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The present analysis classifies 2725 lines and identifies 768 multiplets of the doublet, quartet,
and sextet systems. The results are in complete agreement with Hund’s theory, and indicate
that all the important features of the structure of the neutral atom are now known. The results
agree closely with those of Catalan and Antunes (who classified 2076 lines) except where
changes in term-designations have been made on account of Zeeman data or of a new interpre-
tation of the convergence of the components of multiple terms to their limits. The principal
ionization potential is 7.84 volts. Tables are given of terms, electron configurations, and of 3007
lines, of which 91 percent are classified. Zeeman effects have been observed for 871 lines and g
values derived for 270 levels. The large majority of these have nearly the theoretical values for
LS coupling. There are some cases of g sharing (Table VII). The wave-length list includes
measures of 1282 lines made with the interferometer by Dr. Keivin Burns of the Allegheny
Observatory, which, by his generosity, are here published for the first time; and also 274 newly
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measured lines between 2230 and \1814.

1. PrEVIOUS INVESTIGATIONS

HE first regularities in the arc spectrum of
cobalt were detected by Walters! who
identified the lowest terms of the quartet system.
Catalan® in 1928 classified about 1200 lines. A
thorough discussion, classifying 2076 lines, was
published in 1936 by Catalan and Antunes.?
This publication is unfortunately difficult of
access in this country, and the situation is
aggravated by the fact (communicated to us by
Dr. Antunes) that the reprints which the authors
hoped to distribute were lost in Toledo at the
beginning of the Spanish War. We are very
greatly indebted to Dr. Antunes for the loan of
the single copy of this work in his possession
—of which we have retained a photostatic copy.
The present work was begun without knowl-
edge that this investigation was in progress, and
has been extended farther with the aid of ob-

servations in the infra-red and ultraviolet. In -

view of the inaccessibility of the results of the
earlier analysis, a detailed presentation of ours
appears to be in order.

Observations of the Zeeman effect for 151
lines were given by Roth and Bartunek! who

( 1 F.) M. Walters, Jr., J. Washington Acad. Sci. 14, 407
1924).
2 M. A. Catalan, Zeits. {. Physik 47, 89 (1928).
3 M. A. Catalan and M. T. Antunes, Anal. Soc. Espafiola
de Fisica y Quimica 34, 103-145, 207-297 (1936).
(1;%) L. Roth and P. F. Bartunek, Phys. Rev. 47, 526
35).

found g values for 93 levels. Our observations
include 871 lines, and give g values for 270
levels.

Marvin® has made a theoretical discussion of
the energy-levels in the deep configurations of
Co 1. We have found certain additional terms
close to the positions predicted by him.

2. THE OBSERVATIONAL DATA oN WHICH
THE PRESENT INVESTIGATION Is BASED

(a¢) The wave-lengths have been compiled
from all available sources (listed in Table VIII).
We are very greatly indebted to Dr. Keivin
Burns for putting at our disposal a long list of
unpublished determinations with the inter-
ferometer. With his generous consent, these are
printed here for the first time. Dr. Burns states
that these observations are good to two parts
per million. They are distinguished by heavy
type in the general list (Table VIII). Next in
preference, in order of accuracy, come the
measures of Meggers and Kiess in the infra-red,
including unpublished data kindly put at our
disposal ; those given in the Wavelength Table of
the Massachusetts Institute of Technology; and
unpublished measures of grating spectra by
Burns. The observations have been extended from
22230 to A1814 by measures made by one of us
(C.E.M.) on a plate taken by Dr. A. G. Shen-

5 H. H. Marvin, Phys. Rev. 47, 521 (1935).
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stone with a normal-incidence vacuum spectro-
graph having a 2-meter glass grating ruled
30,000 lines per inch. The dispersion is4.2A/mm.*®
Few standard lines were available, and the
measures are not of high precision.

King’s temperature classification” has been,
as always, of fundamental value in the analysis.

(b) The observations of Zeeman effect were
made by one of us (R.B.K.) but include some
plates and measures made earlier by A. S. King.
They were obtained with the aid of the Weiss
magnet and the 15-foot concave grating spectro-
graph of the Mt. Wilson laboratory. The field
strength was slightly in excess of 30,000 gauss.
The spectrum was photographed in the second
order (dispersion 1.86A/mm) from A2200 to
A5000, and in the first order from A5000 to
A7000.

Measurements of the Zeeman patterns were
made with an ordinary comparator. Most of the
complex patterns were unresolved, the # com-
ponents usually appearing as doublets with the

TABLE 1. Observed and predicted low levels in Co 1.

PRINCIPAL
CONFIG. TERM LEVEL INTERVALS
3d4s? a‘F 0 816, 591, 402
0 808, 594, 406
b*P 15,184 590, 422
14,955 250, 385
a*G 16,468 766
16,051 787
P 20,500 715
20,878 787
a?H 21,780 695
20,992 703
v*D 21,920 1232
22,962 1168
2 35,798 —320
D 56,272 —352
3d%4s b*F 3483 660, 548, 386
3483 662, 538, 396
a?F 7442 1018
7629 1050
a‘P 13,795 241, 363
13,857 498, 243
a?D 16,778 —307
16,799 —359
a*P 18,389 385
18,194 221
b»*G 23,184 23
21,294 4
2S 47,421
3d® 2D 27,497 973

6 A. G. Shenstone, Phil. Trans. 237, 453 (1938).
7 A. S. King, Astrophys. J. 42, 347 (1915), 51, 179 (1920)
Mt. Wilson Contr. Nos. 108 and 181.
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components widened in some degree, while the
p components were either undisplaced, though
broadened, or appeared as doublets. Measure-
ments of displacements on complex patterns
appearing as doublets were usually made on the
centers of gravity of each component of the
doublet. In some cases, however, the patterns
were on the verge of resolution and were strongly
shaded inward or outward making it difficult
to locate the center of gravity. Then settings
were made on the strong edges of the pattern.
These should give, very nearly, the separations
of the strongest components of the complex
patterns. In many cases one component of a
doublet pattern, or one side of a resolved pattern,
was badly blended with a neighboring line. In
these cases the displacement was measured
between the unblended component or com-
ponents and the no-field line appearing in the
adjacent spectra.

The reduction of the observed Zeeman sepa-
rations in angstrom units to the theoretical unit
of the normal Zeeman triplet was done in the
usual manner. The field strengths were deter-
mined from measurements of the patterns of the
sodium D lines and of numerous normal resolved
patterns of previously classified Co I lines.

3. RESULTS OF PRESENT ANALYSES

The results of the present analysis agree in
general with those of Catalan and Antunes,
except among the high levels—both odd and
even—where many changes in designation have
been made, based largely upon Zeeman data not
previously available. The number of terms
identified is 99—47 belonging to the doublet
system, 43 quartets, and 9 sextets—including
284 energy-levels. There are 43 more levels which
have not been grouped into terms—a total of 327
levels, of which 132 are even and 195 odd.

Combinations between these account for 2725
lines—including 69 which are unresolved blends
of lines which should be roughly comparable in
intensity. There are also 42 faint predicted lines
which are masked by strong ones. These are
grouped into 768 multiplets, and 204 com-
binations with miscellaneous levels, observed in
whole or in part. Of these 186 are doublet com-
binations, 197 quartets, 18 sextets, 288 doublet-
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TaBLE II. Electron configurations in Co 1.*

Livit d's a’FF vr atP P SH H 3G e D D 3P p
Added
Electron | 4s a*F P a* a*G 0*D 0*P
4P ZGDO x4D0 GSO x450 4G0 ZGO w4 FO 2F0 w4P0 . 2P0 450 230
zﬁFO xdFO GPO x4P0 4H0 ZHO w4G 0 2G0 S4D0 s ZDO 4P0 2])0
28G9 X4GO 60 H“Do 470 270 4fJ0 2JJ0 4Fo 2 o apo . | 2po
ztD0 22D 2450 2250 | w?GY: Xx2F0; 2po x2S0:
ZtFO 22 FO 2iP0 | 2P0 | 42HO: x2G° 2Do w?PY:
Z4G0 Z2GO w4D0 v?DO : 210 z?I{O 2F0 2D0
LimiT d8 @F 3P G D LiMit d's a’F WF LimMit 48 a3l
Added Added Added
Electron | 45 | b*F | a*P |G | a®D || Electron| 55 | ¢F | f4F | BF | g*F || Electron| 5s eF | eF
a*F | a*P )
4p | ¥ DO | y4S0 | y2F0 | 2P0 4d | &P | feP P 2P 4d e!P | e*P
YEFO | 94P0 | 2G" | x2D0 eSD | f*D ‘D D e!D | etD
YGO | v*D° | x2HO: | w2 FO: f8F | #4F 4F 2R g'F | f*F
G | 4G iG G G | G
y2DO | 2S50: eSH | f*H ‘H :H eH | eeH
y2FO | x2PO:
¥2GO | w?DO:

* A colon denotes that the assignment of the electron configuration is doubtful.

quartet, and 66 quartet-sextet intercombinations
(while 13 are double intercombinations, between
doublets and sextets).

The terms and unclassified levels are listed in
Table IV. Some of the higher ones are incom-
plete—the components of small J value having
eluded search.

4. ELECTRON CONFIGURATIONS

The electron-configurations for the low even
terms can be assigned with certainty. Marvin's
theoretical study is conclusive,—especially his
prediction of the terms a*H and b%G close to the
positions in which they were later found by
Catalan and Antunes and by us, as shown in
Table I, where the third column gives the level
of the leading component and ‘the next the
term intervals—the observed values being in
Roman type and the calculated in italics.

Marvin assigns 52D to 3d°; but it fits his
prediction for 3d"4s? satisfactorily, and the
recently discovered ¢*D falls naturally in the
other place.

The three remaining terms from the ‘“low”
configurations all lie so high that there is little
or no hope of finding their combinations.

The odd configurations 3d74s4p and 3d%4p
give a great number of terms, forming triads,
each of which should have its terms roughly at
the same level and combine strongly with the
related even low term. Many of these triads can
be identified with certainty. Among the terms
of small L value, especially in the doublets,
there is a good deal of mutual perturbation and
sharing of relationships, which make assignment
difficult.

Among the high even terms, which are also
included in the table, the “‘families” having the
same limit-term in Co II are usually clearly
separated, and assignments are rarely doubtful.

TasLe II1. Tonization potential of Co 1.

FiNaL

DEsiG. LeveL | Est.n¥ TeErmM | Coll 4F4y—%F4 wk
a‘F 0]1.278| 67,188 | 3350 | 63,838 | 1.281
eSF 45,676 |2.277 | 21,165 | 3350 | 63,493 |2.276
fiF 47,524 | 2.386 | 19,276 | 3350 | 63,450 |2.382
[3:4 53,822 12.892| 13,121 | 3350 | 63,593 |2.901
a‘F 01.226 | 73,009 | 9813 | 63,193 |1.223
WF 52,864 | 2.308 | 20,600 | 9813 | 63,651 |2.316
WF 3483 |1.350 | 60,213 0| 63,696 |1.352
a*F 7442 | 1.387 | 57,043 | 950 | 63,535 |1.387
etF 44,782 | 2.420 | 18,738 0| 63,520 |2.421
e2F 45,924 | 2.450 | 18,282 | 950 | 63,336 |2.433
etH 51,142 | 2.975| 12,399 0| 63,709 |2.978
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ConFiG. TERM Ons.g C.AnDA. Conrie. TrrM Ops.g C.ANDA. Conria. TerM OBs.g C.anDA.
dss a?Py  18,389.57 133 Id d's(5F)bs  fiFy  47,524.47 133 Id dBEP)4p: 328y 47,977.94 205
a2Py 18,775.01 0.69 Id IRES 48,201.60 127 Id .
JiF2  48,718.57 1.04 1d d’s(3P)dp: 2289 48,026.34 1.70 wBPYy
g2 2Py 20,500.71 1.29 Id Sy 49,07843 036 Id w28y 48,837.72  1.50:  #Do
Py 21,215.90  0.68 Id R
d*(3F)4d ¢'Fyy  51,170.14 134 Id dB(D)4p  2P%  43,537.71 1.19 y2Poy
d3(°F)4d e2Pyy 51,200.60 1.38:  ePy ¢'Fs  51,199.58  1.16 Id 2Py 43,130.2¢  0.71 Id
2Py 52,041.14:  0.48: APy 9'Fay 52,070.00 1.08 Id ]
¢'Fy  52,702.76 0.76: elGay d's(P)dp:  2P%y  46,685.43 1.33 wDoy
dsg 2Dy 16,778.16  1.28 Id : y2Poy 47,0914  0.63  wiDy
a2Dy . 16,470.60 1.09 Id d's(3F)5s kR4 52,864.41 1.26 Id
hiFsp 53.694.57  1.28: Id d3(3P)4p: 2Py 4833437  1.39  w2Poy
dis? b2D2y  21,920.09 1.24 Id hFa3 54,258.75 0.98: Id z2Poy 48,160.43:  1.20
b2Dy  28,15257  0.79 Id kFy  54,426.64 Id
) dsOP)dp: wPhy  49,02542 094 5oy
@ 2Doy  27,497.06 1.20 d’s(sF)4d “Fy 53,788.78 1.27 8Dy w2PYy  49,754.73 1.24 .
2Dy 28,470.51 0.82 #Fy} 54,477.07 SoF3
©Fay 5490499  0.85  foFy @Poy 5092511 132 103y
BEF)4d e2Day  52,460.10  0.92 Id “#Fy 2Py 5094547  0.74 t
e2Dyy  53,343.27  0.80 Id
' BGF)4d eGsy 51,203.75 1.21 Id dis(F)4p 2D 33,462.83  1.20 Id
s3 aFsy 7442 41 1.16 1d Gy 51,267.93 1.13 Id 2D%;  34,352.42 0.82 Id
a2Fay 8460.81 0.86 1d G 52,162.02 1.13 Id
Al 52,772.30 0.74 ¢y dB(F)4p 2D 36,092.44 1.19 Id
d8(3F)bs €2F31 45,924.98 1.14 Id i y2Doy  36,875.13 0.81 Id
eFap  46,746.00  0.49: Id d'sCGP)ad - fiGy  53,511.83 132 Y
Gy 54,158.17 1.25: 7Fa das8(1D)4p 22D0;  43,921.89 1.23 Id
BEF)4d  f2Fy  52,005.00 111 1d fiGy 5451467 123 fiPy 22Dy 4391136 113 1d
f2Foy  52,970.62 113 Id 1Gey  55,165.63: JoFy
. dB(EP)4p:  wD%  45,688.15 119 AP0y
@sGF)5s  gtFy  52,763.68 093 ey BCeP)4d eHey 5114253 1.21 1d wDvyy  46,45495  0.85 D%y
9*F2 53,704.14 0.98 Id e'Hsy  51,174.28 1.13 Id
e Hy  52,121.21 0.96 Id d’s(3P)4p:  2D%;  46,671.94 1.21 4Py
dis? aGyy  16,467.90 111 Id eHy 5271670  0.93 1d Doy 46,186.41 118 w2Diy
aGy  17,233.68  0.90 Id .
dis(CF)4d  fiHe;  53,618.08  1.22 eSHey uDoy  53,19598  1.16 t
dss by 23,184.23 1.11 fH;y  54,315.67 1.18 eSHsy uDhy  53,074.92 0.81
b2Gy  23,207.76  0.87 ftHy  54,860.93  1.10:  jiFy
fiHsy  55,268.75 eSHyy d’s(GF)dp  22F%  31,871.15 1.18 1d
dCF)4d Gy 52,156.46 1.12 1d 22F0y  32,781.71 0.88 Id
&Gy 52,856.68  0.92 g2Fsy ¢*Hey  57,922.06
: ¢'Hsp  58,441.03 d8(3F)4p y2F%y  35,450.56 1.12 Id
dis? a2Hsy  21,780.47 1.09 Id ¢*Hsyy  58,673.73 y2Fo;  36,320.86  0.96: Id
a2l 22,475.36 0.94 Id ¢*Hs;  59,314.82:
e dis(3@)dp: 2P0y 43,555.22 1.24 w0y
dBEF)4d eHsy  52,113.91 113 1d d's(F)4d Py 53,789.12 1.81 22F0)  43,425.71 1.02  w?Foyy
eHy 5277547 097 Id Py 5444561 167  fiDy
Py 54,949.97 1.44: 1d d(1D)4p:  wF%  47,225.11 1.25 u2Fosy
dss a*Py  13,795.52 1.64 Id s w2Foy  47,12896  0.83 u2F 02
atPy  14,036.28  1.72 Id disCF)d Dy 5372520 144 oSGy
a‘Py 14,399.28  2.66 Id eSDsy 5435230 148 Id w2 48,317.17 118  wiD'y
eDay  54,946.90 1.47: Id 12F0  48,615.56: 11093
dis? b4Pyy 15,184.04 1.50 Id Dy 55407.10:  2.14
bPy  15774.04 147 Id 8Dy BM4p  uF%  50578.73 115
bPy 16,195.68 2.68 1d ufoy  50,712.45 0.91 t
d'3(F)5s  eFy 4567600 148 1d
d8(3F)4d ¢Py  51,042.26 1.59 Id eSFy) 46,223.01 143 Id 2P0 51,806.75:  1.15:
Py 52,033.26  1.40 2Py eF3r  46,706.83 140 Id ©2Foy  52,796.13  0.92: 1
&Py 52,915.92: 2Py eSFay  47,090.65 1.32 1d
Py 47,364.73 109 1d $2F0 5310378  1.16 t
d'3(5F)4d ;:I;Qi 53,936.68  1.46 1Fy eSFy 4752844 —0.71 Id $2F0%;  53,148.91:
1
f‘P; d's(F)4d  fFy  53,660.37 144 31g* dis(GF)4p  22Go%;  31,699.69 1.11 Id
SfoFay 54,356.45 1.36 Gy} 22G0%;  32,733.07 0.91 Id -
d3(3P)5s ¢*P2y  56,545.51: 420 * fFs  54,896.57  1.27 €SG5}
¢*Py foF2y  55,283.02 1.17 €8Gay d8(3F)4p y2G0%y  33,439.72 1.16 Id
Py ﬁ?; 55,577.28: 107  fDy ¥2Gos;  34,133.59 095 Id
dS(F)4d elDy 51,052.98 145 Id : disGM4p  22G%y  46,032.10 1.12 22Hoy
Dy 51,560.76 1.18 Id d's(°F)4d  e5Gey  53,728.36: 1.35 33* 22G%;  45,766.63 0.93
eDy  52,264.49: Id oGy 54,367.43 132 fiGy
eDy 52,634.62 1.58: Id e8Gy 54,682.91 1.23 t d'sCH)4p: w?G%;  50,593.38 1.10 10104
. €5Gl3} 54,980.62:  1.23 fiGy w2G%;  50,611,22 0.82
d's(*F)4d  fiDs  53,702.13  1.39 €8Py e5Gay  55,449.97  1.25 1Dy
fiDy  54,282.73: 1“H) Gy 55,389.73 Id B(G4p G 53,276.02  1.03 102043
SiDiy . 2G%  53,373.53  0.86
J4Dy, d’s(°F)4d  eSH7p  53,822.08  1.34
et Hop  54,452.38 1.29 f*Hey d’s(3G)4p  22H%;  45,540.28 1.12 Id
dls? a‘Fy 0.00 1.32 Id eSHsp  54,947.68 1.22 ftHg 22H%y  45,111.48 0.90
a‘Fsy 816.00 1.27 Id eSHy  55,312,96 ftHsy
a‘Fay 1406.84 1.05 1d e Hzp  55,520.64 0.94 Gy d's(3H)4p:  2H%  50,375.91 1.09:
a‘Fyy 1809.33 0.42 Id eSHyy  55,555.34 y2H%  50,210.80 0.91
dss bRy 3482.82 1.34 Id 194 54,561.74 1.36: 8Py B(OG4p:  22Ho%  50,703.08 1.08
bFy 4142.66 1.25 Id 214 55,078.76 1.46: 1Py 22H%;  50,902.61 0.98
b4Fay 4690.18 1.04 Id 333 55,223.14 114 /Doy
biFy 5075.83 040 Id 40} 55,598.74 'jf"igzg disGP)4p  248%y  40,621.62  2.03 Id
biy,03  55,721.01 4G,
d8(3F)5s eFy 4478213 1.33 Id 6? k 55,826.81 f‘P; BEPp 8%y 46,562.87 125 z4P0y
&F3 45,105.59 1.21 1d R
eFy 4587658  1.01 Id d's(GP)dp:  228%  44,454.51  2.10 z2Poy d's(P)dp 2884y  48,753.72 175 Doy
¢Fy 4637517 0.44 1d .

* Level rejected by Catalan and Antunes,

t Level regarded as doubtful by C. and A. and not given designation.
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TABLE 1V.—Concluded.

Conrig. TERM Ops.g C.aNDA. Conrie. TERM OBs.g C.ANDA. Conria. TerM Ops.g C.ANDA.
d’sGP)4p  #Po  41,968.80  1.63 1d disGPYap 2P0y 28345.86 135 1d disCF)p  #Fo%; 2361178 146 Id
#Pyy  41982.66 173 Id pFYy 2877727 124 1d #F0; 2385562  1.49 1d
#Py’  41969.90  2.51 Id #Fo; 2921637  1.03 1d #F0 2432611 1.40 Id
2#Fo;  29,563.17  0.42 Id 2F0; 2473328  1.33 Id
BEP)Ap Py 4448014 155 wily #F0y 2504116 1.10 1d
yPuy 4465803  1.62 2Py BER)4p Py 32,841.99 132 Id 2#F  25232.79 —0.61 1d
Py 4485757 244 28y wFo;  33,466.87  1.16 1d
wFo) 3304590  0.95 1d dis(F)dp  25Gosy  25,138.88 140 1d
d'sGP)4p  ziPvy  46,002.83  1.54  w2Duy yFoy  34,196.21 047 Id G0y 25568.68  1.34 Td
Py 4590468  1.68  yAPuy 0G0 2593759  1.29 1d
wPoy’ 4505729 248  yPy &sCF)dp  wFoy  41,22576 135 Id G0 26,232.05 115 1d
P 4191841  1.24 Id 26G%;  26,450.02  0.88 1d
d7sGD)ap: wPh%y  51,160.03 151 850y wiFoy 4243423 1.04 1d #Goy  26,597.64 —0.01 1d
wiPyy 5201445 168 t Py 42796.67 044 Id
wiPy  52355.12 240 t 1o 41,04143 140
dsEG)4p  wiFoy  43,295.832 132 1 20y 4110496  1.34:
disGF)p 2Dty 2920452 143 Id wFoy  43,847.98  1.20  wFoy 30 42,088.12
#D0;  29,94876 135 1d wiloy 4420192 0.95  12Foy 40 43,969.90
2D 30,443.63 118 Id wiloyy 4455571 044  wiPoy 50 44,381.32:
#Doy  30,742.65 —0.01 Id : 6%? 47,839.15
vFoy 54,7912 T0)  48,828.87
BCER4p  yD%  32,027.50 141 1d vF%;  55314.04: 8y 48,851.58:
yDhy  32,654.50  1.39 Id vF0;  55,684.7 P51 4y 49,197.74:
wDuy 3315068  1.20 1d vFYy 5562284 1005 49,484.05  1.25: 1170y
Doy 33,449.18 001 Id 11%;  49.847.08  1.09
dsGF)p Gy 2884522 1.27 Id 129 50,105.05  0.70: 870y
d's(CF)dp  w D% 39,649.16 141 Id 2#Goy;  20,260.73  1.19 1d 13% 43 50,738.20
2#D%;  40,345.95  1.35 Id 2#Goy 2973518 1.01 1d 14%; " 50,806.55
oDy 4082777 1.24 Id #Goy  30,102.96  0.58 Id 150%;  51,184.63
Dy 41,101.80 —0.03 Id 160  51,863.18
BEH4p  pG% 3243059 1.28 Id 170 51.989.31
d'sGP)4p wDvy  43,398.62  1.33 a0y Y60y 32,464.73 117 Id 18%;  52.476.64
wiD0yy  43,242.95 117 22F0y ¥Goy  33,173.36 103 Id 19 52,498.17
wiDyy  43,263.57 116 2Py Y6y 3367438  0.72 1d 200423 52,526.04
wiDoy 4343558 014 2Py 210344 53,065.96:
dis@F)4p  wiGoy 4152853 131 Id 22051 " 53,463.10
BEPMp  vD% 4597119 142 wDy oGy 42,260.32 118 Id 23n)  54,16535  1.36
vD%;  46,329.63 136  wiD%; 24Gosy 4281144 0.98 Id 24%  54,398.60
vDoy  46,260.02 148 Poyy 24Goy  43,199.65  0.83 Id 2504  54,874.08
Doy 4650215 016  z'Po 260  54.932.32
ds(3G)4p  wiGoy  43,952.06: 2704  55,061.49  1.66:
WDV 46,872.74 130 Doy wiGoy 4418334 118 wiFoy 28%  55,120.30:
Doy 47,393.93 128 wDoy wiGoy 4430447 100 oy 2003 55,387.11:
WDy 47,612.18 112 Doy wiGoy  44,56847  0.70 30%;  55,508.78
wDoy  47,905.26  0.01  viDoy 3104  55737.87
dsCF)p D%y 24,627.79 157 Id 3205 5581891  1.31:
d'sGP)4p  ¢Dosy  48217.32 119 wiDoy D% 2526025  1.56 Id 3303,01 55,922.3
#D0y 4844376 134  w D% D%  25730.93  1.66 Id 340j,0; 56,101.84:
#Doy 4854607  1.05  wtDy D0y 26,063.11  1.88 Id 350,24 56,222.04:
“Doy 4857177 0.36:  wiDy #Dy  26,25049  3.37 Id 360,44 58,187.39
370,31 59,388.89
d's(D)4p: D0 50,741.66 1d
#D% 51,130.38  1.33:  Id
sDoy  51,847.27 1d
sDy  52,264.01:
Table II shows the assignments finally Antunes have shown® that, among the terms

adopted. Terms predicted by theory but not
found are denoted by the absence of small
letters. Most of these terms are either very high,
or would combine feebly, if at all, with the low
level (e.g. the 6S° 6P 6D ¢H9), The most
notable missing terms are the two %I° terms,
which are probably represented by observed
lines with no satellites to identify them (§9). Most
of the unassigned terms are odd, and all but two
lie between 50,000 and 55,000 where the lower
terms of the 5p configurations should be expected.

5. SErRIES LiMmITs

The convergence of the components of the
terms of Col to the components of the limit
terms in Co Il is of interest. Catalan and

which have d®3F as limit, the quartet and
doublet components of lowest J go to *F,, those
of next higher J to *F;, leaving two high J
quartet components for 3F,. This ‘inverted”
convergence was found by one of us® for the
limit d® 2D in Ni II. In Ni I, inverted convergence
appears also in the terms having d3s *F as limit,
though that to d% *F is normal, but in Co I the
convergence to d’s 3F is ‘‘normal.” The combina-
tions of all four components of A*F with x*G° are
much stronger than those of g?F, and the reverse
is true for z2FY 2!G°; hence the doublet and
quartet levels are correctly identified. But
hiFy;, g*Fy are close together; also h*Fsy, g2Fy,

8 Reference 3, pp. 132-134.
9 H. N. Russell, Phys. Rev. 34, 821 (1929).
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and A*Fsy, h*Fy,. This suggests strongly that the
convergence to d’s 5F should be normal. Catalan
and Antunes concluded that it is inverted, and
found it difficult to distinguish the sextets and
quartets in this pentad by means of the line-
intensities. Working on the assumption of
normal arrangement, we have been able to
arrange the levels into a pentad of terms which
combine much more strongly with 26D° 28F0
28G" than with any quartet, and another pentad
which combine more strongly with the quartets
than the sextets. The ten leading components
of these terms all lie between 53,511 and 53,936,
the second components between 54,158 and
54,477, and so on.

In consequence of this reinterpretation of the
situation, our values for the leading components
of the sextet pentad, e®P, e°D, fOF, e5G, e°H
differ from those of the previous authors. Two
of them were rejected as not real levels by them,
and two not given at all; yet all are determined
by good combinations except ¢®H; which gives a
single very strong line with the right Zeeman
pattern. The components of small L and J in
this pentad give faint lines, and some of them
could not be identified. A level of 54,282 which
we have placed in this pentad as f*D,; is clas-
sified by Catalan and Antunes as d3(*F)6s *Fj;.
It gives no combinations with levels having
J=41%. If their interpretation is correct it seems
to us very improbable that the *Fy component,
for which they searched in wvain, should be
missing, as, especially in high series members, it
should give stronger lines.

6. IoN1ZATION POTENTIAL

The available series consist of only two
members (4s and S5s). The best way to determine
the ionization potential is that developed by
Catalan and Antunes® and independently by
Meggers and Russell''— estimating the Rydberg
denominators #* by comparison with neighboring
elements. Reliable values of #* are known for
Mn, Ni, Cu and Zn, so that those for Co can be
interpolated with security. Table III gives the
results. Only the components of largest J in the
terms, and of greatest L in the pentads, need be
~ 10 Reference 3, pp. 139-140.

LW, F. Meggers and H. N. Russell, J. Research Nat.
Bur. Stand. 17, 190 (1936); (RP 906). :
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used. The error of the estimated term value is
proportional to An*/n* so that the low terms
give poor determinations. Adding this to the
level of Co I, and subtracting the height of the
limiting level in Co II above the ground-level,
we obtain the level of 3F; above *Fy;. The mean
for the terms for which »*>2 is 63,536 corre-
sponding to an ionization potential of 7.84 volts
with an estimated probable error of £0.02. The
values of #* corresponding to this limit are given
in the last column. The agreement with the
estimated values is very close. Catalan and
Antunes, by the same method, find 63,339, (7.82
volts). They prefer the value 63,312 obtained
from their 6s term by a Hicks formula. The level
g4Pyy, if in series with b4Ps;, should give An* about
1.10. This would place the limit at 75,000 above
4Fy, or 11,500 above 3Fy of Co II. The still
undiscovered term d8*P should lie at about this
level.

7. TErRM TABLE

Table IV gives the term values  which have
been finally adopted. These were obtained by
the usual process of convergent approximation,
finding mean values for the odd terms from their
combinations with the low even ones, etc. In
taking these means, values derived from Burns’
interferometer measures were given triple weight,
and discordant combinations with deviations of
0.1 cm™! or more were disregarded if better data
were available. A colon denotes that the term
value is determined with inferior accuracy, but
not that the reality of the level itself is doubted.

The term #*F° is doubtful. It gives a good
multiplet with b*F, but its combinations with
a*F are polar lines in the arc, and were originally
attributed to Co II.

The term designations given by Catalan and
Antunes . are listed in the last column, “Id”
meaning that they are identical with ours, and a
blank that the level does not appear in their list.
The numerous differences in assignment arise
among the odd terms mainly from the present
availability of Zeeman data; among the high
even terms, from our reinterpretation of the
convergence to the d’s limits (§5). Three levels
which they rejected as not real are restored to
our list, and also nine which they regarded as
doubtful. Thirty-three energy levels for which
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ZrEMAN EFFECT

ZrEMAN EFFECT

ZEEMAN EFFECT

bN OBSERVED CALCULATED by OBSERVED CALCULATED A OBSERVED CALCULATED

687232  (1.37)1.35 (1.34)1.34 5477.08  (-)1.08 (0)1.07s 4904.17  ()0.89: (0.56)0.99
6814.95  (0.43)1.34 (0.41)1.32 5470.46  (-)0.92 (0)0.94 4899.52  (0.46)0.85: (0.39)0.95
6771.04  (0.36)1.43 (0.33)1.42 5469.30  (0.72)1.59 (0.66)1.35 4886.99  (-)1.06 (0.04)1.12
663243  (9)1.09 0)1.10 545457  (-)1.33 (0.07)1.33 4882.70  (0.77)1.13 (0.74)1.28
6595.86  (-)0.91 (0)0.86s 5452.30  (-)0.57 (0)0.54s 4881.31  ()0.93
6591.83  (-)0.96 (0)0.98s 544458  ()1.04 (0)0.96 4867.87  (-)1.194? (0)1.18
6563.40  (9)1.10 (0)1.11 5437.00  (-)0.82 0)0.84 4855.59  (7)0.59 (0)1.50
6490.3¢  (-)0.94 (0)0.99 5434.57  (0.84:)1.12 (0.79)0.90 4849.31  (7)0.97: (0.90)1.16
6477.86  (-)0.83 (0)0.88 543102  (-)0.67%: )0.485 484345  (1.13)1.10 (0.96)1.10
6454.99  (9)1.17 0)1.16 5413.73  (0.78)1.13 (0.77)1.14 4840.25 ()1 12A? (0)1.14
645113  (9)L15 (0)1.19 5408.11  (0.68:)? (0.73)1.07 4815.90  (7)0.93 (0.48)0.96
645023 (OL16 [(0)1.17 5407.52  (7)1.43 (a 20, 0. 61 1.02) 4813.96  (1.71)0.56 (1.54)0.54

- . 1(0.03)0.90 11...2.15 481347 (10647 (0)1.10
6431.07  (7)1.03 (0)1.02 5402.00 (0. 41)0 68: (0.41)0.62 : )1.56
6430.3¢  (-)1.10? (0)1.12 5399.76  (-)0.94 (0.07)0.94 4795.85  (0.86:)1.00: (0.74)1.06
6429.91  (-)0.90 (0)0.92 5393.72  (-)1.83 (0)1.52 4792.85  (-)0.934? )0.94
6421.70  (-)0.85 (0)0.80s 539047  (-)1.35 (0)1.40 4785.07  (0.71)? (0.74)1.06
6417.82  (9)0.78 (0)0.85 538177  (-)L11 (0)1.14 478143  (0.81)1.36 (0.785)1.35
6395.15  (-)0.61 (0)0.55 5381.10  (0.68?:)? (0.91)1.14 4779.97  (9)0.71 )0.72
6351.44  (7)0.97? (0.26)1.02 5369.59  (-)0.87i (0)0.89s 477823  (-)0.93 (0.22)0.93
6347.84  ()L15 (0.12)1.14 5368.90  (-)0.93 (0)0.91s 4776.31  (0.36)0.36 (0.36)0.36
6340.80  (9)1.15: (0)1.23 5366.74  (?)1.01: (0.15)1.14 4771.10 - (5)1.24 0)1.20
632041  (9)1.05 0)1.14 5364.81  (1.35:) (1.15)0.77 4768.07  (-)0.98 (0)1.08
6314.52  (-)1.06 (0.08, 0.25, 0.42) 5362.78  (-)L15 (0)1.04s 4767.14  (9)0.82 (0)0.82

0.71...1.5 5359.20  (-)0.56 (0)0.61 4756.72  (-)1.50? (0)1.42

6313.03  (-)1.25 (0)1.16 5358.01  (2)0.88 (0)0.84 475435 (2050 (0)0.48s
6282.63  (-)0.904 (0)0.79s 535350 (-)1.06 (0)1.06 4749.68  (-)1.33 (0)1.28
6273.02 (113 (0.35)0.96 - . (0)0.92 473776 (1.14)1.10 (0.93)1.14

