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Description and Analysis of the Second Spectrum of
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{Qetober 23, 1961)
The spectrutn has been observed from 200073 to 7E13.40 A, There are 2,629 lines

lstgd, of which 1,800 have besn ¢lasyified,

(bserved Zeaman patterns are reqorded, as well

a5 g-values. These have aided greatly in the work on analyeis.  The 1 known even lovels

have heen

leveln number 164; they have no agsigned term desigoations,

vped into 26 terma from the 5o Gs, 5d Gef and S0 eonbgurations,

The odd
No series have been found,

bt the jonization potential is estimated 1o be between 16.0 and 16.5 electron volia,

1. Introduction
During the period 1930-1940 the mnc&v%—gmﬁnﬁ
and “quartz-prism  specirographs of the Nation

Buresu of Standards were used to record photo-
graphicslly the spectra of several elements through-
out the region from 1950 A m the ultraviolet to
approximataly 13000 A in the infrared. The pur-
e of the investizations waa to acquira data for
escriptions of the apactra sufficiently extensive and
homogeneous to serve for the analysis of their term-
structures. These descriptions a3 finelly tabulated
comptrise the wavelengths of the spectral lines, their
estimated jolensities, and thelr Zeeman effects,
Thus far results have been publighed for the first and
second spectra of ehromium, Cr 1 and Cr 11, [1],* and
for the second apectrum of molybdenum, Mo 11 [2].
This paper presents similar results for the aecond
spectrum of tantalum, Tha . A subsequent paper
will present resulta for Ta 1. It is of interest to note
that no detailed deseeiption of this spectrum has
appeared zince the publication of volume & of
yser's Handboch der Spectroscopie in 1912 [3],
although the M.I.T. Tables of Wavelengths [4] do
contain new wavelengtha and estimated intansitisa
for some of the stronger lines of Ta 11

2. Experimental Procedures

In the spectroscopy laboratory of this Burcan it
Wiz a commeh practice, whenever a spectrograph
was adjusted for & given apsetiral repion, to p%f:t.n—
graph the spectra of several elementa during & peried
of obaervation. Thua, tantalum was one of the ele-
mente investipated concurrently with chromium and
molybdenum. It is, therafore, unneceasary to repeat
the statenients, in the carlier pupers, concerning tha
instruments, techmiques, and accessorics cmployed
in making the observations, The electrodes used in
the light-sources for this investigation were tantalum
rods of high purity procured (rem the Fanstesl Co,
The only impurities detected in them, from measure-
ments of the spectrograme, were a small amount of
piohium {columbivm), and & possible traee of
wolfrain {tungsten}.

' Flgures in brackets indleats the literaturs referoaces at the end of this paper.
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The first ¢bservations of the Zeeman effect for this
Bureau’s work on the spectra of tantalum were mada
for ua by B. K. Moore who usad tha electromagnat
and prating-spectrograph of the Brace Laboratory of
the University of Nebrasks. His first results showed
well-resolved pattarns for many of the strongar lines
of both Ta1 and Tai. However, his untimely
death in 1925, brought to an end his cooperation in
the work, With the scqme=ilion of 3 Wesa weter-
cooled magnet by the NBS the work was continued
here. Our first observations were made with the
Z1-ft. coneave grating ruled by Rowland with 20,000
lines per inch.  The low reflactance of this instrument
in the short-wave regions limited its use to the
visible spectrum. Subsequently additional obscrva-
tions were Inade with the large Hilger E 185 quarta-
prism spectrograph, and with the grating-spectro-

raph carrying the concave grating ruled by R. 'W.
%‘de wilh 30,000 lines per ineh. Thua ohaervations
of the Zeeman effect, at fields of approximately
35,000 oersteda were obtained for lines of Ta1 and
Ts 11 in the spectral range from 2180 to S300 A.
Subsequently the excellant plates ohtained at M.LT.
undar the direction of G. B. Hurrizon were sent to
the NBS for measurement and study,  All hnes {from
2300 to 7T A, showing mapnetic broadening or
splitlling, were messured even though meny of them
iwere overlaid by the Zeeman patterns of adjacent
ines.

3. Results
3.1. Wavelengths, Intensities, and Zesman Efects

The resultz of this inveastigation sre presented in
tables I, 2, and 3. The wavelengihs listed in the
first coluinn of table 1 are, in general, mean values
derived from measurements of two or mora spactro-
grams. A faw lines, measured only once on 4 more-
strongly exposed plate, have been kept becausze their
reslity has beon indicated by the term-analysis.
Many of the lines exhibit hyperfine strueture, which
is designated by the letter ¢ after the estimated
intensity in the second column. The wavelengtha
adopted for such lines are weighted means of the
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componenla messurad in the complex patterns. It
is recognized that this is not a strictly legitimate
procedure because in most of the complax hines the
fainter components are not fully resolved; but the
adopted wavelength is sufliciently close to the wun-
determined real value to serve the requirements for
identificaiion and classification.

The intensities of the lines are estimated values
based on the sirength of photographic blackening
they produce. The number 1 15 nssigned to the
wenkest lines measurabla on » spectrogram, the
gtronger obes being praded on g linear scsls relative
to the faintest. It is obvious that intensilies derived
in this manner are not comparable in 2pectral regions
that require different ivpes of photographic emul-
giona to record them. & lines owe their complexity
to a nuelear spin of 7/2, measured by McMillan and
Grace [5], for the isotope 181, in which all but (.01 of
tha nuclear moass is concentrated.

The wave-numbers of the lines in tha third column
were taken from Kayser's Tabella der Schwingungs-
zahlon, but have been correctod by the smull amounta
necessary for conformity with Edlén's (6] formula for
the index of refraction of air. These numbers are
the basis for the analysis of the term-struciure of
Te 11, and are egual to tha differences batween the
enargy-levels of the Ta atom involved in the produe-
tion of the spoctral lines.  Thase level-differences are

iven in column 4. i the last column are given the
Zeeman patterns frotn either the M1 T, or the NBS
spectrograme. Those given to only two places of

ecimala are from the NB3 plates; all others
from those made at M.IT. The type of shuding
in ynresclved magnetic patterna, which gives a clue
t the J- and g-values of the eombining lavels, are
indicated by letters with the sigmficance, A=+~
B=[~~, U=p, D=1,

3.2, The Systems of Erergy Levels

Analysis of Tart was begun independently and
altmoest simultensonsly at three laheratories. When
G. K. Harrison of the M.I.T. Spectroscopy Labora-
tory learned that the problem had been undertaken
at the 3pectroscopy Laboratory of the NBS he
suggested that & joint announcement ba made of the
firzt results that had been obtained, and that the
tecessary continuation of the work he carried on at
the NBS with the aid of the M.IT. data. This
suggestion was realized in part in the paper, “Pre-
liminary liat of terms of Ta m,” [7]. Rt the same
time a similar and somewhsat mora extensive paper
by van den Berg [8] was issucd by the Zeeman
Laboratory of che niversity of Amsterdam.
This earlier work showed that the prominent low
eveh terms of Te il arise in the electron confipura-
tions 5d° 65, 5d° 64, and 5d*, the clue to their identity
having been found in well-resolved Zeeman patterns
that ere in very close wecord with those from levels
with Landé g-values.

The further procedure of unravelling the spectrum
has followed tge conventional practiess of combm
the spactrum for pairs and groups of lines separat
by established level-differences, and of t¥ing together

related lines that exhibit the same (f-v&lues. These
operations have been somewhat tedicus; but as the
structure of the spectrum began to unfold the work
received puidance from iha caleulations of Tress
et al., [9] which narvowsd the limits of search for the
levels cxpected theoretically.

In table 2 sre listed the low even terne upon which
the epectrum iz built. The ground state & °F arises
in the electron configuration 54 0*Fi6s; but inter-
E.Eersed amoeng ita mmPunents are lavels from the
F and *F terms of 5d*65*, which thus becomes a
strong competitor of 5d° 62 in governing Lhe cnergetie

rocesses of the atom. Al of the 5d%s terms have

eet found; and lilkewizse all but '3 of 542622 The
confipuration 54* requires more energy to excite ite
Iovels, with the result that only six of ite 16 theoret-
ically possible terms have been deiected completely
or partielly. Besolved Zeemnn patterns of a small
number of unclassified lines indicate that transitions
to undetected 5S¢ levels do occur, but the connecting
links have not yet been found.

The ¢g-values that are sssipgned to the levels in
table 2 arg, for most of thew, mean values derived
from two to twenty well-resolved Zeeman patterns.
They are sufficiently close to LSvalues to justify
the designation of the levels with the LS notation,
although a study, by Trees [9, 10, 11] of the con-
figuration interaction in tantaltm indicates that rmost
of the lavels of table 2 are of mixed parentaze.

The odd levels in table 3 reveal the extent fo
which the excited states of the ionized atom have
departed from LS-coupling. A few of the lowest
odd levels might be uniquely designated with LS-
iﬁmbﬂls, but to H,pb[]l}’ this mode of designation i

e others would be meaningless. It has seemed
bhest, tharefore, for sake of brevity, to give as the
designation of the line in table 1 the first threr figures
of thﬁ laval-value and the appropriate inner quantum
number,

3.3. Beries and Jonization Potential

Ne bigh lovels have been found that cen be agcribed
ungmbiguously to the configurations 54° ns and
5d® 6ene. It 13 impoesible, therefore, at this stage
of the analysis of 'Fg 11, to caleulate an ionization-
potential from series-forming terme. An ionization

otential of 7.88 ev has been found for the neutral

a atorn; for neutral W this value is 7.98 ¢v., For
the homologous atoms Nb and Mo the estimated
second ionization potentials are a little more than
twice the first, Jf this ratio is of physical significance
we may aexpect, therefore, that the jonizetion poten-
tizl of singly ionized tantalum lies between 16 and
16.5 ev, which ia sssentially the same as the inter-
po],]at.ed value given by Finkelnburg and Humbach
[12].

- During its progress the work described above has
heen aided with obsarvational material from varions
individuals, and consultations with others. As
stated previously, the late B. E. Moore, of the Uni-
varsity of Nebraska, made the first netic ob-
sgrvations that wers of significanca in yzing tha




spactra. T 1 and Ta 1. Later . R. Harrison and [ B. Zalubas has obtained and messured aseveral
W. J. Hitchcock of M.I.T. mede availeble their | spectrograms to improve the description of Ta i1 in
Zeematt observations and the results which they had e ragion 2600 to 1950 A; and Mrs. Ruth Paterson
obtained from them. At the NBS, B. E. Trees has | has made extensive caleulations and tabulationa of
made numerouws theoretical calculations to verify | the data. It is n plensure for me t0 acknowledge
and identify the levals found for the low configura- | my indebtedness to them and alzo to others who have
tiona and to prediet the probabie positions of athers; | made contributions to this work.

Tante 1. Warelengtka, ierm combinalions, end Zeeman effects of Ta 11

Wave Intensity Wave Terim

Jeigrth anr nirher enmtination Zoaman pattern
iz notes

V813 40 2 127446, 01

7T, B2 2 12624, g5

T4, 07 4 13143 78

T510. 64 2 13310. 78 | e 3P—113(1)

G736 B0 1 145549, 61
11. 75 1 145885 13 | ¢ 3IF—385{2)

4598, B 4 15150. 08 {0.00, (122, J_16) .54 A
ar. o9 B 16154. 0% | ¢ IF—3856{1)

BT 0 & 15221, 27 |
34, 22 & 1529% 82 1 4 F,—463(3)
00, 31 5 IG37R 45 | b 3G—48600

G496, 20 1 15389, 36
0, 76 3 15606, 64 | ¢ ¥F;—385(1)

G374, 8G L} 15GH2, 28 El}.'ﬂﬂ, 0.27) 1.21, 1.44
649, 04 18 156946, Gl a '3, —202(2) 0.59, 1.19} 0.00, 52, 1.10, 1.72
11. 50 i 155839, 71 b 3G —4440(4)

H286. 85 1 150¢l. 52
g0 22 4 16418 /1 e 3P —421 (2}

73 6d 1 15836 65 { ¢ lD:—480{3}
3¢ 91 1 18021. 44 | b 9D—408(4}

G187, 75 I 14156, 40
a1, 0 b 16226, 84
57, 50 & 16235 36 [ b 0—430D)

465, 24 3 16265 03 | b AG—44H3
34, 82 140 16205 89 {0.00) 1.10
22, 58 3 16328, 46 | ¢ "G—514(4)
10, 37 1 16360 0% | 53H—417(4}
7 18 3 16445 03 | b 3D—d458(2)
42 47 1 16544 %4 | BAD—471(3)
17. 71 2 16613 02 | ¢ 2F,—402(2)

5080, 34 1 166801, 70
0. 56 L] 16715 37 | B 3G,—43503)

78 6! 1 16718 &7
72. 06 1 | 16737 48 | b 1G,—42104)
63. 72 1 16763, 41 B Al—aT1(3)
5% RS 1 1679L 20 | e *P—148(4)
1% 99 1 16887, 24 | b DL—a6E(2)

HEO1C 18 1 18660 53 ¢ 1G—521(3)
TH 31 T 17000 98 | o *Fy—468(3)
62. 27 ] 17053. 51
38 98 3 17181 50 [ & T —41a(3)
33, B 1 17136 58

5748, 32 2 17241, 5%

94, 35 1 17253, 41 e 'Fr—42104)

an. 78 2 17364 U4

B6 72 1 17276. 17 | & ‘H;—-il?EE;

A2 40 1 1T287. 57 | ¢ \D—503(3

53 43 3 17376, 12 | ¢ Fe—403(1)

5178 14 17384 10 | o *Pe—202(2) (0.Y1, 1.80% . . ., G.82, 1.40, 2.34
R 10 L 17433 B4
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Tasik 1. Wavelengths, term combinafions, and Zeeman effects of Ta n—Continued

