2 n 2404.62 2 m el 1 n
245194 2 a ] 240355 50 1 232692 1 1t n
2451.15 1 b I403.41 4 1] a4 30 q 1
450 25 3 5 n 0271 2 o 8118 4 n
2401 1 3 n 2300 93 1 ] a2 1 n
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TABLE 1.—FEmission spectra of yiterbium — Continued

Winmw- Mtrikiy e ':':ﬂ'; mtaniiny Zagemon E:Th |bwrpdey
fenigth an pa 5 wm i & pctrm|
Inalr |, Tharme ST yme N | meggens {Tharmpson Feem i moar | seggen |Themenon

R Lamp fame A lamp lamg H bamp lomg
283163 1 1§ Pt 20 3 bi | 2148.60 = m
3171 38 1 it e vl 100 m 214477 15 e "
232061 2004 150 W 4 225703 . ] nr 19221 2 n
2318.65 ) 11 s 48 i 1 2159.98 I&e I
131520 kA [ Lo n =k £ 1) 1 n 213,35 4e o
231481 a i ikl 2 n 213T.71 4 n
FLILE 1 200 m T 251,93 L n 2185.27 3 H]
231259 1 L] n e T 00 m 213140 & 5 i
1118 )] ]| 224318 1 n 2136 T4 [T1] il n
R4 2z 5 1] IM011 300 1 2185.57 4 n
300,27 100 m 751 2 n 2120346 3 o
s i 1) 1 ] 1] THL56 5 nI 2115.18 m ur
2300, 30 H n 22171 5 m 211762 ] I
2506532 F] 00 m 1 22489 1 1] elas7 10} o] n
25303.28 2 n 2024 45 100 ] n 4 2114.56 3 m
2301.16 ] n 200 35 1 n 21139 1 1]
0N 6T I i 1620 1 b 211020 4 1]
e 4 I 21468 3 b F106_54 50 [}]
296,63 2 I 221306 1 I 2106, 71 10 113
92,83 4 In ZR12.60 3 3 2T 5 0 I
I 13 3 n 2211.9] 1 n 2102, 10 4 m
2091 61 1 1] 2311 2 n 2008, 36 L1 m
o] 4 1 n0e.E B m 20619 15 m
220890 2 10 n 21,20 3 n 20531 B m
ZTER.14 1 n 2156414 n m 200477 I m
Pt 1 1 218945 ] n 2093.13 L) 1]
28519 4 n 214571 10D B0 " 5 2092 .26 1] i
s b 30 bi] 2178 4 7] fru 12 B2 a1l m
2R3 40 3 L] 1 AN B 1 3 1 2087.98 i 1] m
22 00 1 150 n 216870 2 I 208737 10 ur
HHH 1 w Z2165.21 3 n 086,53 4 m
276,11 | n 25389 4a ¥ MiTE06 L] m
227507 3 n 216160 10 L ] n 207364 1o m
2.0 1 n 21490, 20 L] n G752 4 m
2. L ] 2 1 215989 | n 206649 10 m
2269.57 1 n 2155.88 3 1 205480 b m
T8 57 4 b 2155.50¢ 30 b 2029 .54 L] il
Zr6k.51 3 n 2155.20 L] u 22 (3 H] 1]
267,16 -] hi] 2154.19 20a v 202136 2 n
R 6T 200 m 215232 3 [H HAa.0e 2 u
N3 59 1 1 214894 - n 1998.17 4 m
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