. . (0)1.14 5352.04 (114 (0)1.14 4734.82  (1.15)1.18 (1.14)0.05, 2.22
627147  (-)1.15? (0)1.03 5349.00  (-)1.16 0)1.05 4727.93  (0.76)? (0.85)1.46
6257.57  (-)0.86 0)0.88 534749 (2)1.06: (0.09)1.14 471847  (-)1.18 (0)1.06
6249.50 (9111 (0.22)1.14 5343.38  (9)1.18 (0)1.04 4698.38  (2.05)1.32 (2.04)1.33
6247.28 ° (9)1.09: (0)1.02 534270 (9101 (0)1.02 4693.19 (=2, 1.17) (040, 1.19)
6246.38 (—)1,36; (0)1.49 534132  (-)1.16 (0.15)1.14 0.68, 1.49, 2.16? 0.69, 1. 48 2.28
6232.44  (9)1.20 0)1.21 533952 (-)0.86 (0.09)0.94 4682.36  (0.75)1.49C7 (0 74)
6230.96 (0,71 )0 44, 1.83 (0.74)0.44, 1.92 5336.16  (-)1.162: (0)1.18 4663.40  (0.48)1.49 (0.47)1. 8
6223.35  (2)1.01 0.76)1.22 533482 (41371 (0)1.15 4657.39 (1.37:)0.50:, 511:  (1.30)0.58, 3.18
621119 (9)1.42° (0)1.37 : ol (0)1.39s 4654.83 )0.95 (0.22)0.93
6193.54  (-)1.02: 0)1.01 5333.64  (0.87:)? (0.67)1.20 4644.31  (-)0.86 0)0.82
6189.00 . (0. 54)1 48 (0.63)1.50 533145  (0.74)? (0.73)0.47, 1.93 4629.35  (0.35)1.54 (0.52)1.50
6181.00 (D12 (0.41)1.34 5325.94  (-)1.03 (0)0.91 4625.76 (0. 41)1 15 (0.37)1.26
6122.64  (-)1.24 0.09)1.22 5325.27  (-)1.22 (0.31)1.24 4596.90  (9)1.27 )1.23
6116.99 (1. 33)1 35 (1.33)1.33 532171 (D070 (0.44)0.82 4594.63  (-)1.44 (0.06)1.44
6107.93 (D10 (0.57)1.06 5316.77  (9)L15 (0.15)1.15 458159 (9144 0)1.46
6100.77 (—)1.247 )0.89 5312.65  (-)0.97 0)0.90 . : - -
5093.14  (0.81)1.43 (0.76)1.45 531021  (2)0.7 0.46)0.84 4580.13 (1. 26 (0)1 24
6086.66  (-)1.21 0.07)1.22 5301.04  (0.60)1.45 (0.55)1.52 4570.02  (-)1.24 (0)1.18
608243  (-)1.34 (0.07)1.34 5202.20  (-)1.1 0)1.38 4566.61  (0.75: )0 76: (0 74)0 78
6070.67  (-)0.79 (0.01)0.80 5287.78  (-)1.30 (0.46)1.28 456557 ()14 (0)1.4:
6049.11  (-)1.12 (0)0.87 528348 (D101 (0.24)1.07 4564.15 (—)0.92 (0)0.9
6007.69  (0.46)1.08 (0.37)1.04 5280.63  (-)1.07 (0)1.05 455244 (0.512)? (0.38)0.38, 114
6006.35  (-)1.18 (0.03)1.12 5276.18  (-)0.86 (0)0.84 4549.65 (D146 (0)1.49
6000.66  (-)1.05 (0.04)1.02 526849  (-)0.80 (0)0.74 : . (0)0.60
5991.89  (-)1.23 (0.18)1.24 5266.50  (-)1.09 (0)1.09 4545.98  (-)1.35 (0)1.32
598425 ) g (0)1.12 5266.30  (-)0.88 (0)0.94s 454523 (-)0.80 (0)0.80?
5984.09 : 0)2.15 5257.62 (-)1.18 (0)1.18 454381  (-)1.24 (0.02)1.24
594648  (2)0.41 (0.03)0.43 5254.65  (-)1.47 (0.12)1.43 4540.78  (-?)1.00 (0)0.86
5935.39  (-)1.32: (0)1.30 5250.00  (-)1.35? (0)1.45s 4533.98  (-)1.50 0)1.48
591565  (-)0.93 (0.15)0.92 5247.92  (1.38)1.32 (1.33)1.33 4530.94 (—)1.56 (0.09)1.47
5890.48 (9117 (0.19)1.14 5237.08  (-)1.35 (0)1.38s 452791  (-)1.6! )1.87
587742 (-)1.29 (0)1.37 5235.18  (-)0.92 )0.82 4517.09 (0. 87) ? 1.95 (0.84)0.24, 1.93
5876.10  (-)0.80 (0)1.08? 5230.21  (0.78)1.45 (0.73)1.46 4500.56  (-)0.96 (0)0.86
5846.57  (-)1.65 (0)1.53 522249  (-)1.06 0)1.10s 49474 (9101 (0)0.98
5830.07  (-)1.20 (0.30)1.19 5219.00  (2)1.80? (0)1.97s 448391  (-)0.68 (0.05)0.66
5826.20  (-)2.09? (0)1.92s 521269  (-)1.33 0.07)1.34 447831  (9)1.09 (0.01)1.10
5790.08  (0.59:)? (0.56)1.02 5210.83  (2)0.83 (0.78)0.78 4471.80  (-)1.06 0)1.14
5774.37  (2)0.99: (0.56)1.02 5210.04  (-)1.16 (0)1.10 447155  (-)1.33 (0.02)1.32
577044 (9)0.71 0)0.71 5183.53  (-)1.15 (0)1.20 4460.54  (-)1.46 (0.22)1.46
5750.95  (-)1.12: (0)1.11 5176.08  (-)1.22 (0.20)1.24 4466.88  (-)1.42 0)1.40
5706.16  (-)1.20: (0)1.11 5166.06  (-)1.22: (0)1.22s 4431.60  (-)0.96 (0.18)0.90
5703.03  (2)0.76%: (1.18)0.762 5156.36  (-)1.11 (0)1.14s 442133  (-)1.56 (0)1.53
5659.12  (-)1.66: (0)1.67s 5154.07  (-)1.00 0)1.04 4417.39  (-)1.51 0)1.51
565173 (-)0.82: {(0)0.808 5146.75  (-)1.28 (0.09)1.26 440493  (0.257) (0.22)0.90, 1.35

. el (0)0.90 513346  (-)1.20 (0)1.22s 4402.67  (-)1.23 0)1.18
5647.23  (-)1.10 (0)1.08 5126.20  (-)1.07 (0.02)1.04 4395.87  (-)0.83? (0)0.99s
5637.73  (-)1.12 (0)1.16 512471 (1)1.26 (0)1.36 4391.89  (-)1.22 (0.18)1.22
5636.12  (-)1.08 (0)1.06 5122.76  (-)0.37 (0.08)0.39 439156  (-)1.52 (0)1.50
5616.07  (-)1.05 (0)1.08 5108.90  (-)1.17 0.07)1.12 438791  (-)1.20 (0)1.32
559847  (-)0.55 0)0.60 5094.95  (-)1.30 (0)1.26 4380.07  (-)1.34 (0.04)1.34
5590.74  (0.45)0.98 (0.38)0.96 5087.85  (?)1.74: (0)1.04 4379.26  (2)0.50 0)0.58
5558.82  (-)0.85 (0.04)0.84 4993.00  (7)1.06: (0.22)1.29 437554 (-)1.13 (0.04)1.12
5546.96  (-)1.50%: (0)1.42 4986.44  (?)1.48: (0.85)1.44 437491  (-)1.65 (0)1.64
554593  (-)1.12 (0.38)1.10 4979.94  (-)0.97 (0)0.97 4373.63  (-)0.99 (0)0.90
5524.99  (-)1.25 0)1.30 492820 (1)1.00: (0.52)1.36 4371.13 (L5 0)1.57
5523.31  (-)0.86 (0)0.87s - 00 (0)1.02 4339.62  (0.24)1.23 (0.14)1.24
5515.99  (?)1.08: (0.28)1.02 492499  (-)0.86 (0)1.62 4331.23  (-)L12 0)1.13s
5489.66  (-)1.18 (0)1.09 4918.26 (2047 (0.07)1.26 4310.09  (1.05:)1.80: (0.91)1.60
5488.12  (-)1.580? (0)1.57s 4915.96  (7)0.86: )0.87 430323 (-2, 1.10)? (0.34, 1.02)
5483.96  (-)1.19 (0)1.16 4914.71  (7)0.81: 0.08, 0.76, 1.4
5483.35  (-)1.10 0)1.12 4907.58  (2)0.84: (0)0.84 429225  (-)0.96 (0)0.96
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TABLE V.—Continued.
ZeEMAN ErFrECT ZEEMAN EFFECT ZEBMAN EFFECT
X OBSERVED CALCULATED A OBSERVED CALCULATED A OBSERVED CALCULATED
4287.38 (-)1.16 (0.38)1.18 3894.07 (-)1.02 (0)1.06 3638.3¢ (-)0.98 (0)0.91s
4285.78 (0.77)1.15 (0.70s)1.19 3892.11 (-)1.23 (0.15)1.24 3637.31 (0.40)? (0.40)1 09 1.88
4276.10 (-)0.95 (0)0.98s 3885.27 (0.34)1.13 (0.38)1.10 3636.71 (0.42)1.34 (0.44)1.3
4268.03 -)0.60 (0)0.68 3884.60 (0.22, 0.67)1.51? (0 21 0.60) 3634.71 (-)0.86 (0)0.82
4252.30 (0.62)1.34 (0.38)1.33 145 3633.34 (0.57)1.18? (0.18, 0.53)
4248.18 .81)? (0.76)1.06 3881.86 s )0 949}A . (0)0 94g 1.16, 1.51, 1.86
4207.61 7)1.14 (0.13)1.10 i 0.75¢ 0.83s 3632.83 (-)1.14 (0)1.01
4190.71 (0.53)1.47 §8563)L40 3878.75 (-)2.53 gggg%%gg ggg}gg ((03210%(1).10 28)211251) .08, 1.49
. 1.54 . . . r -)1. .
418724 ()16 {(0,38)1.34 3876.83  (0.49)1.22, 2.38:? {(0.48)1‘26, 2.20 3627.80  (-)0.91 (0)0.86
4179.22 (-)0.94 (0)0.92 3873.95 (-)1.14 (0)1.12 3624.33 (0.47)1.312 (0.47)1.26, 2.19
4170.88 (-)1.09 (0)1.08s 3873.12 (-)1.24 (0)1.18 3620.42 (-)1.850, B? (0)1.86s
mER i ma |, G, sl il o
X -)0. (0)0. .84 .63)1. 6: . S
415042 (-)1.42 (0)1.49 385000 (7, L74)1 361588 (-)0.55i, 4 .68y
4139.45 (=, 1.41)1.56: (047, 1.41) 3845.46 (-)1.23 (0)1.16 3611.70 (-)0.92 (0)0.93s
0.62, 1.56, 2.50 3843.69 (-)0.49? (0)0.56 3609.75 (-)1.21 0)1.17
4122.27 (-)1.08 (0)1.02 3842.04 (-)1.08 (0)1.06s 3605.37 (0.18)1.20 (0.21)1.22
4121.31 (-)1.08 (0)1.02 3841.45 (-)1.14 (0)1.16 3605.01 (-)0.80 )0.84
411877 (-)0.95 (0)0.97 3835.90 (-)1.27 (0.06)1.27 3604.46 (-)0.95 (0.11)0.92
4110.53 (-)0.88 (0.04)0.87 3823.52 (?)1.190, B? 3602.07 (-)0.40 )0.42
4104.74 (-)0.752 (0.01)0.70 3819.90 (-)1.21 (0)1.15 3600.80 (0.53)1.417 (0.14, 0.42)
4104.41 (0.23)1.19 (0.21)1.1 3817.94 (-)1.30 (0.06)1.3X 1.05, 1.33, 1.61
4092.84 (0.33)? (0.32)0.29, 2.36 3816.87 (£)1.02? (0)0 3596.51 (-)1.25 (0.21)1.26
4092.38 (-)1.18 (0.06)1.1 3816.45 (-)1.65? (0)1.7 3504.87 (1.0t (0.04)1.04
4086.30 (-)1.31 (0)1.30 3816.31 (0.51)1.00, -? (0. 52)0 95 2.00 y . (0)1.00
4082.59 (-)0.44 (0.03)0.41 3814.45 (0.34)1.65 ( 6)1.60 3591.74 (0.19)1.35 (0.14)1.34
4081.44 (-)1.11? 0)0.99 3813.92 (-)1.09? 03)1.. 24 3587.18 (2)0.95 (0.22)0.91
4077.40 (0.40:)1.30 (0.33)1.30 3812.47 (0.34)1.. 58? (0 31)1 72, 2.35 3586.08 (-)0.94 (0)0.90
4068.54 (-)1.29 )1.26 3808.10 0.18, -, —, - (0.168)1. 99 3585.80 (0.19, -)0.74 (0.17, 0.51)0.77,
4066.36 {(0.900)1 26C (0.873)1 28 3805.77 (0.54)? (0.445)1.48 1.11, 1.45, 1. 79
g (0.79¢) ™ (0.74g) " 3797.44 (0.92)0.76 (0.91)0.77 3585.15 (0.46)1.34C (0.47)1.33
4058.60 (0.72)0.53, 1.88: (0.72)0.52, 1 96 3795.85 (0.42?)1.61?2 (0.44)1.29 3581.87 (0. 33)0 92?, 1.677  (0.32)1.01, 1.65
4058.18 -)1.24 (0.03)1.24 3783.73 (2)0.43? .98)1.06 3579.02 (-1, (0)1.50s
4057.19 (0.25, 0.74)1.45: (0.23, 0.69)0.19, 3777.54 (0.46)1.27 (0.288)1.23 .| 3578.90 (- )l (0)1.32s
0.65, 1.11, 1.57 3774.59 (-)1.34 )1.37 3569.37 (-)1.23 (0.12)1.14
4056.97 (-)1.37 (0)1.39 3760.40 (0.42)1 98 (0.44)1.88 3564.94 (-)0.77 (0)0.75
4053.91 (0.38)0.47 (0.28)0.42 3755.44 (-)1.40 )1.39 3564.11 (-)0.86 (0)0.89
4052.91 (- )l (0.22)1.30 3754.34 (0.22, 0.71)? (0 23, 0.69) 3562.09 (0.66)0.61, (0.24, 0.72)
4045.38 I 47013, {(0}1‘458 4 .1.52 1.05, 1.52 0.61, 1.09, 1.57
y 1.34g/ (0)1.24¢ 3752.78 (-)0.55 (0)0 60 3560.89 (0.40, 1.21) (0.40, 1.20)
4035.54 (—)1‘10? (0)1.08 3751.62 (0.39)1.17 (0.57)1.15 000 0.78, 1.59 0.00, 0.80, 1.60
4027.03 (-)1.33 (0)1.28 3749.93 (0.18)1.310 (0.19)0.90, 1.28 3558.77 (0.34)1.02 {(0.35)0.96
4023.39 (0.83) (0.79)1.75 3745.49 {(0 820)1 01C (0.733)l 06 . (0.45)1.39
4020.89 -)1.33 (0.04)1.34 o (0.66g) 0.62¢9) " 3552.98 (0 51)1 34?7 (0.48)1.30
4013.94 (1.34)1.33 (1.36)1.32 3740.18 (0.23, 0.66) (0.13, 0.39) 3552.72 A7) (0.468)2.05
4010.93 2)0.87? 0.44)1.32 0.44...1.22 3550.59 (0 34 93) (0.31, 0.94)0.10,
4003.59 (0 29)0.91, 1.49 (0. 25)0 93, 1.43 3735.92 (-)1.44 (0)1.42s 0.73, 1. 32 1.97 0.73, 1.36, 1.99
3997.90 (-)1.870, B (0)1.9 3734.13 (-)1.12 (0)1.23 3548.43 (—-)1.60 (0.02)1.64
3995.30 (-)1.20 (0)1.18 3733.48 (-)1.16 0)1.14s 3546.70 (-)1.51 (0)1.50s
3991.68 (-)0.96 (0)0.97 3732.39 (-)1.53B (0.28)1.56 3543.25 (= )1 05gl . (0)1.129
3991.52 (-)1.17 0)1.16 3731.26 (-)1.10 (0.10)1.12 OR 0. 871] 0.90s
3990.29 (0.35)1.35 (0.32)1.36 3730.47 (-)1.36 (0)1.33 3534.76 ()1.20 {(0)1.12
3987.11 (-)1.54 (0)1.52 3728.84 (0.50)1.21 (0.51)1.19 * - (0.24)1.19
3979.51 (-)1.38 (0)1.36s 3726.65 (0.24, 0.63) (0 20 0.59) 3533.35 (=)0.70 (0)0.70
3978.86 (-)1.26? (0)1.26 .2.23 3530.55 (-)0.75? (0.03)0.66
3978.65 (-)1.05 (0)1.08 3712.17 (_)0.73g (0)0 7Zg 3529.81 (-)1.04 0)1.03
3977.75 (-)0.95? (0)0.99 . 0.360 0.34s 3529.03 (-)0.98 (0)0.96
3977.18 (0.23)1.35 (0.22)0.90, 1.35 3711.64 (0.99)1.67 (0.98)1.69 3527.94 (-)1.31 (0)1.24
3974.72 (0.640)1.32C? (0.645)1.3: 3708.82 (-)1.12 (0.04, 0.11) 3526.84 (-)1.356 (0.11)1.34
3972.50 (-)1.25 (0)1.25 0.92...1.13 3525.87 (0.23)? (0.15, 0.46)
- . - - 3707.46 (0.45)0.62, 1.54 (0 47)0 61 1.56 1.03...1.96
3969.11 (-)1.15 (0)1.12 3704.06 (-)1.820 (0)1.7 3522.85 (-)0.97 (0)0.93
3960.99 (=)0.91 (0)0.89 3702.23 (*)0.933" (0)0.9 3521.56 (-)1.58B (0)1.62
3957.92 (0.54, 0.86) (0.16, 0.47, 0.78) 3693.47 (-)1.09 (0.14)1.14 3520.07 (0)1.556 (0)1.57
- = 120, -, - 0.57, 0.88, 1.20, 3693.10 (-)1.10 (0)1. 3518.34 (-)0.94 (0)0.94s
1.51, 1.82 3690.71 (_)0.84g 4 (0)0 884] 3513.47 (-)1.11 (0)1.05
3052.01 (0. 0()0)1 05 (0. 873)1 04 . 0.70¢ 3512.64 (-)1.02 (0)0.92
. 3686.47 (0.39)-?, 1.78 (0. 36)1 04 1.75 3510.42 (0.53)? (0.47)1.35
3947.12 (0 74)0.877, 2.25? (O 75)0 72, 2.22 3684.96 (0. 50)1 26 2.07: (0 50)1 18, 2.17 3506.31 (=)1.20 (0)1.08
3946.63 -)1.25 0)1.. 3684.47 (-)1.4 3504.72 (0.32)1.15 (0.49)1.12
3945.32 (0 13,-,-)1.810, B (0 14 0 42 0 70) 3683.04 (-)1. 25 (0 11)1 26 3503.71 (-)0.95? (0.09)0.92
3676.55  (-)1.0 (0)1.0 3495.68  (-)0.84B (0)0.96
3942.68 (-)1.26 (0)1.28 3670.04 (1.25)1.40 (L. 27)1 41 3491.31 (0.49?, 1.23) 0.38, 1.14)
3941.72 -)1.14 (0)1.11 3662.15 (-)1.13 (0)1.08 0.00, 0 78, 1.68 0.04, 0. 80, 1.56
3940.88 (0.41?, 1.21) (0.39, 1.17) 3660.69 (0.58:)? (0. 66)1 49 3490.73 (0.20, 0.56, 0.92) (0. 18 0.55, 0.92)
0.00, 0. 80, 1.67 0. 01 0.79, 1.57 3657.91 (0.17)1.220 (0.18)0.87, 1.24 2.170, B? 2.17s
3938.85 (A)1.26 (0)127 3656.96 (0.19, 0.53, -) (0.18, 0. 55 0.92) 3489.39 (-)1.15 (0)1.12
3935.96 (-)1.89, B (0)1.88s -2, 2.20: 0.49.. 34 3487.71 (-)0.42¢, A (0)0.45¢
3935.28 (0.57)? (0.55)1.48 3654.44 (0.37)1.10, 1.90 (0. 38)1 09 1.85 3485.70 (0. 34)1 19? (0.32)1.15, 1.78
3929.25 (-)1.31 (0.30)1.31 3652.54 (-)1.730, B (0) 3485.36 (-)1.16 (0)1.14
3925.15 (0.34)-?, 1.70 (0.32)1.00, 1.65 3651.25 (=)0. 0)0.88 3483.41 (-)1.45B (0)1.44
3922.75 (-)0.89 (0.20)0.90 3649.32 (-)1.02 (0)1.04 3480.01 (0.19, 0.62) (0 19, 0. 56)
3917.11 (0.26)1.20 (0.28)1.23 3648.14 (-)0.83 (0.15)0.84 95 .
3909.93 -)1.40 (0)1.38 3647.65 (0.31, 0.91) (0.30, 0.91)0.11, 3478.74 (0.66)? (0 59)1 36
3906.28 (0.860)1.37C (0.12, 0.36, 0.60) -?,0.73,1.37,1.96  0.72, 1.33, 1. 94 3478.55 (0.23, 0.62) (0.25, 0.75)0.08,
0.65, 0.89, 1.13, 3647.08 (0.26)-,0.94, 1.50 (0.25)0.93, 1.42 0.00, 0.43, 0.84 0.58, 1.08, 1.58
1.37, 1.61 3643.18 (-)1.10 0.06)1.11 3477.83 -)1.25 (0.22)1.26
3898.48 (-)1.69? (0)1.70 3641.78 (-)1.30 (0)1.34 3476.36 (0.25:)1.18 (0.24)1.19
3894.97 (0.20)0.24, 0.66 (0.20)0.20, 0.60 3639.44 (0.22, 0.55) (0.15, 0.45)0.72
0.51, 0.81, - 1.02, 1.32, 1.62
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TABLE V.—Continued.

OF COBALT

415

ZrEMAN EFFECT

ZrEMAN LFFECT

ZEEMAN EFFECT

by OBSERVED CALCULATED A OBSERVED CALCULATED A OBSERVED CALCULATED

347453 (0.38)1.13? onss)mz sl OL31 0.09136 321915 50}1161 120 505216; 122

= 9\ 4 g A -)1. 0)1.
347401 (-)140 e 3337.17  (0.66)32 } t o 0engEe 31088  Orls
347138 ()1.32 (0.09)1.33 2.00 (01975 R0 OL10 @110
3460.68  (-)L08 (0)1.04s a1 (O 72"} 1,66 320588 ()10 0)1
346579 (9117 (0116 4 (0.34)0.97 320505 (053129 aiss 34
346349  ()1.08 (0.75)0.41, 1.91 333338 (1.06) (1.05)1.10 310032 (0.79)1.25 (0.74)1.22
3462.80 (0.9, 0.80) (0.27, 0.82)0.13, - : (0)0.80 310866 (1850 p (01805

0.69, 1.24, 1.80  0.68, 123, 1.78 332046 (-)1.44 (0.24)1.44 - 151! 138
346117 (114 (©)1.15 332001  (-)-?, 1.28, -2 (0)1.29 319642 (D118 (0.17)1.20
345802  (-)1.200, B? (0.20)1.24 332820  (0.44)1.31 (0.51)1.28 3103.16  (0.20)1.20 0.38)1.18
3456.92  (0.830)?C (0.915)1.14 3326.09  (-)1.45 (0.09)1.45 S22 (04317100, 190 (042105, 189
345652 (-)1.06 (0.04)1.08 332656  (-)1.04? (0)0.65 319120  (-)0.68
345523 ()0.660, B (0)0.63s 332524 (0.60)0.90, 2.047  (0.60)0.88, 2.08 310091  (-)0.63 0070
345351 (9119 0115 8210 (L10 0.22)1.1 318975 (1.20)0.00, (0.39, 1.17)
344835 (120 (0.03)1.14 g . (0.30)1.07 0.80, 1.60 0.03, 0.81, 1.50
344608  ()1.05 0)1.08 332191  (-)1.3¢ (0)1.358 MY (032090000 (0.32,0.96)-0.15
344364 (0.64)L.15 (0.65)1.14 3319.82 (152 (01,50 053 1.11,1.73 051, 115, 1.79
344201 (9095 0)0.95 331947 (9104 (0)1.05 aseds Q407 O3T5056"

- : (1.33)1.33 3310.15  ()1.06 (0)1.06 3185.04 (1174 (0)1.69
3438.90 (101 (0)1.02 331830 (0.91)0.82, 1.71?  (0.21, 0.62, 1.08) 318211  (0.78)0.35,188  (0.78)0.84, 1.90
343871 (110 0)1.14 0.62, 1.03, 1.44, 3802 (0340 617, 1.64,  (0.54)0.55, 1.63
Smor  omas (0100044 a2 3726 Cows

y 0.4 10)0.44 0,421, :

343231 (-)0.897 (0)0.98 3315.03  (0.66)1.36 —n 3174.90 (0, 68)1 29 (064136
343158 (114 0117 B40T (058 (0)0.37 317414 (-)1.03 0)1.2
2892 (L1 (0115 . - (0.03)0.86 317314 (048)1.30 (0. 49)1 19, 2.17

- . (1.11)1.42 BB QAT (1.37)0.77, 8.51 3169.76  (-)1.05 (1.0
342645 (-)1.42 (0)1.42 - AD0. . 3168.06 (L1177 b
349450  (-)158 0)1.60 3312.82  (0.46)1.46 0)1.88 316165  (L17 0)1.14
3422100  (0.987,0.957)0.63%: (0.28, 0.83)0.3/ B2IE 080005200 050098, 197 316066 (0.18)0.57 {(0)0.52
342162 (?)1.30? 3389:%1'44' 3333% E ; 24 Eg}:il%é'm l 8 4 “"i’&é’“"

. 1.345 3308. 1 s .00g
342079 (0 56)1.45 (0.57)1.41 3307.15  (-)1.60 (0)1.60 3158.77 (g 85:} @082
342047 (0.78)? (0.79)144 330640  (-)1.55 (0)1.508 315479 ()1.06 0)1.05
3417.67  (0.50)1.21 (0.50)1.20 330573 (-)1.20 (0)1.22 315467 (91,07 0)1.06
HITI (032008 (0.20)1.00 o0 (0450300r 112 315270  (1.32)1.33 (1.34)1.34
341473 (0.60) (0.635)0.61s 330479 (D13 (0)1.00 3152.12  (1)1.82? (0.88)1.02
340017 (0.28)1.26 (0.26)1.20 330411 ()0.61 (0)0.98s 314931  (-)0.90 @09
3406.89  (0.28)1.09 (0.36)2.01 3303.88  (0.50)1. 15 2077 (0.52)1.10, 2.14 3T L0 (0)1.0
3405.12 (5137 (0.07)1.33 3208168  (1.26)14 1.26)1.42 314502 (0.65)7 (©. 74)0 4192
3402.06  (0.72)0.96 (0.2690.94 3204.53 (0.80)1.87 (0.84)0.23, 1.91 314071 (0.50)2.157 (0.49)2.1
340191 (0.317, 0.892)0.22? 0.32,0.95 3204109  (1)1.367 313096 ()L08 (0)1.12

2.19 320386  (0.92:)0.44? (0.98)1.06 - . 49)1.30

340161 (0.34:)0.177 @ 353)0 03 021 (106l 49 008 313775 (0.64)0.94 (0.59)0.89, 2.07
340047  (0.80:) (0.79)0.93, 2.51 - 0,647 313732 (_)1.160} B OL17s
330537 (-)0.83 (0)0.84 3202.08  (0.73)0.55 (0. 72)0 53, 1.96 - 0.99 0.94y
339079 (-)0.46 (0)0.48 3287.57 1.37 0)1., 32048 (1667 (1.675)1.16
3390.39  (0.60)0.39 (0.70)0.99, 1.78 3287.19  (0.39)1.32 <0.41>1.32 312795 (L7 (0)1.72
3810 (032083076 (0.9, 085010 328377 (-)1.46 (0)1.42 312672 (146 (153

134 1.9 0.76, 1.33, 1.90 328346  (-)1.13 (0)1.17s Bizts  OLipr (0)141
3385.21 (0.9, 0.78, 130)  (0.26,0.79 1.32) 3283.32  (-)1.26 (0)1.28 312141 (-)1.24 (0)1.16

043, 0.95, 149,  ~0.07, 0.46, 0.99, 327095 (147 (0.01)1.48 311824 (9138 (0)1.44s

2.02, 2.58 152, 2.05, 2.58 327884 (0.67)0.68 (0. 67)0 65, 2.00 311347  (-)1.54 (0)1.58s
3383.90  (1.06)1.45 1.07)1.42 3277.66  (0.19)1.43 (0.48)1.42 311082 (164 (0)1.74s
3382.07  (0.37)1.01, 1.77 (0.35)1.04, 1.74 3277.30  (0.65)1.33 (0.68)1.34 (0 80)0 9,148 | {(0 27, 0.81)
338149 ()11 (0.04)1.12 57648 (00950 4 0094 3109.50 {1,001, 145, 1.99
337873 (-)0.89 (0)0.975 - 0721 0.56 L
3378.35 (—)8.32) (0)0:30 s E—gl.gs §8)§;§§ \ 107,54 E m;l (8522{40.71

0.94g 0.949 327019 (-)1.30 38)1.34 04 (L .
3877.06 ¢ )0.711')}‘” ©):565 326880 (290,60 (0)0.50 310502 (21552 (0161
337620 ()13 0)1.32 3265.35  (-)1.20 (0)1.28 310398  (-11.55 0.22)1.59
337430  (0.65)1.35 (0.86)1.42 (0.18)0.91, 1.7 310373  (0.45)1.38 (0.48)1.39
3373.96  (1.26)7 1.35)1.33 3264.84  (0.22)0.877,1.29 1 (0)1.86 310240  (0.32)1.60 (0.34)1.60
3373.22 (020108 (0.19)1.14, 1.51 (0131 300066  (-)1.42 0)1.41
337032 (-)1.23 05122 326471 (-)1.62 (0.14)1.67 3008.19  (0.74)0.89 (0.72)0.88
3367.11 (o 12,—,-,-)2 370,B (0.15)2.42s 262 03011 055114 309670 (L0707, 145 (0. gg ?%)2 o

(0.50)1.18, 2.18 674 4 64

836501 (0.61)0.942, 2.25? { (0.32)1.00, 1.64 326081 ()4¢}4 00445 309640  (0.66)0.70, -? Obsi0ds 196
336425 (0.13)1.15 (0.13)1.14 325841  (0.99)1.167 (0.87)1.16 300571  (-)0.86iA% 0)0.828
336376 (0.61)0.65: (0.97)1.40 3258.03  (-)1.57 (0.20)1.60 300025  (0.83)0.247 (0.82)0.23, 1.86
336279 (0.44)1.39 (0.78)1.46 325420  (-)1.30 0)1.37 308950  (0.60)1.11 071115
336155 (-)0.584 (0)0.26 325341 (190767 (0.66)0.81, 1.12 208867 (070 0)0.58
3359.28  (-)1.17 (0)0.74 3251.65  (-)1.68? 0)1.68 : . (0)0.98
35800 (1732 (0)1.36 324000 (129 (0)1.328 308180 (120158 (1.16)1.52

: 1187 (0)1.14 94717 (131 (0)1.32 308677 (-)0.45 (0.07)0.44
3356.8¢ ()11 (110 . : (0)0.45 08639 (2 170} 0233
335646 (126 (0)1:30 3246.99  (0.28)1.35 (0.31)1.36 - 2.059 1.98
335511 (-)0.58 (0.16)0.52 324384 (-)1.51 (0.09)1.52 3082.61  (-)1.14 (0)1.108
335437 ()2.180, B (0)2.008 324357 (0.33)1.34 (0.36)1.36, 2.08 307930 (L6 (0.56)1.24
335153 (-)1.36 (0.07)1.34 so3702  (0800)p 0083 - (0)1.76
334811  (-)1.57 (0)1.56 : 0.68:/ 0 0.558 w7852 QENLIL 148, (02 070101,
34757 (-)0.66 (0)0.66 323578 (N1.65 (1.02)1.65 : 95
3346.93 (142 (0.19)1.46 200655 (09947 (0)1.08 023 (03097 (0:255)1.00
B2z Lo . 124 : 9941 (0)1.22 07105 50)51836 0.63, - Egi?)ﬁs))g'ﬁz

10,929 08y 323411 (-)1.33? 0.20)1.40 3064, 1. !
334104 ¢ )0.78i 4 77 3232.87 (149 (0)1.42 3062.19 ()12 (0)1.36
334134 (104 (0)1.02 329775 (LI7 )1.92 306182 (0.30)1.21 (0.32)1.92
333078 (0.41)0.94 (0.16,048...1.12) | 322698  (0.35)1.03 (0.28)0.97 306004  (-)1.2 (0)1.25
0.37...2.61 322463 (179 (0)1.74 3056.66  (2)1.21 (0121

* Zeeman pattern from Rybar, Physik. Zeits. 12, 889 (1911),
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TABLE- V.—Concluded.