]
Wave Intensity Ware Tarm
Ienﬁth and number combination Froernan paitern
Aalr notes
5745, 53 i 17430 34 B M —4 B0 (0,00, 0397 000w, 0.46, ¢85
35, 21 2 17421 32 | d *F,—489(3)
30, 44 E 17440, 83
18 43 2 17482, 77 a W —417(5)
L6 07 3 174EY, GO o W5, —202(
4. 72 12 17524, 4E c F—411( (.00} 0,964
hiigh. a2 1 17574, D& b WG —42090%)
6, 32 1 17661, 5
A7 4 | 2 17671 08 & — 4T5{3
44, 61 | 1 17608 43
37. B2 1 17732 43
36, 13 8 17738, 81 atD—312(1)
35 95 b 17738 32
0. 19 2 17788, UG b 3G —490(5)
0d. 45 1 17B37, 98 b D —4TR{N
M. 63 15 ITBH), 1B LD —411{3)
BETH G T 17027, 06  SH p—361{4]
74, 46 15 17033, I8 ¢ Py 41503
TE 20 I 17941, 25
o4, B0 il IT{48 43 a 1P, —413{1)
62 18 4 17073 5T ¢ P—113(1
57.32 1 17HEY, 20 a Y3370
52, 64 B 18004, 4G & 3F ,—445{3)
52. 10 5 1800, 20 b AG,—d448{3)
51. 65 4 1B007, GO
h1. o7 3 1EOCE, GO
03 39 7 18158, OT B 1G,—4RR(E)
Sd04 42 7 181095 23 o VFy—43002)
o2, 2 15200 13 £ ¥P—444000
TI. 74 & 182700 65
63, 22 B 15204 14 e 1Da—513(10
Al 98 3 13336 87
41, 9 3 13370 56 B AD—4R7 (1)
30, 40 I 18370 27 o IF—4R83(2
16, 62 1 18454, 57 b AD—400(2)
¥, 67 G 184280, 28 b A3 —46E(4)
3 TE 1 183585, 04
7. 46 3 1851, 01 hdH 44043
T3 62 b 18604, 26
8973 b 18617. 73 b AG,—A54(E)
69, 19 4 | 1861264 [ B ﬁa—-iﬁg(gg
¢ tIy--4]
&7. 44 4 | 1se25. 66 |{ € *F.—-ll?gﬁ}
55, &2 K 15666, 0D b A, —46%803)
51 14 2 13632 55
44, 57 B 18704, 38
37. 24 i 18731, 07
A2, 66 1 L8747, 15 a P—421(8)
27 06 1 187¢6, 84
21. 15 7 187BT. T1
20 48 2 | 187BD. 33
18. 46 7 187946, 50
Q6. a7 ¢ 1 185838 07
01 53 2 185857, 23
01 16 S | 15858 55 | & 1Dy—421(2)
5202, 44 2 13850 62
0ng, 32 T 13807 18 6 1, —54005)
BE. 15 2 15912 140 b D —A95(3)
o6, 48 T 18082, v2 (0.0 0,93 4
o). 67 25 143, 70 b 3G4—4T1%3} gﬂ.ﬂl}ﬂ 0900
55, 47 4 19023, 48 b —406(3) 0.59 1.16
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Ware Intensity Wave Term
length aind nunber comibination Feeman patfern
Asir notes
|
E2R). G 6 ¢ 190400 14 | & TF--42| (4}
028 70 1904 91 | B IG —4+H(3) {000 ) 1.56
16 62 3 | 19047 31
46, dd 4 | 10055, 23 | o 1G,—542(4)
37, 53 125c | 10087, 66 | g D,—33702) ! (0,000 077
30 97 12 .| 1911, 60 b H,—435(3} (000 w) 094 w
2% Ot 5 10115 47 b 3G, —4T2{4) i (5 5 122 w
20, 38 4 | IDII7.39 | 52D,—40042) | {0.00, 0.36) 145
28. 06 | 4 | 1m1g 92 4 “]fjfz—g%ﬁg
" & BD,—3:
03, 70 I5c | 19211 74 { bH —aipps) | (000, 1.33) 1.58, 2.74
0. 12 19225 31 | < *D—337d (172, 1.40) 005 0,81, 1,62, 225
Bl 1 G TRZ36. 83 | A Fp—4002) (046, 0.98) 030, 0.8%, 1,39, . . .
03 A0 e | 19248 34 | 4 ¥P,—aL1{3 00 1.14W
¥, (v ] 18336 68 | & "Pa—312{1) (00 1,35
5, B8 T 193582 38 (00 1,12
41, 39 5 | 18444. 58 | ¢ $F,—430(2) | (G.00} 113
40, 06 1| 1add0, 60 | b G ,—a4R(2
39, 40 3 18452, 12 0.00) 1.44
35, 35 2 18466, 60 [0.00) 1.07
22 54 5 | 19516, 11 {0.00) 0.77
11 51 ] 19568 22 | & 30, 44300
o 36 20z | 1956649 | & *Fg—zgzgz} [0.534, 1071 W 0.000, 0.523, LOG4, 1600w
332 1 19584, 74 d P —515(2)
(. 8¢ ] 19557, B0 (00} 1.14
Ul &5 40| 19505, 26 | o3—367(3) | (0.00 W) 100w
- L e
5097. 24 20¢ | 19613.00 [ B JEED | 0.00 u) 10910
85. 35 4 1 19658 86 | & P,—4I0(3 | (0,001 L.06
84. 10 2 ) 19662 T0 | o 1P —a30i0)
1
56. 70 26 | 197022 |{ ) B G | @508 L111
44, BT -: 130 19816. 59 & 33— 280 (4) 0.000, 0339, 0751, 1.135) 0.508, U892, 1.245, 1,618, 1.958G, 2,563
34. 08 de | 10855 51 | » iP—-372(2)
249_5d 12 10576 &0 e AF 42903} (0000 40 07004
1%. A2 i | 19940 11 £ Ppr—a8101) (L0 2 1354
A005. 20 15 | 1999763 | & H,—44408) (L0} 10758
95 24 15 | 200%1. 48 | B oG —d6E(%
20, 68 IO | 20034 50 | B IP—385(1 | (.00, 0.973) 1.442 2415
64, 98 120 | 20136, 28 | & F—430(2 | (D.07) 0.96
82 34 Be | 20146, 16 | o 'De—337(1)
53, 58 16¢ | 20157. 35 (0. 183 W) 1.I8TH"
&3, 87 1 20180, 62 I'
52 94 1 Z0184. 3R
50. 77 3 | 2019323 | baL,—44608)
46. (4 2 20212 /T 1 b EG,—E14{1) (000 1,129
41, 55 12 | 2023093 | afD,- 3371 (1.232% 0.275, 1.512
a0 36 2 | 30 30 | oD, 370
34703 10c | 2261 74 n‘H.—E&IE&} [0.00W) L.19
. 94 4 | H373 61 a 10, —330(5)
0% Ve 3} 20386, 81 | a*D—36104)
48495, 40 8 | 2421 64
1. 47 1 | 20438 47 | ¢ 'D.—534(3)
oo, 27 3 20443, 05 a SP—323(3)
BE. 66 7| 20449 30 ;b EDy—51003) [0.24} 1.26
88 33 6 [ 23107 | a ';Da—SﬁIEE} (HE, 0533, 1.038) 1.460, 1,978, 2477
85. 79 7 | 2wael 8z |{ 2388 | (0.00) 047w
0. B& 6 | 20436. 5% | & aGn—-ﬁl?Eﬁ} b 0000 1170
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Tagrm 1. Wevelfengiks, lerm combinations, and Jeeman gffectz of Th n—Condinued
Wave Intenplty Ware Term
length end number aombination Feeman pattern
L Yio notes
4576, 40 2 | 20501 1% (0.00) 1.OY
73. 14 3 20514 70
G6. 75 2 | 20541 70 | ¢ F,—467(2)
64 4% BO: | 2055142 | &0,—323(3) | (O0W) 093 w
61. 03 3 | 20560 03 (0000 086
Gl 51 3 | 2058 24 1 kD, —505(1)
56 29 2 | 20573 38 BMD~511{3 ECLIII]' 112
5838 T 12057727 1 o TFr—45403 0000, O 189 0372 0.613, 0.783, (1058,
&85 Al £ | 20580 42 | JF, 52100 (O000W) 111440
43. 84 5 | 2063900 | o Fr—a42(D) (00D, 0. l'i’-i 03511 0.719, 0.906, 1.070,
38, 54 1 | 20661. 60 {0.000W) 1.225
37. 00 2 | 066820 | b *DL—510(3)
2% 95 1 | 20685 50 | 6 C;—475(2)
22 50 1 | 2068743 | o *¥—505{1) '
20, 87 10 | 2089% 56 | B iP,—360{1) | (0.000) 0.686w
24, 98 4 | 20719.7Q | & 1D—537(1)
0%, 26 6 | 20791 72| »FDy—~511{2) (682 1.045, 1367
aG. 37 3 | 20798 02 | g P—4431D)
05 87 12 | 2080200 | b AF,—302(3)
04 03 IO | 20810.03 | ¢ 3F—44(d) (0128, 0254, 0.390) 0.633, 0,819, 0.933, L.063, 1.215, 1.333
4TOR, 57 2 | 20833. T2
o4 00 15 | 20852 18 | o 'P—a43r® | (0.000) 1.302w
93. 28 3 20866, 73
89 43 4 | 20873, 47 | byH,—462¢4) | (0.00) 1.57
85, 68 4 | 20880 52 | b G,—430(5)
T8 26 2 0822 33 ¢ ¥ —440(4) (0.306t) 0.974an
65 18 4 | 20070 T
6, 71 4 | 2008177
fL. 42 T | 20008, 24 1 b FG—4TE(3) (H360, 0688, 1.036) 0438, 0,844, 1,204, 1.552, 1.013
60, 70 5 | 20098 04 (00005 1.2520
59, 31 2 | 21005 50 | e F—4dGih
52, 36 2 21036. Y& ¢ TFy—40042)
51, 96 7 | 2103803 | afD,—367(3) 0,559, 0.037) . . ., L1GD, L4358, 1.754
6. 75 35 | 2110560 | 25D, —327(1) | {0.000) 0.270
3L 27 - 21136, 05 (0. G0e} 0.7 04
28 08 5 | 2114039 | b 'P,—as5i2r | (0.000) 0.99GB
26, 84 Be | 21149 59
24 54 % | 21160 15 | b6 *P,—385{1)
17 83 8 | 21180 80 | & D394}
1. 23 Te [ 3101 T1
12 37 2 | 1214 83 | e TF;—443{3}
1L 70 1 | 2§17 42
08, G6 10 | 9138l 32 | B TH,—46604 {0u000, 0132, (.315, 0446, 0.920) 0,425, 0.588, (.744, 0,598, 1.066, 1,208
D& 07 1 il i b i1 —51 IEZJ
04, 54 3 | ;W 12| B AR 3078 0.000F) 1331w
4608, 46 3 |G| o« 3F=—*142£1} (0000, 0442 0600, 1158w
86. 79 & | 21990 60 | s F—442(2)
84,04 3 | 24343 0 , .
53,07 20 | 21347, b1 | 2501 | 0.226, 0.402) 0.864, 1040, 1.202, 1.404
75, 64 3 | 21363 30 | A:D,—513{1) | (D.057) 1017
& 03,—566(5)
78 01 10 | 21870 ¢ |f £ 55050 | 0.00w) 1478
T4 03 2 | 21384. FQ
T0. 78 2 | B1403. T2
a7, 24 4 | 214 lg: Eﬁ
L) 1 | 21424 B8
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Tapr 1.

Warelengthe, (erm combinalions, ands Zeemen effects of T o—Continued

" Wave Intensity Wave Tetrm
langth and number vombination Zeeman pattern
Aalr notes
4657 75 3 | 21463 57
. 57. 03 2 | 21466, 39
37 45 b 21567, 52 a2 H—397 (4 Eﬂ.lIIEIw]I 05414
, 20, 24 5ie | 21596.76 | b :ﬁa—ggé ?i; 0,000 10044
[ 4 F [}
&3, 67 B Z1621. 78 o VFy—d64(2) {0,000, 0123, 0252 0.7, (.513
10. 74 10 | 21682 17 | esD—381(2 | {0.511, 1.029) 0.430, 0.951, 1.471, 1.992
4501, T4 10 | 21772 16 | b *Ge—d90(4) [0-317%.9 G.472, .637) (.647, 0.819, 0.979, 1.129, 1,283, 1.454, 1.503,
. 89 32 B | 21782 61 | B 1G—4T1(3 | {0.000) 1002
b 03 10 21803 98 B AP—40301) .0, 0.212) 1. 404, 1,819
8188 10 21818 94 b H —47E(6) (0.478, 0040, 0,703, 0.981) . . ., L.08S, 1,267, 1.404, 1.570, 1.740
80 03 10 Z1827. 81 a 'P\—453(1) {03539 1191
T 4h 12 21820, 56 (0000} 1206
70, 52 o5 | 21831 18 | a *Pr—337(D)
78 91 2 | 21838 47 | ¢ '\G—560(4)
77. 52 4 | 2183079 | & SP—337(2)
74, B5 6 | 21852 52 | © 3P,—452(1) | (0.000) 1.463
62. 0% 3 215K, 31 ¢ W, =573
' 7. B 3 | 21024 02
. 51 3 21839, 03 b 'Dy—452(1) (0,044, 0353} 0.761, 1100
5O 9 2 21467, 54 b WG—533(5) (.00} 1.06
40. 93 4 | 21972 18
48 08 7 21081, 12 a 'Fa—iﬁﬁfﬂg E'l].ﬂl]i} Q. 11% 023 0.785, 0.916, 1.045
. L1 2 22040, T8 a *P—a542 URCLITRI
20, 0 12 | 22068.89 | a 'Ha—-mz(sg Eﬂ L5768, 0 580 n 'ﬂ’ﬁ] 0.616, 0,815, 1.014, 1.212, 1.398, 1.505
15 02 5 | 2212782 | o *Dh—392(3 G.000F) 1.
14 14 4 | 22146 32
13 57 10 | 29140 32 | b0G,—508(3) | (000, 0.224, 0.435, 0.640) 0.304, 0,615, 0.542, 1045
M. T4 12 | 29182 77 | b SF,—367(3) | (0.308, 0.556) 0.835, 0.997, 1,168,
). 64 10 22212, 86 b FH —400(4) {445, 0676, 0.906) (. 432 0. ﬁﬁrﬂl 0. 8:3 1093, 1.32M 1, 553 1.750
. 4463 45 2 | 22242 B0 (0.000w) 0.062w
2 B2 2 222581 4V b —490E
& 30 40 22268, U4 a "D —367 (3 (LOHY, 0300, 05685w) 0662w, 0.871w, 1,172, 1466
RS, 25 1| 22274, 13
£7. 84 1 | 22276, 20
Be, 92 1 23280, 75
B2, 00 4 | 28305 22 | e *Fa—d452(1) | (0.00, 0.80) 0.00, G.50
7. 82 5| 23306 (4
79, 18 3 | 223i9. 23
78 05 3 20324 28
7. 61 4 2232707
74 67 7 | 2234175 | b 3G, —~—BOGE) (0.000W) 1.214W
A5, 68 6 22386, BT B D —A30(Z) (00, 0211, 0.434) 0.817, 1.021, 1.25%, 1.484
63, 34 ! 22348, 46 b 'H,—468{2
i 20 & 22411. 32 ul.lFs—%?ﬂ {00040, 0215, 0428, 0852 0.883, 1.197, 1.397, 1.G12, 1.B2T
5. 15 6 | 2z410. 52 |{ 230604
e *H,—382(3 {0,000, 0205, 0,400, 0.585) 0,238, 0.407, . ..
57. 95 4 | 22426, 53 | « F;—292(2)
. 40, 71 4 | 22512 62 | osD—207(1) | (0.000W" 1.27G
an. 64 4 | 22518 {4 | ¢ Fr—454(2}
27 81 3 | 29827 22 (OO0W, 0.10%) 1684 Bt
26, 34 2 22500, TR a?Dy—4il02} [ 102
22 54 10 | 29803 05 | &3D,—372(2) | [0.000, 0.3224) 0.44Fw, 0,632
o2 40 3 | 22605, 35 | & 3Ds—530(%
2]. 28 1| 22611, 14
20, 24 3 22616 B8 | a D:—301{2 (0,168, 0.3200 0.777, 0942, 1.115, 1,272
18 0% 4 | 22628 01 | b We—32uE
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TabLE 1. Wavelenjths, term combinations, end Zeeman effects of Ta n—Continued

&

Whave Infensity Wave Term
langth and numb-er combination Zremun pattern
AT notes
!
4413, 80 § | 22649, 30 { g?g::gggg
08 92 3 | 22674 90 | d F 54204} | 0.0 1164010
05 73 25 | 22700, 66 | o SD,—361(2) (0.0, 0.562) 0.59%, 0.950, 1,509
oL 13 4 | 2271506
. 32 § | 2271024 | B ¥D;—BERAY (0.000, 0.148, (310, 0.460) k644, 0.704
430K, 85 3 .: 22796, 54 .
2 8Dy 7
%7. 06 g | 22736.00 [ 235 RN | 0000, 0,113, 0.240, . . ) 0.842w A
al. % 2 22763 37 b 35 —405{2)
a0, 34 12 Z2TER 28 | g 1P—46141) (0.000he) 0852w
88 77 4 2788, 42 o P00 —385{2) {0000, {459} 1.455, 1.374, 2,309
1. 39 # 22RI7. 4D b 3G, —4AT03) (0,188, 0,379, 06600 0478, 0.605, 0.849, 1.034, 1.222, 1.300
6. 75 5 | 22841 60 | &*Dy—534(3) | (0.069) 1.208
T4 47 20 | 22853 50 | o« 'H,—408{6) | (0.434) 1,120
74. 21 50 | 22E54.B3 | L TP—413{1) | (0000, 0.433% 1007, 1.328
73, 08 3 | 29R60. R4 [ b D,—528(1)
71, 48 1 | 22349, 10
7111 | SERATL 08 | ¢ F—164(3)
63, % 8 | SENS 51 [ b MG,—5IHE | (0000, 0.101, 0.206, 0.714) 0.781, 0,548, 0.0560
62, 51 2| 2204 13
60, 02 4 Dagan, 24 b P —403(1 (0.000ke) 1 282N
pe 14 440 22630, 13 b 30 —5d3(4) (00007 1.126
50, 42 2 | ZTHE 16
54 27 3 | 22959, 50 -
50,21 5 | az0s0 04 |{ 23502800 | OO} a8
47. 88 15 | 22993, 24 | o *P,—33701)
46, 53 10 | 23000.39 | «°Dy—415(31 | (0.138, 0.285, R466) 0.944, 1.085, 1.214, 1.365, 1.495, . . .
41. 85 2 | 2302617 | © Fr-488i4} | (000 LT8R
41. 0t g | 232020.68 | ¢ 'Py—51003F | (0,000, 0.211) 0764, 1.005, 1.203, 1.357, . . .
38, 24 12 | 23044 36 | 5y —3490(3} | (0,000, 0.086, (198, £.290) 0.657, (. 747, 0,835, 1.032, 1105, . . .
a7. 61 4 | 2304769 | B ID,—530(2)
35 21 2 | 23060 44 | b SF—115(3)
21. 15 G 23082 OF
28. 79 T 230494 67
37 58 5 [ 23101 13
a6 21 3 | 2308 42 | & MG,—490(d)
a4 G5 5 | 28116 77 | o 'F,—546(3)
21. 05 4 | 2313604 | e®D,—403(i} [ {0.000) 1.228w
20, 38 2 | 23139 62
17. BB 2 | 2315300 | o "P—-E11{2} | (Q.0HN) 1.319
11,12 2 | 23180 33
on 77 1 23186, 58 b 1D, —484(2)
07. 11 4 | S32T0 8% | e FF—4880
(6. 533 15 23212 43 ¢ F,—482{5 (MY, 0,178, 0334, 0.515) 0.842, 1.018, 1,194, 1,306, 1.548, 1.722, 1.913
Q5 258 3 23230 ¥7
{03. A2 15 - <3230 25 ¢ '‘Fr—a68{2) {0.000) 1.054
4204102 12 | 23231 5 | b AR, —417(4) | (0.000) L250
22 01 2 | 23346. 06 f0.000) 0.906
20, 85 3 23255, 28 |« 'Fy—4BI2) (ELO00) O.59
70, 96 2| 23358, 13 | ¢ P, —405(2
75 GY b $3351. 45
3. 68 3 83392 48 f 3FT ,—-4TR{3) ({0,000} 0,344
71. 09 T 23406, a2
67, 30 30 23487, 45 a —36041) {0, 03050 0063, 118, 1.5%
5. 04 2 23434, B
4. 43 1 | 23443 1%
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TabLe 1.

Warelengthe, derm combinaltions, and Feeman effecta of Ta i—Continued

-

Wave Intensity | Wave Term
length and number corinbingtion Zpataah pattern
BT notes J
4263, 30 3 23448 32
G2, 95 4 | 2345), 32 (0.00) 1.26
61. 63 4 | 23488 59 | e IF—463(2)
55 02 2 | 23490. 04 | e 3%—515{2) {0.00) 1.41
e "Fa—464(2)
42 74 2| 23563, 02 {c si—asstey | (0-257, 0.548, 0.721) 0.667, 0.574, 1032, 1214, 1385, 1.563, 1.745
41. 59 § | 23669 15 | o cDy—42204) (0.000} 1.132
35 03 15 | 23600, 91 | o 'Fy—48404) (0000, 0285, 0.572, 0.85%) 0.0946, 1.272, 1.554, 1.820, 2.115
. d *Pr— 55502
15, BL 7 | 22603 26 {a,H;:*.,am} (0.00) 1.42
30, &Y 40 23628. 18 b S, 42104 (0000 W) 1.2428
23. 49 i 23670, 44 & D—3TE0E (0.45, 058 071, 63, 116, 1.85
20. 09 3 23689, 53 b IF—382¢H
16, 70 1| 23491, 71 0.000 108
18 44 12 | 23608 79 G.102) 1,196
13. 43 4 | 28726, 93 | atHAIT(H 000/ 92
1302 2 | 23720, 27 0,156} OLBS
9. 57 6 | 2374871 | & *F—468(3) (000, 0.16, 0,36, 0.53) 0.50, .59, . . .
08 42 12 | 23755.20 | & SD—372H® (0040, 0.892) — 0. 267w, +0.611, 1,493
a1, o2 16z | 237706 | o 'Fy—486{2) (0.00w) 081w
). 30 2 2350110 d Fe—53G (2} | (0.00) 119
4190, 51 10 | 23356 70 {0000 1.244, 1.735
BT, 43 10 23874, 2V b 1Dy —47143) DO 1076
85 06 T | 83827 Bl | 5D,—385(2) 1000, 0.169) 1,080, 1.234
&3 % T 23894, 22 ¢ 475N 0y, 0320, 0.428) 0,636, 0,815
22, 43 23 23902, B0 ¢ YF—468{3) 000, 0.50, 1,03} 1.13, 1.65, 2.1%
81,64 Be | 23007 33 | & D,—385(1) KN 1.20
0. 08 15¢ | 23922 07 | ¢ Fr—468( (0.592, 0.792w} 1098, 1407w
6, 93 @5¢ | 23034, 30 | & fF—385¢ (0.000) 0,983
75, 62 1 | 23036 090 | atH—421(4) (000} 09858
a4, 113 15¢ | 23979 62 | & *P—413(1}
#2067 G0z | 24018. 28 | B F—33T(1)
62, 453 8s | 24017 B4 :;Eg—gg;ﬁ;
1. 20 12¢ | 24024, 77 5 ‘F:—_haa'?('ﬂ} {0,282, 0.532) . . . T, 0.538, 0.B0T, 1.061
B, 02 3 24037, 34 & AT —384(4)
53 E1 3 | 2440, 21 u’D:—E»SﬁEl}
55 40 Te | 24058 29 | a WG—367(3 (.162W) 07547
52 19 5 | 24076, 89 | ¢ 3P—521(3)
30 52 7 24150, 58 B 1 —A05(3) 0,000, 0.220, 0,433, 0.662) 438, 0667, (LB6E, 1.090, 1.310
33 38 5 | 24188 65 | a3De—413(1} 0.00, 0.71} L5G, 1.15
a0, 32 4 | 24204, 95 | ¢ *Fr—4T3(3) 0.261, 0.382) 1,18
24. 65 8 | 24237 87 | b G—B55(5} 0.0 4.87LA
20, 67 8 | 24%61. 03 | b "G —406(3) 0.000) 1.196w
10. 10 8 | 84323 4 E:E’_ﬁéiﬁ% [0.000} 1.13%H
00 40 4 | 24327 57 { = hp;:iﬂ?(g} 01210 1.062
4094, 42 8o 1 24334, 81 a 'O~ 389(1) {00000 0GR 2w
5. 53 Be | 24400, 67 a WF—381(2) (0.0HWY) 0 B135
T4 60 2 | 24415 52 000, 0.36, .75, 113 ®73, 1,10, . . .
A4 17 2c | 24465 2B b P —429(3) (0L.0HN 0. 7870
85 07 i 24473 4R b ‘*’1{5—498%5} 030, k52 0.27
B4, 13 2 [ 2447812 | a lHD.—-mI:a; (0.000) 12914
L 48003
75. 50 10 | 24520, 94 { b De_a7srs | (%06 0.30, 0.60, 0.51) 0.08, 0.35, 0.65, 1.00
74 43 1 | 24536. 38 | ¢ "P»—525(3) (LN 1,454
73. 13 e | 24544 20 | etD 4174} | (OOHD LISV
66, 22 4 | 24585 95 | £ F—4T5(2) {058, 1.19} .00w, 0.71, 1.50, 1.88
60 21 4 24622, 33 I B *TT,—4B04(5) (L0, 0237, (1488, 0.730, 0.801) . . ., L.70Z, 1940, Z.196
B 15 2 24654, 14
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Tasre 1. Waovelengihe, term combinations, and Zeeman effecte of T nm—Continued
Wave Intensity Wave Term
length and number combination Zeeman pattern
ARIT notes
4050, 40 3 | 24084 4l {0.073) 1.062
49, {9 i 24680, 41 & iF—545(2)
48 31 2 | 24604 TO [0.000, 0.261, 0.550) 1.149, 1.426, 1.712
46, (12 de | 2471470 | B F—302(3)
4. 47 4g | 24742 €1 | ¢ *FI'—ATH() .00, 0163, 0344, 0.52% 0,497, 0671, 0846, 1,020, . . .
24 RE 2o | RB4TTR BG | b P ,—42100) ) 1.23
20. 55 10s | 24801 (0 | o 'Dy—30205) .00, 0238, 0605 0,476, 0804, 1. 13'? I. 4?1]
20 08 2 | 24812 58 (000, 0427, 0.845) 0.077, 0. 448, 0.96
6. &8k 5 | 24885 37 | o YPr—267(3) (0,000, O, 252 0.50% 0666, 0.014, 1. 162
16, 28 T | 24801. 64 | @D, —421(4) {0.16314) 1234 W
b AD,—555(2)
1. 4% 3| 24B27. 55 |1 3 ’D;:JISE(E}
10, 24 5 | 24920 08 | A 1G,—503(3 | (0.000, 0.224, 0.451, 0.663) 0.640, 0.8, 1052
05, 97 5 | 24855 6% {0,000, (.26%, 0.518) 0696, 0.950, 1.212, . . , . ..
o4, B3 3 | 24062 7T | e 'P—EI1{®) | (00004 1347w
ag9ag, 39 3¢ | 24998 T4 | o Hi—367(3) (338, 0.8501 0.811, 1.314, 1,815, 2,332
92 44 1 | 260400 2¢ | ¢ D,—385{2) (0. 0MHD, 'EI 4293 0513, 1.007, 1.447
92 16 1 25042 05 | ¢ 1D:—580(1) L0008 .85
0. 78 0 | 25050 83 | b F.—435(8) {0,000, 0. 15%, 0,320, 0.484) 0.952, 1.083, 1.220, 1.370, 1.504
88, 32 2 | 25058 85I | & 'D—3851) (1.04) 4.50, 1.39
37 9% 3 | 2506% 41 | & 'Fy—400(4) | (0.000, 0.260, 0.505) 1.073, 1.356, 1.578, 1.830
BY. 82 2 | 25060, 20 | b AGL,—532(5
BG, 21 3 25079, 37 b M —495¢E) (0.000} 1023
84, 58 2 | 25089.88 |4 'G'_EIJE(E} ({0000 D) 0804
84 26 12 | 25091, 68 | e *P—515(1) | [0.623) 1.046, 1.336
£0. 99 Qe | 25112 28 | & "Py—360(1) {0.4M0, [ S6H) (.GB0, 1.418, 2,151
Th G4 8 | 25146. 06 | & 2D—5645(2) {000 1.0:49
74 19 i { 25156 2% {0.406) 1.325W
L 18z | 25162 84 | b IF—30V{4} {&_ﬂﬁ,ﬁg 217, 0442w 0.7B1w) 0.768, 0.996, 1213, 1.209, 1.637w,
Tl 57 100 ;25173 16 | @ *G;—S‘E»SF!} {0.148) 1.00OTW
&g T 2 | 25183 Y2 | B MG—DO4(5}
G4, 06 4 | 25213, 80 | b H,—496(3) {0000 0850
1. 60 20 | 25235 18 | B iD,—556{7)
55 55 3 | 25254 63 | b *Gy—566(5) | (0.00W)} 0.58
57. 62 4 | 25260. 58 | « 'P;—486{2} | {00000 1130
56. 35 2 25268, 66
6d. 6% b | 25279, 87 | b M, —S06(0
62.70 7 | 2529204 | b MG—H21(3 (478, 0.738) 0.368, 0563, .341, 1094, 1.320
1. 50 MW | 2529987 | ¢ Ppy—alsid o000, 0113} 1. 19& 1.310
44, BG T | B5342 3] | ¢ FWr—4803) (0185, (I 3‘9-4 mmz) 0.673, 874, L.OTI, 1.271, 1,462, 1.874
43. 78 10 | 25348 23 (i Dﬂ{]}
42, 84 5 | 26355 26 | a "Pr—3T2(2) (054, 1.58) 0.16, 064, . . .
41 B 3 | 25361 52 {0.00, 0.22, 0.42) (.894
41, G5 3 25362, 91
40, 52 4 | 25370.20 | @ P—487{1) | {0.44) 0.T5, L37
0. 26 6 | 25371 BG | b1D,—436i2) | (0.069) 1133
A6 68 10 263594 ) ¢ "By—487(1) (Q.000) 1,818
25 I 3 | 2539% 03 ’
15 67 12 | 25402 11 [ o« 1Dp—380(3 (0 MM, 0122, 022300 0.763, 0.874, 1007, 1.142
3% 85 1 | 25415 64
27 92 5 | 2545156 | o tDy—4d0{d (0000, 0.843) 1,600
26. 48 7 | 2b46 16,372
@
26. 02 12¢ | 2546288 |{ 25 HHA | 0.00) 0.860
24 56 Ge | 25473. 38 | bID;—558(1) (0.000) 1.066
24 15 2 25478, 00
22 44 60c | 2548709 | a 3F;—323(3)