AND MOORE

ZremaN EFFeCT ZEEMAN LFFECT ZEEMAN EFFECT
A OBSERVED CALCULATED A OBSERVED CALCULATED A OBSERVED CALCULATED
3054.72  (-)0.75 (0)0.703 2878.55 (0. 70)0 69, 2.03 (0. 68)0 64, 2.00 2591.68  (-)0.89 (0)0.86s
3050.93 (-)1.90B? (0)1.93 287249 ()0, (0)0.6 2590.59  (-)1.07 (0)1.05
3050.49 (0 66)0 88, 1.28 (0.21, 0.63) 2862.60 (0. 22)0 96 (0. 20)1 00 2585.33 (-)0.78 0.07)0.84
0.84, 1.26, 1.68 2859.65  (-)2.02 0)1. 2574.35  (0.58)1.34 (0.49s)1.34
3048.88 (0 30 0.87) (0.29, 0.87)0.18, 2850.94  (0.58: )0 67 (0 55)0 62 2572.23  (-)1.52 (0)1.49
0.72, 1.33, 1.95 0.76, 1.34, 1.92 2850.04 ()0 2567.3¢  (0.74)1.19 (0.75)1.20
3048.10 (0‘40?)0.94, 2.05 EO .55)0.91, 2.02 2842.38 (0. 30)— ] 10 .1.83 (0.36)1.10, 1.83 2562.12 (90.00, 0.83, (0. 31 1.23)
. 1.64 0.01, 0.83, 1.65
3044.00  (-)1.32 WIS (gg2d (065 255676 (-)1.73 ©1.35
304248  (0.30, 0.82, 1.33) (0 27 0.82, 1.37) 2833.92 (—)1.32 (0)1.37 2555.07 (_)1.790}3 (0>1 783
043, 0.95, 1.52,  -0.11, 044, 0.99, 282846  (-)0.85 y 1.57g 1.36g
2.08, 2.60 1.54, 2.09, 2.64 2826.79 (—?)1 13 (0)1.128 2553.33  (-)1.43 (0)1.44
3040.81 (7)1.42: (0.94)1.4 2823.64 (-)1.2 2553.00 (-)1.37 (0)1.40
3039.56  (-)1.80 (0)1.87 282174 (N0, 95 (0)0.97s 2549.29  (0.49, 1.45) (0.49, 1.47)-0.42,
303830  (7)0.71 (0)0.68s 9282000  (-)0.63 (0)0.66 0.50, 140, -? 0.56, 1
303443  (-)1.39? (0)1.39s : : 0)1.67 254833  (-)1.06 (0)1.045
3031.28  (0.40)1.58 (0.39)1.61 2818.59  (?)1.10? 0)1.23 2544.25  (-)1.53? (0)0.53
3028.18  (-)1.45 2815.55  (0.57)1.29 (0.56s)1.33 2536.50  (-)1.21 (0.03)1.24
3026.37 (_)0.72g 4 (0)0.800 2814.97  (9)L7T: 0)1.66 2535.96  (-)0.91 (0)0.91
- 0.491 0.41s 2803.77  (0.81)1.15 (0.77s)1.20 2535.35  (0.50:)1.16 (0.41)1.23
3023.59 (-)1.50 (0)1.46 2797.08  (-)1.60 0.20)0.90 2532.17  (-)0.46 (0.06)0.42
3022.35 (-)0.87 (0)0.88 . . (0)1.64 2531.35  (-)0.95 (0)0.92
3017.54 (-)2.020, B (0)2.07s 2792.43 (-)1.22 (0)1.15 2528.96 (-)1.12: (0)1.07s
3017.25  (-)0.78: (0)0.78 2785.89  (-7)0.43 (0)0.43s 2521.36  (-)1.20 (0)1.16
3015.68  (-)1.60 (0)1.58 2778.81 (-)1.54 (0.02)1.50 2513.11 (-)1.21 (0)1.28
3013.59  (-)2.310, B (0)2.34s 277496  (-)0.56 (0)0.51 2512.90  (-)1.30 (0.26)1.20
3006.52 (-)1.18 (0.74)1.20 2772.69  (-)1.15 2507.67  (-)-?, 2.00 (0)1.94s
3005.97 (-)1.48 2766.38  (-)0.87 (0)0.89 2506.87  (0.77)? (0.74)0.87
3005.76  (0.45)1.41 (0.35)1.42 2766.21 (-)0.88 (0.12)0.88 2504.51 (-)1.24 (0)1.36
3000.54  (0.98)1.18C (0.94)1.11 2764.18  (-)1.17 (0)1.22 2496.71 (-)1.04 (0)1.06
2999.71 (-)1.98 (0)2.15s 2763.06  (-)0.97 249555  (-)1.69 (0)1.62
2996.94 (2)0.90 (0)0.95 2761.36 (-)1.06 (0)1.008 2494.73 (-)1.51 (0)1.52
2996.54 (=)2.01 (0)2.18s 275853  (?)1.62 (0.29)1.58 2493.93 (-)0.74 (0)0.72
2995.24 (M1.05 (0)1.09 2752.07  (-)0.79 {(0)0.79 2489.24 ()0.62 (0)0.62s
2995.15  (-)0.87 (0.24)0.86 : . (0)0.86s 2483.61  (0.70)1.11 0.74)1.12
2989.59  (0.64)1.24 (0.59)1.24 2746.02  (-)1.16 (0.12)1.18 2476.64 (-)1.54 (0)1.58
2087.16 (_)1.940 B (0)1,883 2745.09 (-)1.24 (0.26)1.22 2476.43 (-)1.43
. 1.65¢ 1.60g 274045  (-)1.05 (0)1.07 2473.90  (-)1.51 (0)1.49
2982.26  (-)0.43 )0.42 2731.11 (0.39)0.95 (0.39)0.95 2472.92 (7)2.29 (0)2.62s
2978.95 (0.80:)1.91 (0.72)1.96 2728.75 (-)1.00 (0y1.02 2467.68 (-)1.51 (0)1.48
2978.01 (-)1.33 (0)1.32 2722.10  (-)1.29 (0)1.27s 2460.80  (-)1.950, B (0)1. 973
2977.46  (0.60:)1.40: (0.84)1.42 2719.58  (-7)1.37 (0)1.42 2460.19 (11.64 (0)1.6¢
297546  (0.64)1.15 (0.78)1.46 2715.98  (-)1.07 (0.30)1.07 2456.23  (0.67)1.25 (0. 723)1 26
297136 (7)1.05? 2695.8¢  (-)1.49 (0)1.52 2441.04  (2)1.03
2969.61 (-)1.33 (0)1.32 2685.33  (-)1.52 (0)1.49 2435.09  (-)1.07
2957.67  (-)0.95 (0)0.99 2679.75  (-)0.91 (0)1.02 2432.21 (-)0.96?, 1.56? (0.09)1.26
2955.38  (0.67)0,78 2673.91 (H1.23 (0)1.22 2429.22  (-)0.4414 (0)0.37s
2036.54  ()L15 (0)1 21 2661.71 (-)1.30 (0)1.24 2428.59 (-)1.39
y y 2650.26 (-)0.42 (0.06)0.42 2426.99 (-)1.52
2029.50  (-)L.11 (0 04)1 10 2649.93  (-)0.64 (0)0.62 242493  (-)1.31 (0.11)1.33
2928.81 (1)2.52 (0)2.62s 2648.63 )0.95 {(0)1.04 2422.56  (-)1.65 (0.04)1.65
2927.66 (-)1.23 (0)1.25 g . (0.04)1.34 2413.18 (-)0.45 (0)0.46
2919.55  (-)0.75 (0)0.78 2646.41 (-)1.23 (0.03)1.24 241050  (-)0.80
2911.56 (2)1.10: (0)1.17 2629.97  (0.77)1.30 (0.74)1.33 2402.16 (154 {(0)1.47
2907.67 7)1.36 (0.50)1.40 2627.63  (-)1.14 0)1.17s 2402.05 - (0)1.56
2903.19 (0.50)1.04 (0.48)1.04 2623.44 (—)1.88 (0)1.94s 2384.85 (7)1.48 (0)1.46
2899.81 (-)1.22 (0)1.18 2622.43 -)0.9 (0)0.90 238048 (0.69)1.12 {(0.86)1.12
289224  (-)1.21 2617.85 (1. 11)0 87?7 (1.07)0.78 3 St (0)0.82
2886.44 (0.26)1.19 (0.44)1.20 2613.49 (-)1.2 2369.67 (-)1.07 (0)1.11
288530  (7)1.49 (0.6% }33 3606. 1% ﬁ(}g:l3 ggg(l)ggx gggggg E05514 ;)71.25 §8)512; 1.25
(0.73) 1. 600.9' )1 .69s . -)1. .51
288221  (0.71)1.05 {(0;31)1_12
1 Inside component. A n component shaded outward.
o Outside component. B n component shaded inward.’
g Center of gravity of pattern. C  p component shaded inward.
¢ Strongest component calculated. D p component shaded outward.

Doubtful value.

we have given term designations are not given
by Catalan and Antunes. Each of the low terms
t*G and ¢*D accounts for 42 lines. Most of the
higher levels are confirmed by from three to ten
combinations; giHe and x2H;° have but two,
and e%H 7, only one (§5).

Six levels to which they have given designa-
tions (in the pentads discussed in §5) are placed
in our list of unclassified levels—either because
of irregular intensities in the multiplets or
because other levels, in a more probable position,

were discovered. We have been constrained to
reject as unreal five of their high odd levels (four
in this pentad) and the low ¢2D at 22,247, 23,392,
which they regarded as doubtful. Of our 37
unclassified odd levels, all but two are new.
More than two-thirds of these depend on the
new measures in the ultraviolet.

8. ZEEMAN DATA

The observed separations are given in Table V.
The g values given in Table IV were found from



ARC

TaBLE VI. The g sums for Co I.

d’s, d3(3F), OTHER HicH

dss, ds(3F), Opbp EvVEN ALL
CONFIG. A d's(3F) +4p TERMS TERMS TERMS
J N| 4 5 13 1 23
110 6.71 2.73 17.80 | —0.71 | 26.53
T 6.67 2.67 17.33 | —0.67 | 26.00

N| 9 11 19 7 46
13 |0 9.33 9.55 24.63 7.30 | 50.81
T| 9.33 9.33 25.07 7.33 | 51.06

N| 8 16 15 15 54
2% |10 9.81 17.26 17.79 17.39 | 62.25
T| 9.7 16.85 17.89 17.55 | 62.02

N| 5 16 12 18 51
3310 5.45 19.24 13.58 21.70 | 59.94
T 5.40 19.14 13.74 21.27 | 59.55

N| 5 11 8 14 38
4% |0 5.82 14.18 8.54 17.13 | 45.67
T| 5.80 14.00 8.56 17.49 | 45.85

N| 1 5 2 9 17
53 |0 1.09 6.66 2.20 11.38 | 21.33
| T 1.09 6.62 2.18 11.36 | 21.34
N 1 4 5
63 | O 1.40 5.06 6.46
T 1.39 5.13 6.51

N 1 1
7% | O 1.34 1.34
T 1.33 1.33
All | N| 32 65 69 69 235
0| 38.21 71.02 84.51 80.59 |-274.33
T | 38.00 70.00 84.77 80.79 | 273.56

these in the usual manner, starting with the unre-
solved patterns, and then using the formulae of
Shenstone and Blair? in the case of unresolved
patterns, when it appeared probable that the
mean of a blend had been observed ; or sometimes
the formulae for the strongest line when this
was probably observed. The computed patterns
are derived from these empirical g values. For
unresolved patterns, the center of gravity of the
group is usually given. When the strongest com-
ponent is entered instead, it is denoted by s.
When two assignments are given in Table VIII,
both calculated patterns are entered here.

The accuracy of the g values may be estimated
by comparison with those of Roth and Bartunek.
Grouping the levels according to their J values
the mean differences in the sense authors’

12 A. G. Shenstone and H. A. B]air,' Phil, Mag. 8, 765
(1929); H. N. Russell, Phys. Rev. 36, 1590 (1930).
(1;331;). L. Roth and P. F. Bartunek, Phys. Rev. 47, 526

SPECTRUM OF GOBALT

417

values minus those of R and B are as follows in
units of 0.01.

J

b1 24 31 43 55 6

No. 7 20 26 21 15 6 1

Alg. mean —4.3 —1.7 408 404 —-0.5 40.6 (42)

Arith. mean =+5.7 3.5 +£2.5 £1.5 +14 £1.0 (£2)
Comp. 68 34 23 17 14 11

The accuracy increases steadily with J, which is
to be expected, for the displacement of the
strongest # component of a resolved pattern
is Jigi—Jsgs and that of an unresolved blend is
L8(J+1)g1—J.g2}. The observations therefore
determine, on the average, the value of (J+x)g,
where x should be of the order of 1. The values
of 6.8/(J+%) are given in the last line and
closely represent the observed mean discordances.
The average value of J is 2.9, corresponding to a
discordance of 40.02 in the g values. If the two
sets of determinations were of equal accuracy,
the probable error of either would be +0.012,
confirming Roth and Bartunek’s statement:
“Most of the g factors are estimated to be
reliable to about 0.01.”

Most of the g values are in good agreement
with those derived from the elementary theory
(LS coupling). The g sums for various configura-
tions are given in Table VI. Here for each group
of configurations N is the number of levels of
given J for which reliable g values were derived
(omitting the doubtful values marked with
colons in Table IV), O the sum of the observed
¢ values, and T that of those from LS coupling.
For the first two sets of configurations g values
have been found for all the levels, so that the
g sum test is strictly applicable. For the others
some levels are missing and the test is not exact.
The excess of O above T for the first two sets
suggests that the observed values may be about
one percent too great; but the others do not
confirm this.

TaBLE VII. Conspicuous examples of the sharing of g values.

TERM LEVEL 0-T TERM LEVEL o-T

Py 15,774 —0.26 y4S%4 46,562 —0.75

a*Dyy 16,470 +0.29 D0y 46,260 +0.28
22D0yy 46,186 +0.38

biPys 15,184 —0.10

a*Dy; 16,778  +0.08 2Dy 52,460  —0.28
f2Fsy 52,970 +0.27

X2 F0; 43,425 +0.16

wiDV%; 43,242 —-0.20 2% F3 52,763 —0.21
e*Hgy 52,716 +0.26
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RUSSELL,

TABLE VIII. Arc spectrum of cobalt (Co I).

KING

AND

MOORE

A ‘WAVE No. MULTIPLET A WAVE No. MULTIPLET
REF. IA INT~TC Vac. DESIGNATION REF. IA INT-TC Vac. DESIGNATION
1 11,894.93 10 8404.65 2Dy ~32D0y 2 9544.52 300 10,474.35 Y2F053 —e2Fgy
i H,ggg.is 4gh gggg "é‘ z’gzg ——3/22[?002; 2 9527.17 10h 10,493.42 w:?’q —i*li)q
B o B 2Ge} — 2 wiF 033 —e8 D3
1 11,402.20 3k 8767.84 : % 2 9517.33 1 10,504.27 {x@%f—gmff
1 11,318.27 40 8832.85 2Day —y2F 0y 2 9513.42 1 10,508.59 wiFsy —f6F g
1 11,305.0 2h 8843.2 b2Gay —¥* D% 2 9482.75 1 10,542.57 x4 P04 — g4 Poj
1 11,158.6 2 8959.2 b3 P1y —25F 0% 2 9470.74 2 10,555.94 4Py —55D0
1 11,106.34 8 9001.40 42D01y —¢tFay 2 9454.23 3k 10,574.38 oD% —giPoy
1 11,094.7 3h 9010.8 2 0442.34 4h 10,587.69 XG0} —e2Gi)?
1 11,091.94 50 0013.09 32Dy —eiFgy 2 9435.70 3 10,595.15 x4Go%} —hsF o)
1 11,085.4 1h? 9018.4 D0} —e5Gay? 2 0428.8 1 10,602.9 x2F 05} —f4Gay
1 11,018.1 1h? 9073.5 24Py —etPoy 2 9422.60 3h 10,609.87 wiFoy —f4Goy
1 11,015.9 2h 9075.3 Doy —foFy? 2 9406.12 4h 10,628.46
1 10,957.0 2h 9124.1 x4 F 05} — e8Py 2 9395.11 2 10,640.92 x4POy — gt Py
1 10,946.88 10k 9132.52 2 9356.98 200 10,684.28 a2Hsy —yGosy
1 10,935.42 4 9142.10 APy —25F %) 2 9351.06 3 10,691.04
1 10,805.9 107 9251.7 X4F05y —gtFat 2 9347.88 2h 10,694.68 wAF0y —f6F sy
1 10,785.4 3h 9269.3 a2Dyy —28D% 2 9344.93 20 10,698.06 a2Hyy —y$Goy
1 10,771.3 1? 9281.4 K405y —giFg 2 9340.54 3h 10,703.09 w4Fo9) —74F oy
1 10,739.0 6h 9309.3 x2F 054 —hAF 2 9319.53 2 10,727.21 wAF0y —f0Fa}
1 10,713.4 1 9331.6 y2F05) —etF sy 2 9280.42 5 10,772.42 Y20y —¢6Fyy
1 10,692.6 3h 9349.7 WF0g) —etGay 2 9262.5 2 10,793.3 b2D1j —yiF oy
1 10,681.82 30h 9359.14 2 9258.18 4 10,798.30 x4 F05 — et Hy
1 10,660.17 30 9378.14 2Dy —y2D0y 2 9245.60 1 10,812.99 b2Day — 252Gl
1 10,561.3 2 0465.9 wtDOgy —h4F sy 2 9233.64 1 10,827.00 a2Pyj —z4F %)
1 10,521.3 3k 9501.9 2Dy} —y*Doay 2 9207.96 1 10,857.19 x4F05 —e2H )
1 10,471.96 15 9546.69 y2F —etFay 2 9204.11 5 10,861.73 02Day —32F %)
1 10,447.39 4h 9569.15 wiFogy —h4F sy 2 9185.95 2 10,883.21 %GO} —hAF3)
1 10,442.11 20 9573.99 b2Gsy —32F % 2 9181.75 5 10,888.19 28F0) —e2H s}
1 10,398.38 4h 9614.25 28G5y —etHep 2 9177.93 20 10,892.72 %G —g2Fay
1 10,382.16 50 9629.27 b2D1y — 32 % 2 9165.52 2 10,907.46 28F 01 —g2Fa}
1 10,367.95 2 0642.47 x4F 05y —etDay 2 9133.24 6 10,946.02 %4F 0% —hAF g
1 10,364.4 1 9645.8 x4G0%} — et H s} 2 9130.50 2 10,949.30 b2Gay —32Go}
1 10,354.45 60 9655.04 §2F 0 —e4F 3y 2 9111.64 1 10,971.96 32G0%; —etFg)
1 10,348.1 1? 9661.0 %4F 0y —f2F 3 2 9095.37 50 10,991.59 a*Huy —y*Fo%
1 10,335.39 4h 9672.85 utD%; — g4 P} 2 9071.35 ah 11,020.70
1 10,332.66 3h 9675.40 1G04 — 4G} 2 9052.44 2 11,043.72 02D1y —y4F %
1 10,276.80 ah 9728.00 #AF0y — et Gy 2 9040.0 1 11,058.9 4G9} —hAF 9y
1 10,172.85 204 9827.39 x4F0y3 —etDgy 2 9037.87 50 11,061.52 a2Hyy —y4Fy
1 10,167.58 200 9832.48 32D0%; —e2F5} 3 9032.70 1 11,067.86 *2D0g) —e6Ga}?
1 10,154.90 2 9844.77 %GOy —e2H e} 2 8986.51 3 11,124.74
1 10,152.95 4 9846.66 wiFog —hiFy 2 8972.89 7 11,141.63 wiFo; —e8Gay
1 10,131.37 2 9867.63 bAPy — 28Dy 7 2 8058.37 15 11,159.68 YAF0 —esFgy
1 10,128.06 150 9870.86 32D0yy —e2Fy 2 8053.72 2 11,165.48 wAFY —50p
1 10,111.0 1h 9887.5 %Gy —e2Gaj 2 8039.14 5 11,183.69 wAD%y —hiF1y
1 10,105.43 2 9892.96 x4G0sj —esGaj 2 8926.21 50 11,199.89 02Dy —32D%
1 10,092.1 3 9906.0 X0 F0yy —gtFy3? 2 8004.63 30 11,227.03 %GOy —h4F 1y
1 10,078.62 100 9919.28 a2Hgy —22Go) 2 8892.49 1 11,242.36 XDV —gtFay
1 10,052.98 8 9944,58 x4 F 0y —giFy 2 8888.70 8h 11,247.15 #3GY%) —e2Haj
1 10,048.80 3 9948.71 23 F0y — et Hiy 2 8878.28 3 11,260.35 x4F 0y —hiFg
1 10,046.31 150 9951.18 2Day —22F0g) 2 8870.70 8 11,269.98 x4F 0y — g2Fay
1 10,031.45 5 9965.92 b4P1y —28D0%4 2 8856.56 3 11,287.96
1 10,021.47 4h 9975.84 24F0y —esGoy 2 8850.70 30 11,295.44 y2F05) —e2Fgy
1 10,019.08 30h 9978.22 X4F 04 —esGiy 2 8837.90 ah 11,311.80
1 10,007.80 3 9089.47 a:IF{q — 4Gy Z 2835.21 123 11 géggg %:gga; —;;ng
y2F05y —eiFy 819.117 o 11,335. 5y —hiF ey
2 9952.2 3h 10,045.3 {xac:oag —e2Ga} 2 8779.20 3 11,387.44 whF —eSGa
2 9940.69 2 10,056.91 wAF%) —hiFa) 2 8774.71 2 11,393.26 24DV} —e4Pay
2 9918.1 1 10,079.8 wtDYy —e2Diy 2 8772.04 2 11,396.73 w*F”z%—4z§)
2 9912.73 10 10,085.28 b4 Pay —28D0; 2 8766.55 4h 11,403.87 x4D0) —e4Dyy
2 9909.52 1k 10,088.54 wAFgy —f4Pa} 2 8759.58 3 11,412.94
2 9890.92 30 10,107.51 2Day — 3D 2 8750.13 60 11,425.27 %G04y —hAFgy
2 9859.90 1 10,139.31 X2F05) —hiFgy 2 8745.56 8 11,431.24 1G9y —etFay?
2 9852.5 1 10,146.9 x2F 033 —f4Dg} 2 8744.37 10 11,432.80
2 9847.7 2 10,151.9 K8F0gy —giFay 2 8733.27 40 11,447.32 #4G053 —hiFy)
2 9823.52 4h 10,176.86 K4F 05y —f2Fgy? 2 8722.12 2 11,461.96 %1 FOy —hiF)
2 9798.37 2h 10,202.98 x4F 054 — et Hay? 2 8678.65 3 11,519.37 x4GY%} —14F gy
2 9785.39 40 10,216.52 wAFOy —f4Gsy 2 8675.02 20 11,524.19 52D0yy —etFy
2 9769.0 1k 10,233.66 *2F 054 —4F 4 8661.06v 60 11,542.76 b2Day —22D0
2 9764.53 Sh 10,238.34 x2F 034 —e2Gaj? 2 8658.14 3 11,546.66 52Day —y1Fo
2 9746.02 100 10,257.79 a2H g —22Glg) 2 8655.73 3h 11,549.87 x4F0y —e2H sy
2 9735.53 2 10,268.84 %280} —htFg} 2 8648.79 4 11,559.14 a2P1y —24D0%;
2 9729.54 3 10,275.16 wAF} —1'453; 3 8596.09 3h 11,630.00 ;z*;gq ~g:}1:q
2Dy —22D0% 3y —e4F sy
2 9696.60 5 10,310.07 {wqwf; — f«mf 4 8589.78y 50 11,638.55 { WFo — s F s
2 9694.0 2 10,312.8 wAF O} —f1Gay 4 8586.687 30 11,642.75 22D0) — ¢4y
2 9678.21 10k 10,329.66 24F0y —g2F3) 4 8575.320 50 11,658.17 a2Hay —5?G%)
% 9270.20 2 10,338.21 X4F 0y} —e4Gay 4 8574.46v 50 11,659.34 a:gros; —yfg%;
9659.94 3 10,349.20 wiFoyy —44F, ¥2G0 —e'Fay
2 9629.83 3 10,381.56 o 3 8569.72 18 11,665.79 {x*G"a}—i‘Fs;
2 9613.46 4 10,399.23 wiFoy —hiF 3y 5 8559.07 10 11,680.31 YA Foy —edFay
2 9606.52 5 10,406.74 wAFo —f4Dg} 5 8513.52 Sh 11,742.80 32Gls} —esFay
2 9597.90 200 10,416.09 y2F0gy — €2z 5 8489.50 30 11,776.02 %4F 0% —hAF s}
% 9g92.3 2h 10,422.2 F4F0yy —eﬂgag? 3 8478.45 8 11,791.37 yigzs; - Zﬁg
0585.28 2 10,429.81 wAF0gy —e8Dyy {x 2} —hiFay
2 9580.63 3 1043487 wiFog —feDey 3 8454.71 1 11,824.48 | ypoy 3,
2 9569.00 5h 10,447.55 3 8409.03 10Wh 11,888.71 24G0 — 4Gy
2 9548.66 4 10,469.80 4 8379.44y 35 11,930.69 Y4 F 0y —e4Fay
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A ‘WavEe No. MULTIPLET 2y WAavVE No. MULTIPLET
REF. 1A INT.~T'C Vac. DESIGNATION REF. IA INT.~TC Vac. DESIGNATION
4 8378.34v 50 11,932.26 ¥4GO3; —edF 3y 5 7704.92 12 12,975.16 a2H sy —y2F 034
4 8372.79v 80h 11,940.18 VA0 —edF gy 5 7701.90 12 12,980.24 b'ﬂ’Pé — 40y
5 8345.55 201 11,979.15 VAFUy —e2F 3 5 7695.04 10 12,990.29 x2Fly ZgtPyy
5 8342.63 50Wh 11,983.33 241G — f4Gsy 3 7685.65 1 13,007.69 22P%} —g4Pay
5 8331.69 20 11,999.07 a?Day —28F 0 5 7648.08 12h 13,071.59 yiG0L —e2F oy
3 8318.55 SWh 12,018.03 X4F 033 —f4Pgy 3 7641.43 1 13,082.96 yiF0% —e2F gy
5 8315.35 20 12,022.66 22D%4 —e4F1y 3 7637.63 4 13,089.47
5 8301.45 Sh 12,042.79 #4F0y —i$F 5y 5 7634.50 3 13,094.84 2P0 — APy
4 8208.9508§ 60k 12,046.41 %Gy —f1Hy 5 7618.64 2 13,122.09 b2Gigy —y2F 0y
4 8296.82y 50h 12,049.50 X8G04 —f1Hay 3 7616.13 1 13,126.42 x40 —eb Dy
5 825733‘42 ng 12,068.92 x“IQ“z; —;‘gag 5 7610.24 2-1V 13,136.58 bzﬁg —z?DI'il;»
3 8275.5 12,080.4 21F0; —f1Gy g 22F 0y — 2[5y
5 8272.38 5h 12,085.10 G _fok, 3 7606.30 v 13,143.38 {zzcoa; —etFaj
5 8269.38 80k 12,089.48 x4GO0%) —f4H o} 3 7604.30 1 13,146.84 w!D0%} — giPay
3 8243.38 1 12,127.62 x4 F 093 — 103 3 7600.11 1 13,154.09 4G5 —e8Gay?
4 8208.57v 80 12,179.05 yiIF0y —etfy 3 7594.18 1 13,164.36 xtF 0} —4%
4 8192.97y 125 12,202.24 1G04 —etFay 5 7590.57 2-111 13,170.62 a2Day —24D%;
5 8189.32 10k 12,207.68 4Gy} —i1F3) 3 7588.71 1 13,173.85 b2Pyy — 4 GOy
5 8167.88 20Wh 12,239.71 x4F05} —f4Gy} 5 7586.72 20 13,177.31 b2D1} —y2F oy
5 8160.65 40 12,250.57 YiGO9y —e2F 3y 3 7578.34 1 13,191.88 22G0%1 —e2F gy
3 8154.31 10k 12,260.09 %G} —itFyy 5 7564.96 20 13,215.21 4D} — 4 F gy
4 8151.95v 60 12,263.64 yiF0y —etF sy 5 7561.06 15 13,222.03 YDy —etFay
5 8150.19 50 12,266.29 b2Gyy —y2Fog 5 7559.65 15 13,224.49 YDy —edFy
5 8140.43 40 12,280.99 b2P1y —22F 0} 4 7553.970v 4-1V 13,234.43 22F 033 —e4F 3y
5 8137.08 80 12,286.05 x4F 0 —f4Gs} 5 7533.48 1-IV 13,270.43 y1D0%; —e2F 3y
4 8116.37v 80 12,317.40 Y4GOy —eFay 5 7526.29 2 13,283.11 22D} —e2Fyy
S 8114.04 10n 12,320.93 x4GO91 —eSH 5y 3 7524.07 1 13,287.03 x4F %) — 51302y
3 8112.13 SWh 12,323.83 22F 051 —edF gy 3 7515.28 1 13,302.56 wiD%} — gt Poy
1 8093.932y 8111 12,351.54 VGV —esFay 5 7502.72 3h 13,324.84 4Dy — I Py
5 8085.54 Sh 12,364.36 x40 —f4Doy 5 7489.37 10 13,348.59 x4D0% —hAF 3y
3 8082.60 1 12,368.86 x4F03 —fiGay 3 7484.00 1 13,358.16 x4D0%y —g2F,
5 8080.23 60 12,372.49 2G5y —e4F g} 5 7478.77 3 13,367.51 APy —z4F0y
5 8066.49 60 12,393.56 22D%} —e2F2y 3 7471.21 1 13,381.03 yiF04y —eSF 3
3 8062.98 SWh 12,398.96 4G9y —4zi 4 7457.342v 6-V 13,405.92 22G0% —etF g}
4 8055.996v 2-V 12,409.71 Yoy —-:2;}:_2} s ;igg.‘lig 10hII " g,ﬁg.gg DYy — L
22D%; —edFay . 1- ,442. 13 — 20y
3 8053.50 2k 12,413.55 {wcu? —e5Gis 5 7429.00 10 13.457.05 AE0 —eiGay
5 8050.76 SWh 12,417.77 x4D%y —g2F 51 4 7417.38v 10-1II 13,478.14 a2Dyy —2z4D0%;
4 8043.3067 2-V 12,429.28 40 —edF1y 3 7406.23 1 13,498.43 2Dy — 24 POy
S 8041.37 20 12,432.28 b:gq —222‘7‘»; i ;ggggzg - 1;.?;2.‘1;; gzgg —Z“I;‘éxg
a2Day —24F0; 689y — 13,530. 2Day — 210
5 8037.64 10% 12,438.04 {x«imi —foFy 3 7365.77 13,572.58 VAGo —e1Fay
4 8029.217v 80 12,451.10 y4D0y —edF 3y 4 7354.579y 3-I11 13,593.23 b4 Py —24F %)
5 8024.73 40 12,458.05 yiF 0% —e2F 31 5 7353.47 13,595.28 ytDO%y —e2F 2}
4 8022.087v 40 12,462.16 22D0%; —e2F 31 3 7351.55 1 13,598.83 4Dy —psFyy
5 8017.86 15h 12,468.73 X410y —hiF 33 3 7349.68 1 13,602.29 x4F 0y —eSH 5y
5 8016.56 15h 12,470.76 24 F 091 —41F 51 5 7315.73 25 13,665.42 aDay —24 D0y
5 8012.99 20Wh 12,476.31 x40 —f4Dgy 3 7307.86 1 13,680.13 K40y —doy
4 8007.2397 5~V 12,485.27 ¥2GOy —e2F 3y 5 7285.28 4 4-1V 13,722.53 b2D1y —y2D0y
5 7998.09 12 12,499.55 x‘g‘q —eg)q ; ;223.58 6 1A 1§,;g3.538 9;4;“4; -e;g?zg?
a2Gag —24G0% 250.12 1- 13,789.0: 1Py — 240y,
5 7996.80 107 12,501.57 {ﬂG"?}—-eﬁH?g 5 7217.34 8 1385171 WPy Do
4 7987.36v 5-111 12,516.34 a2Day —24D0%; 4 7193.56v 4-V 13,897.50 y4D%; —e2F 3y
3 7984.22 1 12,521.27 28G5 — 513003 3 7185.63 1Cr? 13,912.84 X4D0%; —hsFay
5 7980.57 3h 12,526.99 X4F 05 — €6 Py? 3 7173.37 1 13,936.61 x4D0g1 —f4D0y
5 7966.08 40 12,549.77 A0y —e2F oy 4 7159.153v 6-V 13,964.29 22F %3 —e2Fay
3 7962.40 3Wh 12,555.58 x40 —eb(i) 4 7154.688v 8-11 13,973.00 a2Dy —2¢D0%y
5 7960.55 25h 12,558.50 24 F 05y —g4F 4 7134.290v 5-v 14,012.96 22G03 —e2F 2y
5 7957.76 40k 12.562.90 X4FOy —i4F 5 7124.47 1-I11 14.032.27 b1 Poy — 24 F gy
4 7926.525v 3- 12,612.40 321GV —e2Fay 3 7117.91 2 14,045.20 x4 D0y — 4 Fgy
5 7919.48 15h 12,623.62 x2D03 — g4 Poy 6 7113.98 1 14,052.96 8D} —f1D33
3 7912.90 1 12,634.12 x2D0yj —giPay 4 7113.538v 5-V 14,053.84 22F0y —e?Fyy
4 7908.679v 6-I11? 12,640.86 ¥iGY%y —etFs) 5 7102.55 25 14,075.58
3 7907.14 1 12,643.32 x4F 031 —1o. 3 7101.77 1 14,077.12 x4D0y —74F oy
5 7885.25 10Wh 12,678.43 4G4y —c‘?]s% 3 7097.84 1 14,084.92 32Gy —f4F 4y
5 7877.49 20 12,690.91 5 7094.53 1-1V 14,091.49 y4D02y —e2Fg)
5 7873.32 10k 12,697.63 wiFoy —giPay 4 7084.974v  100-1 14,110.49 b4 Py —24D0%)
4 7871.370v 2-V 12,700.78 ¥4Goy —etl 1y 5 7079.20 10 14,122.00 24Dy —eb Py
4 7869.868v 2-V 12,703.20 ¥3G%} —etFoL 5 7070.41 20 14,139.56 4D —14Fyy
3 7866.10 1 12,709.29 x4G%}; —eSH gy 5 7055.88 25 14,168.68 4D —f4Gsy
5 7859.39 10Wh 12,720.14 4G} —e8Gsy 4 7054.042y 10-I1T 14,172.37 b2Day —y2 D0y
4 7855.821v 40h 12,725.92 y4DOy —etFo} 4 7052.872v 60-1 14,174.72 b4P1y —24D0%;
5 7843.64 12 12,745.68 a?Dhy —24F0; 5 7042.58 Sh 14,195.43 ¥4 D%y —ebF 4y
4 7839.997y 40 12,751.60 y4Go%) —e2F 3y 5 7032.52 25 14,215.74 x40 —1ay
4 7838.121v 3~V 12,754.66 Y4D0%; —etF ) 4 7027.797y 6-V 14,225.29 232G —e2F 3y
3 7822.12 2Wh 12,780.74 x“Iégx; —,}’6151; 4 ;016.6027) 32—1 14,2;7.92 biby =Dy
x4G%; —f4H s 5 015.18 14,250.8 atD0y —2
3 7818.25 Sh 12,787.07 {x4coa§ Tyt 5 7004.81 3-111 14.271.98 @Dy,
3 7817.15 1 12,788.87 24F 03 —331 5 6997.22 4d-vV 14,287.45 x4D051 —f4Pgy
5 7810.30 10k 12,800.09 YiF0) —e2Fay 3 6977.02 1 14,328.82 b4P1y — 2G04
S 7809.24 20 12,801.83 a2Gay —24G%3 3 6972.70 1 14,337.70 24Dy —fiGoy
5 7794.13 5h 12,826.64 a2Gay —2z4D%; 5 6946.31 10 14,392.17 a?P1y —322F 0%}
3 7786.63 1 12,839.00 24G%3 —e5Gry 5 6937.81 4-111 14,409.80 b2Doy —y2F 04
5 7764.02 12 12,876.38 24Dy —g2F o 5 6910.84 15 14,466.04 a2Gyy —22Gy
5 7743.27 4 12,910.89 22F 053 —etF 43 5 6908.08 30 14,471.81 ¢2Day — 24Py
5 7735.45 10h 12,923.94 x4G0%; —eSH oy 3 6906.39 1 14,475.36 x4D0y —f6F 1y
5 7734.23 40 12,925.98 yiD% —etFy 5 6901.52 5 14,485.57 Doy —20Plyy
5 7725.95 12 12,939.84 b2D13 —y2D0% 4 6872.32v 40-1 14,547.01 b4Py —24D",
4 7712.661v 6-I11 12,962.13 b2P1y —22D%; 5 6864.91 10 14,562.82 24Py —giPoy

'§ Error of 41A assumed in X\ published in M. I. T. list.

# Line double-Burns.
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RUSSELL,

TaBLE VIII.—Continued.