{0.226, 0.359) 0.817, 0.940, 1.074, 1.214

120



Tapie 1. Weavelengihs, term combinations, and Zeeman effecty of Ta o—Contineed
Ware Infensity Wave Term
length and number eombloation Zeeman pattern
b hair noies
JuLT. 62 B 2R515. 43 b aD—561(4) 0.0 1.316
1a. 87 2 1 25520 3D | o SF-DTO(E) (0.000, 0.284, 0.557, [,546) 0,835, 0.590, 0.853, 1.142, 1,420, _ .
14. (5 7 | 25b41. 78
12, 14 1 25554, 232 3:52—31551;
—a9a(l
100 45 5 | 2556603 | o 36— 388(3) {0.00) 1.24
06, 01 2 25504, 32
03 13 1 | 26613.07 | & D—560(2) (0.000) 1.066
02 10 F1 BhG19. 97 {0.000Re) 0.00H0w
3300. w1, 2 | 25634 33 (00 000
08, 43 1 25643 73
L | e | 25656, 04
05 47 2 | 25640, 20 | & iH,~—498(5)
5 50 2 | 25663, 30 | b AG,—5M{D (0 AHHE, 0.247) 1502
03, 31 8 25677, B2 (0003 .08
92, 10 F 25685, TT
o, %o 2 | 25487 OB
91. bb 1% | 25689.43 | b *Pr—430(2) (0000, 0.157) 0.544, 1.061
#1468 1 | 25445 59
g9, #2 20e | 25703 b2 «IH —415{3) (G000 1.0VIwd
g5 03 2r | 2570839 | 4 'Fr—aRI) (304W: LOGOW D
B8, 20 4 | 25711 56 | @ iHe—498(4)
B3, 32 8 25730, 93
B4, 56 k) 25735 62 Gi!%‘rjgg 2% (0000} 11724
£
8418 I | 25738.19 ({ . FD:—4[}2 2)
T2 4 | 257B5. 03 | & 1—48002) {0204, &dil) 0,002, L1141, 1.315, 1.518
T3 33 I | 2520292 | « 'Dr—-‘iﬂafl} (0000, 0. 2420 1233, 1.466, 1.700
T3 m 2 25819, 07 a3l —440{4 {000} 1.04
70, G4 35 | 25328 20 | aSDy—415{3) (0.254, 504, 0.778) 0.687, 0.948, 1.202, 1.454, 1.¥11, 1.639
67, 74 0 25347 5l ¢ IF—48V{1} {0.000) 0671
66, 24 Sl | 35857, BT | otH, 417(5
52. B9 2c | 25330.03 ¢ F—483) (0.000, 0.250, 0.523, 0.800, . . .) 0.538, 0.780, 1.006, 1.238
42. 62 2 | 25851 32
61 06 Z | 25836. 30 b 4Dy 558(2)
60. 50 7| 25896.07 ¢ o 'D;—-i30{2]
59, 38 ¢ | 25003. 60
57.56 15 | 25015 79 g’,%;:igg% {0.243, 0.475, 0.716) 0.589, 0836, 1072, 1.308, 1.544, 1.771
56. B3 3 | 25020. 03
56. 33 10: | 25924 OO e *H,—417{4}
54 83 2o | 25034 11 | e SDg—385(1) (0.000) 0,127, 0.476
a4 15 1 25938, TL
a2, 6L 1 25040 (8
51 84 4 | 25954 24| & 1;%4.—-2‘55%{ (0137w} 1.04%9
g 3
44 15 4 25472 42 ¢ IFy—406(2)
45 63 3 | 250046, 24 (0.0 W) 106T A
43 02 2 [ 26013 20
42 70 2 | 26015 99 | 4 IF—553(%
37. 48 1 26051, 37
35 36 12 | 26066. 75 | b 3H—o14(d) {0.000W ) 0,791 A
3413 2 28074 11 & 3 —505(5)
33T 100z | 28076, 50 | o *Fr—202(2) {0,220, b.460) 0.273, 0.517, 0.743, 0,977
R 17 15 20064, 28 B 3G —bi4(4) {0.1021) 1.11310
30, 00 20 | 26102 28 {0.000H" 1.531 A
av 2 [ 26115, 40
%5 68 Ge | 26132 40 | b F 4404} ()M 1,288
%3 52 B 26144, 43 (0L000} 1135
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Tarre 1. Wavelengihs, term combinafions, and Zeemon efeds of Ta n—Continued
Wave Intens[ty Wave Term
length and numbsay combination Zegman pattern
Aair notes
2= ¥R 6 | 2815197 | ¢ Fo— 40002 (0603, 1.223) 0.021, 0.698, 1.204, 1.M17
21. 96 1 | 24157. 14 *
2176 1 26158, 54 -
19. 50 2 2617193 ¢
14 07 i) 26211, 30 (0.0} G068 A
0% 39 2 26243, 50 (00 1.00
{8 a9 7 26252, 40
7. 79 k) 265254, 51
7. 48 i 25256, Hd a M3, —38003) [0.000) 1.013 A
4. 92 Be | 6274 20 | & P —369(1)
04, 06 2| de2ED. 23
03 11 4 | 2286 30 0] 0A%
02 10 1 | 22u3 78
0l 78 4 26296, 20
3708, T1 12 | 26317, 28 | ¢ SF;—49004) (0000, 0,137, 0.281, 0,433 1.210, 1.348, 1.400, 1.631
a7, 62 4 26324, T ¢ 503 (2} {0.18) 1.16
08. 21 150 | 26334, 60 | b P;—448(3 | {0.000, D.194, [,442) 0.823, 1.058, 1.258, 1,430 :
05 20 D0e | 26341, 62 | b F,—448(3) | (0.000w) 1228 B -
01 60 15c | 26366 59 | & *F,—361(4} | {0.220u} 1.225w
88 0a 2 | 26384 21 | e2D—435(1) {0.000) 05925
A8 44 1 26388, 57 {000 1.52 B e
7. 26 2h5c | 26304 83 | osD—d4%i{H) (0.000, 0,197, 0,412, 06507 0381, 0.743, 1.003, 1.266, 1.456, 1.855
B6. G4 2 26399, 07 e T ,-—445(5)
Bh 54 3 26406, 69
B5 36 4 26410, 03 '
5% a5 2 26422, 46 .
52 91 50 | 26427.20 | ¢D—42142) | (0000, 0.24%, 0.500} 1.003, 1.212, 1.453, 1.703, 1055 -
82 14 1 265432 22 e 015(6) .
ol L.
g1 5é 2 | 26436.73 || § ,]E‘;:Emm .28 1.36
¢ 1B —A485(5)
&1, OB 3| 2643996 |4 ’H;-ﬂﬁ{é} (0000, 0.178, 0.364, 0.534, 0.993) 0,159, 0,339, 0.503, 0600, §.534, 0.840
i 14 20 26453 6d e F —40500 D000, 0.252, (L4371, (1L852) 0.179, 0.459, 0.744, 1.020, 1.308, 1.596
Th 24 B | 26048077 | a \P—408/1) {0.816w) 1.253, 1.900
T4 41 15e | 26436 48 | b Fr—361(% {0107, 0.216) 0.837, 0,96d, 1,067, 1. 187
73, 98 2 | 20424 Y0 | & 3Pr—545é2}
TL17 5 26504, 42 & *F,—5%0(4)
70, 45 3 26514, 33 b :33—533?}
ail—41102)
70, 03 Te | 20817 43 |1 4 op_z7gig) | (0000, 0.60%) 0.510, 1124
68, 0B ] 26524, 86
63 T 20 | 26526, 7D | o *P,—389(3)
6. 43 10 | 26542 80 | ¢ "G,—616(3) (0.000, ©.152, 0.305, 0.450) 0,921, 1.082, 1.823, 1.391, 1.538
65 67 12 | 26543 13 g:]r:}:-t‘imgg}? (000 1.504
! 11
63, 44 Gz | 26563. 89 || © ST — 408 (3) (0004, 0170, 0,377 0,593, 0.802, 0903, 1.159 .
B 4% 2 | 24582 30 | B D031
87 Y0 5 | 26604 48 ;‘ :?—5&%})
y—0
AT, 20 10¢ | 26607.35 |\ 3F;—49543) {000, 0.58, 1.16) 0.74, 1.38, 1.94, 2,47
a6, BE 20 26610, 28 a F—Aa1464) Eﬂ.mﬂ, 0,130, 0,283, 0.432) 0983, 1.114, 1,255, 1397, 1.645
56. 27 ac | 26614, 57 | o "Fy—202(2) 0.00, 0.75) 0.2%
53. 52 o 26635 51
52. 70 i) 26630, ) & "Pr—385{2) Eﬂ.4ﬁ3, 0824} 0.602, 1.002, 1404, . ..
52. 53 5 | 2664113 | b *H,—351043) 0.00H" 0.67
nl. 34 f 20649, 41
B80. 51 T | 26655 44 | BADy-—5TO(D)
49, B2 10c | 26650, 66 | o *Pa—385(1)
49, 13 & | 24665, 35 {005 0580
42, 02 18c | 26673 14 | e 'D—202(2) (0000 1,100 A
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Tapre 1. Wardengiha, term combingiions, and Teemun efeciy of Ta 11—Contlneed
| i
Wave | Intenaity Wawve Terin
length and numnbwr eombination Zeeman pattern
ARIT f notes
il
3746, 00 | 2 | 2688758
45, 07 3 | 26884 18 | o F—503(3) | (0196, 0.414, 0,613 .. . ?
4% 80 ? 1 | 26703, 27
40 55 4 | 26726, 47
37. 30 15c | 26748 22 | 2iG,—385(2 | (0.000W) 0.798w '
b 33— 580 (1)
33. U5 4 | 26773 68 { D _ai04 | (0-20%) 1165w
33 41 2 | 26777. 57 (0.000, 0,194, 0. 38.3 0.560, 0.750) 0.602, 0.845, 1033, 1.219, 1.404,
1.58K, 1.738, .
[ a BPy—302(3)
21, 44 25¢ | 26860, 10 { 2 a0 | (0000, 0.203, 0.54?} 0,917, 1.160, 1.463, 1.768, 1.076
18. 60 12 | 26884, 18 { 3p a8 | (0000, 0.300, 0.581) 0.047, 0.420, 0.863, 1.176, 1.895, 1.457, L651
17. 49 4 | 2089224 | o "F—3305)
07. 52 & | 26964, 56 | ¢ !G.—ﬂzlsﬁ (0.084) 1.058wl
00, 26 200 | 27017, 31 | @ F—367030 | Q.000W} 1324w
36%0. 08 8 1 27019, 46 | & 'De—503¢3) | (0.00) 1.6
4. 20 7 | 2704710 | 5H,—514{3) | {(0.124, 0.265, 0.411, 0.560} . . ., 0,999, 1141, 1.265, 1.406, 1.535
06 26 25¢ = 27053, 87 | o '(—522(5
94, 50 27059, 53 { g‘,‘ﬁ’:‘;ﬂzg% (0,000, 0.266, 0.531) 0.673, 0.941, 1.201, 1.460, 1.710
I f
02 82 12:: | 2707332 | & *F: 367(3) | (0.000, 0.115, 0.236) 1174, 1286, 1404
B1. 85 25 © 2TO7R 44 | AA;—S4(4) | (0.000) 0.9G0w
91, 13 4 ] 27084 23 | ¢ IP,—551(3) | (0.26} 1.13
90, 77 10 2708692 | a Fr—389(3) | (0,000, 0.420, 0.540) 0.155, 0554, 1.013
90, 23 L | 27080.87 | 23D —442(2 | (0.00) 1.325
| 705, 52
89. G0 B | 27045, 5
80, 25 5 | 27088 04 0.00, 0.500 , . . , 1.41, 1,74
88 25 2 | 27105 11
a2 22 12 | 27140.82 | ¢ 3P,—505(1) | (0.000) 1.358
70 83 3 | 2718747 | eoy—577c20 | (0000, 0.202, 0.436) . . ., 1.484, 1,666
76, 0B 10¢ | 27145, 05 { i,'.%;;‘ EESE% [0.220W} 0.1
75 98 8 | 2720690 | 59G, -553(4) | (0.109) LO2Sw
73 07 4 | 272742 | d IFe—B70(3}
70. 96 5 | 27233 07 | bID,—5T1(1)
69, 84 2 | o7aa1 42 (0.000 0.90
67. 08 10 | 27260 89 | 23D—444(3)
62 34 50 | 27297 19 | & 3F;—360(1 | (0000, 0.377} 0.303, 0.657, L.O55, 1.424
5O, 18 6 | 27320.72 | b3M,—517(5) | (0.00W) 1528
58 40 2 | 27326. 56
56. §4 5 ! 27330.72 | 3G, —535(5 .000, 0,450} 1.11
j G s | (0.000, 0,450 1.119
56 51 10 | 27340 71
54. 51 50 ] 2TE53. 41 E.;g. --443% (0.000W) 1.440W
5L 54 7 | 27377 &7 { 63{}:_5—5455(3}
49, 32 Fo © 27304. 58 | e *D,—a48(4) | (0.145, 0.522) 1.201w
48, 15 4 f 27303 13 | d IP—503(D | [0.00) 120
45. 88 10 2?4% 31| a *Pa—292(3 Eg.%,“%ilﬂ-};]sa].ﬁn, 0.366, 1,140
45, 44° 20 | 27423 09 ) k:
44 31 25 | 2743220 | b :’Hn—-'iﬂSEﬁ:' {0.000, 0,098, 0.206, 0.309, [.418, 0.517) 1.303, 1.464, 1.585, 1678
4147 36 | 27453. 060 | ¢ *Fy—51003 | (0.2608) 1106w
44 79 3 | 27458 71 Eﬂ'mm 1.24%0
2749 Te | 27482, 11 0.000w) 0,786
24 34 2 | 27307. 46 | ¢ *P-—555(2)
31. 93 o5 | 27325.72 | eiD—421(2) | (0.000, 0.369) 0.838, 1. 21}? 1.573
3L 71 20 | 2752741 | aULI;—5i7(5) | (D.335, 0.473, 0.593} . . . 0.988, 1.102, 1.201
31 48 10 | 2752014 | 3G, —302(3} | (0517, 6,762) 0.687, 0.914, 1.139, 1.380
30. 01 15 | 27540, 25 I b OF,—272(2) | (0,435 0,867 0.185, 0.613, 1050, 1.462
28, 68 50c | 27550. 31 1T (0.407H) 0.782, 1.5831F
26. 10 5 | 2756995 | 01G,—417(4
24 17 ) 25 | 27A84 64 |« ‘D;—-IIIEE} {0,101 8) 1128w
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Tanrs 1. Worelengths, term eombinafions, and Zeemon gffenis of Ta m—Sontinied
Wave Intansity Wava Term
length and number combination fesman pattern
hair notes
J622 37 1 | 27508 35
21. 62 g | 27604 04 | 2"D,—44%(3) | (0.000w) 1.00LA
149 96 4 A7G16. 76 (000 0.6724
1%. 08 B | 27623 4T | o \Fy—h24(4} (0. 0HM, 0.113, 0230, 0.340% 1.217, 1.3%8, 1.430
14. 51 15 | 27658 40 | ¢ fDp—421{2} (0.265, 0.50% 0050, 1.212, 1.467, 1.710
13, 41 30 | 27666. 83 | & 'Dy—442(3) (00000 1.305w
13 05 T | 27660 56 ) g ¥D,—41108) {0,000, 0.345) 0,811, 1.156, 1.513
60 40 [ 27488, 35| b H,—521(3) (0,000, (1112, 0.232, 0.343) 1.632, 0.756, 0,843, 080, 1.077
. 23 4 | 2Vd81 20
08. 95 G0 | 27093, 33 | afH,—435(3) (0.000w) 1210w
08, 56 10 | 27702.96 | «tDy—403(1) | 0,000} 1.253
2500, 20 £ | 2777604 {00000 0708w
90, 80 7 | 27778, 08 | L D—51008) | {0000 1.234 ¥
05, 79 20: | 27802, 35 « "P,—a85(2) (0000, 1 356 WLY 0.250WD, LOOG, 2.355
o4, 13 4 | 2781519 | ¢ "Pp—558(3) (0.0 1.30
a3, 73 10 | 27218 31 | g SD—435(3) (0.378, &T81} 0.328, 0.715, 1087, 1.461, 1.337, 2.5305
03 53 8 | I7SIN. A7 | b RG 54603 {0.273) 0,936
03, 14 T | 27322 00
02, 44 5| 27825 20 | LD AT EG.GQS} 1.143
a1 61 & 27834 T3 ¢ FP—a58(1) 0.000w) 1.315w
W) 5O A | 27B43.34 | ¢ ;E:—GDQEE} (0n144) 1072w
a *H —437(5)
820, T4 G | 2784922 |1 4 [%‘_532(5} (0.000} 1.3588
b fP—452(1)
88 42 7| 27360, 48 |4 O ‘F;—El-!(-'-l} (0000w 1.2448
B7. 14 3 | 27860, 41 | b DB
85, 83 Be | 27870, 60 a'D—413(1) ({L.387) 1.491
& 5,—323 (35 . .
B2 84 4| 27002, 72 } ﬁ 1‘3;__51%{2% (0.0, 0,263, 0.730, 1.083) . . ., L.704, 2018
—H2 1
B0, 30 i0 27018, 03 & G —12114) (0.000; 0257, 1.7I7
79 42 200 | 2782043 | b FH 533 4; 0000 ) 18854
Tr. 42 a 27Te45 10 ¢ iP—5613(1 0.0007 1.048
7h T8 20 | 279567, 43 | b M3 5334 0000 1,080
Th 42 123¢ | 27074 39 | @ 3G, —397(H (0000, 0.308, 0.610w, 0.024+) 0.000, . . ., 0.508, 0.912, 1.212, 1.500,
1.53%w, Z.118w,
71 52 25 | 27901.29 | & FF,—510(%) | (0.000, 0.085, (266, 0.393) 0.628, 0.765, 0.898, 1.033, 1.168
7L 15 20 27994, 21 o 1 D—415(2) (0,000, (.10, 0.191) 1.4008
60, 52 10 | 22004 64 | & °C—d408(E)
66, 84 10 22028, 02
G, 37 f 28031, 74 B 1De=-5153(10 (L0} 114
B3, 57 250 2RO37. 98 b I —bh40LE 0000 W) 07334
64 22 40e | 28048 G2 | o P 237(1) (0.0, 10300 1,324, 2418w
63, 12 3 | 28067 3L | o P—33T(D
62 08 10 | 28086 50 | ail»—a152(1) (000, 0.245) 0954, 1.204, 1.463
61 27 16c { 28071 88 | b P—454(2) {00000 1,161
Gl 87 20c | 2075 04
G 20 ¥ ) 2ROBD. 36 | B 1{];—53453} E{I.WI], 0.127, 0.258, 0.393) 0,749
53.73 456 | 28001 80 |  a3D—466{4) 0.000, 0.14%, 0.326, 0.503) 0.709, 0.896, 1.040, 1.215, 1.358
56,04 3 | 28106. 05 | &3D,—B680(1) | (0.137) 1.00B, 1160
54, T4 3 | 23128 18 | & \P—BRi15(2) (RO 1.408
53 16 4 | 25135, 93
52 83 3 28138, 53
32, 4% 7 28141, 52 g IF=530{8 (00, 0.47) .83, 1.10
51. 98 12 | 28145 26 | ¢ $-—-5I0(3) (0,000, 0.451, 0.209) 1.600, 2.053
5112 ffle | 28152 10 | b ¥F—4660% (OG0T 1,210
B0, %1 a0e | 28163. T4 | aiH—44044 Eﬂ.mm 1441
bl 016 8 | 2R84, 66 | d FF—59B(5 0.150, 0.302, 0.449) . . .7
42 22 75 | 2pelk 23 0.000; 1.129
4], 88 J0 | 2R22E 52 | & fF—202(2 0.489, 0.971) 0.000, 0.513, 1.002, 1 487
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TaBtE 1, Waelengihz, term combinelions, cnd Zeeman effects of Ta r—Continood