KING AND MOORE

A Wave No. MULTIPLET 2y WavE No. MULTIPLET
REF. 14 INT-TC Vac. DESIGNATION REF. 1A INT.~TC Vac. DESIGNATION
5 6858.38 25 14,576.69 24P%} — g4 Py 4 6337.963v 5 15,773.59 249G —etFay
5 6846.97 25 14,600.98 x4D0% —ebDyy 8 6322.919 2h 15,811.12 24D —e4F3)
3 6845.66 10 14,603.77 8Dy — e8Py 4 6320.418» 8-1V 15,817.37 y2F 0% —e4Gay
5 6838.11 15 14,619.89 8 6318.551 4n 15,822.05 28G9y —e2F 5y
3 6829.92 1 14,637.43 a2Gsy —22F0%; 5 6315.779 2h 15,828.99 2Py —y2F0%)
5 6826.96 3 14,643.77 x4DV3 —e8Gay 4 6314.528y 50 15,832.13 y2F094 —edGay
5 6819.53 20 14,659.73 2Dy —22PY 4 6313.0327 50 15,835.88 24G0y —etF 3y
4 6814.9507 40-1 14,669.58 b4P1y —24D%y 3 6302.50 1 15,862.34 3G —gtHay
5 6808.94 25h 14,682.53 yiF0sy —f1F 4y 3 6296.96 2h 15,876.30 a2Day — 34 DS
3 6807.43 1 14,685.78 42D03 —et Doy 4 6291.829y 5 15,889.24 28033 —edF3y
5 6799.40 6h 14,703.13 x4D0%; —e8Dgy 4 6282.636v 40-1 15,912.49 a‘Piy —24D%;
g g;g232 1 14,718.39 y‘g":«; —e2lgy 3 6278.19 1 15,923.76 z‘.lS)““xg ——g:l;_z;
9.2 15 14,725.09 x4D% —6 21D0%) —esF oy
5 678485 25 L4730.66 50 fiFy, 4 6276.608 40 15,927.78 {y*mi —f'Fy
z g;;?ggo 5(1) . 144’_%2!712 zzgm —fg‘;;; 5 6275.133# 25 15,931.52 z;?:)h% —;:Ilfp
K v — 14, 71 23 —24D 03 22F 03 —f4l'21
g 2;2;;134 122 ]i,;ggg; yzlgi _faszg S 6273.026 4-111? 15,936.87 z;goag_[;g‘;;
S . 14, B 2Dy —wiD0y a?Gay —y4G0%;
5 6756.57 25 141796.33 MDYy —eoPy 7 6271.900 1 15,939.73 P E,
5 6742.17 5 14,827.93 x4D%} —{4F 5 4 6271.472v 5 15,940.82 y2D0yy —et Py
g g;%l;ls 2 liggggg y:g:zg —e:;’n% 3 6265.97 1 15,954.82 azgzg —z:g‘;a;
0.95 14,874, 22F031 —e2F ) . a?Py —22D%y
5 6717.64 sh 14.882.08 SAE0 —fFy} 5 6262.825 5h 15,962.82 {(amf —31G53)
5 6712.71 8h 14,893.01 x4D0y —513.9) 4 6257.578y 6-111 15,976.22 24D0 —e2F 3}
5 6703.92 15 14,912.53 x4D03 — 13 4 6257.066v 3 15,977.52 ¥2D03 —g4Fay
3 6700.99 1 14,919.06 biP2y — 284G 5 6253.940 2h 15,985.51 22G0%4 —f4F 23
5 6692.87 4 14,937.15 x4 D0y —f6F 03 4 6249.504y 8-11 15,996.86 a2Gay — 3G}
4 6684.875v 30 14,955.02 b2Doy —y2 DOy 4 6247.284v 8 16,002.54 y2D0%) — 2[5}
5 6684.08 30 14,956.80 4 6246.389y S5h 16,004.83 28F 0y —etFqy
3 6682.30 1w 14,960.78 52D%; —edDgy 4 6232.440v 2-1V? 16,040.65 2Day —22 POy
3 6680.35 1 14,965.15 2Dy —wiDYy 5 6230.968 10-111 16,044.44 a'Py—z4D%;
4 6678.818y 5-11 14,968.58 V4P13 —24DY 4 6223.355v 10 16,064.07 ¥4 D0y — 4172}
3 6672.96 2 14,981.72 atPay —z4F 0 5 6222.329 3 16,066.72 atP1y — 241Gy
5 6665.29 4 14,998.97 x4D%y —63 4 6211.197y 2-1v? 16,095.51 32D0y —f2F 2}
5 6663.72 3h 15,002.50 28G9y —etFgy 5 6205.503 3n 16,110.28 y2E 053 —ed Doy
5 6652.29 3h 15,028.28 y4GO53 —f4F 33 5 6203.701 2h 16,114.96 241Gy — g3}
3 6649.97 5 15,033.52 x1D%} —e8Gay 5 6197.837 5h 16,130.21 y2I709) —e2 Doy
5 6645.33 4h 15,044.01 YAGooy —f1Fay 4 6193.5400 5 16,141.40 #G5} —e'Foy
10 6644.03 1 15,046.96 724G —edFay 4 6189.0057 10-114 16,153.23 a4Pay —z1D0%;
3 6638.40 1 15,059.72 ¥4Goy —f1F 4} 3 6181.90 1 16,171.79 x1GOy — g H s}
5 6635.12 25h 15,067.16 2Dy —22PYyy 4 6181.008y 10k 16,174.13 VD% —f4F 3y
4 6632.438y 15-11 15,073.26 a2P1y —22D%; 5 6175.029 2 16,189.79 29G4 —e2F 3y
4 6623.780y 2-111? 15,092.96 a2Day —22F 0 3 6171.43 1 16,199.23 x4D093 —g4Poy
6 6623.36 1 15,093.92 4Gy —f4Fay 3 6168.86 2h 16,205.97 a?Gay —32Gly
4 6617.572y 3n-V 15,107.12 32D0g4 —g4F3y 3 6160.04 1 16,229.18 a2Gsy —22D%;
4 6617.126v 6n-V 15,108.14 32D03 — 2Py 3 6158.53 2h 16,233.16 a2Gay —y4F o)
4 6595.8697 12-V 15,156.83 21D0) —etF 3y 3 6146.38 3h 16,265.25 @Gy —22G%);
7 6591.834 15 15,166.10 2D0y —e2P, 7 6143.764 5h 16,272.17 24G03 —etFay
3 6588.02 1 15,174.88 x4D0%; —-eﬁH%ag? 5 6132.410 10h 16,302.30 24 D0y —e2Fay
4 6579.373v 15 15,194.83 32D0y —giF oy 3 6130.41 1 16,307.62 atPay —24G0%;
4 6563.403v 40-1I1 15,231.80 a2Gay —22G0%y 4 6129.118y 20w 16,311.06 a?Dy —22F%)
8 6554.840 2n 15,251.70 yAF05y —f3Fyy 4 6128.214v 5 16,313.46 240y —etF oy
8 6554.382 2n 15,252.76 x4D0%3 —4s 4 6122.6407 8-Iv? 16,328.31 24F 053 —e4Fs)
4 6551.466v 3-111 15,259.55 b4P2y —24 DOy 4 6116.994v 8-1 16,343.38 a‘P?’ —z4D0
3 6540.64 1 15,284.81 a2Pyy — 4Gy 4 6107.937y 2-V 16,367.62 32D0y —e2 D2y
5 6535.13 2h 15,297.69 x4D033 —e8 Doy 5 6105.470 10k 16,374.23 a2Gay =y F 0%y
5 6517.00 3h 15,340.25 x8D%; —e8Gay 4 6100.778v 4h 16,386.83 y2F 024 — e T3y
4 6508.785v 5h 15,359.62 Y0y —fAF g 8 6098.270 3 16,393.56 x4G0%) —giH o}
4 6504.213v 15 15,370.41 724G —etFay 4 6093.144y 10-1 16,407.35 atPyy —ztD%,
3 6502.29 1 15,374.96 x4Day — 5139} 4 6086.663v 7-11? 16,424.83 2D} —x2D03
3 6496.18 1 15,389.42 2Dy —eiDyy 5 6083.283 h 16,433.96 201 —g2F 3y
4 6490.344v 6-111 15,403.26 a2Gay —22F %) 4 6082.431v 15-111 16,436.25 2404y —eiF gy
8 6483.305 1n 15,419.98 22F 0% —f4F 3 4 6070.671y 2-V 16,468.09 32D0y —e2Dhy
7 6482.806 2h 15,421.17 a2Py —y4Foy 4 6058.233v 16,501.90 722G —f4F sy
4 6477.861v 10-V 15,432.94 24D0y —etFo) 4 6049.110v 6~V 16,526.79§ 3201 —e2Gal
4 6474.558y 25w 15,440.81 2Dy —x2D0%y 4 6015.384v 2 16,619.45 Yy2F0) — g1 Fay
4 6470.128v 3 15,451.38 2Dy —x2D0y 4 6013.653v 301 16,624.23 y2D0%) — et 5}
4 6463.0607 25h 15,468.28 y2D024 —e4 Doy 4 6011.402y 2h 16,630.46 24Dy —e2F gy
4 6454.998v 40-111 15,487.60 23D%) —etFay 4 6007.6907 5-V 16,640.73 2[00y —f2F oy
4 6451.136v 3n-V 15,496.87 y‘?"sa —f‘lg‘é% i 2002.35211 5-IV? 16,644.44 3’2?’3& -—fgga
atPoy —z4D0%1 005.030v 8 16,648.11 a‘Poy — 1y
4 6450.2300  80-1 15,499.05 { (@G — 220 4 6002.450p 2 16.655.24 GOy —e2Foy
4 6444.678y 2-V 15,512.40 240Gy —edFay 4 6000.668v 5-1 16,660.21§ 240} —efFy?
5 6439.171 80 15,525.67 4 5996.915v 2 16,670.63 y2F05 —etHay
4 6431.075v 5h 15,545.21 4GO33 —f4F 2y 3 5993.48 1 16,680.19 a2Dyy — D%y
7 6430.342 2-V 15,546.98 yADOy —f4F 5y 4 5991.8907 20-111 16,684.62 a2Doy —22D%;
4 6429.913y 4-111 15,548.02 a2Gyy —22F %) 3 5990.46 1 16,688.60 a2Dsy —y4F%;
5 6425.115 5 15,559.63 a?Gay —y4 D033 3 5989.58 1 16,691.05 4D033 —fil a2y
4 6421.703y 2-V 15,567.90 y4DOy —fiFy 8 5984.582 4n 16,704.99 2Dy — Wi 0y
5 6417.824 15-1IT 15,577.31 a2Py —22D%y 4 5984.253y 3-111? 16,705.91 Y20} —e2Gay
9 6414.67 1 15,584.97 2Dy —e2Do) 4 5984.092y 3-111? 16,706.36 a‘Pyy—2z2 Doy
4 6407.510v 1 15,602.38 2P 031 —e4 Dy} 4 5983.278v 2 16,708.63 24F 023 —e2F 5}
5 6396.524 2-V 15,629.18 4D —f4F 1y 4 5981.990v 3h 16,712.22 a2Gyy — ¥4 F 0y
4 6395.158v 8-V 15,632.52 28D0% — ety 5 5965.661 2h 16,757.96 2400 —ebF ;)
5 6386.69 Sh 15,653.25 22F 053 —f3104 11 5965.040 2h 16,759.72 24F 0y —etlgy
3 6366.20 1w 15,703.62 y2F 0% —ed Py 3 5963.39 1 16,764.35 32D —e2Gisy
8 6352.751 2h 15,736.87 ¥3GOE —f4Fy) 3 5951.73 2 16,797.20 24103 —e2F2)
4 6351.448v 2-V 15,740.10 Y20y — g4y} 4 5946.484v 5-11T 16,812.01 ZAF03 —eiF1y
4 6347.843v 10-V 15,749.04 y2F0y —giF sy 7 5940.424 1 16,829.16 y2D%y —g2F oy
4 6340.805y 10 15,766.52 €2Day —wAD%y 10 5939.86 1 16,830.76 24GO%; —e8F sy

+ Wave-length 6013,582 (M. I. T.).

§ Line probably a blend.
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OF COBALT
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A WavE No. MULTIPLET A WAVE No. MULTIPLET
REF IA INT-TC Vac. DESIGNATION IA INT.-TC Vac. DESIGNATION
4 5935.391v 6111 16,843.44 biPoy — 34Dy 4 5489.666v S5-II1? 18,211.00 y4F0%3 —esDsy
10 5923.13 1 16,878.30 y2D0%y —f2F 2y 4 5488.121v 1 18,216.12 V4RO —etGay
5 5922.365 3 16,880.48 b4P1y —y4DO%; 4 5483.962y 10-V 18,229.94 24D034 —fiF 4
3 5916.88 2h 16,896.13 x4D035 — gt Pyy 4 5483.354v 40-1 18,231.96 a‘Psy —ytD0%}
4 5915.551v 10-III 16,899.92 a2y — 132G 9 5479.74 1 18,243.99 ¥2F 034 —psFsy
4 5905.584v h 16,928.45 24D0%) —ebF 43 4 5477.089y 5~V 18,252.82 2¢D0%y —f4F3;
4 5890.487y 12-111 16,971.83 a2Gag —32Gl%} 5 5476.906 400wN1i 18,253.42 (¥2F%} —g2Fsy)
3 5886.52 1 16,983.27 2Day —y4P%;3 10 5476.47 <1 18,254.88 24G%3 —f4F 4y
4 5883.421v 3 16,992.22 2Dy —22D0%3 4 5470.460v 4-V 18,274.92 24Dy —fiF 2y
5 5881.077 2-1? 16,998.99 @2Gyy —y4F 054 5 5469.305 4-TIIA 18,278.79 biPoy —22D0%;
11 5878.047 1 17,007.75 b4P1y —22F 0% 9 5457.45 1 18,318.50 yiF04 —etDyy
4 5877.427v 4h 17,009.54 ¥2F %) —e2Day 4 5454.573v 20~V 18,328.16 YAF0%y —giF 4y
4 5876.102y 4hn 17,013.38 ¥2F 0% —e2Dyy 4 5453.338v 1 18,332.31 YAF0% —etH 3
4 5846.575v 2-V 17,099.30 Z4F 03} —etF oy 4 5452.305 3-v 18,335.78 24D% —f4F 1
4 5834.628v 1 17,134.32 ¥2GO%1 —edGay 9 5447.93 18,350.51 22D0y —gtFy
4 5830.070v 4-V 17,147.71 24F 033 —€2F 31 4 5444 5857 20-1V? 18,361.78 VA0 —el Gy
4 5826.2997 3 17,158.81 28F 0 —etFy 4 5437.002v 3-I11? 18,387.39 y4G%; —et Doy
3 5818.09 2 17,183.02 Z4F %3 —e2F o} 4 5434.576v 2-I11? 18,395.60 YAGO — g1 Fay
3 5806.34 1 17,217.79 2Dy —w2 Doy 4 5431.027y 2-V 18,407.62 2Dy —x8 POy
3 5793.92 1Fe? 17,254.70 y4F 0, —e2Pyy 10 5428.00 0 18,417.89 22F 0 —g4F 3y
4 5790.084v 2 17,266.13 y2F 033 —edH 31 12 5427.39 2 18,419.96 22D%3 —etGay
4 5774.375v 2 17,313.10 y2F %1 —g2Fg 12 5427.21 2 18,420.57 Y4Goyy —f2F gy
4 5;70.4431) 2-V 17,324.90 y’g%g —e2H4y 4 5426.734v 1 18,422.18 b“iz; —-y;lgu
3 5768.71 1 17,330.10 28F 0% —eSF5y YiF0y —edGay
3 5760.39 1 17,355.13 G _evFag? 4 5425.621y 4 18,425.96 {(bwz;—ﬂD%g)
11 5754.079 ° 1 17,374.17 y2F 0} — g2F o) 9 5421.98 1 18,438.34 YAF%y —ei Dy
5 5752.883 2h 17,377.78 28G5} —ebF gy 7 5413.734 2-V 18,466.42 24G%; —f1F 3y
S 5750.952 2 17,383.61 ¥2D0y —pafioy 5 5408.119 2-111? 18,485.59 a2Pyy —y2D%y
10 5741.50 1 17,412.23 24D%); —eSF g1 4 5407.520y 5-V 18,487.64 yiGl93 —eiGay
5 5740.986 2h 17,413.79 Y205y —p4F 4y 4 5402.000v 3=V 18,506.53 YAF0) —giFyy
3 5739.59 1 17,418.03 a2Day —y4F01 4 5399.762v 10 18,514.20 y4F051 —e2Doy
3 5736.52 1 17,427.35 y2G%} —etDoy 5 5393.729 3h 18,534.91 22G%} —etGay
3 5734.25 1 17,434.25 2Dy —xtPYy 12 5390.81 2 18,544.95 y1DO%y — g4 F 3y
3 5733.28 1 17,437.20 285G} —eSF gy 4 5390.478v 2-1V? 18,546.09 y4D0%; —e2Pyy
3 5730.45 1 17,445.81 24F 04 —e0F 43 4 5381.776y 6~V 18,576.07 YAFhy —efGoy
3 5720.80 1 17,475.24 a2D1y —3AF0; 5 5381.105 S~IIT 18,578.39 4Py —22D%y
10 5715.91 1 17,490.19 24F 0 — 675y 9 5378.20 1 18,588.42 ¥4G%; —etDay
4 5706.160v 1 17,520.07 y2F04 —f2F oy 4 5373.958 1 18,603.10 YOy —gtFay
5 5703.031 2h 17,529.68 2417091 —2F g1 9 5372.75 1 18,607.32 22D%; — g4Fay
3 5696.75 1 17,549.01 b4Pay —22G0%} 7 5370.350 1 18,615.60 23G9y —f4Fay
5 5688.593 2-11 17,574.17 a2Ds} —22D%} 4 5369.591v 20-I 18,618.23 atP1y —yiD0%y
11 5688.169 1 17,575.48 y4F 03} — 4Py 4 5368.904v 30 18,620.61 2Dy —y2 POy
3 5686.96 3 17,579.22 24F043 —e2F3 4 5366.743v 5 18,628.11 AR5y —f2F 51
3 5684.69 1 17,586.24 4F05s — et Dy 4 5364.816v 18,634.80 24Dy —fiF1y
10 5681.04 1 17,597.54 b4P2y — 220 4 5362.781v 15-1I11 18,641.87 y2G05; —e2H 4y
11 5679.637 1 17,601.89 2Dy —hiF3? 4 5359.200v 61117 18,654.33 ¥4 F0%) —etH 4y
3 5676.49 2 17,611.64 32D —g2F 21 5 5358.923 2~V 18,655.29 ¥2Go4g —f2F 3y
i 2675‘421 3h I 17,614.26 y“Ié‘“zg —e‘(l})z; 9 5358.01 1 18,658.47 cﬁg}; ——w:gozg
5659.121v 3-1 17,665.70 a?Guy —y2 GOy = y2G043 —e2H oy
A G B I ool v
4 P1y — 2210 046y 20— 18,679. 5} —Sf4lay
5 5651.734 3k 17,688.79 { 22D —ezpf} 4 5319.001y 4y 18.680.58 A F% —e2Gay?
4 5647.234v 12-11 17,702.88 a2P1y —y2D0; 4 5347.499y 4-V 18,695.15 y4F0%) —etGay
5 5643.087 5 17,715.89 2Dy —v2D%j 4 5344.570v 10 18,705.39 Gy — g4l ey
5 5642.542 2h 17,717.60 22D0y —giFoy 4 5343.383v 20-111 18,709.55 y1G%} — et Hy
5 5639.991 1-IITA 17,725.62 a2Dyy —y4F 0y 4 5342.703v 50-111 18,711.93 y4G%; —etH e}
4 5637.734v 3-v 17,732.71 VO3 — g4 Fyy 4 5341.328y -V 18,716.74 ¥2G0%} —e2Gay
4 5636.4557 1 17,736.73 22D0; — gilTa) 5 5339.528 4-V 18,723.05 2G04 —e2Gi}
4 5636.128y 3~V 17,737.77 22D0%} —e2P1y 7 5337.330 in 18,730.76 ¥2G0%34 —h4F 4}
g gngg%g 2 1’;,;7;64.25 yzg‘h; —e“gs,} 4 5336.163v 3~V 18,734.86 yigq —g:g«;
16. 5 17,801.09 YAF 0% —etGal = ¥4 —gtFy
9 5602.26 1 17,845.00 S4E0] — Dy 4 5334.821y 6-v 18,789.57 {(y‘G"z—e‘Gs;)
5 5598.478 50Ca? 17,857.05 b2Gay —19; 4 5333.647v 5-I11 18,743.70 Y4G%; —etH sy
4 5594.778v 2 17,868.86 YAGO%y —242%; 4 5332.652v 5111 18,747.20 24F %4 —f1F 4y
10 5593.13 1 17,874.13 28F 09 —eSF o3 4 5331.456v 15-11 18,751.40 4Py —ytD%y
5 5592.185 2 17,877.15 Z4F0%g —e8F 4 10 5329.82 1 18,757.16 yiF0yy — g4Iy ?
4 5590.744v 10-11 17,881.75 atDyy —22D%} 9 5328.01 2-V 18,763.53
3 5589.27 1g? 17,886.47 y4GO24 —et Doy 5 5326.247 3-1V 18,769.74 24D03 —f4F oy
3 5581.28 2 17,912.08 22D0%3 —e4Dry 4 5325.949y 4111 18,770.79 y4F0) —etHsy
11 5576.045 1 17,928.89 Y2F 03 —hiF 2y 4 5325.276v 10-I11I 18,773.16 YG%; —etGsy
9 5573.65 1 17,936.60 2G4 — gtFay 4 5321.7197 2-V 18,785.71 ¥4GO2} —e2D2y
11 5569.678 1Fe? 17,949.39 b2Dyy —x3D03? 4 5316.772y 7-111 18,803.19 YAGOy —etGay
3 5565.87 1 17,961.67 2G04 —f2F33? 4 5312.650y 8-1I1 18,817.78 yi1F 0% —g2F 3y
3 5563.69 1 17,968.71 24F 0 —e2F ) 4 5310.2197 20 18,826.39 YAFO4 —e4Gay
4 5558.825v 2-111? 17,984.42 2Dy —w2Doyy 10 5308.55 1 18,832.31 y2F 03 —f4Doy?
5 5546.968 4 18,022.88 2G4 —e2Gay 4 5307.208y 0 18,837.07 2G4 —f2F 2y
4 5545.937 2-I11? 18,026.22 VG —giFsy 4 5301.0429 15-I1 18,858.98 a‘Pay —y*D%;
9 5544.28 1 18,031.61 2Dy —14 DYy 7 5292.203 1in 18,890.48 y4D%y —e2Py
11 5533.070 1 18,068.14 y4F0 —etDyy 13 5290.49 0 18,896.60 G053 —giF2y
4 5530.780y 10-11 18,075.62 a*Poy —22F%; 4 5287.785y 5-V 18,906.26 ¥4D0} —etDay
3 5527.19 1 18,087.36 yiF%) —etPyy 5 5287.574 3~V 18,907.02 24D034 —f1F 5y
11 5525.674 1 18,092.33 D1y — 4S50y 9 5286.48 1 18,910.93 yAFO95 —e2Gisy
4 5524.9900 4-V 18,094.55 YiG% —etGay 9 5284.08 1 18,919.52 y4D%y —giFay
7 5523.968 1 18,097.92 22D0y} —et Dy} 4 5283.487y 4V 18,921.64 4G5y —f2Fyy
4 5523.3100 8117 18,100.07 a?Py —y2D0y 4 5280.631v 20-I11 18,931.88 274G} —f1F 3}
4 5515.990v 3h 18,124.09 yAFO ) —gifig) 4 5276.183y 8-V 18,947.84 y4GO54 —edH 4y
3 5508.29 1 18,149.43 Y4 FO%} —f2F51? 4 5268.4980 10-111 18,975.48 240Gy — Ay
3 5503.23 1 18,166.11 ¥2D%; —h4Fyy 4 5266.506v 25-11 18,982.65 a2Gay — Y20
11 5501.511 1 18,171.79 bAP1y —y4F 0y 4 5266.3027 10-1I? 18,983.39 28G5} —f1F 24
11 5497.557 1 18,184.86 y2F 094 —f4Gay 4 5265.786v 4-V 18,985.25 24F 094 —f1F 33
4 5495.6820 2-1I1? 18,191.06 D2y —w2Diyy 11 5265.523 X 18.986.20 {a‘Pzg—-z‘lF“-zg

32D%} —214




422 RUSSELL, KING AND MOORE

TABLE VIII.—Continued.

A WavEe No. MULTIPLET A Wave No. MULTIPLET
REF. 1A INT~TC Vac. DESIGNATION REF. 1A INT~TC Vac. . DESIGNATION
9 5264.83 1 18,988.69 4G4 — Gy 11 4961.891 1 20,148.00 y2F 03 —4,
4 5264.203v 2-1V 18,990.96 22D%} —e2Dhy 4 4959.682v 5 20,156.97 biFy —z”l‘i";
6 5262.48 2 18,997.17 2201 —¢2D2j 4 4953.179v 2-IA 20,183.44 biF3y —28F 0%
4 5257.621v 10-I11 19,014.73 yAD0%} — et Poy 5 4951.828 2 20,188.95 2201 —f2F o)
4 5254.652y 8-V 19,025.48 ¥4D0%} —eDsy 4 4948.5897 4 20,202.16 yiDO23 —e2Gsy
10 5253.84 1 19,028.42 y4GOy —giF1y 5 4945.784 4 20,213.61
4 5250.003v -V 19,042.32 4G9y —etH 1 9 4945.55 1 20,214.57 b2Gay —wtD03y?
4 5247.921v 15-11 19,049.88 a‘Py —ytDoy 7 4944.735 1n 20,217.90 b2Ggy —x2%;
10 5243.541 1 19,065.79 ¢2Day —y4 S0y 5 4943.282 2 20,223.85 22F 04 —f20 3y
4 5237.0857 5 19,089.29 4G9y — g2F 3} 5 4942.350 2 20,227.66 YIFO —hiF 3y
4 5235.188y 15-11 19,096.21 a2Gyy —y2F %) 9 4941.65 1 20,230.53 YOy —hily
9 5234.67 1 19,098.10 GOy —eiGay 4 4941.354 3 20,231.73 22D09 —hi sy
10 5230.363 1 19,113.82 y*DY% —et D1y 4 4936.418y 6 20,251.97 (¥4GYqy —etH3})
4 5230.210v 25-11 19,114.38 @APry —4D0 5 4935.222 2 20,256.87 20G02} — €Ok 3}
4 5222.490v 4-1V 19,142.64 4Dy —giF 4y 5 4934.065 25Ba? 20,261.63
10 5221.243 1 19,147.21 Y4F0y —e2Day 4 4932.883v 5 20,266.48 b4 Py —y2F 0y
4 5219.008 2-V 19,155.41 80y —fiFay 11 4931.346 1 20,272.80 b2D1y —x2F0y?
4 gZ}i.Zilv 1 19,1;1.05 zzll';‘;a; —e‘l;‘zg 11 4930.783 3 20,275.11 D D
10 214.440 0 19,172.19 y4D%; —giFy b2D1y —wi DO
4 gzxf.gggv 2;—%{/1 19,178.;9 z;;‘g,,:_ﬁg‘; 11 4928.818 1 20,283.19 ‘”éé i—x‘?‘fu
4 5211.832v — 19,181.78 22F %) —etDs; 268G} —eSFy
10 5211.714 2 19,182.22 SiGon — Gt 4 4928.2900 2-111 20,285.37 L oGy
4 5210.834v 3-1V 19,185.46 yiD% —etDy 11 4925.676 1 20,296.13 285G} —e2Fay
4 5210.0427 3-1v 19,188.38 ¢2Day —y2Plyy 4 4924.998y 4 20,298.93 y4Goyy —g2F 5
4 5192.358v 4-V 19,253.73 yiD% —giF1y 4 4920.272y 1-I1IA 20,318.42 b4P1y —y2 D%}
9 5183.53 1 19.286.52 39G53 —e2Day? 11 4918.266 2 20,326.71 2Py —x4D0y?
9 5183.04 1 19,288.34 22[0} — gtF o} 11 4915.960 3 20,336.24 a?H sy —x1G0)
9 5180.13 1 19,299.18 32F 033 —giFgy 11 4914.714 3 20,341.40
9 5179.66 1 19,300.92 22D0%3 —g2F 33 4 4912.399v 1-14 20,350.99 b4Fay —28F 0y
10 5177.585 in 19,308.66 yiF 0} —e2H s} 11 4910.934 4R 20,357.06
10 5177.363 in 19,309.49 D%} —e2Day 4 4908.481y 3 20,367.23 2Dy —w2SYy
4 5176.0857 20-I11 19,314.26 a2Day —y2D0%;} 9 4907.58 1 20,370.96 b2Gay —x2F 0%
6 5173.48 0 19,323.98 32Gy —g2F 3y 5 4907.125 2 20,372.86 BAF sy —28F 0}
4 5172.292y 2 19,328.42 2205 — géF sy 4 4904.1729 1-111 20,385.13 b2D1y —32PY%y
4 5166.0607 2-V 19,351.74 22Dy —g2Fay 9 4902.52 1 20,392.00 4Gy —e2Gsy
4 5165.156v 3-1V? 19,355.12 atPoy —yiD%y 4 4899.5207 2-1114 20,404.48 atDyy —y2D0%}
4 5158.8547 2-IV? 19,378.77 y4D0%3 —etP1y 4 4897.182y 15 20,414.22 22G0%3 —e2H ;)
5 5158.431 2-1V? 19,380.36 22F 094 — 3Gy 10 4892.76 1 20,432.67 ¥4DO%1 — 2D}
4 5156.366v 10-1V? 19,388.12 22G0%} —e4Hay 7 4892.508 in 20,433.73 VG4 —hiF sy
12 5154.87 3 19,393.74 22D%; —e2Gay 4 4886.9957 5 20,456.78 22G0%3 —e2Gay
4 5154.0707 8-1v? 19,396.75 22101 —etGay 4 4882.704v 2-111 20,474.76 28G5 —e8F 3y
4 5149.796v 4-I1 19,412.85 atPyy —y*DOy 11 4881.311 4 20,480.60 (94 F%; —h4F1y)
4 5149.108v 2-1V? 19,415.45 y4D%3 —g4F ) 12 4880.25 2 20,485.05 DA 5y —28D0%;
4 5146.753v 15-1V? 19,424.33 280 —fiFgy 12 4878.356 0 20,493.00 28G0y —e8F oy
5 5145.512 2-1V? 19,429.01 22G0%} —esGy 4 4869.377v 10 20,530.79 y4GOsy —g2F 2}
4 5142.471v 3 19,440.50 4Dy —f2F 53 4 4867.870v 25-11 20,537.15 28G0s3 —eSI:)
9 5141.03 1 19,445.95 y2I05 — fOF 31 5 4863.461 5 20,555.76 bAP1y —y2F %)
11 5135.543 1 19,466.73 y4D0y —edP 4 4862.097v 1 20,561.53 22F 01 —e2 D1y
4 5133.467v 15-V 19,474.60 22G%; —etHoy 9 4857.938 1 20,579.13 biFay —28D0%;
4 5126.201v 10-1IV? 19,502.20 2403 —fiFy 7 4855.590 1 20,589.08 227 %3 —e2Ds)
4 5125.715v 7-1V? 19,504.05 22G0%} —eiGry 4 4855.235v 0 20,590.58 b4F 3y —28F 0
4 5124.718v 2-IV? 19,507.85 A0y —g2F oy 11 4853.309 3 20,598.76 21D0y —etPyy
4 5122.767v 8-1V? 19,515.28 2P0y —fiFy 11 4851.973 1 20,604.43 b2P1y —2%)
5 5113.232 6-1V? 19,551.67 atDaoy —y2F 093 11 4849.315 2 20,615.73 yiF Oy — 123
4 5108.903v 10-V 19,568.24 22G0%3 —edGay 4 4843.454v 3-111 20,640.67 28G0%3 —ebs )
9 5108.27 1 19,570.66 32G0} —g2Fai 4 4840.253v 25-111 20,654.32 8GO} —eSF 4
10 5103.11 1 19,590.45 4Gy —g2F 33 10 4837.948 2 20,664.16 YiF1y —28D%;
7 5100.034 IN 19,602.27 GO —e2H oy 10 4834.359 — 20,679.50 bPy —y2D0
9 5098.02 1 19,610.01 34D%; —ed Dy 4 4832.088v 0 20,689.22 y4D051 —etH gy
4 5094.955v 8-1IT 19,621.81 a?Dy —y2D0%; 10 4818.411 1 20,747.95 yADO3y —e2Hl 4}
10 5091.282 1 19,635.97 b4F oy —38F 0 9 4817.43 1 20,752.17 ¥3GO2y —h4F 1y
4 5087.858v 3~V 19,649.18 y1Goyy —e2H 5} 4 4815.9007 1-1I1 20,758.77 b2Dyy —x2D%;
10 20?73;.695 1 I 19,657.53 b4F1;—z5132; 4 4813.966v 2-111 20,767.11 z:g:g—e:f:;
4 077.4100 3-II1? 19,689.61 22F%; —eDsy . 286G — 5Ly,
9 5076.83 1 10,691.86 GO — Gt 4 4813476y 20-11I 20,769.22 {(szq 2Dty
9 5067.55 2-1V? 19,727.92 2Dy —w2F 034 10 4808.24 1 20,791.84 YAFO4 — ik
11 5059.849 1 19,757.94 y4F0y —g2F o2 10 4801.79 1 20,819.76 22D0%} —f4Day
11 5057.990 1 19,765.20 4D} —edPy 4 4797.835v 1 20,836.93 y4DO%t —ht 4y
11 5050.601 1 19,794.12 a2H 4y —x4Gosy 4 4797.750v 1 20,837.30 ¢2Day — 220
7 5034.970 1N 19,855.57 281041 —f4F 31 4 4796.378v 1-1I4 20,843.26 YiF gy — 281 05y
12 5034.06 3 19,859.16 a2Dhy —y2F %3 4 4795.8537 2-V 20,845.54 22F0 —etH )
7 5033.36 1IN 19,861.92 28F 0% —fiF1y 9 4794.27 1 20,852.42 YiFO) —hAlsy
4 5022.1182 2 19,906.38 22Dy —hiF2y 4 4792.8557 15-111 20,858.58 26G033 —e8F 2}
4 5013.326v in 19,941.29 2405y —f4F 9y 4 4785.070v 50 20,892.51 22F 0 — g2F )
4 5007.286v 5 19,965.35 bAF 1y —28F 0y 11 4782.561 1 20,903.47 a?F 33 —2F %)
10 5004.187 1 19,977.71 b2Dhy —22PY 4 4781.432v 3-1I4 20,908.41 biPoy —y2D0;
10 5000.877 1 19,990.93 26G03 —eSF 43 4 4779.979v 10-11I 20,914.76 26G023 —e8F 1y
4 4993.0067 5 20,022.44 yAF0y —hAF sy 4 4778.233v 2-1V 20,922.41 221094 —g2F)
4 4988.035v 10 20,042.40 22G03 —e2H 4y 4 4776.311y 6-111 20,930.83 26G0} —eSFy
4 4987.853y 2-14 20,043.13 b1l 2y —3z8F 02y 11 4773.498 1 20,943.16 y4DOy —f2F 2y
4 4986.443v 10 20,048.80 b2Do2y —zﬂl‘;"zg 5 4;7‘.(1)(';3 g—H} %g,ggggs z:g“«;—eziq
b2Dsy —24PY3 4 4768.072v 5- ,966.99 28D} —eSFy
10 4983.04 1 20,062.49 {y*F”f; —hiFa 4 4767.1420 100 20,971.08 22Gogs — g2 I
4 4981.789v 0 20,067.53 4D} —f2F 38 11 4762.353 1Mn? 20,992.17 22G0%} —ebDay
4 4979.944v 60 20,074.96 22F 0t —e2Gyy 4 4756.722y 100 21,017.02 22G03 —etHsy
9 4974.47 1 20,097.05 a2Doy —y2D0y 4 4754.358v 3-111 21,027.47 28013 —e8Fy)
4 4971.9357 2-1V 20,107.30 28G0%1 —ebF 5y 9 4751.57 1 21,039.81 4Dy —h4Fs)
4 4971.015v 6 20,111.02 b2Dyy —wiDOy 4 4749.68y 10-11I 21,048.18 2604y — e85y
4 4967.902 10w 20,123.62 722G} —e2Gyy 4 4746.115y 100 21,063.99 22G03 — g2F s}
5 4967.528 3 20,125.14 y2GO) —hiF 2} 12 4742.22 2 21,081.29 YAG%4 —fiGry
4 4966.581v 2-14 20,128.98 biF sy —28F 0% 11 4738.097 1 21,099.64 32F 053 —f2[o)




ARC SPECTRUM OF COBALT 423
TaABLE VIII.—Continued.
A ‘WavE No. MULTIPLET A Wave No. MULTIPLET
REF IA INT.~TC Vac. DESIGNATION REF. IA INT.~TC Vac. DESIGNATION
4 4737.769v 2-114 21,101.10 bAP1y —y2D0y 10 4547.75 <1 21,982.75 a2F gy —28D0y
9 4736.22 1 21,108.00 YDy —hiFay 11 4546.873 1 21,986.99 2D} —10%;
4 4734.828y 2-111? 21,114.20 28Dy —e8Fyy 4 4545.9850 1-111 21,991.29 b2Day —x2D0y
4 4732.051y 40 21,126.59 bAF sy —35D0% 4 4545.238y 50 21,994.90 22G0y —hAF3)
7 4729.058 2 21,139.97 11 4544.541 1 21,998.27 20G03 —e4Gay
4 4727.936v 3-14 21,144.98 DAF g —328D0 4 4543.810v 6-I11 22,001.82 b2Day —x2D0%}
11 4727.746 1 21,145.83 4Py —y2F 03 9 4541.65 1 22,012.28 ¥4G0 —i4F 3}
4 4725.2507 1 21,157.00 22Gy —e2Giy 4 4540.786v 30 22,016.47 24D} —e2Day
4 4718.470y 50 21,187.40 y“CG;gs;—;‘;Ilgs} 10 igsg.ggg ; - %%'047"718 b:ll-;g—-w‘g:ng
y4GO%3 —f8F 5} 4 33.985y - ,049, 28F013 —eSFoy
9 4709.04 1 21,229.83 - {y*G‘%i —h*Fg 11 4532.605 1 22,056.20 APy — 52Dy
4 4704.386y 3 21,250.83 21D —g4Fs3 4 4530.9497 30-11 22,064.26 30F 053 —e8F 5}
1 4704.144 1 21,251.93 28D0% —e2 P13 4 4527.919y 2-111 22,079.03 25 D04 —e0F 33
4 4699.180y 25 21,274.37 a2F oy —24Gl%} 4 4526.794y 2-111 22,084.52 24DV} — 4Py
4 4698.389y 3-1V? 21,277.96 28D0; —eSF 4 4526.518y 0 22,085.86 BAF sy —25G0s}
9 4697.52 ‘1 21,281.89 34D0y; —~f4Pay? 5 4525.787 5 22,089.43 bAFsy —25G0%)
11 4697.000 1 21,284.25 ¢2Dyy —102P% 12 4524.72 3 22,094.64
4 4693.1907 6-IV? 21,301.53 28D03 —e8F 1} 4 4519.2837 40 22,121.22 24D0y3 —g4Fay
9 4689.98 1 21,316.11 YAF0y — Gy 9 4517.96 1 22,127.70 22G3 —f1H sy
4 4688.489y 20 21,322.88 b2D2y —wADl2y 4 4517.0947 4-111 22,131.94 380 —¢bF 1y
4 4685.858 30 21,334.86 a?F 33 —2*F 0 4 4514.177y 1-1v 22,146.24 54Dy —f2F3;
o 4683.95 1. 21,343.55 b2Dg3 —wtDlyy 11 4508.664 1 22,173.32 29Dy — AP,
4 4682.361v o-II1? 21,350.79 28D053 —e8Fay 4 4500.562v 5 22,213.24 21D — 4Gy
11 4677.528 1 21,372.85 biFay — 38Dy 5 4499.261 3 22,219.66 2Py —wiDY
5 4677.251 4 21,374.12 bAF1 —3°G0} 4 4494.746y 2-1V 22,241.98 2D1y —urFo24
g ig;g.ggsv 0 21 ,.Z 72.61 ;egq -1 w 9 4493.05 1 22,250.38 yéggzg ~}1§z;
. 1 21,403.09 2Dy} —wtFoy 28104 —f4la}
4 1667.861y 10 21,417.11 b 5 4492.076 N 22,255.20 {(y4D°s§-—-f4Dza)
4 4663.403y 12-11I1 21,437.59 35D033 —ebF 3y 5 4490.309 2 22,263.96 28G0%; —f*Fs}
4 4657.390» 100 21,465.26 25D03 —eSFy 9 4489.40 1 22,268.46 25G09) —fiF2}
4 4654.834y 25 21,477.05 22ROy —h4Fay 4 4486.706y 50 22,281.84 b2Day — 104 0%y
10 4654.519 1 21,478.50 2Day —wt D} 4 4484.513y 60 22,292.73 @?F sy — 24 Gl
4 4653.770v 1 21,481.96 b2P13 —2¢PYy 4 4483.918y 3-I11 22,295.69 3650} —ebF,
11 4652.470 1 21,487.96 a2F 2y —z4 D0} 5 4483.586 207 22,297.34 #1G%) —etH o}
12 4651.84 3 21,490.87 P Dat a2 1; 44:74515.22; }5 %%.307.33 g;;ag-—?;‘}g’%g
2Dy —x2F 023 4478. 321, 3 —22P%}
i :2:?"::: 5 21-?’5'61 {ngq—yagm 1 44783190 4111 22132356 iy ey
.153v 0 21,521.81 13 —28G0%1 24G%; — e H
4 4644317y 70 21,525.68 GOy oy 4 44772129 30wh 22,329.08 . {y‘D%; o
4 4643.733y 15 21,528.39 Doy —w? Py 4 4471.8099 1-111 22,356.06 2Gay —22H %
9 4642.79 1 21,532.76 2G5 —esGay 4 4471.5500 5-I11 22,357.36 28I 053 —e8F 2}
4 4640.820y 10 21,541.90 biF 23 — 325G} 10 4471.271 22,358.75 29G4 —etGiy
9 4639.07 1 21,550.03 ¥2Gs3 —e5Gis} 11 4471.046 22,359.88 28G5} —f2Fsf
9 4631.10 1 21,587.12 25G —fF4y? 4 4469.547y 15-111 22,367.38 35F 033 —e0F s
9 4630.52 1 21,589.82 28DV — et Py 9 4467.53 1 22,377.47 34D04 — 63
4 4629.3597 15-111 21,595.24 2800} —eSF 4} 4 4466.881y 10-111 22,380.72 Z0F 03 —eSF3}
4 4628.908y 125 21,597.34 bAFay —28 D0 4 4465.817y 5 22,386.06 2G5} —etHy
9 4627.44 21,604.19 44Dy —htFo} 11 4460.725 1 22,411.61 22F 0% —fiDay
4 4625.767y 2-111 21,612.00 24Dy —et Doy 4 4458.5949 10 22,422.32 21F 0 —gtFa}
4 4624.561v 10 21,617.64 2Dyy —32P0y 11 4458.242 1 22,424.09 44D0y} —23
4 4623.0200 150 21,624.84 26D0y; —e8Fy 11 4452.166 1 22,454.70 BAF 43 — 325Gy
4 4622.691y 30 21,626.38 29Dy —gtFy) 9 4450.79 1 22,461.61 28D03 —f1Fgy
4 4620.824y 25 21,635.12 b2Doy —x2F 053 4 4445711y 4-111 22,487.29 28F0y —e0F}
10 4619.329 1 21,642.12 a2F 23 —24Gly 4 4445.049y 2-1IV 22,490.65 23F 053 —et Gy
g 3211 %.(i(l)sv 60 g 1 ,g% . é 1 y4gos; —}l“ga% 4 4441.952y 5 22,506.33 ng%% —z‘?D"ng
. 1 1, .58 ¥4D0%; —f4Ds 24 —e2D2y?
4 4608.908y 8 21,691.06 3Py 2Dy 9. 444102 1 22,511.08 DUy Gy
4 4601.158y 30 21,727.59 VGG —f1Gay 4 4437.872y 2 22,527.02 24D —f2F 3
4 4596.903y 5-1V 21,747.70 74D0g} — APy} 4 4436.103 15 22.535.55 52D1y —w?D%
4 4594.633y 4-1V 21,758.45 24Dy —e4 Dyt it 999 22Go%y —f*Hy
11 4594.356 1 21,759.76 DA 93 —25G0} 4 4431.608y 3-I11 22,558.86 b2Gag —x2Go%
1 é iggé.ggs i 211,%%.39 azgsoé—zqug 9 4429.33 1 22,570.46 y;?n;—sg 24
B 21, 44 248Gy —e4 D3} 22F 03 —e8(n1.
4 45887300 1-14 21,786.44 BAF 3 oDt 9 4422.00 1 22,607.87 {czsz—m,f
4 4586.936v 15 21,794.96 b;gag —zsscruq 4 4i21.337w 4-111 22,61 1.; 6 z':lé%y —e:}?;
- 28F 033 —e8F 51 9 4420.86 1 22,613.70 24GY3 —e'Hsy
1‘: i:g:'jzg” 2(1’ 1t Z:'zi‘l"jg {(z;ggq—e:?l%) ° 4420.43 1 221615.90 siGon —Hu
B B - 200003 —ebltay 25G74 — 1y,
11 4580964 1 21/823.37 22F0gy —1AF; 10 4418.000 <1 22,628.34 {y4D°z§—fﬁFz’;
4 4580.130y 4-1A 21,827.30 a?F gy —24Gl 9 4417.76 1 22,629.57 b2P1y —22PY
5 4579.364 25 21,831.00 22F 053 —f4 D3} 4 4417.398y 5-111 22,631.43 28Ky —eSF14
10 4577.27 1 21,840.99 Y4F0 —ebGay 4 4416.482y 3 22,636.12 a2H gy —22H %
4 4574.942y 20 21,852.10 @2Fay —2* D% 4 4412.727y 1 22,655.38 55D03 —f1Fa}
4 4570.024y 2-1V 21,875.61 24Dy —giF sy 7 4411.786 1 22,660.21 a?Fgy — 4G}
5 4567.533 21,887.54 YGoyy —e8Dsy 4 4411.685y 0 22,660.73 21Go24 —g*F 3}
4 4566.610y 21,891.97 24Dy —etDy 9 4410.02 1 22,669.29 4G} —e'Gat
4 4565.578y 15-111 21,896.91 6F 031 —¢F 3y 4 4404.932 3-111 22,695.47 2Py —x2D%}
5 4564.843 10 21,900.44 240y} —g4F 4} 9 4404.28 1 22,698.83 b2P1y —x4Gog
4 4564.153y 35 21,903.75 052Gy — 3 HO% 4 4402.674v 3-I11 22,707.11 5'F 03 —et Dy
5 4563.989 10 21,904.53 21G0 —etHsy 10 4396.717 1 22,737.88 b2D2y —y4 PO
10 4563.85 1 21,905.20 78D03 — gt Fg) 4 4395.871y 1-1114 22,742.25 b2P1y —wADO}
9 4563.38 1 21,907.46 bAF a9y —25Ghy 9 4394.54 1 22,749.15 bAF g —25G0%;
9 4563.02 1 21,909.19 34Dy —fi Py 1 4391.890y 3-I11 22,762.86 b2P1y —wi Dy
4 4561.948y 25 21,914.34 b2Py —22 Py 4 4391.568v 4-111 22,764.54 3R 053 —ebFay
9 4561.22 1 21,917.83 32F 0y — 0Py 4 4387.915y 3 22,783.49 21F 0% —etDay
9 4560.97 1 21,919.04 @2Hj —wAGoyy 9 4381.50 1 22,816.84 3F%} —e'P1j
5 4559.123 10 21,927.91 2Dy —w! Foyy 4 4380.077 S-III? 22,824.28 24F 0%} —gtFs)
4 4553.3369 25 21,955.79 235Gy —f1Fay 4 4379.2669 1 22,828.49 21F 0% —e4H s}
4 4552.441y 25 21,960.10 24D —gsFay 9 4376.26 1 22,844.17 24G3 —e2H sy
10 4550.469 <1 21,969.62 z"’]@’s; —fiFy 4 437;.54071 2-111 22,847.92 b:gq —ng)“g;
" 280, —eF 3 10 4375.103 1 22,850.20 52D1} —x4P0%}
4 4549.658  10-1II 297354 { Gpa T 4 4374018 3111 22,851.17 25F0gy —eoFs)
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TaBLE VIII.—Continued.

KING AND MOORE

‘WAVE No.

MULTIPLET

A A WAaVE No. MULTIPLET
REF. IA INT-TC Vac. DESIGNATION REF, IA INT.-TC Vac. DESIGNATION
4 4374.446y 2wh 22,853.64 Z1F0y —giliag 4 4192.856v 3h 23,843.40 a2Dsy —24S0
4 4373.634y 6-1V 22,857.88 24F 044 —e1Giy 10 4192.473 <1 23,845.57 26F 0y —fiFyy
9 4372.08. 1 22,866.00 4Dy —eSH 5y 4 4190.7122 20-1 23,855.60 atFay —28F0y
g gg é . (1)%07; §~1 I %g,ggg.gg “ﬁg.?‘ —xigoa% 9 4189.50 1 23,862.50 a4]F)‘z;. -—z';%‘:)ag
K ,886. 2G4 —e2Gyy . a2Dhy —x4D%;
9 4367.03 1 22.892.44 G0y —eiGa 4 4187.2460 411 23,875.34 {(st“a%; —fiFs)
4 4366.213y 2 22,896.73 28D0%3 —f4F 4} 9 4184.50 1 23,891.01 34D — g4 Poy
4 4361.913y 2h 22,919.30 a4F 23 —25F 03 4 4180.695» 0 23,912.75 28F 05 —f1F sy
5 4361.031 2 22,923.94 asF1} —g8F 0y 4 4179.226 2-111 23,921.14 b2Gay —w2F02y
4 4360.830y 10 22,924.99 b2P13 —x2F %3 9 4177.59 1 23,930.52 aF 1y —2z8D0%;
4 4359.426v 15 22,932.38 26D —f4Fay 4 4176.039 0 23,939.42 24F0; —edHy
9 4358.96 1 22,934.83 b2Pyy —wtD0 10 4172.569 1 23,959.32 24Gogy —hiF3
9 4358.08 1 22,939.46 22F 03 — 514 91 4 4170.888y 4 23,968.98 24Ggy —g2Fay
5 4357.173 10 22,944.23 4Dy — 4} 9 4168.44 1 23,983.05 2Dy —hily
4 4356.900v 3 22,945.67 24F 093 — 4Gy 10 4168.114 <1 23,984.93 8F 09y — 42y ?
4 4353.824v 4 22,961.88 ¥4 D053 —e6Gisy? 9 4167.85 1 23,986.45 200y — g2Fay
4 4350.630z 1 22,978.74 28D%} —f4Fy} 9 4167.61 1 23,987.83 24D} —f4Pyy
9 4350.10 1 22,981.54 274G} — e H 3} 5 4162.169 2-1V 24,019.18 24Go%} —h4F 4y
10 4343.724 <1 23,015.27 28D —f4F1y 9 4160.70 8Coll?  24,027.67 c2Dhy —19%y
4 4342.486y 0 23,021.83 24Dy —f2F 2} 4 4158.4200 4-111 24,040.84 02Gay —w2F 0y
9 4341.19 1 23,028.71 Z:g%g—-g;g?g 9 ) ilgagl 1 24,0@9.57 Z*gzg—x:g:q
: 1y —22D0 10 156.646 - 24,051.10 2Dy — vt D0y
7 4340.240 1n 23,033.75 {z’F”sé—-i‘*Fzg 10 4155.97 — 24,055.01 B —whFuy
3 ggg.ggw f—m %g '8%'% bi](;loi —22510‘* 9 4151.74 1 24,079.52 I?;';g’ag —e:gﬁi
o R . Z — €4l 4 92k — X! 2%
9 4337.54 2 23,048.09 240 — Dy 9 4151.20 1 24,082.65 { #4Dby 63
9 4334.37 1 23,064.94 a2H g —22H%) 4 4150.4297 2-114 24,087.13 b4F oy —24F %
9 4333.14 1 23,071.49 24F03 —etDy 4 4139.4529 3-111 24,151.00 a2Diy —24S%y
9 4331.64 1 23,079.55 @4 Py —y2D0yy 10 4138.393 1 24,157.18 b2P1y —y4Poy
4 4331.231y 3-1V 23,081.66 2Dy —u2Fo31 5 4132.155 4-1 24,193.64 a2Fay —yD0%;
4 4326.406y 0 23,107.40 52Dy} —viDoy 9 4131.85 3V 24,195.43
9 4324.32 1 23,118.54 2201 — ¢5Gay 7 4130.538 1n 24,203.12 bAF sy —24F %
4 4320.385v 2 23,139.60 ZAF0 ) —gtF1y 5 4122.271 2-111 24,251.66 a2Hgy —x2G0%y
4 4313.403v 0 23,177.05 52Dy —14 DO 4 4121.318y 60-11 24,257.26 a2F 33 —22G%}
4 4310.0937 2 23,194.85 a2P}—2z4P% 4 4118.774v 50-11 24,272.25 a2F 23 — 322G}
4 4309.437y 2 23,198.38 28F 0y —f4F gy 4 4110.532y 25-1 24,320.91 a2F 23 —22F 0%}
i ﬁg;.ggv g—}/A 23,209.15 zﬂgm —-%ﬁzg 5 4110.073 5h 24,323.63 z:goz; —i;‘*FI;:g
.235v — 23,231.82 a*F1} —28FY aFa —25F0%
4 4301.0267 3 23.243.75 EO Dy 7 4109.706 la-(14)  24,325.80 { D —Eu
4 4297.928y 2 23,260.50 24Dy —g2Foy 11 4108.488 1 24,333.01 aFay —28D%);
4 4292.250y 3h 23,291.27 a2H sy —x2GO3} 9 4108.34 1 24,333.89 21Dy —f4Dyy
9 4291.94 1 23,292.95 28054 —giFoy 10 4106.462 <1 24,345.02 28F %3 —fiF1y
7 4290.206 1 23,302.37 2Dy —w?2 Doy 10 4106.306 <1 24,345.94 26F 0y —f4Fg}
9 4288.54 1 23,311.42 24G%} —e2Gay 4 4104.743v 4-111 24,355.21 a2Py —z2PY%
4 4287.381y 2 23,317.72 28 F0%) —f2Fg 4 4104.418y 2-111 24,357.14 a2Diy —x4D0y
4 4285.782y 6-1 23,326.42 atFay —2F %) 4 4097.193y 2 24,400.09 24DV} —hiFsy
10 4283.33 — 23,339.78 bﬂPa —wAF%y 4 4095.9257 2-V 24,407.64 24D%; —f*Dyy
4 4282.567v 1 23,343.94 2P0y —etH oy 5 4093.053 2-V 24,424.77 21Gosy —hAF 3}
4 4276.107y 2 23,379.20 24F 0% —e2Gay 5 4092.848 3-111 24,426.00 biPy —24S%
7 4275.069 3 23,384.88 24F 051 —e4Ga} 4 4092.3867 25-1 24,428.75 a2F3y —22F %,
4 4270.427v 2 23,410.30 a?F 23— 22F 053 5 4090.354 20h 24,440.89 .
4 4268.4469 2-111 23,421.16 b2P1j —x2D0} 4 4088.291v 1-14 24,453.22 atFay —25D0%
5 4268.032 3h 23,423.43 atF1y —2F0 9 4086.92 1 24,461.42 24 Doy —§4Fap?
9 4267.18 1 23,428.11 ¢2Day —v2Po 4 4086.300v 15-11 24,465.14 b4Poy —xtD0%)
10 4264.642 — 23,442.05 b2Py — APy 4 4084.113v 2 24,478.24 2404 —hiFy
4 4263.743y 2 23,447.00 271Gy —etH gy 9 4083.63 1-IV 24,481.13
10 4263.333 <1 23,449.25 28D03 —f4Fa} 4 4082.5937 2-14 24,487.35 bAF1y —2iF 0y
4 4259.865y 2 23,468.34 28F 04 —f4Fg} 4 4081.4407 2-V 24,494.27 24DV —i4F 4y
9 4255.22 1 23,493.96 20GYy —g2F 3} 9 4079.42 1 24,506.39 28Dy —eSPyy
4 4252.302v 12-1 23,510.08 a*Fsy —26F % 5 4077.406 2-V 24,518.49 2P0y —hiFy
4 4248.188y 2-V 23,532.84 b2Diy —y2P% 11 4077.382 2-111 24,518.64
4 4245578y 2-V 23,547.31 240y —g2Fgy 4 4076.565v 3h 24,523.56 21GYy —hFy
5 4241.886 2-111 23,567.81 a2Dsy —x4D%} 4 4076.124y 3-14 24,526.21 biF2} —24F 0
4 4241.516v 2-V 23,569.86 #4D%; —hiF g 4 4069.5407 1-1V 24,565.89 28 D03 —f1Gy}
9 4240.79 1 23,573.90 26D0y —f*Fay 4 4068.541y 8-11 24,571.92 b4P1y —x* DV}
i ﬁi?éﬁ” 2 - 23,286.96 z‘@a;—ezfgsg 4 4066.3657 15-1 24,585.07 lgi;s% —y:]l));ag
341y 1- 23,593.08 a?P1y —24PYy; . 2} —24D%);
7 4233.996% {HA} 23,611.72 atF. %—ZGFB X 4 4063.174y Sk 24,604.38 {c’Dq — 2Dy
’ 2-14 . ‘% o 9 4061.76 1 24,612.94 21D%; — 133
4 4229.955y 3 23,634.28 a4Fay —28F%) 10 4059.321 1-(1A4) 24,627.73 @*Fay —250%;
11 4228.861 1 23,640.39 24F 0 —e2Gs} 7 4058.762 24,631.12 aDyy —x4D%
9 4228.54 1 23,642.19 2Dy —s4D0j 4 4058.600v 6-11 24,632.11 b4Py —xtD0y
4 4225.1109 2-111 23,661.38 4 4058.183y 8-I 24,634.64 b4F 5y —24F 0
4 4223.768y 0 23,668.89 28F0; —f1Fy 4 4057.1957 5-1 24,640.63 atFyy —28Go9}
10 4222.254 <1 23,677.39 28F %y —f1Fa; 5 4056.979 2-V 24,641.95 24Dy —f4 Paj
9 4221.09 1 23,683.92 24D0 —hiF 1y 4 4054.618v 2~(14) 24,656.30 atFay —28D0y
4 4220.436 2 23,687.59 *c2Day — 1503 4 4053.918v 1-1v 24,660.55 2Py —wiDYy
7 4220.274 2 23,688.50 b2Gay —usDOgy - 4 4052.912v 3-111 24,666.68 24Gy —f1Gsy
4 4214.872v 2 23,718.86 4 4049.283y 4 24,688.78 b2Py —x4P%
4 4210.086v 0 23,745.82 24Dy —hiFgy 4 4045.3867 20-1 24,712.56 a2F 2y —yiGlg)
9 4208.74 1 23,753.42 24D0% —f4Day 4 4040.794v 2-111 24,740.65 a?P1j —32P%
4 4207.611y 2h 23,759.79 a2H sy —22HO%% 5 4040.647 2 24,741.55 b2Py — x4 Py
11 4206.143 1 23,768.08 42Dy — 2Dy 4 4038.963v 0 24,751.86 b2Doy —v2 D02
10 4204.85 <1 23,775.39 24F 0 — ' Hay 4 4037.198y 2 24,762.68 a2Py —22PYy
11 4204.057 1 23,779.87 ZAF0y —e2Diy? 4 4036.763y 0 24,765.35 b2Dsy —y2 Py
5 4198.425 3h 23,811.77 atFgy —z8D0% 4 4035.542y 8-111 24,772.84 24G0s3 —f*H o}
12 4197.85 2 23,815.03 24D0y —hiFa) 5 4034.490 250rMn 24,779.30 (21G%} —f4Gay)
9 4196.84 1 23,820.76 22Gogy — e8Hy? 4 4027.032v 10-1 24,825.19 a$Fay —25G0g4
9 4194.87 1-111 23,831.95 10 4025.497 1 24,834.66 24D% —foF1y
s 4194.344 5 23,834.94 4 4023.3997 4-111 24,847.61 b4P1y —24S0

1 Coincides with V 1.
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A ‘WavEe No. MULTIPLET A WAVE No. MULTIPLET
REF. IA INT~TC Vac. DESIGNATION REF. IA INT-TC Vac. DESIGNATION
4 4020.898y 20-1 24,863.06 pry oy : 3902390 1n 25.618.09 G —Supof
3 23—z F oy 1 . <1 25.633.82 aAFgy —28Gny?
4 4019.288v 5-1 24,873.02 {(b‘Fx;—#D%,}) 4 3898.4857 4-111 25.643.75 AP Do
5 4019.140 5 24,873.94 2Py —wiDly 4 3804.976v 20-11 25.666.85 bF — 24D
7 4016.830 2-v 24.888.24 4Gy —f1Gay 4 3894.073¢ 60-11 25.672.81 a2F o} —52Gos5;
4 4015.2220 2 24.898.21 5 3893.303 2-V 25.677.88 4Gy —eSH )
4 4013.9420 7-11 24.906.15 Py — DYy 7 3803.067 2-111 25.679.44 2Py 225
4 4012.143y 2 24917.32 4By — APy 7 3892.968 1n 25,680.09 4F oy —foF sy
4 4011.089y 2-14 24.923.36 @AFgy— 20Dy 7 3892.210 1 25.685.00 2Dy — w250,
4 4010.9317 3n 241924.85 24F 0y —f+Dyy 4 38021180 3-III 25.685.70 b2P1} —12D0)
4 4007.9237 1111 24.943.55 G —iFay 5 3801.680 2-V 25.688.59 24F0y —iiFy
11 4007.273 1 24.947.60 GO} — G 1 3890.734v 1 25.694.84 @Dy — 230
4 4003.596v 2-111 24.970.51 B2Py — 12Dy 4 3889.078y 2-II1 25.699.83 HF 0 — it
1 3999.180 1 24.998.08 4Dy — oDy 4 3885.2750 6-1 25,730.94 gy —yAGos
7 3998.554 n 25.001.99 a?Fgy — 22Dy 4 3884.601y 10-1 25.735.41 a2Fgy —yAFoy
4 3997.9017 40-11 25.006.08 @2Faj —y4F0 4 3881.8697 25-1 25.753.52 b4Fay —7AD0y
11 3997.051 1 25.011.40 2B —i1Fg 5 3881.006 3 25.759.24 b2P1} —0iDY]
4 3995.3067 60-11 25.022.32 a2Fgy— 1G04y 5 3880.839 8 25.760.35
4 3994.5429 6-1 25.027.11 bAF — G0y 12 3880.40 3 25.763.26
9 3992.36 1 2504079 3Dt} — et 4 3878.7500 707 25.774.23 bepy Py
10 3992.01 1 25.042.95 a4F gy — 2600 g 4F gy — 274Gy
5 3991.831 15 25,044.10 By Doy 4 3876.831y  20-I 25,786.98 {b4pf—-z4mf
1 3991.684y 6-1 25.045.03 bFay — GO 4 3873.9537 40-11 25,806.14 biF sy — D0
4 3991.528y 4-1v 25.046.00 4G —f1H 5} 4 3873.1200 60-11 25.811.69 bFyy —2tD0;
4 3990.2997 6-11 25.053.72 b4Pyy — DOy} 4 3870.5347 4-111 25.828.93 b2P1y — Doy
1 3989.687 1 25.057.56 24D, —e8D53? 4 3866.8320 2 25.853.66 @4Pay — 1Dl
4 3988.8840 2 25.062.61 Gy —F1Gay 7 3863.966 1 25.872.84 D1y —w2 Py
4 39871170 6-1 25.073.71 b4Fay —5 0y} 5 3863.607 2-111 25.875.24 b2Py — 2P0y
7 3985.449 2h 25.084.21 2600 — 64 4 3861.164v 20-1 25.891.61 a2y — 22D
4 3979518y 10-1 25.121.59 a4F 5y — 275Gy 12 3860.42 4 25.896.60
5 3978.864 4-v 25.125.72 #4GOy —f4H r 3856.796v 4-111 25.920.93 b4Pay — 20
1 3978.6507 10-1 25.127.07 DAFsy — 3Gy 4 3851.848y 2-TI1 25.954.23 b2Pry — 102Dy
9 3977.75 1 25.132.76 02Gay —92F0 4 3850.9450 4-TA 25.960.32 b4Fa — 4Gy
4 3977.184v 3-111 25.136.33 a?Py —x2D0; 4 3850.0970 5-111 25.966.03 @Dy} — 2204
4 3975.3200 3-I11 25,148.12 a?Piy —22P0) 4 3845.468y 60-11 25,997.29 a2F 53 — 952Gy
4 39747260 10-1 25.151.88 b4Fgy —z4 D0 7 3844.866 1 26,001.36 2Py — DY
5 3973.561 15Ni? 25.159.25 24F 0y —f4Pyy 1 3843.6920 4-111 26.009.30 a2Gsy —wADlyy
1 3973.144y 10-11 25,161.89 (e —a}:goz; 4 3842.047y 30-I1 26.020.44 a2Fsf ~ D%}
= 24 F 01 —f3Gry 458y —! 26,024.43 a?F 3} —y*F 031
4 3972.506y 6-I11 25,165.93 {(Z"Gﬂgé —FH ) 5 3835.900 3 26.062.13 BBy, —yhsor;
4 3969.1167 8111 25,187.43 by —wDiy 5 3835.689 10 26.063.57 s
B a2Day — 2P0 . 3 26,064.87 a?P1y — 250
9 3968.61 1-114 25,190.64 {mﬂi-ﬁ@;; 1 3832.8907 5 26,082.54 Py PO,
10 3966.438 — 25,204.43 2Dy —54P0sy 11 3830.096 1n 26.101.63 Dby = g3 Py
4 3965.236v 2-T14 25.212.07 @23 —3 D0} 9 3823.52 1-1V 26.146.52
7 3965.011 1-114 25.213.50 a?Fpy —yGoyy 4 3819.908y 4-11 26,171.24 2Py —2D0y
4 3960.997y 6-11 25,239.05 2Py —a2 Doy} 4 3817.0407 18 26,184.73 b2P1y —y2P0}
9 3958.60 1 25.254.34 4Gy —e0Gay 4 3816.876v 5-11 26,192.03 a2Gay —x2F 0y
4 3957.9280 15-11 25.258.62 biFyy — 2 D% 4 3816.4580 15-1 26,194.90 Py — 24 POy
7 3957.629 10 25.260.53 24F 05 —itFyy 4 3816.318y 15-1 26.195.86 Py — 24Py,
9 3956.59 1 25.267.17 2D —123 4 3814457y 5-II1 26.208.64 1Py —51 POy
4 3956.2700 15 25.269.21 a*Fay —2510% 5 3813.925 30r 26,212.29 24F 0 — Gy
4 3054.954y 1 25.277.62 24Dy — 513,01 5 3812.470 4-11T 26.222.30 a*Py ~2Sy,
7 3953.612 in 25.286.20 2Py —04 Dby 4 3811.065 5-1 26.231.97 a?F sy —iGsy
5 3952.917 25-11 25.290.64 a2Fgy —22Go% 4 3808.102y 10-1 26.252.38 bF —2 Gl
5 3952.326 8-1 25.294.42 bFay —2tF ) 4 3805.7750 2-111 26.268.43 a2Pyy —ysPy
1 ©3951.7170 1h 25.298.32 24F 0y —fiGss 7 3801.233 1n 26.299.81 5G4 —10%
4 3947.1250 3-11 25.327.75 biPyy —x4D0 11 3799.808 1 26.309.68 4Py} — 34Dy
4 3946.633v 2-11 25.330.01 biPyy — 20y 4 3797.4420 1 26.326.07 @Dy —xAFoy
4 3945.3260 15-1 25.339.30 @2Fg) — 225y 4 3795.856y 1 26.337.07 20 —eSGay
5 3944.950 1-1Iv 25.341.72 2 F0Ly — it 7 3787.345 1 26,396.25 2Py —ut Dy}
9 3944.41 1 25.345.19 0 — 1y 4 3783731y 5k 26,421.46 a?Day —x4Goy
4 3942.684v 2-IV 25.356.28 240y —fiDy 4 3777.543y 6-111 26,464.74 a?Daj — D0y
4 39417280 20-11 25.362.43 biF sy — Gl 5 3777.078 1-111 26.468.00 a?Pyy —yiPo
4 3940.887y 12-1 25.367.84 Py — D0 1 3774.5007 8-11 26,485.38 02Dy —wADbyy
9 3939.07 2-V 25.379.54 240y —esDay? 11 3771.851 1 26,504.68 24F 0y — 51 of
1 3938.8560 3-v 25.380.92 205 —fiGy 11 3769.703 1 26.519.78 2F0 —ed Doy ?
5 3937.949 Th 25.386.76 POy —et Py 4 3760.401y 4-11 26,585.38 a4 Pyy — 550
1 3935.9640 30-11 25.399.58 @Fay —y P 4 3759.684v 3-111 26.,590.45 2Py —y2 PV
5 3935.287 1-111 25.403.94 B2Pi} — w1 P 9 3756.30 1 26.614.40 0*Ga} —wF o
1 39347120 1-111 25.407.65 b2Gif — 220y 4 3755.4470 10-11 26.620.45 a?Day —w Doy
4 3933.9180 6-1 25.412.78 b4F} —54Gos; 4 3754.346v 4-111 26.628.26 2Py —w?Foyy
5 3933.654 80Ca? 25.414.48 4 3752.787y 10 26.639.32 b2Gig — 110
7 3933.159 1 25.417.69 GOy —eOH 5y 9 3752.18 1 26.643.63 24F 0y —c6Gy
10 3930.076 1 25.437.63 b4Poy — 24505 11. 3751.805 1 26.646.29 D05y —gtH
4 3929.256v 3-II 25,442.93 24F 0 —isFgy 4 3751.6250 5-III - 26.647.57 02Dy —x2F0,
4 39251517 3-111 25.469.54 2Py —y2 P} 4 3749.9300 9-11 26.659.62 a2Dyy —22PYy
1 3922.755y 7-1 25.485.10 a2Fsy —yiFog 4 3745.491y 25-1 26.691.21 a2F 5 —y2Gosy
4 3921.1040 1-IV 25,495.83 G0y — 4z 4 3740.186v 5-11 26,729.07 a2Dyy —x4Gooy
4 3920.7299 4-11 25,498.27 a?Diy —28 D0y 4 3739.441y 0 26.734.39 b4P2y — x4l
5 3920.581 2-111 25,499.23 a*Di} —24 Py 9 3739.20 1 26,736.12 a2Gyj — 40
4 3920.1350 2-111 25.502.13 2Py — 2P0y 5 3735.928 12-11 26.,759.53 a2Dyy —22P0yy
5 3919.635 1 25,505.38 B0y — 1Dy 1 3734.1300 7-11 26,772.35 a2Dij —wiDV%,
10 3918.627 1 25.511.94 @Dy — 2P 4 37334830 12-11 26.777.05 2Dy} — 2RV
4 3917.1150 811 25.521.79 2Py —x2D0 4 3732.3900 20-1 26,784.89 4Py —5tPYy
4 3915.5037 2 25.532.30 2Py —x2Dy} 4 3731.268¢ 2-111 26.792.95 62Dy —wiDoy
4 3909.933y 15-1 25.568.67 aAFgh —25Goy 4 3730.476y 20-11 26,798.63 b4 Pay — 2P0y
9 3908.57 1 25.577.59 2G5y — eV H 4y 4 3728.8400 3-111 26.810.40 2Py — 25
4 3906.2870 10-I 25.592.54 b4Fay —5Gly 4 3726.653v 5111 26,826.13 4Pay — 2450y
7 3905.540 2-V 25.597.43 4 3712.1770 6-111 26.930.74 a2Gag —wiDtay
7 3904.790 3-v 25.602.35 #F0y —f1Gay 4 3711.646v 3111 26,934.59 bPy —22PYy
4 3904.058y 2-V 25.607.15 2G4y —e5TTay 4 3708.823y  12-II 26.955.09 a2Dyy — 22y