Wave Intensity Wave Term
length and number eotobination Fecman pattern
ARIE notes
3839, 20 7 28246, BS
37,98 2 28254, 65
16 96 3 | 23264 80 ), 032, 0.ER) 0.7, 1.14, 1.48, 1,81
36 71 % | 28268.81 | & ’Hr524E4} 0000 0734
35 40 35 | 2827720 | &I 468 [0.216W) LB00, 0.028, 1.071, 1.198, 1381, . ..
34, 36 3 | 28285 57| B i%;—&ﬁ-i(ﬁ} 0.4087 0.734
c —adh (2}
32 66 e | 283D, 15 { b ’Gl HIES] (0L MY, 0,297 0717, 1.000
31. 80 4¢ | 25306, 6 & 3F —508(5)
31. 13 10z | 28811, 47 | & 2D,—FE2(2}
30. 30 1 | 2531847
0. 0% 1 | 28320 27
23 74 45c | 28330, 65 b FP—488(3) (0.0, 0.236, 0.430) 0.7, 1,215, 1.484, . . .
o8 27 4 | 28334 3% | e IG,—034(4 (0.000} 1.212
2084 20c | 2R340 03 4 b TPr—408(2 {0.3448, 0654, 0.8H)) §.750, 1.085, 1435, 1,733, 1.955
25, 5% 13 | 2B35G6. 50 | b ¥G,—565(5 (0000 0281 4
25 07 b 28360 11
2472 2 28362, 95
24. 55 & 28354, 3i
22. 16 Qe | 283TH 47 a P,—337(1) (1.264) Q.267, 1.547
22 64 3 | 28370. 66
22 18 T | 28333. ba
2204 6 | 28384 40 | o P33T (0000 0,920
21, 47 B 28389, 13 {0000 530G
19, 27 10 | 28408, 87 | ¢ ¥P—564(3) (A, 0178, 0.356) O.B40, 1.015, 1,197
17, &2 2 | 28418 53
17. {1 10 | 28425 10 | b 3G—596{5) E{I.Wi], 0.150, 0,311, 0.477) 1.28%, 1,440, 1.5%6
15. U4 3 | 28441 04 asg.—mu{m 0.000% 0,357
a tDr—429{%
12. 01 e | 28465, 58 |{ i
6. 66 2 | 2EA0E OB 3T (5)
e ! -
1. 35 10 | 2E552 28 { b 3 BBI(4) (0,000, 0180, 0.366, 0.518) 0837, 1,017, 1104, 1,371, 1.566
2400 06 26 | 2857082 | B G, —BOR(E (0.000w) 1.010w
6. 36 12 2E502, 9 & Dy g 21 (2} 0124, 0.209) 1.057, 1.162, 1.260, 1.3G1
B5 08 10 | 285496, 12 | o !F—534(3) {0858, 0485, 0.732) . . . T
f4. 20 20c | 2BGOS VY & IF—B15(2) (0.600, 1.1%2) 0.103, (699, 1.313, 1.5%1
3. B2 k) 2BGI3. 76
93, 04 75 | 286320, 14 | a'H—52B(46} 0L, 0156, 0260, 0449, 0592, 0.767) 1.005, 1.148, 1.302, 1.444,
F j 1587, 1.769, 1918
- a F—330(5
&%, 80 25 | 28063, 16 { i 'G::MI}{E} (0,000, 0110, 0,222, 0.332, 0.445) ., ., ., L541, 1.648, 1.766, 1.3V56
B7. 31 20 284847, 21 e D163
B7. 16 Hic | 286405 33 b AP —aATI R (0.0M), 0.350) 0,008
&5, 85 25 | 288T0. 08 | e F—BIV(ER) (ﬂ.nﬂﬂh’) 1.189, 1312, 1.407, 1.498
4. 26 £ | 2847553 | b R —4TI(H)
a6, 11 3 28477, 35 g B =g 2] (3 (0.000, 0.297) 4.914, 1.208, 1.504
R2 A2 & 2E2704. 18 o D=4 (33 (0.539, 1.038, 1.659; —0.093, 0.430, 0.941, 1.£52, L.970, 2477
81. 74 5 | 28713 0V
B0, 04 15c | 28727. 10 | &3 —472(4) 0.0, 0.162, 0365 ... ?
TR, 54 T 2BT30, 04
73 07 2 2RTGR. 13
¢ 'By—52111)
74 25 200e | 28774 98 (] a *H—446{d) 0471 W) 0.832, 1.031, 1.20%, 1.352
a VFy—53602)
71. 08 3 28THa. T3 i ¥ —603 3} (0,007 1.17
Th 09 &0 | F3E0L. 98 | & IH,—532(5} (0004, 0. 166, 0.341, 0.503, 0677} . .., 0.6749, 1,148, 1.318, 1,455, 1.649,
1.831
T 10 2 | 2830% 34
A8 87 20 | 4R82L 21 [ B iG—E42(4) | (0L1TH B) 1.I17w
68 hl 4 | 2REIZ AT | B YG—DOD(4} (28 1.11
68, 0h 4 | 2883639 | bB1Dy—521(3) (L0001 080G
£7. 10 1 | 28833, 53
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TaBLE 1. Wawslengthr, ferm comidnalions, aad Zeeman efects of Ta —Continged
Wove Intenaity Wave Term
length LTI number ! combination Zeernan pattorn
hailr noptes |f
|
! .
3466, 75 7 | 28837 10
6 32 20c | 2RB44 04 b IF—3R5(1} (00007 1,055
6% 49 50 2ARTE BE ¢ P -B34(4} {00600 1,107
61 53 3c | 2887419 a fG—417{5) 000 1,14
H0. 84 8 ZBERG. 46 (0,00, (.28, 0.56) 0.74, 0,99, 1.29, 1.55
5022 35¢ | 2BO00. 0D | 4 D,—44Bi3) | (0000, 0.107, 0.417, 0.667) 0.548, 0.779, 1030, 1,252, 1.447, 1650
54. 47 | G| 2e03Y. 71 b o
4521
53. 70 | 12 | 28046.12 14§Dy, sp3emy | R18) 11D
50,8 | i | 289¢0. 7 {0,000 WIN 0.502 A
49, 50 4 | 2RO81, 4%
46, B6 160 | 20003. 62 | w*G,—417{6) | (0.000, 0.213, 0476, 0.743, 1.014) 0.801, 1.016, 1.234, 1.430, . . .
2.305
46, 27 25 2HMIA. ) «iH; - 53330
45 H) 7 ST, AT d *F,- -805(5) (00000 1.332
43 37 12 H0E3. 00 b ATl —A34{h (0000, (241, 3,487, 0.733) 0250, 0400, 0722, 0,970, 1.212, 1.4546
42 72 1% 24038, 50 ¢ F,—a31{3) {0000k OLB5T A
4], 40 35 | 20049, 62 | o3D—435(3) | (0.000, 0.377, 0.765) 0.318, 1.702, 1.087, 1.467, . .,
4, 32 B5c | 2U08% 74 | a *D—d35(1) Eu.u-u-u} 1.471; {0.268) 0,527
39, 70 20c | 20063, 99 | oD, —462(5) G000 1,152
20, 00 S0c | 20062 90 | a *,—417{4) | (0.216, 0.408, 0.756, 1.083) 0.791, 1017, 1.248, 1.474
37, 24 10 | 29084 74
34, 36 35 | 2910916 | & Dy—448i3) | (0000, 0.203, 0.411, 0,829) 0852, 1.044, 1.262, 1.473, 1.668, LETH
a3 39 20 | 2011730 | o 'Hy-523(48 | (0.00} 0.77
33. 26 2k | B8 86 | o 5P - 41508 | (0403, 0.798, 1,118, L.276) 0.430, (.501, 1192, 1.583, 1980, 2.200
3. 4 00 | 20038 18 | o - 3038 | (0u000, 0225, 0.479) 0.000, 0.227, .51, 0.744, (.067, 1.189, 1,476
B0, 49 2 141, 67
20 4 3| 20148 85 |
29, 39 16 2914}, 38 ¢ YFs—a714{1) {0000, (H407) 0986, 1.365, 1.721
28, 7B 15 | 20157, 53
28, 34 5 | 29150, 14
27, 39 2 | 201065 38
25 4 4 | 2u182 44 (000} 1,00
25, 55 2 | 20184, 02
24, 57 15 | 20192.38 | ¢ ¥=—520(3) | (0.000, 0401, §.817) 0.714, 1.091, 1.475, 1,R48, 2.238
2%, 87 2 | 20198 3T
22 35 4 2113
21. 80 40¢ | 29218.01 | o 3F,- 38003 | {0000, 0.226, 0448, 0.693) 0.TF0, 0.992, 1.221, 1.437, 1662, 1,898
H), 23 7 20203, 46
13, &3 3 241, 40 I
17. 50 2 29252, 75 |
17. 02 40¢ | 29256 B e SE—20202) | (00000 W, 0489w 0,000, 0,510, LO003w
16. 22 1 | 20263 73 ) 5 |
& \Da—622(1}
15 58 16| 20266.24 a;II;:L’:m{zJ {0000, 0.209, 0,488) 0.918, 1.139, . .
- 2 478(3)
15. 27 w5 | 2007187 || PRI I8 | 0.000) 0912
! a P
14. 13 J0e | 20281 65 1{ g,g:_qggéﬁﬂ {0.000WD) 1.292w
13. 04 2 290 78 | £ |Dp—R230H
12. 88 10| 20202 38 |« G,—421(4)
1274 o 20293 53 ¢ 1P,—555({1) (0.0 1.450
10. 74 1 Te | 20310, 72 e FB—400000 | (00000 2410
14, 42 . 15 20313, 51 b BG—BG14)r ! fﬂ.ﬂﬂl;.s 0433, 860, T.287) Q.0040, 0412, 0851, 1.288, 1.704, 2.140,
. K
08, 28 20¢ | 20330.92 | b IF,—47R(3) | (0.000) 1.249
87, 67 10 | 20337. 18 | a 'F;—542(4} | (D.00 W) LGTB
-
07. 40 soc | 203390, 40 || G | 0000, 0.341, 0.689, 1.032) 0.212, 0.536, 0877, L252
06, 68 75 , 2034571 | a 3F;—361(2) | (0.000, 0.131, 0.262) 0.041, 1.073, 1.201, 1.541
02 63 40 | 2087790 | &3,—411(2) | (0.000, 0.243, 0.510) 0.408, 0.678, 0.910, i.153, 1.353
0L 69 T 283588 T1 b 2D -—593(%) (MY, 0.147) 1004, 1.147, 1,285
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Tasre 1. Warelengthe, term combinations, and Zeesman effects of Ta n—Contlnued
Wave Intensity Wave Tearm
length and number combination Zeeman pattern
hair nates
408 45 3 20304, 44 @ Dp—42h3) (000 1,127
3305, 20 d5e | 2041020 | o W24 | (0.238) 1071w
08. 72 5| 2941442 | o tD,—486{4)
o8, 37 Mg | 20417, 43 | o 43,—42144)
97, 60 10e | 20424 14 h AR —440q{d) (0000 1.348
96, 69 1 2431 94
UG, L7 i5 | 2ua3d. 46 (000, Q.100, 0.191) 1.172, 1.258, 1.344
B3, 30 35 20443 35 | ¢ Py -H28(1) (0000 0,916
a1, 22 15 | 29479, 47 | a *Pr—413(1) (0000, 0.456) 0954, 1.430, 1.900
D0 449 10 | 29486, 0D .0 HY 1259w
W), 20 50 2948E, 34 5 ) (0380 1.158 W D
—555(5 -
8. 51 8 [ 20400 30 |{ 22D | 0.000 w by 137
&, 12 b5 20497, 74 ¢ *F—525(3)
BE, 62 B 20502, 05 & 1, —646(3) {0.000] 1.08%
BE, 33 40 2040, 62 it tD—430(2) (0119} L0599
87. 91 2 20502 25 i AFp—503(2)
84 53 20 | 2053, 24 | FP—a02(2) (), 1.219) —0.078, +1.139
85 44 Be | 20520, 70 | B Dn—528(1) (0,000, 0.199) 0, 207, 1.115, 1.313
83 18 15 | 20640 54 | e 'F—302(3 ) 1.23
82 11 2 | 20857, 07 (0.36. 0.75) .
80. 37 2 20574, 10 2 AF—G1104) {0,000 0,93
751 ) | 20581, 58 a iP—337(1) Eﬂ.[ﬂ]] 0,00, 031
T8 58 10 205810, 74 a0 —430(2) 0.000, 0.448) 0.63%, 1.074
7817 &0 205%3. 29 & "D —430{0 (0.000) L.500w
77. 18 b 20601, %7
76. 78 G 200045, 40 b *F—383 (%) (0.0} 0.62
76. 47 7h To60E 26 &3 —4RT(2) (0.000, 0307, 0613 0,127, 0,413, (.713, 1.033, 1.333
75 T4 4 | 20614 5% .
75, 60 20 | 2061586 | 220000 | @.000, 0216, 0.454, 0.665, 0.859) . . ., 1.626, 1,533, 2.067
75 47 5 | 2O6I7.03 | b AD—G02(3) {0,147 .38
73 08 2 | 20632 69 s
72.42 10 | 20843.79 |{ SE A0S0 | (0.000, 0.208, 0.396, 0.610, . . ) 1.107, 1.295, 1.477, 1,728, . .
71. 53 ale | 28651, 62 ¢ F—525(3
69. 55 2 | 2066902 | aDy—482(Z)
6. 27 12 | 20671 50 | o tH—47R{5)
G8. 74 &) 20676 1% i *Fy—323 (3 (0.231, .51G) 0473, 0.711, 0. m, 1.237, 1.601, 1.7T65
5. 44 410 2O6TH. B4 & *Fr—415(3) (0., 0.222, 0.452) 0.766, (.991, 1.213,
E7. 50 d0c | 20687 07 o *FPy—2] (4} (0.04H, DO, 339 +E7H, L. 1137 0268, O 585 I] !?JIT 1.248, 1.593
R7. 0% & 2aée). 78 (4,000, ﬂ‘ a7) 1 40
64 T4 Be | 20711, 4% | oSDy—4a2(]} ['I.'I.l]'l'H]. 1232 1.440, 2871
64. 19 4 | 29716 30 | B ' Da—53002) E{I.ST. 0.73 1.0
63 TI 15¢ | 29720, 53 3;]13“_’13; %} 000, 0304, 0.500} 1.160, 1.460, 1.768, 2.061
—4 }
63 42 35 | 20723 10 { IR SEE | o) 1120
0. 47 8 | 2074741 | ¢ P—5Y7(0) {0,315, 0.843) 0,684, 1.003, 1.352, 1.687
A%, -lﬂ 40 | 20764 34 i *—442(2} [0.21ay 1468, 1.733
57, EH 40 20775 81 & IH — 54204} {0.170, 0.319, 0.476, 0.641) 0,490, 0.64%, 0.791, 0.959%, L0852, 1273
1.435, . . .
56, 20 15 | 2074708 & 3G ,—415(3} .64, 0.98) 0.58, 03, 1.22, 1.58
53. 92 3| BOR0T. 3% |« D, —44d{0) {0000 0.552
o4, 06 2 20814 O7
a2 I15¢ | 20E2Z 63 a \H—H05) {0.785, 0.978) 0.670, (1555, 1.040, 1.227, 1.44%, 1.646
a0, 74 15 | 29E35.53 | b :ﬁ:—ﬁgg(a {0000 1.35
u ¥ -
49,21 150c | 2082022 || F R 0.000 W 1 00710
48. 85 10 20854, 21 s {007 1.23
46. 26 35 | 2087554 i BG40 | co.000) 1,046
4373 & 20898, 13 {004y, 0G0 078
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Tasre 1. Weaeelengths, term combingtions, end Zeeman effects of Ta ii—Continned

Wava Tntennity Wave Term
length And number combination Zeoman pattorn

hair notes
3341, 35 4 | 2001432 b ‘D:—&EIEES

40 &7 20 | 2992373 | b3IGAET(4 (000, 0,354, 0721, 1.069) 1.184, 1,553, 1.013, 2,272

30, 91 100 | 20032 33 | o 'Fr—367(3 {253 &) 1.13 1w

39. 56 5 | 20035 48 | osD—444(3 {000, 054} 1.02, 1.60

a0 29 o0 | 2093790 | &'D,—471{3} | (0000w 1371w

3B, 69 3 20043, 23

3496 35c | 20076. 73 | b IF,—48404) (000 W 1.240

34 14 25 | 84 14 | g1Dy—43503 (00 1.065

3310 b | 20093, 50 | g1D—435(1) (0000 By 0,925 W

32 85 20c | 20005 V4 | b 1G,—553{4) (0.230 B1 0.502 D

32 68 S0c | 20997.24 | o 'F,—3597(10 (000) 1,231

32 29 12 S0, Th o D—47163) ELIYRIRE

31 48 16¢ | 30008 10 | & 3G,—417{4) 0.000, 0,549, 0.687 . L.24%, 1563, . . .

30, 99 250¢ | 300i2. 51 G.000 W 1197 W, 1.582 IF B

28 53 ¢ | 3003376 | < 'Dy—5630r2) | (0.09} 1.05

26, B6 25 | 30040 68 | atD—472(4) | (D000 1.186

24. 61 3 | 30070.06 {D.147) 1.061

23. 68 12c | 378 M) | <D, —435{1} (000 1.498 F

25 23 Se [ 3003259 | ¢ ¥FF—530(2)

25 06 & | 30084 04 | ¢ IG,—553(1) (0.547 1,10

2230 25 j 300100 | BT hh5(H) ({).10%) 1.045

1% 15 100 ] 30110 56 | B 1G,—5355(5) (0000 1,037

18. 95 15¢ { 30139, 52 b AP —4VE(2) (0.000) 1382

15, 58 3 [ 3015200 | ¢ 'F—532 5} iﬂ,(ﬂ)ﬂ W, .00 1.50

14, #5 15¢ | 30158 60 | & 3G, —56H4 0,000, (285, (L5853, 0007y 11335, 1.430, 1,785, 1,971

14, 41 10 | 30162, 57 ! 4 F.—616(0 (0000, 0,192, 0,200, 0,573) 0,810, 0,958, 1,116, 1,293, 1,467, ., .