426 RUSSELL, KING AND MOORE
TaBLE VIIL.—Continued.
2y WavE No. MULTIPLET A ‘WaAvVE No. MULTIPLET
REF. IA INT~TC Vac. DESIGNATION REF. IA INT~TC Vac. DESIGNATION
4 3707.4650 611 26,964.96 2Dy —wAD% 4 3581.8737 4-11 27,910.42 2Py —y2Pyy
10 3707.01 — 26.968.28 a2Gay —1wtF 0y 4 3579.157 27.931.63 b2Gay —s4Dogy
4 3704.0600 25-1 26.989.75 a2F o) —y2F0y 5 3579.029 6-11 27.932.60 aAP1y — 24Py
4 3702.237v 12-111 27.003.04 b2Gay —y2H 0% 5 3578.903 6-11 27.933.58 a$P1y —24 Doy
5 3099017 21V 27,026.55 DG 32y 4 3578.076v 6-11 27.940.03 @by~ Doy
1 3693.476v 8~ 27.067.09 a?Dyy — 2P0, 2Pyy —11D%
5 3693.364 2-111 27,067.91 WPy Do) 5 3577.688 v 27,943.06 {zﬁG*’:?;——ﬂG.r,;
4 3693.106v 8-1 27.069.80 2Dy —wAF0g) 4 3577.2600 3-11 27,946.41 atPyy — 4P
4 3690.715v 7-11 27,087.34 a?Gay —x2F0%) 4 3575.361v 60r—11 27,961.25 aAFigy —28F0;
4 3686.4770 2111 21.118.49 BPy—wPu 4 3574.9670 257-1 27.964.33 b — Doy
4 3684.9607 2-1 27.129.64 a2Py — POy 53 — 15053
5 3684.479 10-T11 27:133.18 @:Dh—a2po; 4 3573.37y 1 27,976.81 { 28G9 —hFy
1 3683.047v 20-11 27.143.73 a2Daj — 32D} 4 3570.352 an-11 28,000.48 b2Gay — 150,
1 3677.980 1 27.181.13 b4Fay —22[%, 4 3569.370v 80R-11 28,008.18 a2F5} —y2Foy;
10 3677.835 27.182.20 a?Py —xAPY 5 3568.426 2-T11 28,015.59 b4 Py — 4Gy
4 3676.5520 12-111 27.191.68 b2Gay —y2H Oy 4 3564.947y 25¢-1 28.042.93 bAF oy —22Go
4 3670.041y 3-111 27,239.92 b1Py —10A Doy 5 3564.643 2 28.045.32 2Py — 4Dy
4 3669.237y 27,245.89 atPay—10 1 3564.1150 4-111 28,049.48 56GU} —f4H 6}
9 3668.66 1-111 27,250.18 b4Poy —x4F 0y 4 3562.912y 7-11 28,058.95 b4 Pay —w* DOy
° 3664.6 1n 27,280.37 26D0y —e2Dry 4 3562.007y 6-111 28.065.37 a?P1y —w Doy
4 3662.1580 12-11 27.298.56 2Py —w2Dos} 4 3561.38y 1 28.070.98 2Py —12D0
4 3660.699y 5 27.309.44 asPay—2053 4 3560.891v 20r-1 28.074.87 b4F 1y —ysDoyy
4 3657.918y 2-I11 27,330.20 2Py —1iDby 5 3560.306 5111 28,079.48 b4 P}y —10# D0yy
4 3656.9620 7-1 27,337.34 B — 4D 7 3559.597 1-1V 28085.08 @Dy —wiro
10 3656.33 1 27.342.0 3 — 2P0y _ { oy — 22F0ny
4 3654.4410 5-11 271356.20 WPy —22PY 4 35587720 12-1 2809159 { (gaaty paray)
4 3652.541y 15-1 27.370.43 aAF oy —54T0 7 3557.980 2 28,097.84 02Dy —14 Gy
4 3651.254v 4-1I1 27.,380.08 a?Gy —wiF sy 10 3556.120 1 28112.54 a?P1j —14DY
4 3649.3200 8-111 27.394.52 b2Gg —u2F 0y 5 3553.161 2-111 28,135.95 a2Hay —102Glsy
4 3648.1400 3-111 27,403.45 b2Giy —w? s} 4 3552.9807 8~11 28.137.31 b4P1y —x2D0yy
4 3647.658y 12-1 27.407.07 asF1y —24F 0y 4 3552.7200 8-1 28.139.44 asF1y — D0,
5 3647.388 1-IT1 27,409.10 b2Gaj —102GPay 5 3551.666 2-111 28,147.79 b4P1y —x2 Doy
1 3647.081y 5-111 27.411.41 2Py —y2Doy 1 3550.5920 2071 28.156.30 aAFqy —24F 0y
7 3645.440 3-111 27,423.75 2Dy —wiFoy 4 3550.200 5 28,159.38 26G0%3 —e5Goy?
4 3645.1907 5-111 27,425.63 4Py — 3Gl 4 3548.4387 7-11 28.173.40 a4Poy — 5Py
11 3645.005 1g? 27.427.02 b2Gag —12Gos5 4 3546.880 28,185.73 Py — 50,
4 3643.181y o-11 27,440.75 a?Diy — 22DV} 4 3546.707v 6-111 28,187.14 atPay —ztPoyy
4 3641.784v 6-11 27.451.28 a2D1j — 2Dl 4 3543.2567 15-11 28.214.59 b4Pgy —wADO)
7 3641.673 1n 27.452.11 2D —3303 247 7 3542.976 2-114 28.216.83 bF 4y —22Goyy
4 3639.4437 10-11 27.468.93 b4 Pyy —wtDbyy 5 3542.508 2h 28.220.55 236Gy —f3Gg
4 3638.3467 1-111 27.477.21 b2P13 —y25% 1 3540.400 3w 28.237.33 28F0 — 2k
4 3637.450 27.483.98 a2Gy —wi Gy 4 3539.4420 1 28,245.00 280Gy} — ity
4 3637.3100 4-111 27.484.97 a?Py—1ADoy 4 3538.44y 1 28.253.00 b2Py1y —x4S0ry
4 3636.713y 6-11 27.489.55 DBy —wiDy 4 35377070 1-111 28,258.85 wpy -2y
4 3635.06v . 27,502. a?Gay —4% _ {a 13 — 0200,
4 3634.7130 7-I11 27/504.68 $1Cag —uathony 4 3534.769 4-111 28,282.34  { Goculy "Gy
4 3633.3407 2-111 27,515.07 a2P1y —x4P0y 4 3533.356v 25r-1 28,293.65 atF1y —25G%
4 3632.8300 7-11 27.518.87 b2Gay —x2H 0y 6 3533.081 2 28.295.84 a2Pr1y —y2PYj
5 3631.948 2-111 27.525.61 2Py —2250 5 3530.554 1-111 28,316.10 a2Py—52PYy
1 3631.3900 2071 27.529.85 atFsy — 241705 4 3529.816v 80R~I1 28.322.03 b4Fay —yiGouy
7 3628.228 2 27.553.84 b2Gig — 130343 4 3529.0320 3071 28,328.31 atFay —24G%;
4 3627.8067 2571 27.557.04 b4Fag —22G0%) 5 3527.947 5-I11 28.337.02 b2P1y 1250
4 3626.0200 2-1114 27.570.62 4Py —24PY, 4 3526.8470  100R—II 28,345.86 aiFay —21F0,
4 3625.567 3 27.574.09 2G04 —Giy 5 3525.872 3-111 28.353.70 B3Py} — 2P0,
4 3624.9557 8-1 27.578.71 bFay —54Dly 5 3525.089 2h 28,360.00 biPy —wiFo
4 3624.337y 5111 27.583.42 a4Py—34 Py 5 3523.701 7-11 28,371.17 b4Pay — a2F05)
4 3623.020 2 27.593.44 26F0y —esD3? 1 3523.423y 2571 28,373.41 bF1g —yADo,
4 3622.357 21.598.57 b:g;o;?—mle); 7 3522.856 4-111 28.377.98 4G —fill
4 3621.70v 15R 27.603.49 25D03 — 2Dy B 2D —y2P0
4 3620.4220 5-I11 27.613.25 arPry POy 5 3521.731 5-1 28,387.04 {b%f—zzpnyi
4 3620.037 2 27.616.26 2D} —wAGYy s 3521.567 3071 28,388.36 b4Fay —22F0y
11 3619.285 1 27.621.92 b2Py —w2Soy 4 3520.0757 15-11 28,400.39 aAF 3y —ziF0
4 3618.0100 4-TIA 27.631.65 a?Fay —y2 Dy 4 3518.3407 50R-11 28.414.40 a2Fay —y2Doyy
4 3617.480 2 27.635.69 DDy -8y 5 3516.675 1-111 28,427.85 4Py —wiF oy
4 3615.387y 6-11 27.651.70 b4P1y — 220y 5 3516.418 2 28429.93 28G54 — €5
4 3614.347 1 27.659.74 2Py — 2P 4 3516.047 3 28,433.03 36D0 —fiDs}
4 3614.100 0 27.661.51 P13 —wt D0y 4 3513.820 3? 28.,450.92 2G04 —€8Gay
4 3611.701y 10-11 27.679.92 a?Py —w2Doy 4 3513.478y SOR-IT 28,453.72 aAFay —3Goy
4 3609.7520 4-111 27.694.86 b2Gay —x2Hs} 4 3512.6400 60R-11 28.460.51 biFay —yAD0ry
4 3608.82y 3 27.702.02 2Dy} —y3Ploy 4 3512.41y 2 28.462.35 biPy—3A Py
5 3608.307 3-114 27.705.96 bF1y —32F0y 4 3510.426v 3071 28,478.46 aFay =24 D05
4 3607.04v 0 27,715.72 BPy—a2Do 4 3509.8437 50711 28.483.19 b4F oy —31Gl)
4 3606.697 7 27.718.39 b2Gay —x2Hosy 4 3506.3100 80R—11 28,511.89 b4F 5y —ys Do}
4 3605.3700 2071 27.728.52 bFs} —22F0g 4 3505.133v 3-111 28.521.46 295Gy —f5F
5 3605.015 5-111 27.731.25 2Dy} — AR 4 3504728y 5-111 28,524.76 b2Pyy —wt Pl
4 3604.469y 4-11 27.735.45 a2H 4y —y2H oy 5 3503.717 3111 28,532.98 a2Giy —x2Go
4 3602.387 2 27.751.52 D1y —35%3,5 7 3502.998 2d 28,538.84 b2Py —w2PY,
4 3602.079v 40R-11 27.753.86 a\F1y —2iF0; 4 3502.63v 2071 28,541.81 atFyy —z4 D0y
4 3600.8037 3-111 27.763.69 Py — 2P0 4 3502.2780  100R-II 28,544.71 b4Fay —yi Dy
4 3596.5107 5-I11 27.796.83 a2P1y —p2Doyy 5 3496.794 6-111 28,589.47 265G} —e6Gs;
4 3595.545 3 27,804.29 P} —3iy? 5 3496.681 -1 28,590.40 by Gy
@4F g} — 24Ty : 3496.070 _ 28,595.39 a2Hyy —52HY,
4 3594.870v  SOR-II 27,809.51 {(lﬂP; —w2Puy) 1 3495.6820  SOr-I1 28.598.57 BF1 Gy
4 3592.330 2 27,829.18 29Ghy —hAF1y? 4 3494.63y 2 28,607.17 APy —50y
4 3591.746v 4-111 27,833.70 b2P1y —x2P0y 5 3491.987 3-11I 28.628.83 28GOs; —f1H 4y
4 47 27.851.31 28G9y —14F 3 : oeo. 28G0) — 213
3589.47y 2 851 286Gy — 5P, 4 3491.316v 15-1 28,634.33 aAFyy— Doy
4 3587.1860 70R-11 27,869.08 a?F oy —y2F 0y 4 3490.736v 10-1 28.639.00 biFay —22F0y,
7 3586.082 3-111 27.877.66 a2Gyj —22H oy 4 3489.399y 60711 28.650.06 a?Fgj —y2 Doy
5 3585.808 4-11 27.879.79 2Dy —ys P} 4 3488.73y 1 28.655.56 b2Gisg —16%3
4 3585.154¢ 25R-1 27,884.88 b4Fgg —AD03 7 3487.956 in 28.661.91 bPy —y4P0y
5 3584.801 15-1 27.887.62 atFay —3D0% 4 3487.7120 8-11 28,663.92 b4Pay —wiFogy
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TABLE VIII.—Continued.
A ‘Wave No. MULTIPLET A WavEe No. MULTIPLET
REF. 1A INT-1C VAc. DESIGNATION REF. IA INT~T'C Vac. DESIGNATION
4 3487.299 2 28,667.37 28D0 —f1Pyy 4 3426.454v 3-I11 29,176.36 260 — e8Py
4 3485.7000 111 28,680.46 biPyy — 2250, 4 34245000  10-1I 29.193.00 a*Day — D%
4 3485368y  15-111 28,683.20 28G0gy —eSF 13 4 3424.000 1 29,197.30 b4Poj —50
4 3483800 6 28.696.10 @2y —2iGYyy 4 3423.350 1 29.202.84 2Py —y2St;
4 34834100  20r-I 28,699.32 BAFs] — Ao, 4 3422.9000 4-III 29.206.65 APl —wiDoy
5 34831141 2-111 28.701.54 2P} —32P0, 5 3422.784 7 29/207.64 29D%3 —itFgy
7 3482.590 1n 28,706.07 Py —ysPogy 11 3422.497 1-1V 29.210.09 2600} — ¢S Pry
4 3482.07v 3 28,710.40 12Dy} —16%; 1 3422.299 20,211.84 2G4 —giH g
4 3481.520 1 28,714.85 25GO5; —eb Dy 4 3421.628y 3-111 29.217.51 a2Dyy —w2Do;
4 3481420 1 28.715.74 28G0; —fiGay 5 3421.348 29/219.90 28Dy —f0Fsy
4 3480.299 3 28.725.03 Doy —350 23 7 3421.029 29.222.62 @Pyy —sDiyy
4 34800120 6-11 28,727.34 b4Paj —x2Dyy 4 34207900 7-111 29/224.66 @D} —34P%}
1 3479579 1-111 28.730.92 a'Py—22PY 4 3420474y 5-11 29,227.36 a4Pij —wiDoyy
5 3478744 7-11 28,737.81 b4Pay —22Dbsy 5 3417.795 6-1 20,250.27 biFsf —22Gy
5 3478.555 8-111 28.739.37 a2Pyy —12F%, 5 3417.673 5-I11 29,251.31 @ip) sy
4 3477.8360 4111 28.745.31 29G4 —eSGy 7 3417.353 1d 20,254.05 b2P1y —w2Poy
4 3477.64y 1 28,746.91 29Go%3 —f1H} 4 34171540 507-II 29,255.76 biF o —yi PO
5 3476.360# Su-1v 28,757.51 28G5} —eSGsy 4 3415.5109 5-1 291269.76 a*Fef —21Goy
1 3476.002 1 28.760.48 a1Pry —xF; 5 3414736 2000 29/276.47 biFY —2Doy
4 3474.5300 6-1 28.772.66 biFaf —z2D0y 1 3413.52 3Ni? 29,286.94 @z} —2Gooy
4 3474.260 6-? 28.774.86 28D —f1Gsy 4 34131330 1 29,288.53 50} —eH
11 3474.018  100R-II 28,776.90 {gjf:g - ;:g:;i 4 3412.87y 2 29,292.50 {;’zg“,is;_‘i;‘i
7 3473.455 1-111 28,781.57 biP1y —wtFoy 5 3412.633 80R-II 29,294.52 a*F sy — 2Dy
5 3472707 6 28,787.76 Gy —f6Fg 5 3412.339 80R-II 29.297.04 bUF s —32Glsy
7 3472.196 1-1V 28,792.00 290G —e8Gi 5 3400.646 15 29/320.18 biF g} —z2D0y;
4 3471.3820 - 2870875 Gt —etGel 5 3409.177 607-11 2032421 s — AT
9.683 28,812.85 a?Hsy —w2Glsy - 28D03 —eb(ny
4 3468.9730 3-111 28.818.75 39Go, _f1Hsy 5 3408.891 2-1V? 29,326.67 {sto;meFl%
5 3468.592 1-1v 28/821.92 29003 —1, 4 3407.4670 2 29,338.93 28D0%; 24y
1 3467.262 1-1vV 28/832.97 29Gg —f5Fny 9 3406.89 1 29/343.89 28D% —eSDyy
4 34657920 100R-II 28,845.20 @*F sy — 20 5 3405.816 30R 20,353.15
4 3464.957 1 28/852.24 9GOy —e5Ga 5 3405120  150R-II 29/359.15 BAF 4y —yAFOy
5 3463499 3-111 28,864.30 a'Py —wiDoyy 4 3404059 1 29,368.36 28F %) —hAFay
4 3462.804v  60r-11 28,870.09 biF iy —yiFoy) 11 3403.166 1 29,376.00 28F 03 —f1Dsf
4 3461.1730  15-I11 28,883.70 0G0 — o H o) 1 3402180 2 29,384.50 b*Pay —wiGhyy
4 3460.857 1 28,886.43 D2Doy — 1404 5 3402.064 4111 29.385.52 a2Py— 2P0y
5 3460.719 4-1 28,887.48 a*Faj —y2F 0% 5 3401.913 20 29.386.82 29D%y —esGhy
1 3460.587 1 28,888.69 28D —f1G4? 5 3401.617 2-111 20,389.38 APy —x2F0
5 3458028 3-II1 28/909.96 @2Day — 102Dy 4 3400.471y 1-111 29/399.29 @!Pyj —wADO
1 3456.924v o-1 28,919.20 Pz — 210y 4 3399.930 1w 29,403.95 21Gy —gtH iy
7 3456.525 1-1v 28,922.53 @*Hyy —32Ho% 4 3399.44y 1-1V 20,408.22 2Dy —g2D0}
5 3456.437 -1V 28,923.27 9GO —f*Hay 4 3398.811y 3-II1 20/413.64 28D%; —eSGief
4 34552370 25r-1 28,933.32 a4y~ 2Dy 5 3396.457 1-111 29/434.03 @Dy —xAP0]
4 3454.617 2d? 28,938.54 24G —giH 1 33953700 40r-II 29,443.45 biF g —y2 Gl
4 3454.470 0 28.939.77 26G02] — Gy 5 3394.916 2-111 29,447.39 0P — Doy
4 34535140 200R-II 28,947.75 bUF 4y — i GOy 1 3393.160 29/462.67 28F 0y —itFyy
4 3452.3249 3-111 28,957.73 25Ghy —eSHay 4 3390.947 29,481.92 @2Dgy —ADVYy
4 3452.180 2 28,958.08 0G0} —foFay 7 3390.797 3-III 29,483.16 28D%; —3q4
5 3449.706 5 28/979.70 28Go; —foFy; 4 3390.396v 5-111 29,486.65 @Dy — 24
5 3449441 60R-II 28,981.93 biF g — GO 11 3388.677 1-111 29.501.60 a\Pyf — 220
5 3449170 60R-I1 28,984.21 biF) —yiGoy; 5 3388.494 3 29,503.20 @Gy —1iD
5 3448.358 4-111 28.991.03 29G4 — 3 4 33881630 30r-II 29,506.08 biFg —yiFoyy
5 3447.281 31V 29.000.09 28G5 —eblory 4 3387.470 -1V 29.512.00 atPy—52D%;
4 3446.66v 29,005.33 2Dy —12PO3? 5 3387.061 1-1vV 20,515.68 Py ~uDYy
5 3446.088 12-1I11 20,010.13 29G4 —eSHiy 11 3386.471 1g? 29,520.82 29F0) — 1
4 3445.68y 20,013.54 28D} —ftDyf 5 3385.559 6 29,528.77 28D —filly
7 3445.445 n 29.015.54 28D% —2; 1 33852100 2511 29.531.74 biF sy — 3Gy
4 3445.179 1-I11 20,017.87 b4Poy —wifony 4 3384.780 1 29/535.57 29D0 —dgy
4 34436440  SOR-II 29,030.74 biF 5] —yiGoy 4 3383.0007 4111 20,543.17 28D —ffiny
4 34431429 4 20,032.64 29Dy —f5Fs 4 3383.18y 3 29/549.51 28F 0% —FiDaj
5 3443.203 5-111? 20,034.43 . s 3382.960 . 20553145 @:Dej Do,
a‘loy —z¢ D0y 2.071 —~ 29,559.2 a?Py —x2P%
4 3442018  40r-11 29,036.84 { (4P} —aADoy) 5 3381.498 4111 29,564.23 @G Gy
6 3441.255 3 29,050.87 286Gy —fFs) 4 3379.71y 29,579.86 240G —giH 5}
5 3441.140 2-1V 20.051.84 G0 —eSGay 4 33787360 5-111 20/588.40 2Py —32SY
1 3439399 29.066.62 29D%; —hF a2 4 3378.3570 3-111 29,501.72 29D%; —fiH
5 34381909 5-1V 20,070.69 9GO —eSH} 4 3377.900 29,595.75 2@ — g Hep
5 3438.713 4111 29,072.35 @Gy —22HO 4 3377.0600 5-11 20,603.08 APy — Dl
4 3438470 2 29,074.43 29D% — 1Dy 5 3376.934 20,604.18 b2Pyy — 120
4 3438.18y 3w 29.076.81 G —g*H o) 4 3376.206v 2-111 29.610.57 26F0y —f1Pyy
4 3437.6800 6n-111 29,081.08 25G05) — ¢SH 1} 7 3375.238 29,619.06 2850 —eS D
11 3437.453 1 29.083.00 28003 —eSDsy 5 3374.303 5-I11 20,627.27 25D% —fsFg
4 3436.9550 3111 29,087.22 28D —fsFsy 4 3373.969y 4111 29.630.20 Py —52F0y)
10 3436.169 1 20,093.86 APy — 2PV 4 3373.33v 29,635.78 29D%; —itFay
4 3435.957 1 29,095.71 a2Gsy —14D0y 4 3373.226v 7-111 29,636.73 a2P1y —x2S°,
5 3435.753 8 29,097.39 26D0 — 8Dy 4 3372.450 2 29,643.58 b2D1} — 1270y
1 3435.149 1 29.102.50 28D —fiGay 5 3371.015 2 29,656.17 260 — G
4 3433.0450  GOR-II 29,120.34 bFyy —yiF 1 3370.800 2 29,658.02 29D% — 51423
5 3432.845 3 29.122.04 a2Hey —x2H0% 4 3370.3220 10-1 29.662.27 biF oy —22Ddy
5 3432318 3-1I1 29.126.51 2Dy} — AP0y 10 3368.67 1 29,676.81 @D} —w? DOy
1 34315820 S0r-11 29,132.76 atFay — 21D 5 3368.570 8 29.677.69 2Dy — ¢S Doy
7 3430900 1n 20,138.55 a\Py—z2 Py 11 3367.411 1 29,687.91 D% —fiH
I 3430810 n 20,139.31 Db —eiGij 4 3367.111y 30711 20.690.55 DG =G
) - 20148.90 20G054 — 4o g 4Py — g
4 3428763y 3-111 20115671 29D ity j 3325'014 2~ 23'209"’5 {(bzgg—wg;
D0y — 6Py 3364.900 1n 29,710.06 28Dy —e8G
4 3428.222y 6-I11 29,161.31 {(zsmé—mp,,f) 4 3364.2550 4111 291715.76 @Dy Doy
5 3427.768 2-1V 29,165.17 28D%3 —i4Fay 5 3363.760 31V 20,720.13 28D%; —e5Gaj
4 3427.050 1 200171.29 2Go —giH 1) 5 3363.274 4111 20,724.42 28D —es Dy
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A ‘Wave No. MULTIPLET by ‘Wave No. MULTIPLET
REF. 1A INT-TC Vac. DESIGNATION REF. 1A INT~1C Vac. DESIGNATION
4 3362.79y 6-111 29,728.64 28Dy —f6F 4y 4 3305.109y 2-1V 30,247.51
10 3362.085 1 29,734.93 atFeg —21G? 4 3304.791y 1-1V 30,250.42 a2Py —w?Pl;
4 3361.553v 52111 29,739.64 30Dy —e8Gisy 4 3304.119v 3-1V 30,256.57 25F 093 —e8Gsy
5 3361.267 18 29,742.17 @4 Pay —32P0y 4 3303.881v 4-11 30,258.75 a4Py —yiP%
5 3361.093 5 29,743.71 20F 0y —4Fgy 7 3302.781 1 30,268.83 28DV = fSF3
4 3359.284v 6-111 29,759.73 APy —x2F 0% 4 3299.11y 0 30,302.49 36F0y —fiGay
4 3359.066v 3-1I1 29,761.66 b4]f;; —xdf}’g; i g%gg.ggov g—m gg,g(l)g.gg b;gg —-vﬂ?;}
- a?Pyy —x2P0% 220 ,319. 38D043 —eSH 5}
4 3358.0039 3-11 29,771.08 {aﬁpf—l“D%g 4 329619y 3 30,329.36 29D, —dzy
4 3356.842y 3-11L 29,781.38 20Ftyy —fiGy) 5 3294.536 2-1V © 30,344.58 28F0 —foF
4 3356.464v 6-111 29,784.73 a2Dgy —y4S0} 4 3294.48y 30,345.09 atPyy —59
4 3355.9400 2-111 29,789.38 a2Dyy —#DY} 5 3204.008 30,348.61 28F0y —e5Gy
5 3355.118 3-111 29.796.68 a?Py—14DY 5 3203.861 2-111 30,350.80 a2Day —w?Fyy
4 3354.3740 20-11 29,803.29 b4F sy —yiFoyy 4 3203.2107 3-111 30,356.80 20F051 —e8Gay
5 3354.213 4-1I1? 29,804.72 30F0gy —f0F s} 4 3292.449 30,363.94 2Py — %4503
4 3351.5300 3-111 29,828.50 2650 — 12(%; 4 3292.220 30,365.96 Z8F0y —e8Dry
4 3351.138y 1-1v 29,832.06 20F 0 —fiGay 4 3292.081y 3-111 30,367.21 APy — 450y
5 3350.376 4n 29,838.85 26F 04 —hAF gy 5 3287.827 30,406.49 4Py —wiFoyy
4 3349.5109 7 29,846.49 26503 —f1Dgy 4 3287.5750 2-111 30,408.83 28F 0y —eGay
4 3349.204y 3h 29.849.29 29D} —i4F'53 4 3287.102y 7-11 30,412.37 Py — 92D
4 3348.112y 811 29,859.03 a2Dyy —4D0% 5 3286.545 1-111 30,418.35 atPy3 —22S0
5 3347.574 29,863.82 28ROy —j4Fay 5 3285.874 30,424.57 2Py —92P0y;?
4 3346.9325 8-I11 20,869.55 38F 054 —e8 Dy 5 3283.777 3-11 30,444.00 atP1y —yiPYy;
5 3346.310 1-11IA 29,875.10 asPry —x2D% 4 3283.4667 9-1 30,446.88 2Dy —w?Foy
4 3345.57y 2 29,881.69 b2Gay — 213,13 5 3283.329 4-111 30,448.15 a2P1y —w2S
7 3345.146 1 29,885.50 atPyy —a2Doy 5 3282.232 1-111 30,458.32 APy —yiPYy
4 3345.02y 3 29,886.63 26DV —F1Gay? 7 3282.041 1-1V 30,460.10 R0y —ftH )
5 3344.245 2-11I 29,893.55 2Dy — 92D, 7 3281.820 30,462.15 a2Pyy — 803
7 3343.530 29,899.94 3F0y —fiGsy 4 3281.5850 2-14 30,464.34 a4F 2y —32F 0y
5 3342.734 8111 29,907.07 a?Day —y2POyy 4 3279.254y 5-11 30,485.99 B3Py — 24Dy
5 3342.564 4 29,908.59 4 3278.842y 6-111 30,480.82 b4 Py —y2P0y
4 3341.947y 5-111 29,914.11 bAP1y —w2 Doy 4 3278.1057 2-1V 30,496.67 9F0y —eSL;
4 3341.341v 5-II1 29,919.53 B2Gay —s2F 0y 4 3277.662y 3-111 30,500.79 280 —fF
4 3341.04y 5 29,922.22 b2D1g —u2L 0y 4 3277.304y 4-111 30,504.12 4Py —102 Dby
4 3339.780v 8-111 29,933.51 20F0, — 0Py 4 3276.483y 4-111 30,511.77 20F 0y —e8Gsy
4 3339.157 4 29,939.15 b2Giay —s2F 0y 4 3276.23v 2 30,514.08 38F 03 —eSH oy
4 3338.71v 2 29,943.07 b2Da} —16%; 4 3275.669 1 30,519.40 4Py —wFoy
5 3338.519 1-T11 29,944.82 2Py —x2Py 5 3273.931 10 30,535.55
4 3337.500 3 29,954.00 28D03 — 331 4 3272.76v 1 30,546.49 2F 0% —f4Gay
4 3337.171v 8-1 29,956.92 biF g —y2Coyy 5 3272.405 3 30,549.79 28F 053 —f8F s
4 3334.45v 1 29,981.38 26D03 — 513,23 ;1 ;3&;;1.7;@; 223—{{/ 30,235.24 b;g;,—v;gvoz;
_ b4 F 4y — 3 F 05 $ 0.1 - 30,570.40 28F 051 —fOF g1
4 33341460 30r-1I 29,984.10 {(aZDé—sz":;) 1 3269.30v 3 30,578.80 200y —i4Fay
7 3333.688 1n 29,988.22 ;ﬂga; —uzGDoz;, i gggg.ggw ;‘m gg,ggg.gg bgzg —g'r;G"s;
. hiF 31 —y2GYs 269 0 s . aPoy — 3%y
4 3333.388s  10-1 29,990.91 {(b“P:—vU)Ul;) 4 3267.9980 1-1v 30,590.99
4 3331.67v 2 30,006.36 2F0y —f1H gy 4 3267.680 2 30,593.98 58P0 — 63
4 3330.81y 4w 30,014.12 36D053 —f6Fyy? 4 3266.47v 4 30,605.30 a2Gy — 6%}
4 3329.4669 5-111 30,026.24 38F 05 — 8 D3y 4 3265.3520 3-111 30,615.77 @2Daj —ut Doy
4 3329.013y 2-111 30,030.33 28F 051 — [0y a2Dyy —32P%
4 3328.207y 3-111 30,037.60 F0y —213 4 3264.8420 5-1 30,620.56 (@*F 24 —3D0%})
4 3327.50v 420 30,043.94 2804 —eS114y (28F %y —e8Day)
5 3326.991 8-111 30,048.57 26F 04 —fOF 5y 7 3264.718 Th 30,621.72 atPyy —y* Py
5 3326.564 2-1114 30,052.43 adPay — 1w F 0y 4 3263.213y 4-11 30,635.84 a?Pyy —w?Poy
4 3326.380 0 30,054.10 azglg —t“SD%g i g%gg.gﬁ; 9-11 gg,ggg.gzls gzllglg —wz‘;“ozg
atPy — 225, .72y —_ , o 13 —wiPOy
4 St 1 30,055.06 {zﬁD?)q Z e 5 3260.286 5 30,663.34 BE0y oGy
4 3325.430 2 30,062.69 2Py —w?2S0, 5 3259.847 3 30,667.48
4 3325.2400 10-11 30,064.40 4Py —14Dyy 4 3259.200 6 30,673.60 8F 0y —e8D1y
4 3324.81v 2w 30,068.26 b2Gisy —2G0s} 4 3258.418y 1-111 30,680.92 APy —w2D0yy
4 3324.70v 1 30,069.31 bﬁgzg -1 7;; i g%gi -ggsv 3—111 gg,gi;g-gg aglljg} _3’4«20“
- aDhy — S0, .63y ,716. 281093 —e8Gag
4 3322.198 8-I11 30,091.93 {bﬂagg—yzcmf 4 32542020  12-11 30,720.67 D4Pop—xPor)
5 3321.912 2-111 30,094.51 2D} —usD % 7 3253.416 1-1v 30,728.09 APy —10D0
4 3319.822y 4-T11 30,113.46 6F05} —eSDay 4 3251.656v 2 30,744.72 28F 05 —f8F a1
5 3319.561 8 30,115.83 APy —x2D0} 4 3250.51p 5w 30,755.57 35F 053 —¢6Gsy
5 3319.478 811 30,116.58 20F 03 —e5Gy 5 3250.335 30,757.22 a2Gey —w?F %
45; gg }g é go 4-111 30,1 12.51 20F 0 —;852; 4 3249.9959 6-11 30,760.44 1;:1;2% -—y:ll;‘;zg
260y 1 30,124.60 2F 0y —f1Gay g 53 — 4 D0g)
4 3318.3980 411 30,126.38 aPry —x2D% 4 3247.1700 8-11 30,787.20 {(Z“F‘);;-—eﬁH:ss)
4 3317.93y 0 30,130.63 bP1y — x4 POy 5 3242.3% 4-11T gg,ggg.g; b;g; —y;gzl%
_ a?P1y —14DY 4 3245.750v 3 X . a?H sy —v2G0%)
5 3315.035 - 30.156.94 (G TN 4 3243.8400 8-11 30,818.80 btPys —at POy
5 3314.345 2-V 30,163.22 28F 0y —f 61;‘3% 5 gz«is.g Zg §~111 gg,gz (1) . § g a:f;s; ——y?;;;
= ai Py} —wiF 0y 4 241.548y y . 28F 0y —eCH o}
4 3314.073y 8-I11 30,165.70 {IﬂGaz oG 4 3241.050 3 30,845.31 aAF 1y — 34Dy
4 3313.380 1 30,171.99 28F gy —i‘g-zg 7 gggg.gsa é gg,ggg.gg a:gg; ——:y;P“x%
_ 28F0; — 8Dy 4 .92y y . 20093 — 4o}
4 3313.1160 2-1v 30,174.41 {(aéPz;—z;O;ﬁ)% 4 3237.800 2 30.876.25 2Dy —12F oy
4 3312.8250 3-111 30,177.06 (25F 053 —itFap) 4 3237.0280 8-11 30,883.65 atF3y — 322Gy
g gggﬁg g . 30,133.05 gzgl.;—zﬂpo% 5 3235.783 Sh 30,895.53 b:gg—yigé
§ . — 30,183.23 4Py — x4 POy = a2H g3 —v2GO%;
4 3311.48y 3 30,189.28 BGe Gy 4 3235.832 6-11 30,897.93 {bipl%—vznm
4 3310.16v 1 30,201.32 2Dy —92D0y 5 3234.119 1-1V 30,911.43 bAP1y —y2Poy}
5 3309.017 2 30,211.79 2Py —u2Fo3 4 3232.874v 60 30,923.33 a2Drj —us Dy
4 3308.814v 4-111 30,213.64 28F 053 —e8 Doy 4 3229.369 3 30,956.93 28704 —f8[7oy
7 3308.688 1 30,214.79 a2Dyy —y2PYy 4 3227.752y 2-114 30,972.40 aiF1y —32F %)
4 3308.482y 4-111 30,216.68 35F09) — 5Py 4 3226.986v 4-111 30,979.75 a2Py —w? P
5 ggo;.zggﬂ z7L u 30,2zg.§9 a2Pyy —02F03 4 3226.25v 6 30,986.84 z:goa; —%m
4 07. - 30,228.79 b4P1y — x4 Py 02H 4y —22%);
4 3306.4040 1-1V 30,235.66 sFoy 1y 4 3226.15 2 30,987.77 {z“Fozg-*Sl 2}
4 3305.7300 2-111 30,241.83 SOF0yy —fofiay 4 3224.6320 4-111 31,002.37