14, 0d S0c | 30165 79 b AP 4862} ({1,304, 0.622) 0,833, L1432, 1,440, 1.744

13. 49 5 | 301TL 0D | biD—534 3% 0000, 0,111, 0.257) 1313, 1.420

07. 58 3 J224, BT a "G—44443 (0LHY 105

08 4 8 | 30238.%3 | @ 'P—536(2) 0.0 W in 1362 W I

05, GO 3 30242, 15

05. 23 2 | 30246 24 a (0.00% 1.25

a W —420(3)

04. 27 25 | S0E54. 24 | :F,—d45(3)

03, 65 £ | 30260. 82 | & *F—533(4) (0.256 B 0.935

02, 54 12 3271.01 [0.00] 1.42

oL 78 g | 3027800 | o FP—421(2) | (000} 1.40

0i. 08 12 | 20284 41 | o3H,—d484{4) | (0.000, 0.171, 0.345, 0.529, 0.602) 0.386, 0.575, 0.747, 0.923, . . .
3208 56 Te | A0304, &1 (0,00} 1.40

95. 45 T | 20336, 12 027} 054

o4 B2 lag | 3034106 | o 1P,—537(I) (Do) 1.2%

o4 20 g | 30347 61 | d #P,—622{1) (0,36 060, 000

3. 53 25 | 3035017 1 B D,—536() (0,004, 00.460) ¢.92€, 1.340

03, 32 20 | 30355 T3 | & MI—421(4) (000D, 0,351, 0.004) 1,257, 1,638, 2,15

02 25 1 30260, 50 [ ¢ SP—537(1)

o1, 57 5 | 30371 80 | ¢ YF.—833(2)

), 76 12 (303733 | a 10;—445%5} Eﬂ.ﬂi}] 1.24)

B, 02 10 | 30384, 19 | o Mi—12102% 1,000, 282, 0.544) %330, 0623, 0.610

85, 98 Be | 303495, 84

858, B0 10 [ 30397.52 | 4 1Fg—602E3} E[I'.'IHII}, 0.343, 0.681) 0.862, 1.188, 1.333, 1.877

88, 57 10 | 30398, 63 | o *F,—372(2) 0.000, 0.192, 0.550, 0.926) 1.415, 1.758, 2,113

87, 76 13¢ | 30407. 06 | b 3G —585(5) (0000 W) 1330w

84, 31 Be | 30420, 52 a Wa—4d6{d)

85, 61 20 | 30426, 98 | a4 Tn—aI75(1) | (0.594 B) 1301 B

85. 10 50c | B043L T4 | o tF—41142] | [(0.000, 1074} 000k, 1,160

83 73 10¢ | 30444 44 | o*H,—462¢57 | (000} 0.72 A

82. 03 de | 304GL 85 | b 1Dy—53T(1) | (000} 1.OS

B2, 20 2 3453 60 (000} 1352

81 52 2 | 30462 13 | ¥ *P,—480(7) | (000} 1.25

Bl 52 10 | 30464 8% | B9D,—605(2) | (00} 111

81 28 20e | 30447, 57 WL W) 089
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TasLs 1. Wavelenpihs, lerm combinations, and Zeeman effecte of Te n—Continued

Ware Intensity Wave Term ‘
length and numher combination Zeeman pattern
notes
3251 08 3 | 3046904 b 3P —a893}
80. 60 2 20473, 40
80. 01 4 J4TE 91 (.00} 1.05
79, 72 7 | 3048161 | £ F—603(H Eu.un, .31, 0.61) 1.12, 1.50, 1.8%
T8. 26 Se | 30495 21 0.00} 1.52
77. 44 1 | 30502 58 (0,00} 0.99
7. 03 B 30506, 62 ¢ i —6hRE(R) (0.0} 1.19
76 51 30 | 30511 48 | & 'Fy—533¢d) | {(0.000w) 11320
in. 87 10 3514 48 b3y, —A0411) (0.34) 0.75, 1.06
75. 6F 80c | 30519, 26 | e P 361(2) | (D283, 0.782) 0,550, 0,963, 1.344, 1.755
& F—337(1)
7492 G0 | 50526 34 { 23D —dgniz: | (0.000, 0.582) 0.748, 1.491
73. 05 75 | 30535 25 | o WW,—337(H)
T3 13 2| 30543 01 [ b AF,—402{H) {014 By 13115
71. 13 ac | 30661 66 | & *F,—400(5) (0.0 1.214
0, 34 20e | 30578 41 {0006 1041
a9, 16 17 2058004 | B *Pz—ﬂmEm (Chih4, l}28l.'l} 1.174, 1.2, 1,472, 1.625
68 72 Lie | 30584 23 | & 3F—621() {0,007 1
a4, 28 b F0E07. D6 Eﬂ 00} ﬂ 9’7
65 51 50 | 30614 25 | B AF—03(1) 0000, 0200 0840, 1.057, 1,245
62 G4 280 [ 30641, 22
62 53 1%: | 30642 21 e P—413{1} 0.495) 1.825p, 2.365w
62, 14 7 | 30645 9% | e:Dy—a42(1} | {0.00, 0.E5) 1.08, 1.96
1, 49 385 | JREZ, U] tr IH y— 66 6] 1810 1001 W
6, a7 18 30658, 92 £ 3D, —4TH(3) (OO0 1,395
Gl 55 15 J0660. 33 5Dy —4632) (0,000, 0,179, 0.5375) 1.475, 1.650, L.B37
58,10 5 | 30873 81 o 'F—hEEE
a7. 50 5 | 3008Y, 58 [ & D, —43000) (0.4 L.1R6
56, 85 25 | 30695 62 | & ¥H,—A5103) (0000, O.266, 0.53%, 0.735) 0.187, 0.457, {.71%, 0.95%6, 1.246, 1.509
58, 50 12 | 30600 00 | & 1D,—443(H (0147, 0279} 0975, 1112, 1.257, 1.381
b 28 2 30701, 07
53 78 12 307045, 04 0000 0617
Ad, 36 20 | 30728 61 & ’Hu—EﬁlE-i} 000, 0.215, 0438, 0.657, 0.895) G150, 0.379, 0.618, 0.551, 1.060
a3 12 izt O30, 84 a *0—4423(1) 1.261) 0.247, 1.501
52 2 B0 | 30738 OR | a 45201} Q.00 1.477
50, 94 4 MTEL 44
B 47 B 30756, 95 (.00} 1.718
48 K3 1 | 3077L 46
4728 2 3788 05
41 % 12 30839 22 1) 'G;—!E-EEE} {0,000 0.954
a0, 94 250 | 30846, 37 | a P,—36L(2) (0,000, 0.611) 0.22%, 0944, 1.527
E
10, 70 15 | s0848.6¢ |[ S
38 00 10: | 30865 78 | b IF—454(2} (000 0,04
28 54 a5 20869, 20 @ ¥ —437{5) (0,128, (L2689, 0.412, 0.568, O.712) 0.582, 0.719, 0.8y, 1.011, 1.147,
" { a "H —400{5} 1.297, 1. 426 1. frﬁ? 1.710, 1.B34
3% 27 2 | 30EYL VB () 117
35 13 5 30001, 7G {0.000W D) 0.6624
34, 68 1 | 20906 04 | & 3P—62R{1)
&5 01, 25 | 30QL3, 44 | o IF—H46{2) {0,000} 1008w
31 88 14 30931, 80 | 2 TH—624(d) (0000t 1.115
3l 2 12 30037, 94 | b MI,—G22(5) (000w, 0.917w
20, 89 108 30051, 83 | g 5D,—454{2) (0.302, 0.603 0.570, L.16%, 1.479, 1.775
2010 10 30950, 46 & *Dy—44H0) (O.000) 1.43%
28 77 12 30962 K9 b330, 5772
28 42 B M)B6H. B8 ¢ F—540(5 (00, 0172, 0.357, D533, 0,730 1.27%9, 1.453, 1.650, 1.4834, 2.031
28, 83 100: | 30980, 30 | a*H —463(3 {0.000 WD) 1.036 WD
25, B4 10 | 30989, 77 | a \F—558(2 {0,000, 0,323, 0696 0.275, 0.046, . . .
2 22 20 31025 56 {0.000:x) 09495
21.12 156 21036 12 & AP—405(3) (0000 0.038, 1.382W
19 21 15 21054 5% a D—4R2{2} (218, 0-461) 0.975, 1208, 1.443, 1,665
18 08 3 31065 51 b 1G,— 5045} (0000 .94
17. 61 2 | 31070,03 | bAD,—E16(3
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TasLe 1. Wawelengiks, lerm combinalions, and Zeeman effects of Te m—Continued
Wave Totensiby Wave Term
length and number eombination Zooman paltern
hair notes
. b *H,—555(5) -
3217, 37 12 | 51072 27 { o SF. 3352 | (0:000WD) 1.228WD
17. 22 6 | 31073 71 0,000 1.28
16, 15 75 | 31084 08 | = *Pr—429(3) | {0.000, 0.300, 0.615) 0.512, 0.K15, 1.114, 1.39%6
15, 32 15¢ | 310402 19 | B Pr—40502) (0000 1.54
15, 13 10 | 31003 99 {0.00) 1,32
e D —4GR{3)
13. %1 160 | 31105 8D { g Py 367(3) C0.000, 0172, 0.264) 0.T88, 1002, | . .
13 70 20 | 3110V, 78 | b °H—566(5) (.31 1L.13D
13. 29 1 | 31111 %0 | 4 T.—Eamzj
& W—542(d)
12. 60 2 | stz oz |[ & Hienty
11. 62 2 31127, &0 g 1P —5d5{™ .000) 1.027
10. 73 10 | 31136.68 ! b 1Q,—565(5) | (QLODOFS L1000
9. 76 Oc | 31145 08 | b 3P,—498(3) L0004, 0330, 0.862) 0.1%0, 0.624, 1.043
09 42 i 21149, 3] & 1F—=5a0[3) 0007 1.00
0% 03 25 | A1153 08 | b =F.—496E3; 0.000, 0.201, 0.399, C.586) . . .
05 23 10 1155 00 & "H:—533(4 0,000} 0.676
05 18 1 31162, 31
05. 28 20 | 3TISD, 40 | o Pr—a30(D
. 0d 5R 10 | a1196. 28 | & A0—G240d) | (0000) 1087
2, & 2 | 31t os g ']F|—312 1}
1—545(2)
0. 18 e | 31234, 23 { a sTH—484{4} (0.183 W, 0228} 1.200 W &
3194, 21 60 | 3124B 70 | & *H—566(6) {00k 1.271 B
08 B3 75 | 3125143 (0000 (0.855 A
o6, 72 B | 31272.06 | a 'F—561(1)
0b, 522 16 | 31275 02 | a'Dy—443(3) (0.000, 0153, 0.207y . . ., 1,178, 1.322, 1.460
6. (8 250 | 31279, 32 | o 'H —555{F) (02930} 0852, 1152w
95, 28 20e | 3128712 | o *F—3230%) {0, Oﬂﬂw] 0. 9400
95. 13 6 | 31288 63 | & 90—616{3) 5
94. 53 The | 31201 4% I AP —4RG{Z} 0, DUU} l 114
9. 1% 2 31297, 83 G 3Gr"43052}
63, 67 Te | 31200 97 | o 3E—d40{4} | (0120, 0.280, 0.437, 0.568) 1032 W D
- n AP —=&032}
93, 16 15 | 21307 89 | 7 §F “ie | woen 1502
92, 58 2 313135 58
oD, 92 il 31329 5h e IP—36801) (000, 0.G40) . . ., 1,337, 1.981
50, 00 7 | 3133894 | Ball,a67(d) | (000 D) 0.58 A
8619 20 | 31348 87 OO0y 1,144
B7. 09 10 31367, 48 b 1G —567(4) E{I.EEUH:-} 1.146w ¥
85. 17 35 | 31386.30 | b Pr—408(1) 0.000, 0.54%) 0.805w, 1.442, 1.98%
84 73 T 3a0D, 74
82 04 8 | 31408 33 (0.000w) 1.109w
78 73 950 | 3144012 | g tPr—d421¢2) | (0.00) 1.24
TH 44 12 21443, 02 aiD—471(3) 042, 080, 1,14) 037, 0.75, 1.11, 1.60, 1.87, 2. 17
70 12 B 31446, 15 b 358302 (0, N84, 1.56) —O0.80, 006, 1.64, 2.44
77. bl 1 | 31461, 55 (0 0.6
7727 2 | 31464, 45 L0} 086 A
75. 53 10 | 31481 68 (0.00¢) 0.737
74. 49 2 | 3149205 | &3D—621(4) | {000 W3 0.46
74, BS 25 | 31508 01 | & *F—55143)
70,77 ) 31529, 00 0.0 1.14
GS. 96 15¢ | B1547. 00 | a*D—461(1) | {0517} 0812, 1,390
G5 17 75 31554, 81 a *1—472(4) (0.0, 0271, 3038, 08348 0.367,0.653, ¢.51%, 1.197, 1.468, 1.727, 1.958
GG 71 §0c | 315690 40 | e Py—440{4} | (0,000, 0.401, 0.972, 1.457) —0.364, +0.141, 0639, 1.118
66, 36 40 | 3157283 | e 2P —372{2) | (0.000, 0.719, 1436} —0.113, 610, 1333, 2,053
63. 20 4c | 31578 43
65 50 3 | 31581 47 {1433, 0-653) . .
64. 34 15 | 31502 97 00y 119
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TawrLs 1. Wavelenghs, ferm combinatfons, ond Zeeman effects of Ta r—Continued

: —
Wave ' Intenslty Wave ‘Term
length ;  and number combination Zeeman pattern

Anir ; notos .

— —

3163, 12 40e | 31605, 22 { fxfﬂg Z‘EE?} {0,098, 0.316) 1.071, 1.269, 1 434

62, 86 e | 2160785 | o:Dr—487(1) | (0.000, 0.428) 0.712, 1.149, 1.576

61, 90 3 | 31617 38

81, 72 . 3 | 31819 0

57. 45 | T0¢ | 31656 #5 | « 0 —369(1) | (0.877) 0.570, 1.546

57, 64 50c | 3168003 0.447, 0.675, 0.929} 0.582, 0.818, 1.039, 1.267, 1.504, 1.743, 1,649

57. 19 5 | 31664 50 | 5T, —413¢1) | (0.00, 0.86) 0.23,

5. 74 s0c | 31889 05 | o "Pr 435(3) | (0,000, 0.356, 0.608) 0.408w, 0.750, 1.075

56, 58 0| 31670, 65 0.00} 1.04)

56,37 2 | 3167270 | 469G, -598(5) | {000) 118

56,14 4 | 3167510 | G —570(%)

35 69 B | 31670, 66 | asD,—261(1) | {0.00Mw) 1408 A

55. 35 5 | 31082 09 [0.00) 1.17

55, 24 50 | 31684 16 | = 'F—3285(2) | (0000 W D) 1.180u B

53 02 12 | B1097. 42 | a sF—361(4) | [ . -, 0.334, 0500, 0,698) . . ., 1.4%4, 1662, 1.830

53 76 15c | 310608, 95 {fL 00 W) 0.9

53 07 5c | 31706. 94 | b aFg—4ﬁzE4} {0000 WY 1109 A

5 60 7 A1700. T8 £ H (—561(4) (096, 1,20y . A5, 1,83, 223

51, 65 15 | 31720.21 | ¢ Fy—54603} | (0.000, 0,227, 04{18} 0?1& 0,922, 1,160

51, 16 S0 | 31726 12 | o W3 —44403) | (0000 W) 1182w

50, 54 s0e | 3173037 | a5D—189(3) | (0000 WD) 1057

47, 70 M | 31760 03 i 11 —4B3(2) 0,005 021005

45, 99 20c | BITIT 28 | o *G—485(3) | (0160, 0.337, 0.531} 0.651, 0.834, 1.008, 1.257

44, 86 e | BITRE 70 | atDy—475{2} | {0.000, 0168, 0361} 1.98E, 1.462, 1,631, 1.824

44, 33 10 | 2179413 | 'D—4802) | (0.000) 1.355B

42 03 75 31508, OF o IF ,—415{%) 0000 1243

42 36 20c | 51814 01 | b 'Py—303{3) | (0,000, (0.201, 0.410) 0772, 1.039

41 59 8 | 21820.77 | b F~-503(3) | (0.000} 1.226

4037 80c | 21E24. 0 | 4 SD——490¢5) | (0.000w) 1.327w

40 33 4 | 31R34.56 | ¢ SPy—580(1) | (0.180} 1.134, 1.342

29, 54 o0 | 21839, 57 lea—ﬁ24E4} (0,268} 1.19%w

2B, 75 7 | 81260, 63 | 4 F,—616(3) | (O0MOW D) 1.042

38. 04 5 31857, 76 i ) (0. CHW)y 16525

37.43 ' 75 | 31863 95 { P uéfég (0.000, U.163, 0.331) 0.892, 1.051, 1.19%, 1.358, 1.521

36 72 4 J1R71. 1% {0.33) 1.07

35 &3 120c | 31880, 22 | @ 3G 445(5) | (0.000,0.253, 0.551, 0.877, 1.187) 1.0IT, L.272, 1325, L840, 2.153, 2,469

35. 53 5 31883, 3 @ B b7 ()