biPoy —12D%}
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A WavE No. MULTIPLET A WaVE No. MULTIPLET
REF. IA INT-TC Vac. DESIGNATION REF. IA INT.-TC Vac. DESIGNATION
5 3223.147 1-1114 31,016.65 biF1y —y2 D0y N { atPiy —v2Doyy
4 3220620 4 31,040.99 20F 0y —foFy 4 3109.506y 4-T11 32,150.15  { (g2py g2 poyyy
4 3219.1500 5-11 31,055.17 @il —g2F 05y 4 3108.48y 1 32,160.74 a2Fzy — 24504
5 3216.996 1-I11 31,075.95 b4Pag —94D0yy o 3108.223 1 32,163.40 atPy —y1S0y
4 3215.3329 1-1V 31,092.04 260 —e6H 5} 4 3107.5400 1-1v 32,170.49 a?Py —y2Poy
4 3211.01y 31,133.87 28F 04 —e8Gsy 5 3107.044 3-111 32,175.62 a*Pay —vAD0gy
4 3210.857 n—IV 31,135.41 4 3106.1429 1-1114 32,184.97 b4F o} —y2Doyy
4 3210.2199 S-1I1 31,141.56 a2Dig —uiD0y 4 3105.9297 3-11 32,187.18 b4F 5y —y2Foy
4 3209.807 1 31,145.57 b4 Py —94D0y 5 3103.983 5-111 32,207.35 4Py —x1P0y
4 3208.85v 1 31,154.84 52Day —u2DOyy 4 3103.7350 5-111 32,209.93 b4Pay —utDoy
4 3205.883y 1-1V 31,183.67 b2Dsy —s2F 0 4 3102.405y 4-111 32,223.74 a4P1y —vtDYyy
4 3205.409 0 31,188.34 a2F a3 — x4 D0y 4 - 3100.33v 5 32,245.32 b2Day —23%;
4 320477y 1 31,194.54 26F 05 —e8H 33 4 3100.157 6d 32,247.22 a2Dg3 — 2P0y
4 3203.026v 4-1 31,211.49 @!Fsy —y4 D0 4 3099.667y 2-111 32,252.20 APy — 5250
4 3199.322y 4-1 31,247.62 a4F 2y —yt D0y 4 3098.1947 10-11 32,267.53 a4 Fay —y4GOy;
4 3198.6607 S-I1 31,254.09 b4F 13 —y2F %y 4 3096.7057 2-111 32,283.05 a2Dyy —x150;
4 3196.93 2w 31,270.96 D3Py —w2Doyy 4 3096.402y 3-111 32,286.21 atPy —y2 Py
4 3196.749 1 31,272.86 26F 01 — 4937 4 3095.716v 3-111 32,293.36 a*P1y —93 Doy
7 3196.423 1 31,275.96 52Day —uu%)vz% 4 3090.251y 4-111 32,350.47 biPy —14DYy
4 3193.164 5-I1 31,307.88 bAF 5y —y2F o3y 4 3089.596v 10-11 32,357.33 a:;a} —y:g‘;@
4 3192.2200 3-111 31,317.14 bP1y —y2 Py ~ a2Fag —x4D0
4 3191.207y 411 31/326.20 oo — 2260y 4 3088.676 1-III4 - 32,366.97 {(aﬂDq—wﬂS%
7 3190.910 1 31,329.99 a?Py —120y 4 3087.806v 3-111 32,376.09 b4Py —14D0y
4 3180.752y 5-1 31,341.37 atF1y —y4Doy 4 3087.357 2 32,380.91 a2Diy —so}g
4 3188.377v 7-111 31,354.88 bAP1y —w2F05) 4 3086.837? 1? 32,386.30 b4P1y —a2P0y
4 3187.60v 3 31,362.52 b2P13 — 1604 4 3086.777y 157-11 32,386.88 atFuy —yiFoy
4 3187.34y 4 31,365.13 a?Pyy —w2PYy 4 3086.393y 4-111 32,390.90 a*Paj —v2D%y
4 3186.3507 5-1 31,374.83 aAFay —g2F05y 4 3085.65v 32,398.72 a2H 1y —25%
4 3185.948y 2-111 31,378.79 b4Pay — %S0y 4 3083.7497 32,418.68 aAPyy —w?Doy
4 3182.118y 7-111 31,416.55 bAPy —asDYy 5 3082.844 2-111 32,428.19 b4Pay —utDoy
4 3180.2907 2~le 31,434.61 a2Diy —usD0% 4 3082.614v 127-11 32,430.61 a:gq —y4ggﬁg
4 3179.828y 1- 31,439.18 a2Dsy —18D% ~ a4F sy —y4Gosy
4 3177.266v 8111 31,464.53 * g 4 3079.594y 5-1I 32,464.52 {a“Pa;——v‘D“q
4 3174.905y 4-111 31,487.93 b4Pay —92D0yy 4 3073.5200 3-111 32,526.56 atP1y —yiS0y
4 3174.140y 2-111 31,495.51 a@2H gy —12GO%; 5 3072.664 20 32,535.62 a2P1y —v2P%,
4 3173.569 31,501.30 b4 Pay —y2POyL 4 3072.341v 15711 32,539.04 @*Faj —yiF0y
4 3173.1400 1-111 31,505.44 a4 Py —x4Poyy 4 3071.957y 6-1 32,543.11 atF1y —22D%y
4 3169.766v 9-1I1 31,538.97 a2Day —92F 031 5 3070.857 1-1IV 32,554,777 @Dy —w?2Poy
5 3168.060 6-111 31,555.96 2Dy} —x2 POy 5 3070.752 5 32,555.88 2Py —x2PY
4 3161.652y 5-II1 31,619.91 b4P1y —ut DOy Z gg;g.giﬂ i g,ggg.% 22113 —xg};
atF 13 — Doy 34y 32, . 13 —x2P01
4 3159.662v 10-I1 31,639.83 {174 ot _zzl_:o;% 7 3069.032 1 32,574.13 bﬂsz —u?Diyy
4 3158.772y 12-11 31,648.74 aFy — 4G} 4 3064.370v 5-I1 32,623.68 a'F g} —32G0)
7 3158.458 1 31,651.89 atP1y —w2Doy 4 3063.25v 1 32,635.58 a'P1y —72D0y
7 3158.293 31,653.54 a4F1y —52D0y 4 3062.46v 1 32,643.97 @2F} —20,37
4 3157.0907 1-111 31,665.60 a2Day —14D03 4 3062.199y S-1I 32,646.81 @F3) —22D0y
4 3154794y 10-11 31,688.65 b4P2g —utDOsy 7 3061.983 1 32,649.11 aP1y —y2Poy
5 3154.678 S-111 31,689.81 a2Dyy —x2 P 4 3061.8229 207-11 32,650.83 a4 g} —yF 0y
7 3153.692 31,699.72 atF g —52Goq) 4 3061.0137 1-111 32,659.46 4Py} —w?D0y
4 3152.70'7v 6-111 31,709.62 biPy —utDoy 4 3060.048v S-II1 32,669.76 b4P1y —14D0%y
7 3152.120 31,715.53 a2Pry — 1203 4 3056.6687 32,705.88 a2Da3 —100;3
5 3150.819 2-V 31,728.62 S 3054.724 4-11 32,726.69 atFay —52Go%;
5 3150.655 2-V 31,730.27 5 3054.132 18 32,733.04 a4F s —22GO;
4 3149.310v 10-11 31,743.82 atFay —ytDoy S 3050.932 60 32,767.37 Py} — A4S0y
4 3147.060 157-11 31,766.52 atFay —y1Gogy 4 3050.4967 3-1I1 32,772.05 b4P1y — 14 D%y
4 3145.49y 15g? 31,782.37 b4Py — 3250 4 3048.888v 12r-11 32,789.34 alFop —yFoy
4 3115.022,, 3-111 31,787.10 atPy —2D0y 4 3048.108v 2-1V 32,797.73 b41131; —MI)‘O*
4 3143.814 31,799.32 b4F 1y —y2D0, . { atFay —y'Fy
4 3140.715v 2-1v 31,830.69 bapf—xzs% g : zgi;‘ggf” 3gRI IH gi’zéé‘zg (b:;’é —vifé“’)zw
atFgp —ytD0y 481y — ,858.. a‘F3y — 3Gy
4 3139.947v 12-11 31,838.48 { (bt P)i i Dné) 4 3040.8129 1-1v 32,876.42 a~Pf; —12D0y
7 3138.893 1 31,849.17 @G —12F 0 4 3039.563v 3-1IT 32,889.93 a4Py} —y2P%
4 3138.36v 2 31,854.58 2P 1y — w0t PO 4 3038.3027 2-111 32,903.57 a?F gy —x4D%;
171 313;.7557; 4-111 31,860.72 a1Py —vt D0y 4 3034.4320 6-11 32,945.53 a‘gzi -zsﬂf"la
3137.454 3-111 31,863.78 a2D1y —x2PY 52D13 — 3403 o1
4 3137.328y 10-11 31,865.05 a%f -y4Gﬂzf 4 3034.08y ! 32,949.30 {b’Pai—23°xé
5 3136.999 1-11I 31,868.40 a4P1y —xAPoyy 4 3031.51v 0 32,977.28 a2Gyy —y2H Oy
4 3136.726v 5-11 31,871.17 aiF gy —22F 0y 4 3031.2887 2-111 32,979.70 biP1y — x4 S0y
4 3134.620 31,892.56 a1 Pay —w2Dlyy 4 3028.184v 1 33,013.51
4 3132.2;311 %RX 31,917.04 atFsy — 322G 4 3026.373v 6-111 33,033.26 béz;% —m?;oa;
4 3131.829 1- 31,921.00 a4P1y —xPY, @*P1y —y2P0
4 3129.481y 3-111 31,944.95 bészx —wzF"%z} 4 3024.400v ! 33,054.81 {b“an —7°z§
4 3129.006% 3-11 31,949.80 b4F g —y2Doyy 4 3023.590y 1 33,063.67 b4Pyg —w25%
4 3127.2529 7-1 31,967.72 b4F sy —y2F 0 4 3023.11y 0 33,068.88 2Dy — 1104
5 3126.725 4-111 31,973.11 a2Dhy —14D0y} 4 3022.3557 3-111 33,077.18 a4Pay —ut D03y
5 3126.488 1-1V 31,975.53 42Dy —x4S0yy 4 3020.969 1 33,092.46 aP1y —w2F 0y
5 3121.566 10-I1 32,025.95 a3 Fgy —y1 R0y 4 3020.85v 2 33,093.65 a2H sy —250
5 3121.415 10-1I 32.027.50 aAF sy —ytD0) 4 3017.548v 15711 33,129.87 a‘Fsy —y4Foy
4 3120.10v 3 32/040.98 b4 Pag —whFog 4 3017.2549 3-111 33,133.09 b4Pay —92F 0y
7 54 2191 — 170, 4 3015.686 3-111 33,150.32 b4Pg} —x2POy
3119.1 1 32,050.71 02Dy — 70
~ . 4 3013.5920 8-11 33,173.36 a*F g — GO}
4 3118.636v 1-114 32,056.04 a‘Fay —22D0y
- 4 3010.01v 0 33,212.85 a*Py —utDoyy
4 3118.249y 5-11 32,060.01 @t Fay —yiFoy 4 3007.500 1 33230.51 ”
. ,239. a?Py —whPo%}
4 3116.75v 1 32,075.40 atDyg —4D%y 4 3006.523v 1 33,251.35 AP, 2 P,
: X 1251, 13 —w2P%y
4 3114.118» 10Ni? 32,102.54 a‘Py—vtD% 4 3005.974y 2 33.257.43
4 31134730 6-111 32,109.19 4Py —xh Py 4 3005.766v 3-111 33,250.72 b1P3y — 14Dty
5 3111.339 2-111 32,131.21 b4P1y —uiD0y 4 3000.5457 7-11 33,317.59 aAFsj —y2Go,
4 3110.8219 5-1 32,136.56 aF 13 —y1F0y 7 2999.714 -1V 33,326.82 a2Daoy —120;
4 3110.620 5 32,138.63 bAPy — 2P0y 4 2998.08y 3 33,344.99 a*Gay —u2F oy
5 3110.021 5-111 32,144.83 a2Diy —12F 0 7 2996.945 1 33,357.62 a4P1y —utDy

*# Measure by R. B. King, communicated by letter, January, 1940.
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A WaveE No. MULTIPLET A WAVE No. MULTIPLET
REF. I1A INT.~TC Vac. DESIGNATION REF. 1A InT.~TC Vac. DESIGNATION
4 2096.76v 2 33,359.70 @2Gay —102Go% 4 2859.654v 40 34,959.02 bUF oy — 34 Doy
4 2996.549% 1-1v 33.362.02 b4Py} — D0y 4 2857.98y 0 34,979.48 DGy —367 4
7 2095248 1 331376.51 @Dy} —11% 4 2857.21v 1 34.988.97 atPry —wiPhy
4 2995.150y 50 33.377.60 @G —w? G 4 2856.987 0 34.991.72 0*Ff —x4Fogy
4 2990.51v 4 331429.42 4P} — w20y 4 2856.047 1 35,003.20 b2Gef —36%, 53
4 2980500y 1511 3343968 0'F s —32Go% 4 2851740 2 35.056.03 a*Pyj —8%
4 2087.166v  15r—I1 33,466.81 atFa} —yAFo) 4 28500470 30 35,065.79 atF1} —y2 D0y
4 2986.102 0 33.478.74 @Gaj — 1202, 4 2850.0470 75 35.076.86 a2Fa} —22PYy
4 2083.687 0 33.505.88 a*Py —usDYy 4 2840.38y 2 35,085.03 2D} —16%;
4 2083.500 2 33507.96 a2Fa} —24PY%; 4 2848.610 0 35.094.59 2Faj —x2F0y?
4 2082.2620 1-111 33)521.84 a*Faj —5tPYy 4 28423820 30 35,171.44 biPy; 1Py
7 2978.950 1n 33.559.11 b4Py — 2PV, 4 2837.154v 757 351236.25 @Day —wiPYy
4 2978.0100 30 33)569.70 b4Py — 58Sty 4 2836.64v 0 35,242.68 a2Gaj —18%
4 2977.462v 1 33,575.88 atPyj —uiD0 4 2834.4280 50 35,270.14 biFyy — 24Dy
4 2975.464y 1 33,598.43 P2} —utDos} 4 2833.0220 40 35,276.43 4F s —y2Doyy
4 2975.350 1 33.599.68 a2Piy —17%; 4 2828.466v 15 35.344.48
4 2073123 1 33.624.88 2Py} —wiPby 4 2826797y 50W 35.365.34 biPyy — 4Dy
4 2972.93y 1 33,627.05 1Py —x25Y 4 2825.897 0 35.376.66 a*Dy —stD%
4 2972.300 0 33634.23 a2Dly — 129 5 2825.151 75w 35.385.95 biP1; — 2wt Pl
4 2971.363v 1 33/644.78 b4P2 — 70 4 2824.620 1 35.392.58 2D} —16%
4 2969.79y 1 33,662.60 a2y —20; 4 2824.459 1 3539468 b4Paj — U0y
7 2969.617 1w 33.664.58 2Py —230 5 2823.647 5h 35,404.80
4 2909.24v 2 33.608.84 @Gy~ 5 2821.745 30k 35.428.66 Gy —PF?
4 2959.16v 1 33,783.52 a?F sy — x4 F0%; aFay —x2D%y
4 2957.6720 50 33,800.53 @Dy ey 4 2820002y 50 35,450.55 {a‘F;; —2Fy
4 2055.3820 30 33.826.72 5 2819.174 10 35,460.97 02Faj —x2D0)
4 2054.830 1? 33.833.01 @?Day —102Goay 1 28185020 30 35.468.29 @*Fa} —32D0
4 2951.697 1 33.868.99 aiPyj —utDYy 4 28155850 507 35.506.54 bAF5j — x4 D%}
4 2948.49y 1 33.905.74 @G} —s4Doyy 4 28140760 25 35.513.85 sy —y2F 0}
4 2948.30y 2 33907.94 @Gy —2H 0% 5 2812.449 3 35.545.75 biFy} — 2850
4 2946.019 0 33.934.36 @D} — w20y} 4 2811.508s 50w 35,557.65 b4Pay —s4D%)
4 2944.58y 2 33.950.79 @G — 15042 4 28111260 50 35.562.48 PETER Y T
4 20434790 30 33.963.50 @Dy} —siDb%; 4 2804.008y 5 35.651.61 b1Py —s4Doy
4 2042.624v 1 33.973.37 02Fa} —x4F0 4 28037700 100 35.655.78 b3Fsy —xiD0%
4 2941.903y i 33.980.66 1Py —w2PY 4 2800.42v 00 35,698.48 @*Dzy —18%
4 20411820 1 33.990.03 aP1} —a25 4 2799370 0 35.711.83 Gt —36%).1
4 29365461 1 34,043.68 {zﬁf,;ﬁ:gf,f,"ﬁ* 4 2797.081y 50 35,741.04 {g,f,g _;‘;‘lﬁlﬁf
4 2934.014v 5 34,073.06 biPi} — 110 4 2796.2280 50 35,751.94 biFg —x8DO%}
4 29205050 75 341125.50 02Gij —w2Glsy 5 2795.819 15 35.757.17 a2F 5 —x4Gony
4 2028.8120 50 3413358 a*F4i —32Go 1 2792436y 40 35.800.49 a@?Fij —wiDo;
4 2927.970y 4 34,143.39 @G} —2Gosy 4 2791.4300 2 35,813.39
4 2027.6670 50 341146.92 2D} —12PYy} 4 2791.0000 50 35,818.80 VP —wtPyy
4 20105520 30 34.241.83 @D} —12F% 4 2700.284v 30k 35,828.10
4 2917.120 1 34,270.38 @2Ge — 130344 4 2787.016v 5 35.870.11 @2Gay —s2F s
7 2916.041 1 34/283.06 a*F1y —32Dby 4 2785.8000 50 35.884.49 a2Dry —w*PY
4 2914.6080 7 34/299.91 2Py —i2D0y 4 2782258y 3 351931.45 biF o — S0y
4 2011.970y 5 34.330.99 Py —120 4 2782111y 0 35.933.40 0*Faj —wiGhay?
4 2911.560y 5 34/335.82 aiFay —xtFy 5 2781.032 8 35.947.28
4 2910.317 1 34/350.61 @2Fo} — 3G 1 2778.8130 75 35.975.99 btPay —w Py
4 2909.984v 4 34.354.42 4Py — 1S 4 2775578 50 36,017.92 Dy} —2F0y
7 2907.670 1 34.381.75 a:Dsy —wiphy 4 27740600 50 36.025.94 Dy —D%
a2Pyy —12F0%; 4 2773.68y 3 ,042. a2Gisg —v2G0?
7 2905.576 1 34,406.53 {azDﬁ, —15%; 4 2772.6920 30 36,055.41 2D —20%.24
7 2905.496 1 34,407.48 0+Prj — D0y 4 2772.541y 15k 36,057.37
4 29051320 3 34:411.79 4 2771.6970 oh 36,068.35 biPy —s1DY
4 29042900 2 34.421.76 Py — D% 4 2771.3240 1 36.073.21 b4Piy —siDoy
4 2003.197y 25 3443472 @2Gsy —22HOd 4 2770109 0 36,089.13 btP1 —16%;
4 2001.53y 1 34.454.48 2Dy} —2PYy 4 2760650y 10 36.094.89 @*Faj —wtF oy
4 2809.819 25 34.474.83 @Dy} —1PY 4 2768.686y 20 36.107.58 0?Fai — Gl
4 2899.739 4 34.475.90 a*Fa} —xtFo 5 2768.294 9 36,112.69 a?Faj —x2F)
5 2895.891 3 34,521.59 atPy) —12F% 4 2766.3820 50 36,137.65 biF 3 — DOy
5 2895.485 20 34.526.44 atFy) — 2P0 4 2766.215v 50 36,139.83 @2Gay — 102Gl
5 2895.335 4 34,528.23 4 2764.188y 1007 36,166.33 biF g —x$ Dl
4 28022420 25 34)565.15 4 2763.0621 1 36,181.07 G} —37%4,34
1 2889.845y 3 34,593.81 4 2761.366v 75 36.203.29 biF s} — x4 Dby
4 2887.149 1 34.626.16 @*Py—wiPoy 4 27585382 30 36.240.40 Py —w Py
4 2886860 2 34620.01 @Gy — 16t 4 2754260 1 36,296.64 @2Dsj —1Dy
86.444y 16345 *F s} —2F0 a*Dij —2F 0
7 2885.307 3 34,648.22 a4gé —145032 4 2;5“’70” 4‘5’ 3222? ;; {(zzgzi —$F%)
@Gy — 12 5 2750.141 1 36,351 4Fap —10
7 2884.074 1 34,663.03 {b‘Pzi Zhioy 4 27460280 50 36,405.49 aF s —witing
4 2883.6020 15 34,668.71 a2Dij =D 4 2145008 50 36,417.82 @:Dsj D%
a?Pyy —utD% 4 2740.457v 0 ,479.49 a?F gy —x2D0%4
4 2882.219v 30 34,685.34 {(mhz ZaDng 4 2732.848y 2Coll?  36,581.05 bAP 1y —ws Py
4 2881.8767 5 34,689.47 2Dy} —wiPoy 4 2731.1120 50 36.604.31 a*Dij —u2Do
4 2879.6120 25 34,716.74 a2Gay —15% 4 2728754y 3 36,635.94 0*Gj —s2F0s
4 2878.558y 12 34,729.45 1Py — 2Py 4 2723.050 0 3671271 P2} —12F0)
1 2876.86v 2 34.749.91 P} —12PY 4 2722106y 50w 36.725.40 2Dy —12D0%
4 2876.820 2 34,750.47 0\Psy — Dby 4 2710581y 25 36,759.50 0?Fg} —wAF o)
4 2876.383v 3 34,755.71 @2Gaj —17% 4 2715987y 75w 36,808.14 @Gaj —12GV%
4 2875.4380 2 34.767.13 4 2709.299 0 36.899.10 i 1542
4 2874.196v 4 34,782.16 @*Fay —w D2y 4 2708.8100 30 36.905.66 @2Gsy —12Goy
4 28731329 5 3479277 aiPyy —T0 4 2707.99y 1Coll?  36.916.86 @*Pa} —uFy
4 2872497 15 34,802.73 a*Fa} —wADoy 4 2705.843y 15w ColI?  36,946.12 @1Paj —stD%
4 2871.06% 1g? 34,820.16 Py} —12F0ny 4 2705.4120 3 36.952.01 @2Fgj —wiGos)
4 2870.5062 3 34/826.87 a*F5) — 4G 7 2700.298 1 37.021.98 biPy} —(2F0y)
4 2867.463 4 34.863.82 4 2605.846v 50w 37.083.12 biFsf —x1F04
s 2863.538 3 34.911.61 4 2604.302v 25 371103.13 03Py — Doy
7 2862.768 on 34,921.00 Py —120 7 2692.479 1 37.129.49 4P} — 2Py
4 2862.6020 50 34.923.02 @tFa) —yiFoy, 4 2685.3360 75w 37.228.25 b4Faf —xAF0g)
4 2861.3510 157 34.938.29 biP1y — 2oy 4 26801040 25 37.300.92 biPyy — D)
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A ‘WavVE No. MULTIPLET A Wave No. MULTIPLET
REF. 1A INT.-TC Vac. DESIGNATION REF. IA INT.~1'C Vac. DESIGNATION
4 2679.751v ISW 37,305.83 a2F 23 —x2G%} 4 2530.546v 5 39,505.29 biFay —3"3;:
4 2677.021y 0 37,343.88 a4Pay —s4D% 4 2530.134v 40w Co II?  39,511.72 bAFgg —wtFoy
4 2675.9807 10W CoII? 37,358.40 bAF1) —x4Fog 5 2528.967 50R 39,529.96 atF s} — x4 D0y
4 2675.546v 1 37,364.46 P2y —wi POy 4 2528.186v 3Coll? 39,542.16 biPy ——31“11}?
4 2673.918v 25 37,387.21 a2Day —230y 4 2525.626v 4 39,582.24 biF1y —y4Poy
4 2669.575v 2 37,448.03 atPy —stD%1 4 2523.00v 4 CoII? 39,623.45 b4Py —3204?
4 2668.08y 1 37,468.97 b2Dag —370%;) 34 5 2521.363 75R CoII?  39,649.16 atF sy —x4D0%4
4 2661.714v 2CoII? 37,558.62 biF 4y —10 4 2520.9087 3 39,656.31
4 2657.340v 0 37,620.44 a?Day —24%; 4 2518.9887 3 39,686.54 a2F gy —w?F Oy
4 2650.266v 50w 37,720.85 biF1y —x4F 0y 5 2517.869 10w 39,704.17 biloy —wiGl%y
¢ lewes S SISOl A Twmes | 4 Shisors 1 EEL T T 4 7
. b4F 2y —aAF 0y K o 'y . 234 —26%
5 2648.635 5Coll?  37,744.07 {bm.g—x‘m; 4 2513.1197 4 39,779.22 BF3) —xD
4 2646.413v 10w 37,775.76 biF 33 —x4F %3 4 2512.900v 5 39,782.68 a?F 3} —w?2F 03
4 2644.772v 10w 37,799.20 a2Fay —vtD%%y 4 2511.0197 10r Co I1? 39,812.48 bAF gy —wiF oy
4 2642.884y 107 37,826.20 b33y — 24Py 4 2510.107 0 Co II? 39,827.01 biF 3} —4033
5 2636.365 5ColII? 37,919.72 biPay —s2F 0%} 4 2509.234v 2 39,840.80
4 2632.89y 3 37,969.73 b4Py —23"3 4 2508.730v 1 39,848.80 b4P1g —vtF oy
7 2631.215 in 37,993.94 aFay —w2 D%y 4 2507.678v 40w 39,865.52 biF oy —wiFoy
4 2629.970v 30 38,011.93 b4Pay —u2D%) 4 2507.169v 2 39,873.62 a2Fa} —x2P%;
5 2628.761 3 38,029.41 4 2506.873v 10w 39,878.32 btF o} — w402y
4 2627.638v S50 38,045.66 btF sy —x4G0y 4 2505.1072 3 39,906.43
4 2627.0312 2 38,054.45 b4F1y —22P0 4 2504.518v 4ColI? 39,915.82 il sy —wi Doy
7 2626.122 1 38,067.62 atPey —160%} 4 2503.860v 1 39,926.30
4 2624.795v 1 38,086.86 4 2503.24v 1 39,936.26 b4Py —28%)
4 2623.96v 5 38,098.95 a‘Py —19%; 4 2502.284v 5 39,951.45 a?F3} —utD0y
4 2623.755v 40 38,101.97 a2F 2y —y4S0y 4 2501.5087 2 39,963.84 btP1y —3104
4 2623.440v 2 38,106.54 biF o —xAF 0y 4 2501.257» 2 39,967.85 biF 2y —yiPoy
4 2622.430v 307 38,121.21 biFay —x4G%) 4 2500.494v 104 39,980.05
4 2622.250v 3 38,123.83 bF1y —x4G023 4 2496.713v 12 40,040.59 Y4F 53 —wiGoy
4 2622.05% 40w Co I +1I 38,126.61 b4Fsg —x4Goy 4 2496.45v 1 40,044.86 4Py —320;
4 2619.276v 50w 38,167.11 biF1y —wtD0%; 4 2495.551y 10 40,059.23 b4F 33 —w*F oy
4 2617.8597 50w 38,187.77 biFy —wtD%y 4 2494.730v 9 40,072.42 b4F 4} —x2F %4
4 2616.260v 40w 38,211.11 a?Fa} —v2D%; 4 2493.930v 30w 40,085.27 a?Fay —14D%y
4 2615.336v 10 38,224.61 a%Fo} —32P%} 4 2491.15v 1 40,130.00 b8Py —vtF 0y
4 2614.124v 30 38,242.33 atF oy —x4D0%; 4 2490.02v 0 40,148.2 bAP1y —330%y,94
4 2613.894v 4 38,245.69 a2Fg; —wD%; 4 2489.62y 3 40,154.6 a2F o} —92F 0
4 2613.492y 25CoI+II 38,251.58 4 2489.507v 1 40,156.48
4 2610.762v 40w 38,291.57 biF 3y —x4F 0y 4 2489.249v 4 40,160.64 atF1y —24P%
4 2608.900v 1g? 38,318.90 atPyy —wiPY 4 2488.4619 4 40,173.36 aiF1y —z4Poyy
4 2606.120v 40 38,359.77 b4F1y —wiD% 4 2485.952y 1 40,213.90
4 2602.581v 1 38,411.93 a2Fay —us D% 4 2483.613v 12 Co IT? 40,251.77 biF31 —wiGo%y
4 2600.977v 10w 38,435.62 lbngq —x;;:zi i Zigéggﬂé 0 20,23223.;/7 a2lay —x450)
13 —22PY; 2 . v 2 0,338.
4 2599.200 S 38,461.89 {a‘ng oo’ 4 2476.6400 10w 40.365.09 b4Fuy —wtF0y
4 2595.986v 0 38,509.51 b1Fay —x4Go23 9 2476.43 1 CoII? 40,368.5 a2Fag} —703?
4 2595.214v 1 38,520.97 4 2474.702y 5 40,396.70 azFag—()"?
4 2594.161v 10w 38,536.60 atFiy —x4D%; 4 2473.901v 8 40,409.77 atF 3y — x4l 0y
4 2593.070v 1 38,552.81 biFa} —wiD%; 4 2472.922y 7 40,425.77 b4F s} —wiGo2y
4 2592.563v 0 38,560.35 a?F3} —x4PO%; 4 2472.066v 3 40,439.77
4 2591.686v 107 38,573.40 biFoy —wiDO%y 4 2470.270v 20w 40,469.17 b4F sy —wtGO%}
5 2590.594 SW 38,589.65 a?F 3y —x2G0y 4 2467.685v 20w 40,511.55 atFay —x4F%;
4 2589.307 00 38,608.95 a2Day —29%; 4 2465.111v 3 40,553.86 b4P3y —31%4
4 2585.335v 50W 38,668.15 a2F oy —w2F0gy 4 2464.615v 3 40,562.02 atFay —2¢Plgy
4 2583.037 3 38,702.59 atP2y —19%y 4 2464.4597 2 40,564.59 a2F g} —w2 POy
4 2580.838v 50W 38,735.52 b4F 2y —x2F 0y 4 2463.776v 4 40,575.84 a4F o} —2tPoy
4 2578.924y 30 38,764.26 a2Fa} — w2l 4 2462.122y 20 40,603.09 4Py —24%;
4 2577.446v 1 38,786.49 biF gy — 3G 4 2461.5627 2 40,612.32 b4F 1} —w2Dosy
4 2575.733v 2 38,812.29 atF1} —218%, 4 2460.800v 20 40,624.90 atF1} — x40y
4 2574.351v 67 38,833.12 asFyy —x4D0; 4 2460.195v 20 40,634.89 b4Poy —3201
4 2573.538v 30r 38,845.39 b4F 33 —3034 5 2456.237 20w 40,700.36 biF gy —wiGosy
4 2573.395v 40 38,847.55 bAFay —22 Py 4 2453.382v 4 40,747.72
4 2572.234v 50w 38,865.08 biFag —x2F 0 4 2451.747v 3 40,774.89 a2Fgy —14D%)
10 2570.762 <1 38,887.33 .a2F gy — D%} 4 2451.237v 1 40,783.37
11 2567.742 1 38,933.06 a2F oy —uiDC%; 4 2448.505v 2 40,828.87 bF 1y —xiP0y
4 2567.344v 507 38,939.10 a*Fay —x4D0%; 4 2445.756v 3 40,874.76 a?F 3y — 020y
4 2565.9857 1 38,959.72 a2Dayy —3103 4 2445.353v 2 40,881.50 biF 1y —x1 Py
4 2564.566v 0 38,981.28 b4Pyy —23%y 4 2443.548v 5 40,911.70 biF ¢y —wiGoy
4 2562.124v 107 39,018.42 atF1y —xtD0%y 4 2443.18v 0 40,917.8 b4 P2y —34%y 23
4 2561.2807 25 39,031.28 4 2442.888y 4 40,922.75
4 2560.027v 1d CoII?  39,050.39 4 2442.62v 2ColI? 40,927.2 b4F 1y —x4 PO
4 2559.5952 0 39,056.98 DAF 3y —x4Go2y 4 2441.040v 20 40,953.73 a2Gs} —360%3,43
4 2556.762v 50w Co II?  39,100.25 b4F 3y —wiD%y 4 2440.141v 4w 40,968.81 b4F3y —22H Oy
4 2555.074v 6 39,126.08 biF1y —wiFoy 4 2439.495y 8h 40,979.66
4 2553.337v 107 39,152.69 b4y —wiF oy 4 2439.038y 20R 40,987.34 aF1y —xtF 0y
4 2553.004v 407 39,157.80 b4F 2y —wiFo%; 5 2438.411 2 40,997.87 b4F o) —w2DO%;
4 2551.230v 0 39,185.03 4 2438.201v 1 41,001.41 a%Fg} —14D0;
4 2549.2969 4 39,214.75 atFay —28S0y 4 2436.786v 3 41,025.21 atP1y —270;
4 2548.875v 3 39,221.23 b4F oy —x2D%y 5 2436.657 50R 41,027.38 atlay — x40
4 2548.3337 20Coll?  39,229.57 a2F 3} —92D0%; 4 2435.823v 10 41,041.43 asFay — 1%}
4 2548.194v 0 39,231.71 YiFa; —x2D0%; 4 2435.094v 20w . 41,053.71
4 2544.862v 4 39,283.07 AR} —x2F024 4 2433.759 0 41,076.4 bAF 2y —x2Gosy
4 2544.252v 507 Co IT? 39,292.49 atF1y —x4D% 4 2432.213v 40R 41,102.34 atFg} —xiF 034
4 2543.232v 1 39,308.25 a‘ﬁz; —s2F033 4 2431 7;2 . 1 :ﬁ , 1;(6).:;9 b:;;; ,—vigm
a2F 2} — 6%; 4 2430.176v 0 ,136. atPay —26%;
10 2538.70 <t 39,378.41 {b4F1§ Zady 4 24292260 25 41,152.88 Fsi — P
4 2538.3397 6 39,384.02 4 2428.596v 10 41,163.55
4 2536.503v 1 39,412.52 b4F 33 —x2F 03 4 2426.997v 12 41,190.67
4 2535.961v 10r Co I1? 39,420.94 atFay —xtD0%y 4 2425.593v 8 41,214.51 bilgy — x4 Py
4 2535.359v 5 39,430.30 aFst —utD0%; 4 2424.932y 250R 41,225.74 atFag —x1F0y
4 2532.176v 10 Co IT? 39,479.86 YiF 1 —wiF%y 4 2422.568v 30w 41,265.97 alPoy —27%;
4 2531.354v 5 39,492.68 YAF 1y —wiGo3 4 2421.688v 8 41,280.96 biF gy —viD%;
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A ‘WavVE No. MULTIPLET A ‘Wave No. MULTIPLET
REF. IA INT.-TC Vac. DESIGNATION REF. IA INT.-TC Vac. DESIGNATION
4 2419.828y 6 41,312.69 biF2y —x4P0%; 4 2347.657v 4 42,582.60 a4Fs3 —wiD0y
4 2419.324v 104t 41,321.30 4 2346.161v 7 42,609.75 a‘Fag —x2[ 0
4 2419.1229 20w 41,324.75 5 2342.793 2 42,671.00 atF1} —y4Po%}
4 2418.5807 1 41,334.01 4 2341.784v 4 42,689.38
4 2418.476v 1 CoII? 41,335.78 4 2340.997 5 42,703.8 b4Fay —utDO%;y
4 2417.329v 25 41,355.40 4 2339.929 ? 42,723.5 a2Fp —15%;3
4 2417.045v 10 41,360.25 4 2339.5507 5 42,730.15 b4 Fsy —utDl3y
4 2415.516v 3 41,386.43 gy — 704 4 2339.048v 4 ColII? 42,739.32 atFay —x2F0;
4 2415.32v 2w 41,389.8 sy —xtF 0y 4 2338.656v 10d 42,746.48 atF1y —wiFoy
4 2415.297 4 41,390.3 atF1y —x4Go%4 4 2337.957 3w ColIl? 42,759.4 atF13 —wiGoy
4 2414.458v 40R 41,404.56 atFa; — x4 G4 4 2337.477v 4 42,768.04
4 2413.580v 15 41,419.63 atPy —320 4 2336.000 10d 42,795.1 atFay —w!Foyy
4 2413.187v 15 41,426.37 biFsy —tDoy 4 2335.102y 15 42,811.53 asF 1) — 238G
4 2412.896v 6 41,431.37 4 2334.129 5CoII? 42,829.6 biF1y —ustDYy
4 2412.762v 12r 41,433.67 a4F[§ —w‘qlz;‘:’zg 4 2333.9301/ 3 42,82%._1]; 5 -
atF gy —x4Gl%y 4 2333.071v 6 42,848. atFy — 3P0y
4 2411.618  250R 41,453.32 { (a4F 1} —wtDoyy) 4 2332.087y 10 42866.88
4 2410.504v 40w 41,472.48 atP1y —300%) 4 2329.089v 6 CoII? 42,922.05 biFay —utD%y
4 2409.654v 8 41,487.11 biFg —yiS0y 4 2328.861v 10 42,926.25
4 2409.123v 20 41,496.25 YiFag —12D%y 4 2328.298v 6 42,936.63
4. 2407.249v 100 41,528.58 atF gy —x4Go%} 4 2327.5392 5 42,950.63 b4F1; — 250
4 2406.266v 25 41,545.52 biFst —w2Doy 5 2325.80 6 42,982.7
4 2404.84v 10 41,570.1 YiFa3 —v4 D%y 5 2325.615 S0w 42,986.16 b4F sy — w2l 0y
4 2403.637v 15 41,590.95 4 2325.530v 12 42,987.73 atFa} —wiG0}
4 2403.337v 15 41,596.14 biFy —v2D%; 4 2323.131v 15d 43,032.12 a4F s} —wiF o
4 2402.559v 15 41,609.61 biFy —y2 POy 4 2322.260v 4 43,048.26 atF1y —yi Py
4 2402.164v 307 41,616.46 atF1y —x2F 0 4 2320.906v 4 43,073.37 atlay —y4 POy
4 2402.0587 107 41,618.29 atFay —x4F%) 4 2320.41v 1 43,082.5 biF st —w2l V51
4 2401.5957 30 41,626.31 atF1y —wiDo% 4 2319.152v 4 43,105.94 atF3y —x2D%;
4 2§01.é0211 30 21,234.2556 F Do 4 2317.516v 5 43,136.37 aigag _ui?:)x%
4 2400.823y 30 ,639.52 4F 9y —vtD0g atFa} —wil oy
4 2400.5580 30 41,644.29 a2Fay — 120 4 2316.8430 5 43,148.90 {b4Fzg — 60
4 239¢.f 54y 4 41,679.08 4 2316.733v 5 43,150.95 @2F 3t —w2(Go%}
4 239;.251; 4 i},;ogg atP1y —3103 4 2316.157v 10w 43,161.68 a‘£2§ —w“}(};‘%g
5 2397.03 6 ,705. atFay —y4 POy
1 2396.779v 90 41.709.95 4 2311.350 10 43,2514 {b%i —Do,
4 2396.588y 5 41,713.27 atPay —300%; 5 2310.962 12 43,258.69 biF 1y —x2Poy
4 2396.232y 10 41,719.47 a2Gyy —360%4 33 4 2310.367 1 43,270.0 a2l 53 —u2F%;
4 2395.390v 6 41,734.13 5 2309.020 10R 43,295.09 atFay —wiFog
5 2394.227 4 41,754.40 4 2308.98v ? 43,295.9 a2F 33 —130;1 a1
10 2393.635 1 41,764.73 biFay —wDo%y 4 2305.169v 15 43,367.40 asFyp —wiGly
4 2392.029v 2 41,792.76 atliey —x4Go9y 4 2304.182v 10 43,385.97 atFsy —wiF Oy
4 2391.3697 9 41,804.30 4 2303.966v 12 43,390.04 bAF 43 —utD%;
4 2390.4269 4 41,820.79 4 2303.504v 9 43,398.74 atFy —wi DOy
4 2389.984v 8 41,828.52 YAl sy —v4DO%; 4 2303.31v ? 43,402.3 a2Fa3 —16%;
5 2389.540 12CoII 41,836.29 (a4F 23 —wiD%)) 4 2298.356v 15 43,495.93 biFy —14Dy
4 2388.374v 3 41,856.72 atFao} —wiD%; 4 2296.704v 18 43,527.22 bAF oy —14D 0%,
4 2388.1757 5 41,860.21 b4F 5} —x4 P09y 4 2296.038v 18 43,539.84 b4F 1} —92F %)
4 2387.460y 10 41,872.74 biF o} —y4S0y 4 2295.223y 15 43,555.30 a‘Fay —x2F%;
5 2386.509 3 41,889.42 biFsy —x2GOy 4 2294.0039- 10 43,578.46 atFay —wiGo)
4 2385.813v 9 41,901.65 4 2291.450v 12 43,627.01 b4F o} — 2y
4 2384.858v 10R 41,918.42 a’F gy —x4F 0% 4 2290.541y 10 43,644.32 biFoy —x2P0yy
4 2381.26v 4 41,981.8 VAF2g —92D0%; 4 2289.495v 9 43,664.26 atFst —y4P0%;
4 2380.696v 4 41,991.70 a:;'zg '—'li;‘(D‘)"aé 4 2288.774v 15 43,678.01 245& .—3664501%
atF3p —xiGl3 4 2287.804y 12d 43,696.53 4F 5y — 6%}
4 2380.483v 20d 41,995.46 {b%i —32P0; 1 2285.408y 12 43,74234 bu«ug — a2l
4 2379.357v 4 42,015.33 b4F 1y —y2PY 4 2284.86v 30 43,752.8 atFs} —wiGogy?
4 2379.160v 4 42,018.81 atFoy —x2[ 0y 4 2284.81v 3 43,753.8 bAF oy —14D %3
4 2378.905v 5 42,023.31 atPo} —32% 4 2284.375v 8 43,762.25 biFy —w?S%
4 2377.215v 12 42,053.18 bAFy —w2F sy 5 2281.34 5 43,820.3
4 2376.975v 6 42,057.43 b4F gy —22H 0y 4 2279.927v 10Fe 43,847.48 (atF sy —wiFo%y)
5 2374.456 4 42,102.04 atF13 —x2D%y 4 2279.480v 15 43,856.08 biF 2} —14D%y
4 2373.8620 9 42,112.58 atF 1} —x2D0%; 5 2278.298 9 43,878.83 atFyy —w2D0y
4 2373.56v 0 42,1179 a2Fay —u2F oy 4 2276.523v 207 43,913.04
4 2373.370v 20 42,121.30 4 2275.884v 9 43,925.37 b4F a3 —12F 01
4 2372.832y 15 42,130.86 atFay —22P%y 4 2274.617v 8 43,949.83 by —w2Poy
4 2371.845v 6 CoII? 42,148.38 atFay —x2F 0% 4 2274.495v 9 43,952.19 atF g —wiGo%)
4 2371.458y 15 42,155.26 a*Gsy —37%,53 4 2273.58y 2 '43,969.9 aiF gy —40;
4 2370.514v 10 42,172.05 aiF 3y —303 4 2268.742y 12 44,063.63 biF 2 —x45% 1
4 2369.924y 9 42,182.54 biF oy —utD%; 4 2268.163v 15 44,074.88 biF 3y —14D0%y
4 2369.674v 15 42,187.00 biF 33 —v4DOy 4 2267.113v 12 44,095.29 atFyy —x4Po%y
4 2366.046v 5 42,251.68 a?Fo} —u2F %} 4 2264.880v 15 44,138.76 biFag — 703
4 2365.057y 18d 42,269.34 atF 4y — %8Gy 4 2264.41v 10 44,148.0 atFy —x4PYy
5 2364.251 3 42,283.76 bAF 4y —x2G%) 4 2262.592y 10 4,183.39 arFyy —wiGoy
4 2362.327v 8 42,318.19 bAF 1 —us D0y 10 2262.07 0 Coll? 44,193.6 atF1y —x4P%)
4 2360.789y 9 42,345.76 a?Fa} —14%; 5 2258.328 9 44,266.81
4 2358.676v 10 42,383.69 atF 3y —xiGl9y 4 2257.582v 10 44,281.43 aiF oy —w?D0y
4 2358.177v 20 42,392.65 atF1y —wiF o} 4 2256.565v 10 44,301.39 biFsy —14D%;
4 2357.507v 10 42,404.70 a?Fs —110y 4 2254.82v 10 44,335.6 a2lFay —12F 0y
4 2356.267v 10 42,427.02 atFay —wiD0yy 5 2253.776 10 44,356.20 b4F 4y — 6%}
4 2355.611y 7 42,438.83 b4F gy —wiF0py 10 2253.587 3 44,359.92 arFoy —x2G%)
4 2355.4807 30 42,441.19 atlay —wil O 4 2252.712v 10 44,377.15 atFy —v2Do%y
5 2354.41 5 42,460.5 4 2251.832 8 44,394.5 atF gy —wiGo%}
4 2354.18y 2 42,464.6 a2Fay — 920 4 2250.496v 10 44,420.84 a?F g —16%)
4 2353.36v 10 42,479.4 aFagy —wilioy 4 2248.981v 5 44,450.78 a‘F1} —vtDo%y
4 2352.864v 15d 42,488.37 bAF gy — 4D 0y 4 2248.80v 1 44,454.3 a2F3y —12F %)
4 2351.98v 4 42,504.4 atFay —x2L 0y 4 2247.86v 4 44,472.8 b4F 3y —v2F 0
4 2351.3857 10 42,515.10 aiFoy —x2D0 4 2246.599v 25 44,497.91 atFay —xPOy
4 2350.596v 6 42,529.36 b4F gy —2 D0y 5 2245.600 10 44,517.68
4 2350.284v 12 42,535.01 btFoy —w2F 03y 4 2245.463v 5 44,520.42 atFyy —vtD0%;

I Partly Ni—Burns.
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A Wavg No. MULTIPLET A Wave No. MULTIPLET
REF. IA INT~1C Vac. DESIGNATION REF. IA INT.~TC Vac. DESIGNATION
4 2244.120 ? 44,547.0 a2F s —170 13 2154.24 3 46,405.4
4 22432540 10 44,564.26 a4F 2y —vAD0y 5 2154.074 10 46,409.01 atFsy —w?Fogy
4 2241.650 9 44,5961 AF g —xAPo} 13 2153.50 12 46,421.4
4 2240.74p 6 44,6141 a2F g —u2DYy 13 2152.83 2 46,435.8 b4F oy —u2F 0y
4 2239.300 1 44,643.0 a2fny — i 5 2152.148 0. 46.450.54 b4Figy —w? Gy
a2l gy —s2F 0%} 13 2151. ,460.4
4 2237.125¢ 10 44,686.31 {biF;é 70, 13 2151.26 2Coll?  46,469.7 b4Fay —1Plyy
4 2236.7960 15 44,692.88 @tF1y — Doy 13 2150.11 5 46,494.6 b4Fzy —150
4 22347100 12 44734.60 b4F gy — 14D} 5 2148.708 6 46,524.90 atFyy —x2Poy
4 22337590 10 44,753.64 asFyy —y150y 13 2147.77 5N 46,545.2
5 2233.099 9 44)766.87 13 2146.65 0 46,569.5 b4Fay —u2F0y
1 2232.88y 4 44)771.4 bFy — 110 5 2146.264 12 46,577.87 aiFsy —utDoy)
4 2232.4600 8Coll?  44,779.68 atFg —12D%y 5 2145.45 12 46,595.5 btFay —130%;,43
5 2231.749 6 1479395 btFz3 — 1003 5 2143.679 3 46.634.03 atFyy —14D0;
13 2230.07 8 44,827.7 13 2142.34 2N 46,663.2 btFay —140;
4 22297340 10 44)834.42 bAF 4y —12F 0 5 2138.971 15 46.736.67 atF1y — 4Dy
5 2228.806 12 44,853.09 aAF oy —0iDO 5 2137.780 15 46,762.70 aiFiy —18Doy
5 2228.334 4 44,862.59 @tF1y —12D0% 13 2137.38 0 46.771.4 b1y —s* Doy
4 2227.8530 10 4487227 aAF 53 —w?Dosy 5 2135.798 4 46.806.09 atFyy —12F0y
4 2227.6660 12 14:876.04 asFyy —y2PYy 5 2135.59 3 46,810.64 a4Fay — 14Dy
5 2225.848 5 44,912.69 a2F gy —2Gly 13 2134.92 6 46,825.3
5 2225.350 12 44,922.74 atF gy —vAD0g} 13 2134.10 8N 46,3433
1 2223.97p 0 44/950.5 atFs — 223Gy 5 2132.767 10 46,872.60 atF gy —utDoy
5 2219.154 9 45,048.15 atF 2y —w2Doy 13 2131.84 0 46,893.0 beF 4 —y2H %
5 2218.813 10 45,055.08 DEs —9% s 2131052 3 46.910.32 aiFn} —ersy
N @tFgy — 345ty 1 130. tr 1913, 1§ —170
5 2213.86 4Collz 45,1559 {(mF,—,z — D03 5 2130.276 8 46.927.40 aiF — P
5 2213.819 7 45,156.70 biFay — 1104 5 2129.508 5 46,944.32 atF} — 2450
5 2212.354 9 45/186.60 aAF s — APl 5 2127.147 10 46.996.42 B4R} —s4D0%
13 2212.23 15 451189.1 5 2126.199 5 47.017.37 b4Fay —wiPoy
13 2210.89 2 45.216.5 a1F sy —x2Gogg 5 2125.940 5 47,022.90 atFg — 6%
4 2208.5080 12 45.265.28 @*Fg3 —12D0y 5 2125.322 5 47.036.77 a*Faoy —4D0s;
4 2207.833v 9 45,278.70 atF a3 —y2 P} 5 2125.116 10 47,041.33 b4Fay —150
5 2207.697° 10 45.281.90 @4F1} —y2PY 13 2124.80 0 4700483 a?F 33 —30024
4 22047967 18 45,341.48 btFgy — 100 13 212413 8 47,063.2
13 2203.96 3N 45.358.7 13 2122.64 10 47,096.2 APy — U2y
13 2203.53 4 45.367.5 13 2121.99 6N 47,110.6 beF sy —w? Gy
13 220259 3 45,386.9 5 2121.391 3 47,123.92
13 2201.79 4 45,4034 5 2120.705 10 47,139.16 atFay —tADoy
13 2201.55 6 45,408.3 5 2119.904 10 47.156.97 b4Fay —stDoy
13 2201.41 6 45,411.2 5 2119.192 5 47.172.82 b4F2} — 1604
5 2201.235 4 45,414.82 b4l — 120 5 2118.505 6 47.188.11 btFy —stD0,
5 2198.764 2 45.465.85 a4Fay —utDbsy 13 2117.68 155 47.206.5 b4Fay —12F0y
13 2197.98 3 45,4821 5 2116.842 10 47.225.17 aAF gy —w2Fo
5 2197.633 5 45,489.25 13 2116.29 8 47,2375
13 2197.34 8 45,4953 13 2115.49 2? 47.255.4 b4Fay —13% 43
5 2196.904 3 45.504.34 5 2115.338 12 47,258.74 bAF g —s4Dlsy
4 2196.458v 15 45)513.58 gy — Doy 5 2114.41 4 47.279.5 b1y —wtPY
13 2196.02 3 45,5227 5 2113.536 12 47,299.03 BTy — 1703
13 2195.17 2 45,540.3 aiF g —22H% 13 2113.20 3 47,306.6
13 2191.16 3 45,623.6 a2F 3y —21%3.44 13 2112.40 12 47,324.5 b4Fzy —wt Py
5 2189.350 3 45.661.34 a2Fsy 520 5 2111.416 10 47,346.52 g — xS0y ?
a2F gy —23% 13 2111.08 SN 47,354.1
5 2187.284 5 45,704.45 b4Fay — 110 13 2110.89 tr 47,358.3 a2F 2y —320
(a2F 3} —s2F3y) 5 2109.206 5 47,396.12
4 2186.7770 12 45,715.1 bAF g — 90 43 5 2108.980 15 47.401.20 aiFay —4D0;
13 2186.45 8 4siTate. aifo) — il 13 2108.16 0 47.419.6 by — a0
2186.030 3 45,730. 4F1y — 140 aAFay =75
5 2184.950 10 45.753.28 @Fa — Dby 13 2108.05 0 47,422.1 {b4F1§—19<§;
5 2184.314 8 451766.59 AP gy —22Gly 5 2106.798 25ColI?  47,450.29 b1y — 200,23
13 2183.33 3N 45.787.2 13 2105.02? INN 47,490.4 a2F 3y —26%3?
5 2182.587 15 45.802.80 asFiy —uADoy 5 2104.730 25 47,496.90
5 2181.121 12 45.833.58 2Py —12Gog 13 2104.50 12Nd? 47,502.1
13 2180.23 7 45,8523 13 2103.85 5 47,516.8
4 2180.060v 10 45855.88 @Ay —2D0y 13 2103.10 4N 47,533.7
13 2178.59 251 45,886.8 13 2102.62 10 47,544.6
13 2178.06 8Fe? 45.808.0 13 2101.70 3 47.565.4
5 2176.968 2 45,921.00 b4Fay —12Gosy 13 2100.66 6 47,588.9
5 2176.494 1 451931.01 a2F3y —12Glyy 5 2099.35 10 47,618.6 aAFoy —wRP0y
13 2176.03 3 451940.8 5 2098.942 12 47.627.87 atFagj — Doy
13 2174.90 3 45.964.7 5 2097.511 20 47,660.35
4 2174.589 307 45.971.24 aily oDty 5 2095.77 15 47,699.9 MF it
: 2173.845 10 45,986.9 aAFay —usDV, 13 —12F0y
5 2173.173 10 16,001.19 BFa 100 13 2094.86 15 47,720.7 {b‘iFa; —16%;
5 2172175 4 46,022.33 b4Fay —u2Foy 5 2093.40 15 47,753.9 beFay —[2F0y
13 2171.68 ON 46,032.8 atF g —x2Gogy 13 2091.98 12 47.786.3 btFgg — 180
5 2170.565 10 46,056.45 a4F 3y —ut D05} 13 2091.40 10 47,799.6 aAF g —2F 0y
5 2168711 18 46,095.83 atFyg —uiDYy 13 2091.05 15 47,807.6 b4Fa —190y
13 2167.75 3 46,116.3 DAFa — 140 13 2089.83 10 47.835.5 b4F2y — 200,24
13 2164.36 6 46,188.5 13 2089.67 10 47,8392 aiF g — 6%
13 2163.96 5NN 46.197.0 13 2089.35 15 47.846.5 b4y — 1703
13 2163.78 3? +46,200.9 13 2087.55 15 47.887.7
5 2163.574 12 46,205.26 atlay —utDoy 13 2085.67 15N 47,930.9
5 2163.034 15 46.216.79 a1y — 2250 13 2085.04 9 47.945.4 atFyy —w2PYy
5 2162.196 6 46,234.70 b4F2y —02Poyy 13 2084.09 10 47.967.2
13 2161.58 3N 46,247.9 13 2082.11 12 48,0128 asfigy —T0
13 2158.87 4 46,305.9 13 2081.04 10 48037.5 atFyy —110y
5 2158.542 10 46,312.96 @tFgy —wilgy 13 2079.55 tr 48,071.9 bty —s2Fiy?
13 2158.30 8 46,318.2 13 2079.32 12 48.077.3 atFay — 100
13 2157.20 5N 46,341.8 13 2078.06 2 48,106.4 b4Fay —(2F05y
13 2156.33 5NN 46,3605 13 2077.76 25NN 48,113.3
13 2155.20 12 46,382.8 13 2077.44 IN 48,120.8 b4F1y —u2D0y?
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TABLE VIII.—Continued.

2 ‘WAVE No. MULTIPLET A WAVE No. MULTIPLET
REF. IA INT-TC Vac. DESIGNATION REF. IA InT.-TC Vac. DESIGNATION
5 2073.27 10 48,217.5 atFyy — 18D 13 1972.82 tr? _50,688.9 a4F13 —199
13 2071.95 4N 48,248.3 13 1972.52 30N 50,696.6 bAF o3 —2903
13 2069.91 12 48,295.8 @ty —120 13 1971.75 15 50,716.4 atF1y — 200 2}
g zosg.go 1(; 48,3 é 7.3 atFyy —v2F 13 1971.16 30N 50,731.6 gjl;;; —gan
13 2067.58 48,350.2 13 —3203
3 2067.42 6NN 48354.0 13 1970.71 50 50,743.1 {(a*Fq —siDiy)
13 2066.22 2 48,382.0 @ Fay —9% 43 13 1969.68 3 50,769.7
13 2066.12 0CoIl?  48384.4 g«);zg —uZI_D"x} 13 iggs.gg 22% ‘28‘332‘3 b4F3y —26%)
4 Fay —12170 13 8. 2! ,795.
5 2064.86 4 48,413.9 {bmé—szﬁof; 13 1967.78 10 50.818.7 b4Fay —300;
13 2062.92 6 48,459.4 13 1966.96 10 50,839
13 2061.39 6 48,495.4 13 1966.68 9 50,847.1 DAF1y —33%,23
13 2059.90 3 48,530.5 13 1964.03 20 50,915.7 bAF g —24%)
13 2058.51 3NN 48,563.2 13 1963.92 8? 50,918.6 biFsy —270
13 2055.46 AN 48,635.3 13 1963.55 20 50,928.2 a2Fay —370;3 34
5 2054.07 10 48,668.2 atFay —10%; 13 1963.38 12 50,932.6 b4Fay —14F 0y
13 2053.46 SN 48,682.6 13 1961.59 25 50,979.0
13 2053.27 6 48,687.1 13 1961.26 8 50,987.6 atF1y —12F0y?
12 zoiz.sz g 48,?97.8 adFay —120 13 1961.00 15 50,994.4 g:?; —-g‘F"z’i
1 2048,59 48,798.3 23 —310
13 204370 8? 48,915.1 13 1958.94 15 51,048.0 {(a“Fs}—-lG"z;) .
13 2043.37 8 48,923.0 biF sy —2103 4 13 1958.55 25 51,058.2
5 2043.00 8 48,931.8 13 1958.10 8 51,069.9 atFay —18%;
13 2042.72 8N 48,938.6 13 1957.69 12N 51,080.6 atF3y —12F 0
13 2041.76 3 48,961.6 bAF sy —s2F 0 13 1956.22 15 51,119.0 atFzj —2001.03
13 2041.11 20 48,977.1 13 1955.17 30 51,146.4 b4F1) —35%) .2
13 2039.95? 25ColIl?  49,005.0 bAF 3y —s2F0yy? 13 1954.22 30 51,171.3 DbAF sy —viF 05
13 2038.86 0Coll?  49,031.2 atF31 —110 13 1953.71 8 51,184.7 a4Fgy —150
13 2037.92 2ColIl?  49,053.8 b4Fs3 —u2Doyy 13 1953.50 4 51,190.2
13 2035.35 5 49,115.7 atFy; —b2Poy 13 1951.90 25 51,232.1 DAFay —330%4 24
13 2035.05 N 49,123.0 13 1951.44 12 51,244.2 b4F 53 —290
13 2034.49 8N 49,136.5 atFyy —v2 Py 13 1949.00 15 51,308.4 bAF g —viF oy
13 2031.96 15 49,197.7 atFyy —901 41 13 1948.09 10 51,332.3
13 2029.99 8 49,245.4 13 1947.58 5 51,345.8
13 2029.78 8 49,250.5 13 1946.79 25 51,366.6 AFgy — 300
13 2027.77 3 49,299.3 13 1945.86 0 51,391.2 DAF 4 —25%;
10 2026.794 — 49,323.0 atF3; —s4D0y 13 1945.09 12 51,411.5 bAF sy —34% 2
13 2026.51 6 49,330.0 atFyy —siD0y 13 1943.64 12 51,449.9 bAF 4} —26%]
13 2026.35 8d? 49,333.8 13 1940.16 15ColIl?  51,542.1 b4Fg} —vtFoyy
13 2024.68 10 49,374.5 13 1939.75 3 1,553.0
13 2023.17 4 49,411.4 13 1938.94 10 51,574.6
13 2020.56 trN 49,475.2 bAFay —2303 13 1936.58 30Coll?  51,637.4 bAF gy —28%
13 2020.18 2 49,484.5 atFa; —10%) 13 1935.72 ON 51,660.4 atF31 —1803
5 2017.26 4 49,556.1 13 1935.46 oN 51,667.3 atF sy —u2Dy
13 2016.17 15CoII?  49,582.9 BAF —2103 43 13 1934.34 12 51,697.2 atFay —s2F0)
5 2015.99 4 49,587.3 13 1933.03 3 51,732.3
5 2014.58 20w 49,622.03 13 1931.89 8 51,762.8
13 2011.77 8N? 49,691.3 13 1931.00 10N 51,786.6
5 2011.07 5CoIl?  49,708.6 btFay —24%; 13 1930.90 6? 51,789.3 atFay —u2Doyy
5 2010.10 8 49,732.6 asFay —stDoy 13 1930.38 10 51,803.3
13 2009.24 9 49,753.9 a4Fay —wiPooy? 13 1929.34 15 51,831.2 bSF 4y —v4F g
13 2008.85 8 49,763.6 13 1926.90 10 51,896.8 atFsy —12Foy
5 2008.28 5 49,777.7 atFay —150%; 13 1925.05 12 51,946.7 a2F3y —37%},34
13 2008.04 15 49,783.6 13 1924.46 15 51,962.6
13 2004.00 10N 49,884.0 13 1911.86 8 52,305.1
13 2002.44 6? 49,922.8 atFyy —130% 43 13 1906.72 5 52,446.1
13 2002.32 25Coll?  49,925.8 asF33 —s4D0g; 13 1905.87 20 52,469.5
13 2002.01 3 49,933.6 13 1905.41 6 52,482.2
13 2000.12 12N 49,980.7 biFay —220 13 1904.75 5 52,500.3
13 1999.89 8 49,986.5 13 1902.15 10 52,572.1
\ Vac 13 1901.75 20 52,583.1
13 1998.49 251 50,037.8 atFyy —stDoy 13 1897.73 8 52,694.6
13 1994.98 15N 50,125.8 13 1897.48 10 52,701.5
13 1993.25 10N 50,169.3 13 1895.78 4 52,748.7
13 1992.79 20 50,180.9 13 1894.07 3 52,796.4
13 1991.80 3 50,205.8 atF1y —wiPoy? 13 1893.43 3 52,814.2
13 1990.34 30Coll?  50,242.7 bAFa} —2604? 13 1889.87 10 52,913.7
13 1989.80 25Coll?  50,256.3 btF3y —240%; 13 1889.60 6 52,921.2
13 1989.28 10 50,269.4 13 1887.89 12 52,969.2
13 1987.65 20 50,310.7 APy —29% 13 1884.56 10N 53,062.8
13 1987.24 10? 50,321.0 13 1884.45 10 53,065.9 asFap —21% 4
13 1987.15 12? 50,323.3 13 1881.09 5 53,160.
13 1987.03 15 50,326.4 13 1880.82 15 53,168.3
13 1986.31 6 50,344.6 atF3y —wiPoyy 13 1880.34 4 53,181.9
13 1985.88 4 50,355.5 13 1878.28 25 53,240.2
13 1985.36 10 50,368.7 atFsp —15%; 13 1877.40 15 53,265.1
13 1985.25 10 50,371.5 b4F gy —270 13 1876.88 8 53,279.9
13 1982.81 8 50,433.5 DAF 1} —300 13 1876.48 7 53,201.2
13 1982.52 20 50,440.8 @$Fay —siDoy 13 1876.01 10 53,304.6
13 1981.97 20 50,454.9 atF1y —s4DYy 13 1875.22 4 53,327.1
13 1980.89 40N 50,482.4 13 1872.37 8 53,408.3
13 1980.59 15 50,490.0 asFyy —12F0gy 13 1870.45 5 53,463.1
13 1978.53 12 50,542.6 13 1869.16 5 53,500.0
13 1978.36 10 50,546.9 bAF sy —viFoyy 13 1866.45 3 53,577.7 atF1y —29%;
13 1976.97 30 50,582.5 atFay —170 13 1866.27 6 53,582.8 a’Fsy —24%;
13 1975.94 6 50,608.8 b4F1} —vtFoay 13 1864.92 4 53,621.6
13 1975.67 20 50,615.7 13 1862.31 25 53,696.8
13 1975.36 6N 50,623.7 biFyy —15F0y 13 1858.26 3 53,813.8 a*Fy; —v*Foy
13 1974.39 15 50,648.6 bAFsy —viFoy 13 1856.13 15CoII?  53,875.5 asF1} — 0 F0yy
13 1973.85 25 50,662.4 b1y —310y 13 1855.05 40ColI?  53,906.9 atFo} —vF o
13 1973.62 5 50,668.3 13 1854.28 8 53,929.3 atF1y =310y
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A WavE No. MULTIPLET A WavE No. MULTIPLET
REF. IA INT.-TC Vac. DESIGNATION REF. IA INT~TC Vac. DESIGNATION
13 1852.71 30 CoI1? 53,975.0 atFsy —viF0y atF1; —35%3 2
13 1852.52 15 53.980.5 st 200" 13 1837.82 8 54,412.3 {ml«‘é Zad
13 1851.49 8 54,010.6 13 1837.13 3 54,432.7
13 1850.80 4 54,030.7 13 1836.97 3 54,437.5
13 1847.89 30 54,115.8 atFs; —26%; 13 1834.99 10 Co IT? 54,496.2 a’rFay —14F 03?7
13 1846.94 4 54,143.6 13 1834.34 10 54,515.5 a'Fap —3303,93
13 1843.45 8 54,246.1 a4F3y —27%; 13 1832.47 15 54,571.2 atFs} —290;
13 1842.34 25ColI?  54,278.8 atFyy —v F05? 13 1828.35 12 < 54,694.2 a4Fo} —340 o
13 1841.88 3 54,292.4 atF1y —34%; o 13 1825.17 1 ColI? 54,789.4 atFay —v F0y?
13 1841.47 10 54,304.5 a‘Fg —28%; 13 1822.03 3 54,883.8
13 1840.79 10 54,324.5 13 1820.42 12 54,932.4 atFay —26%;
13 1840.55 10 54,331.6 aFa3 —310y 13 1814.20 12 55,120.7 aiF 4y —280;
13 1838.28 15 54,398.7 atFyy —24%;

Notes in intensity column: d, double; g, ghost; h, hazy; I, shaded to longer wave-length (asymmetrical); #, diffuse; N, very diffuse; 7, narrow
celf-reversal; R, wide self-reversal; s, shaded to shorter wave-length (asymmetrical); w, wide or complex; W, very wide or complex.

1 Meggers, unpublished material, 1935.

2 Meggers and Kiess, J. Research Nat. Bur. Stand. 9, 319 (1932), (RP 473).

3 Meggers and Kiess, Sci. Pap. Bur. Stand. 14, 645 (1918); (No. 324).

4 Burns, unpublished material. Three-place measures in heavy type are interferometer measures; ‘‘2'’ denotes vacuum source.
5 M. I. T. Wave-Length Tables (The Technology Press; John Wiley and Sons, New York, 1939).

6 Russell, unpublished material.
7 Dhein, Zeits. f. Wiss. Ptg. 19, 289 (1920).
8 Stiiting, Zeits. f. Wiss. Ptg. 7, 73 (1909).

¢ Exner and Haschek, see Kayser, Handbuch der Speciroscopie, Vol. 5 (1910), p. 310; also reference 10 below; also King, Mt. Wilson Contr. No.

108; Astrophys. J. 42, 347 (1915).

10 Catalan and Antunes, Anal. Soc. Espafiola de Fisica y Quimica 34, 207 (1936).

11 Krebs, Zeits. f. Wiss. Ptg. 16, 292 (1917).

12 Hasselberg, see Kayser, Handbuch der Spectroscopie, Vol. 5 (1910), p. 310.

18 C, E. Moore, unpublished material.

There are a few conspicuous cases of sharing
of g values between neighboring terms, as shown
in Table VII. The most remarkable group is
y451°, 92Dy, v2D1%. The designations of the first
two might almost as well be interchanged. Those
here given depend on the intensities in the mul-
tiplets with a*P, b*P; but these also indicate such
an extensive sharing of properties by the three
levels that it is hardly more than a formality to
give them definite names. The intermixture of
b*Py; and a*Dy, is less complete, and they may be
definitely labeled. A somewhat better agreement
with the theoretical g values could also be ob-
tained by interchanging the designations e*P;
and e*D;, and also e%P;; and e%Dy;, without much
disturbing the energy levels or intensities.

9. LiNE List

Table VIII includes all the classified lines,
and all unclassified lines of intensity exceeding 5
on the M.L.T. scale or 2 on that of other ob-
servers. Fainter unclassified lines are included
for which King gives a temperature class or
Burns has an interferometer measure. Lines
which are very probably due to impurities, or to
Co 11, are also omitted.

The wave-lengths in column 2 have been col-
lected from many sources, as described in the
notes, and indexed in column 1. The values
printed in heavy type are Burns’ interferometer

measures. They greatly exceed the rest in ac-
curacy. For other lines, we have entered what
appears to us to be the best available wave-length,
but it has been impracticable to secure a strictly
homogeneous system. The intensities in the third
column are King's estimates for all lines to which
he has assigned a temperature class (column 4).
For the other lines the values of the M.LT.
catalog are entered, when available, except in the
red (A\8648-11,894) where the values of Meggers
and Kiess were adopted. For the remaining lines
the intensity assigned by the measurer is given.

All these intensities are estimates of the
strength of the lines on the negatives, and dif-
ferent observers have used extremely different
scales—the older lists going usually from 1 to
10 and some recent ones from 1 to 3000, so that
great caution is necessary in comparing them.

King’s estimates are much more nearly
homogeneous, but fall off at both ends with the
sensitivity of his plates. His temperature classes
show the usual close correlation with the energy
levels, and have been of great aid in the analysis.
The wave number and the adopted designation
are given in the last two columns.

Of the 3007 lines in this table 282 have not
been classified. Only one, A3177.266, is of any
considerable strength. This, and some other low-
temperature lines between 23500 and A3150 are
probably the principal components of the missing
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combinations of ¢?G and a*H (§4) ; but, since the
faint components of the multiplets have not been
found, they cannot be classified.

This spectrum may now be regarded as pretty
well analyzed. Between A11,900 and 22500 there
are 90 unclassified lines out of 2388; between
N2500 and 22200, 52 out of 279; and between
22200 and 1810, 140 out of 340. -

The classification is therefore fairly complete
except in the remoter ultraviolet. Here many of
the lines we list may belong to Co II, a spectrum
still very incompletely analyzed. Some of these
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are noted by “ColIl?” following the intensity
in Table VIII.

It is a pleasure to express our gratitude to Dr.
M. T. Antunes for making the important work
of Catalan and himself accessible to us; to Dr.
Keivin Burns for the communication of his
extensive and accurate measures,—especially
with the interferometer—; to Dr. A. S. King for
the loan of a set of plates of the spectrum, and for
Zeeman data; and to Dr. A. G. Shenstone for
taking the spectrogram which permitted the
extension of our work beyond 22230.
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" The Effect of an Activator on the Absorption Spectrum of Zinc Sulphide Powders
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The absorption of zinc sulphide powders, both pure and with various concentrations of
activator, was measured in the region 3200-4800A by the diffuse reflection method. It was
found that the long wave-length limit of the absorption band for a pure ZnS powder was at
3800A and that this limit moved to longer wave-lengths with increasing concentration of Ag
activator. No evidence could be found of a secondary absorption peak characteristic of the

activator.

F pure zinc sulphide is to luminesce under
ultraviolet light, it must be activated. This is
usually done by heating the powder with a trace
of the salt of a foreign atom, such as silver or
copper. In order to get a clearer picture of the
nature of this activating process, it seems de-
sirable to find out what effect the heat treatment
and the presence of foreign atoms have on the
absorption spectrum of the pure powder. Gisolf,!
studying the transmission of thin layers of ZnS
powder, has reported that, within an accuracy of
10 angstrom units, no difference is found between
the wave-lengths of the absorption edge for both
pure ZnS and for ZnS activated with traces of Cu
or Ag. He also claims to have found a secondary
absorption peak, characteristic of the impurity,
on the long wave-length side of the principal
absorption edge.? These results were not con-
firmed, however, in the experiments about to be
described.

1J. H. Gisolf, Physica 6, 87 (1939).
2See reference 1, Fig. 2 on page 87, and remarks on
page 88.

The absorption spectra of the ZnS powders
were obtained by the diffuse reflection method.
The source of radiation was a 120-watt tungsten
lamp with a quartz window.® The ZnS powder!
was sprinkled in a thin layer over the corrugated
end of a black wooden rod, held at an angle of
approximately 45° in front of the slit of a small
Littrow quartz spectrograph. During preliminary
experiments a quartz mercury arc was used as a
source of radiation. The appearance on the
photographic plate, with small but uniformly
diminished intensity, of the mercury lines in the
region 3342 to 2537A was interpreted as indi-
cating that a little light enters the spectrograph
after one surface reflection from the crystals.
Most of the reflected light, however, is ap-
parently totally reflected internally, perhaps
several times, so that it arrives at the slit of the

3 Kindly loaned by Professor George Winchester of
Rutgers University. )

4 Thanks are due to Dr. G. R. Shaw, Dr. L. B. Headrick
and Mr. H. W. Leverenz of the RCA Manufacturing

Company, for supplying the samples of ZnS used in these
experiments.