35. 20 15 | 31886, 65 | @ (D454} Eu.lzs;u 1111w

34, %0 5 | 31890.71 | beD—622(1} | (0.00, 0.48) (.58, 1.13, 1.55

33, %0 50 | 31890, 65 | @ P—372(2} ; (0.000, 0.949) —0.309, +-0.631, 1.550

32,86 | 3 | 31010 46 | b *Fy—ac4(2}

31826 o0e | 31830 72 a W3 —446{4) 0200, 0.773y ... T

31, 60 B0 | 31023 32 | ¢ IF,—5E5(3}

3n. 80 8 31031, 44 o ¥ —555(2) 000w 113

28, £D 10 | 51954, 03 | dF—e24(4) | w1

7,74 100c | 31962, 74 | a SF—417(5) }U.[Iﬂf.lw} 1.264w

26 87 7 | 31971 58 | a‘Di—sh4(2) | {0.000, 0.311) 0.751, 1.148, L.503

26, 59 Te | B1974 45 | atH,—478(3) | (0.000w) 1,107

24 62 50c | 31904 65 | & -'-Pa—ﬂiEa} {0,670, 1.326, 1.976w) . . . (.327, 0.936, 1.560, 2.237, 2.912

23, 46 3 | 32006. 55 | o H—37E(5)

22,78 15¢ | 32013, 42 | b F—505(5) | (0,000, 0156, 0.330) 1178

22 82 18 | 30015 23 | B3H,—564(5) | (0000, 0.205, 0.410, 0.622) 0,252, 0.562, 0,778, 0,976, 1186

21,28 10: | 3202003 | a 2¥,—a1T(4) | (0.139) 1.2364

21,09 i 32130, TE b P, —H05{1)

13 2 32040, 62 c ¥ —HR2(2}

19, 64 6 | 3204573 | ¢ *F,—551(35) | (0.000) L3028

19,12 10 | 32050, 69 (0.800, 0. 188) 1.231, 1.497, 1.582

17, 74 10 | 32065 24 | b 3F,—466(9) | (D000, 0.2i0, 0.421, !}.E4E§ 0.960, 1,188, 1.377

16. 70 14 | 32075, 96 g :l{q],-_egzga; (0000, 0,125, 0.265, 0.357) 0.655, 0,803, 0 027

—585(5
15. 42 20 | 3zo89. 12 |{ BIESHN r (0.000) 1,005

13




TapLk 1. Wovdlengihs, lerm combinafions, and Zeeman effects of Ta r—Continued
Wave Intengity Wave Term
length and number eorobloation Feeman pattern
alr noten
3114 45 8 | 32089 13 | aD;—478(3} | ((.2609, 0.523, 0.804) 0,932, 1.186, 1.447, 1.690
12 88 50 | 32115 27 {0.247) 1.088W D
12 58 G 22118, 34 & 1F—a6%({4} fi 0.165, 0.319, 0.475) . .., 1.266, 1434, 1.624
11. 35 2 | 321511t | « 'F—380{2) (0.242) £.632, 0,665, 1.111, 1.340.
10, 81 Bc | 32136, 69 (0.263w) 1,185
0% 03 Gc | 32145 72 | o 'P—555(2) (0041} 0.94
0. 51 G | 32146, 98 | o ¥P,—A555(1) (0.0} 13605
0%, 04 Zc | 32154, 08 (0.0, 038 077, 1,14
04, 5= 45c | 32150, 66 | b 000303 (0.000w) 0,332
06. 11 3 22185, 27
05. 63 50 | 32190.20 | a ‘Pﬁ{ﬁ%‘l} (0.004, 0.245, 0.675, 1.03Y) 0.230, 0.575, (.004, 1.251, 1.603
04, 70 Be | 32199. 89 | o F—55143 (0.00, 0.55, 1.13) . .., 0.72, 1.22, 1.81, 248
3
02, 50 7 |sesse | { 2.5 | @00 115
01 47 10 | 82232 46 | b !D—b55{1 (0,000, 0.203) 0.822, 1007, 1.423
01, 32 T 32236. 02
0L 04 100s | 32237. 86 | o 805,—44004} i LHHE, 0,205, 0.448, 0.713) 0.683, 0.914, 1.117, L3446, 1.508, 1.857
009, 83 20 | 32250, 43 | B IF;—468(3] 0.211, 0.406, 0.688) 0.564, 0,784, 1.003; 1.209, 1.436, 1.667
09 22 2 | 32356. 86 | B LlDy—556(2F | €0.00) 1,10
57 08 26 | 32260 60 | B IF—dGHE(Z) %ﬂ.(mw) 0.B75w
o6 38 fc | 32281 19 | & YP,—603(3) 0.000, .218, 0.444) 0.692, 0.943
66, 13 10 | 32280 04 | d SF—93R(4) 0.000) 1.128
05, & 15 | 32305 56 | o VH—~—505{5} 0.000y 1.00%
05, 21 10 | 32208 61 ¢ IF —553(4) {0000y 1.033
0 60 4z | 32304 B4 e 4D ,—406{3} G000, 0.149, 0.306, 0.470) 0.717, 0.880, 1066
83 14 7 | 323N 20 | b YH,—507(4) (0.49, 0.76) 0.43, 0.B5, 1.2%, 1.79
U1 o 8 3233210 | B¥D,—62201) | (0.39 0.6, 1.0OO
g1, 58 15 | 32336 50 | asD—468(3) | (0.000, 0.253, 0.550) 0.656, 0.948, 1240
B0 48 10 22348 04 a "F,—387 {3} (0000, 0135, 0341, LAGLY 1,317, 1,501, 1,663
0. 14 200 | 3235159 | a “P.—-i:il]EE] (000 0,251, 1.056
RO 8§ 5 | 82354 64 | 3D, —623(
58 T4 15¢ | 32355 83 | = fD—468(2) (3.735) 0.68, 1.67, 149, 1.K9, 238
28 24 4 | 38345 22
58 69 10 | 32366 77 {0.00) 1.15
£8 80 10 | 32367 73 | o'D—485(%) (0.000} 1.069
£7. 76 1ie | 32376 57 | & $F,—421(d) (0.020w) 1254w
BY. OB 4 3Z23R3. 65 a Fr—142 2;
85 656 10 A2398. GE ¢ *F—bo0(2 lgl]‘m[“]. 070 1.13
84 D6 10 | 32414 40 | 4D —4H46(3) 0.000, 3.147, (261, 0430} 1.030, 1.171, 1.312, 1.460, 1.613
23, 39 25 | 32422 40 | ¢ ¥F.—G55(5) }D,{]ﬂﬂ o} (0.0D8
83, 149 6 | 30424 50 | a3Dy—406(2) 34, 0.72) 0.88, 1.28, L&4, . . .
b AG—03 76}
B2, Dd W | 32438, 42 ] 5 De—63002) | (000w 140w
a YH 56006}
B0, 53 1 | 32452 55 |  "Fr—25(1)
70. 56 T5c | 32462, 80 b AF—a21(2} (0124 0.B23) (.346, 1.035, 1.215, 1.3%1
7. 40 4 32464, 43 o P —302(3 (e 1,11
TE 47 10 32474 19 d iF— 0232 (0,157, 6.826) 0.673, 0.829, 0.%85, 1.138
78 10 25¢ | 32478 17 | a3l,—406(3) 0,58 0.71w
76, 50 Be | 32401, 88 | e "WG—442(2) 0.00,0.30) .. .7
74. 82 30 | 32406, 80 | oD, —482(3) | (D000 1.468
75 31 2 | 32507. 60 | ofHe—506{6} | (0.OOCWEH 13508
74 20 e | 32511 94 | B F,—40E(1) (OLEQYY 1,022
74 23 25 | 32510.02
T4 13 15c | 32520, 04 | ¢*D—51003) | {0.424W) 1.316W
73 BY 20 2522 BY b 055301 {0.000, 0.254 1.904) *262, D573, 0.546
7350 8§ | 32526.72 | o'Hy—567(4 (000 .77
70, 96 15 | 22653.60 | baG,—a38040 | (0.000) 1.127
. 93 £ | 32564 545 | b 'D,—b5H8[2) (?.229, 0.433) 0.947, 1.162, 1.368, 1.554
63, 77 & | 33576 02 {0.00) 0.99
65 45 7 32880, 22 (0.000kz) 1.340
67. 60 5 | 32589 B0
65 52 5 | 82610. 78
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Tarie 1.  Wapelengthe, ferm combinations, and Zeemon effects of Ta ri—Continned
}
Wave | Intenzity Wave Term
length and numbser combination Zacman pattern
hair notes
a1 D161 {1}
3065, 25 8 | 52614 27 { S aF_shecs) | (0000, 0.252) 0.869, 1.105, 1.352
4 79 1250 | 32619, 20 | o9H,—384(4} | (0.445) 1.186
64 17 fie | 3200578 | 01G.—468(3) n.mg 1.2
B4, 08 8 | 33626 77 | b :H.—580{4) | {0.00) 1.35
62, 65 1 | 32631 80 | ¢ !D—656(3)
62, 49 8 | 3263302 | o*Dy—452(1 | {0.00) 1.45
62, 52 35c | 32643. 40 | a Dy;—511(2 %n.uuu} 1.278
61. 44 3 | 3285492 ( b ag,—mﬂ a4 | {0.082} ;].?55
GO0 50c | 32663.26 | «t0,—444(3) | (0.000w} 0.910w
5% 63 15 | 32674 17 | afDi—471(3) | (0,000, 0.377, 0.751) 0.036, 0.707, 1.102, 1.457
58 T3 12 | 52683, 83 | o SF,—B37(2) | (0.000, 0.341) 0.537, 0.869, 1.176, 1.482
57.23 150 | 3260088 {f FRTIEHA | (0.000, 0.198, 0.413, 0.656) 0.988, 1176, 1.382, 1,616, 1849
56 62 The | 32706, 37 | aSD—400¢4) | (0.167w) 1.216w
56. 12 40 | 3271168 | o ¥H—508(6) E[}.{}E}ﬂ-wﬂ} 1.153 R
55, 48 2 | 32718 53 | &¥D,—468{1) | {0.00, G.B1} 048, 1.32, 2.03
53, 10 50 | 32744, 12 | atD—484(9) Eo.m £.195, 4,399, 0.615) 0.840, 1.067, 1.265, 1,458, 1,656, 1.856
52, 59 125 | 52749 52 , 0.000F ) 0.6244
51. 46 15 | az7el &8 { g,ﬁ;ggggfg (0,000, 0.125, 0.251, 0,392, 0.625) 0.450, £.620, 0.739, 0.864, 1.004
15, 51 2 | 32625 68 | & AP, —513(1
45 37 25¢ | 52827.20 | @ =D,’:453{2§ (0.224, 0.440) 0.013, 1112, 1.318, . . .
44 %g Sc | 32840. 55 | a SP,—434(1) | (.98) 1.50
43, 4 | 32853. 63 {0.00) 116
42 45 100c | 328568 73 | @ 33, —446(4) | (0.000, 0.336, (.679) 0.232, 0.568, (.918, 1.256, 1.537, . . .
43 07 100: | 32862, 70 | a *P,—36%(1) | [0.000) (679
40 72 B0 | 32877, 44 | o P,—3B5(1) | (0,000, 0.878) 0.477, 1.326, 2187w
39 85 50 { 32886 83 | atD—475(2) | (0,000, 0.444} 0.863, 1.272, 1.736
39, 44 4 |a32801.28 | & !J;;:gggm
1) f
37 51 100 | 32012 12 { oS _sa5le) | (0-102, 0.308, 0.470) .
36. 61 50 | 3002184 | & "F—577(2 E{} OGihe) 0,823 4
35. 53 7o | 32093 57 | b *Fr—475(2) | (0.000, 0.288, 0,503) 0.429, 0.710
34, 81 10 | 32040 20 { zfg;:ﬂ}i ;; {0.000, 0.328, 0.628) 1.471, 1.784, 2,105
34 01 5c | 32080 08 | £ SF—B5R(1) | (0.00, 0.74) 0.00, 0.74
3312 15c | 32059, 78 | o *Pyr—44B(3) | {0.000, 0.183, 0.385) 0.892, 1060, 1.246
22 77 1 ! 32063 55 | 0G,—471(3) | (0.000} 1.021
32 34 6 | 32068 24 | a’D;—475(1) | {0.652) 0.865, 1.507
31 22 40e | 32080. 62 | a’Dy—5I6(2 | (0.000w) 1.324 A
20, 68 B | 3298625 | & 5F+—514E4} {0.366w) 1274w
29 70 2 | 32006 08.| . o F—361(2) | {0.44) 0.93 D
28 44 26 { 3301074 | = *Py—d454{2) | (0.00) 0.84
27 62 30 {33019 63 | a’D,—475(2) | (0.213, 0.870} 1.106, 1.271, L4850, 1.652
24 20 2 | 3305602 | B le—&ESEE}
23, 04 2 | 32059 81 | ¢ $F,—581(4)
23, 20 5 133068788 | a?G;—448(3) | (0.00) 1.11
22 56 50 | 3307490 | & 1G.—-4?254:1 0.496 B) 1.110
21. 89, 70 | 33083 28 | o'D—502(2) | (0.000 B} 1031w
21. 18 4 | 3300004 | ¢ Fr—s500(2
20, 52 5 | 33097.22 | &*D,—630(2 Eu 000) 1.225w
20, 1 53 gamL gg a "Dh—475{1 0.000) 1.460
19, 34 3110,
18, 70 5 | 3311724 | ¢ "P,—593(2) | {0.000, 0.197) 0.91%, 1.150, 1.360
18, 29 10 [ 33120 66 | 4 °"F—G46(5 | {0.125) 1.086
16. 07 25 | 33146 10 | «2D;—503(3 | (0.000w) 1.363 B
15. 84 4 | 33148.56 | ¢ 1G,—68203) | (000) LIT
15. 17 10 | 33186, 01 |{ 3 D 20502 | (0.0000) 1206w
14 04 20 | 33158 45 | B 7H,—585(5) [ {0.304) LOS3|W
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Tanwe 1. Warelengths, term combinations, and FTeeman efeets of To i—Continued
Warn Intansity Wave Term .
leneth and numbwr combinatinn Zeeman pattern
Mair nertes
33 78 3| 33171 38 | e WF—030{4 (0000 116
12, 55 125c | 33184 84 | e P—385{2} (0000, 0.561) 0460, 1.012, 1.544; (0.957) 2,046
1L 8% 1 33192, 25 b G —613(5} El}.fﬁ} 1.25
11. 49 15 331, 52 [ “Ds—m{-l% (LiKD} 0.B4
2 *—355(1
10. 80 125¢ | 33204, 0% | 3H:—49D{E]| (0.376 W) 1,280, 1.750 W
0o 97 7 | 33213 27 | & WP —420{%) | (0000 1535 5
I
09, 65 2 | sszme o ([ 4 028 | (0.278, 0.550) 0.550, 0.816, 1118, 1376
¥
0o 16 1 | sazze. 21 (0000, 0.07) 1.53, 242
05 74 40t 33250 07 b UE—517(5) (k0 W 15 0683 W
04 02 50| 3326%. 06 ; b P42 (0000w 1,22¢
04 72 10 | 33271 30 | a!Dr—4G8(3) (0.0000ke] 1.38 50
04, 12 50 | 33275. 71 | & "D,—505(5) (L0000 10841
Uz, 88 50 33200, 51 [ g D—488(2) (0000} 1.108
02 68 5 | 33203 36 a'H;—i’-I-lE*!) (0,000} 1009w
0L 73 1 | 33304 45 | & *P,—320(%)
2004 5% 125¢ | 23330, 53 | atD,—178(D Eu.nm}, 0,266, 0.504) 0.624, 0.931, 1.106, 1.460, 1,728
g5, 6Y & 333348. 18 0.262 W) L147T W
9728 The | 23332 B5 | o fDy—400(2) | (0.312w) 1192 W D
GG BS 7 | 3333533 | o "P,—452(1) | {0.000} 1408w
g6 49 25 | 33362 70 | a*Dy—505(17 | (0.008, 0.163) 0.754, 0,808, L.OGT
05, 7 3 | GR368 18 | ¢ 'F,—564(3) | (0.000, 0166, 0.322 0.482) . . .7
5, 43 30 | 2337448 | B F--43002) | (0000) 1061
a2, 95 12 | 33402 11 | o 3F,—40202} | (0000 B 1017 B
92 60 10 | 33404, 87 | o 1Fy—582{2} (0000} £.939
a2 o 4 | 33412 56
a0, 53 5 3243701 ] gDy 480D (00007 0850
20, 63 20 | 32439.19 | ¢ F,—565(5) E{I.Oﬂi}] 0.800)
54, 74 10 | F34a9, 38 00001 0,915
7. 12 2 23467, 30 00 104
86. &1 S0c | 33470 73 | a Fe—361¢4) | (0000} 0.967 A
24, B3 e | 33492, 98 a "PL—'MZEI} {0,135} w355, 2376
B4, 55 14 33408, UV b 3G —GU3(3)
83. 73 2 33505, 32
80 T 1 | 33535 51 | a*Dy—4aB1(2)
50. 12 15¢ | 33545.92 | o SP—442(27 | (0,00, 1.13) 000w, 1.24
7614 e | A3G50. 04 | & SF,—307(4) | (0.00) 1.81
e o - o HY—521(3)
7820 50 | 33547, 52 o 3H,—517{6}
77. 86 10e | 3357150 | & SP—d4BR402) | (0.63) L32w
T6. 99 50c | AAG8L 16 | = 3G3,—d4R2(4) | (D000} LODAW
TG 76 11 33533 70 g 367 (3) ({.04HD, (1420, 0.842) 0.945, 1 374, 1.514, 2.B65
76, 22 200c | 335820, B0 [ o 3G, —4B2(h) Eﬂ.ggléhi}.lﬂf, 0.406, 0606, 0.523) 1.004, 1.202, 1400, 1,611, 1,795,
75, 74 1 | 33505. 20 | o¥D,—432(2)
74, 8% g | 32006 05
74 5 50 | 23608 86 | & /D;—471(3
73 65 10 | 33418 35 {0.000, 0.247, 0.653) 0.453, 0.713, 0997, 1,303
T3 52 S| 3262041 | b P—521(3) | (0.00, 0400 .. . T
7E. 90 8 | #2427 37 | B AP 52105 | (0OGFF) 14l
73, 85 G 33627, 43
73, 7 7 33629, U7 (00 T.08
71. 96 15 {33637 99 | o 3P—392(3) | ({LOOF) 0.774
b 3Fr—482(2)
71, 82 10 | 3364L 83 |{ pan pyace) | (0.00) L3IB
71. 48 E 33643, 40 (0.00) 0.98
70. 80 1 | 33650.01 | ¢ "Py—G16{3)
70. 46 6 | 3365497 | b iPy—521il) | (0000, 0.183) 1261w
60, 0d 40c | 33671 04 | ¢ F,—367(4) | (D.OWE LTo4W D
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TarLe 1. Warelenpths, term combinaiions, ond Zeemun effects of Ta i—Continued

Wave Intenaity Wave Term
length and nuniber eombination Feeman pattern
BT notes
2068, 64 10 | 33676. G& {0,008, 0. 165, 0346, 0.519) 0.570, 0.522, 0.668
68, 20 The | 33679 60 | o M3 —454(2) | (0,008, 0.250, 0568, 0.860) _ . .
67. 81 Gc | 3368501 | o’H,—405(3} | {0000, 0.197, 0,361, 0.616}) 0.699, 0.929, 1,134, 1313, 1.501
65 93 soc | 3370058 | & 937010 | (0.28) 0.185, 0.383
2] 1 N N r
86, 14 250c | 33715.33 | @ 'F,—337(2) | (0.000, 0.748) £.771, LES4H
64 02 Sc | 33728 16 | a#D-482(0) g.%wl 1.453
2 4 L] B L.A5
6l 47 3 | 377 12 0,000} D.860
60, 71 3| 33765 78 | &'D.—570¢3) | (00600, 0.283, 0.571) 1.569, 16905, . . .
o 37 7 33760, 72 (0.000w) 0.4951w
8. 12 7 33772 53 (0.000w) 0.787 B
58, 61 Se | JO7ED. T4 a '"P,—571(1) {0.572w) 2082
5% 12 10 33796 A7 a ' H —a496{3) (0.000w) 1.330W
57. 88 B0 | 33798 00 | a 3F,—435(3) | (8.000, 0.150, 0.272, 0.416) 0.845, 1082, 1.215, 1.358, 1.501, L650
B6. 84 100: | 33810007 | asIn—406(3) | @171, 0355, 0.493) 0.975, 1.141, L.304, 1.473, L.G37, 1.302
¢ TP—3571(1)
56. 43 10 | 33814. 72 I o W 166(4) | (0.000w) 0.8944
a LH —5H80(4)
E5. 79 2 | 3382204 | B P,—5I162) | 0.0 1.314
55, 32 50 | 33827.38 | b SH68(5) | (0.000WD) 1.3198
5. 02 e | 32831 07
53. 07 1 | 3384284 | @ 'D—510(3) tgﬂmm. 0150 ... 7
3. 00 100 | 33883 96 | b =|1;,——4~ggggg {g.{lﬂi}w; Lus
1. Fi:] 3866, 56 o Hy—4 A 1.
19,02 TOc | $38BY. 26 | b FF—484(4) (gu.onu. 0,263, 0.541, 0.884) 0,726, 1,003 1,284, 1.521, 1354, 2.178
49, 2 30 33899, 66 0O D) 1.451
18, 53 w0 | 3380828 [{ ST | 0.419) 0.903
47. 21 4 | 33920, 50 a‘Da—49ﬁ§3} (0.43, 0.93, 1.36) 0.22, 060, 1.9, L840, . . .
45, 5O 60 | 33589.0% | a'Dy—524{4) | (0.080, 0.241, 0.489, 0.752) 1347, 0.604, 0,845, 1080
44, 33 1040 A3647. 5O . \ (DO 1166
44,57 soc | azes0. 86 { B G EEL | (0.000) 1.065
44 27 3 | G3054 40 | o'D—475(2) | f0.40) 104
43. 4B 5o | 3063 44 | 4 3F—664(3) | {0.008) 1.06w
43 00 20 | 33067 06 | bG—662(4) | (0376 B 1174 D
38, 02 T8¢ | S402¢ 00 E:Dr—ﬁﬂﬂ &) .216 B) 1.34% D
37. 80 12 | 24029 14 { : ,B:;?ié{% (0.179, 0.350, 0.549) 0.717, 0.567, 1.062, 1.240, 1.417, 1.614
@D ,—-475(2} | (0,000, .209) 1.044, 1.Z%uw
36. 85 5o | asoa.00 \f 230 | 10008 0.222) { 434w
36, T4 10 | 2404138 | B3G—6OB(Z) | (0.000; 0.273, 0.546) 0.292, D.684, 0.857, 1.123
25, 45 10 | 24050, 61 | « ‘F—2372(2) | {0.138 0,257} 0.475, 0.608, 0745, 0.573
15 42 10 | 34054 42 {0.050) 1.023
32 9} 30c | 34085 BE | b *Fr—486(2) | (0.000, 0175, 0.337) 0.807, 0.756, 0.954, 1.104, 1,285, 1.419
3L 69 5 | 34100 60 {0.000, 0.654) 0.43%, 0,532
2993 20 | 34i20.55 | aD,—476(1) | (0.000) L50S
29, 45 15 | 34126, 14 { ;‘,g::fgg}g} {6,000, 0.203, 0.376, 0.560) 0,467, 0.643, £.844
98, 94 9 | 3418206 | ¢ TF—570(3)
28 20 3 | 3412068 | b 7HL,—585(5)
27. 51 16 | 34148.72 | oD —487(1) | (0.107) 0.798
26. 72 20c | 3415& 00 ng:—slag%; D000, B184) 1077, 1.263, 1.422
26. B0 7 34159 26 AP, —515{2) 000} 1.
¢ P F77(2)
25 55 8 | 3417163 | 5 GRS | (0341, 0.844) 0835, 1126, 1492, 1781
22 85 BOe | 34203, 12 (0.000x) 0.585 I
22, 98 20c | 34209, 78 | & P—168(4)
213 10" ) 3421130 | asD—49004) Eg,mi 0248, 0.494, 0.747) 0.445, 0.604, 0.955, 1.202, 1.436, 1.692, 1.963
1. 44 4219, \ .
18 % 200 | 34245 75 a T —514(4) (0,230} 1.121 W
12 09 12 | 34258 92 | a0 3F,—440(4) | (0,402 B} 1.168 D
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Tagre 1. Wavelengihe, term combinalions, ond Seeman affecls of Ta i—Continued
Wave Intensity Wave Term
IeuEth and oumber comblnation Fecman pattern
Aair notes
o 16 454 (d)
2017, 56 50 | 34265 16 { B Haa | oovow) 1360 B
14. 81 1 | M274. 02 | ¢ ¥P—5623(2)
16. 55 13c | 34277 10 000, 0.34) 1,25, 1.52
14 72 B0 | 34298 43 | A ’G.—GE-!E-!} (0.000 WD 0847w
14 G& 20c | 34208 25 | a fPy—4461(1) (0.000) 1.475 D
14 10 ¢ | 34305 31 EI.'I.'DIII.'I. 0.2300 1.405, 1.616, 1.553
13. 99 30 34307, 14 aH —524(4) 0.000) 1.101
13. 44 20 | 2431283 | o fF,—411{27) | {0.000w) 0.970 4
12 41 40 | 34325 77 | @ SDy—47RIDY | {0.000 L.5LG
11. 88 2 | 34332 02
10, 86 3 | 34344 05 {0.000) 1.465 B
10, 67 2 34346 20 & THy—585(5) L0 1.22
0, 12 12 34305 50 & ¥D,—515(3) ((.15%) 1.232
o7 3% 3¢ | 34385 T2 | & IP—AHTTLE) L0, 0. 217} 0.589, 1.055
06, 22 3 | 34300 63 0000y 1.014
05, 24 100 | 3441051 | a *Pe—385(1 E{].O(F.]} 0473
04 BR 20 | 34414 TH | & *Pr—dG8(2 ®.000, 0.408) 1.127, 1600, 2.079, 2537
M 41 2 344220, 34 ¢ "F—520(4
od 08 20c | 34424 20 | L¥H —598(5 E{}.Dl]w} 1.09
01, 87 b0 J4450. 46 e FG—4T24 0.141) 1.087
0, 67 4 | 34452 34 | a'D—490{2)
bl 31 150 | 34457 14 | & ?D—530(Z)
). 74 0 A4463 B4 e G —471(3 (0,000 0,ET 5w
2800, 20 50 | 34482 18 | & 'Fr—598(2) | (0.000, 0.174, . ..) 0622, 0.799, 0.996, 1.179
08, 69 3 | 34488 25 .13y 1.13
&7, 18 2 B4496. I LD AT [0.00) 1.13
o7 73 4 S449% 65, b 4002 [ 00k, 0. ‘31"‘ 0.644} 0.MG, (L6773, 0.9956, 1.320
06, 24 2 3510258 | b AP,—a30iE) (0000w 1.461
06. 38 20 F 34515 741 b *F:——HEEI}I (0, 0709 0,248, 1.040, 1,843
06. 04 T | 34510 T8 | @ 3G 46205
05 48 30 | 34526, 4] (0.000, 0155, 0.207) 0,960, 1.138, 1.350
03 77 10 | 34540 33 | o YF,—388(3) ‘El] .o, 0. 34‘2 (681, 1.013) 0. 32? 1.162, L4497, 1.5840, 2175
o1, 9% 2 | 34368 08 G 224) 0.23) 1.11
N .|—‘!:
91. 36 15 | 34a75.6¢ f & ‘Pn—mﬂgﬂ} (0,188, 1.385) . . ., 1149, 1,536, 1.524, 1719
M. 53 3 4685 63 a "D —43)(2) {0.21) 1.57
I
y0. 26 soc | 34688.85 f & T 5312 | (0.000, 0.622, 1,247} 0.000, 0,624, 1.240, 1.886, 2491
88. 40 20 | 34611.12 | b3D—652(4) | {0000 1179
8769 2 | 34619, 60 | o 3G,—463(2)
£7. 10 2 | 34625 96
&6, 34 & | 34835 BL | ¢ 3P, —O003(2) {0,000, 209 0,923, 1.137, L.330
25. 40 40c | 34647. 03 | e *Pp—a03(1} (00975 1.305
B4, 65 B5¢ | 340650 00 | o H —5055) 0.00) 1,123+
£4, 30 12 [ 346600 26 | o fH—52Bi6) 0.000w) 14678
B2. B3 8 | 348TE
B2 32 25 | 34084 00 | 2 T —44403) (0000, 0278, 0.562, 0.335) 0.650, 0.039, 1.522, 1,496, 1.777, 2051
52 00 8 | 34687.95 | ¢ 'Py—580{1) | (0.000) 1.133
B1. 60 B0 | 34692 B2 | o *P,—400{0) | (0.000) 1.540
80, 57 4 | 34706, 14 £0.000) 0.508
79. 09 35 | 34722909 | « =g,—415{3:| {0.246, €.385} 0.824, 0.036, 1.683, 1.208, 1.347, 1462
a P—aAT1iR
B 21 18 | 34733. 45 { & 5P 454 (2) {0.000} 1.117 W D
7. 67 1 | 4T 18 | b E— (0000} 0. %2y B
77 54 25 /34741 Tl & ‘F4—532E5}
7.0 25 | 3474V 63 | @D 4821 {0.0040] 1,385
74 82 12 | 34774 45 %ﬂ.ﬂlﬂ]‘l 1.0581
74 3 20c | 34780, 54 | b P—52I(I) D.409) 1.17, LGOS
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Tanrr 1. Wevelengihs, lerm combinetions, and Zeeman effects of Ta ir—Confinned

Wave Intensity Wave Term
length and number ook nation Zaeman pattern
Aadr notes
2873 5B 40 | 24720.82 | ¢'D,—533(4) | (0.00%) L84
72 18 T
71. 89 1 | 3ss10.06 || 9 FE40ER
71 59 5 | 3481372 Eu,-:m 1.20
70. &7 & | adsae 47 0.000} 0-956
69, 51 15c | 24838.98 | & 'Fr—445(5) | (0.000W) 1390w
69, 02 6 | M543 | o 'P—iT3(4) | (1000, 0.396) 0.775, 1197, 1.662
08, 64 25 | 34849 53 { PlETiae | ©a028) 11320
68 14 20 | 34855, 52 1 B 1G—602(3) | (0.000w) 0,563
67. 53 e | 34854, 39 (0,000, 0.176, 0.369, (,538) . . .7
67. 41 160 | 34B64 40 | @ VH—538(6 (00007} 1,163
66, 55 7 | 34B71.20 | b 9D;—654(3 Eu,ﬂm 1.42
66, 26 18 | B4B78.47 | @ Cr—466(1 0,000, 0.250, 0.536) 1.223, 1.400, 1.780, 2.102
66. 14 asc | 3as79.8¢ |{ & TR E92B | (0.0000) 12820
65. 70 50 | 34886 23 (0.0001) 1.0854
65. 32 &5 | 34880.85 | &*D—G521(3) | (0000w} 1.328W
64, 26 7 | 34002 52 | « 'P,—402(2) | (8.000, 0.305) 8751, 1.159, L5671
6. 54 10 | 34011 56 | o'D,—5343) | (0.00w) 1.24
6. 41 20 | 34912 80 {0.2645) 1.1050
62 52 12 | 34923 96 {0.000) 1.11%
61. 24 10 | 34839.65 | b 1G,—603(3) | (0.00) 1,01
64, 83 75 | 34043 99 gi%gé&;{ (0080, 0,172, 0.358, 0.642) . . ., 0.901, 1.075, 1.256, 1.436, 1.637, 1,529
5% 04 & | 34955. 55 { b italy | (8000, 0221, 0.453) 8.765, 0.954
59, 72 2 | 3196817 | ¢ 3?*‘%%3% {g,%‘{ 1958
f R v v
B 14 200 | 3490528 | ° 08 {0.000) 2208
58. 75 20 | 31970. 05
58, 43 125 | 34972 99 | o 'P,—403(1) | {0.317) 1.223, 1.556
57. 34 & | 34087 33 | oD 521%1} (0.080, 0.399) 9853, 1.227
56. 68 50 | 34985 40 | e fD,—475(1; | {0.000) 1.502
55. 85 2 | 35005 65 {0.00) 1.21
55. 34 20¢ | 35011. 75 | & *Fy—495(2) ?u.m. 0.587, 1.185, 1.678) 0.441, 0.984, 1.53]
55 18 6 | 35013 75 | o "F,—685(4) | {0.00) 1.10
£1 79 & | 35018 60 (0.0000 0.246
54 21 2 | 35025, 68 Eu,m:j 0,904
53, 54 § | 35033.85 | B3D—656(3) 264, 0.504, 0.753) 0.501, 0.768, 1.032, 1274, 1.492, 1.754
53 18 10 | 35038 26 | b P—513(1) | (0.00) 1046
52 64 10 | 35041.92 | alDs—405(3) | (0.000, 0.161, 0.535) 0,988, 1.120, 1.288, 1.466
BZ 34 150 | S5048 68 | o¥H,—532(5 | (0.2748) 110D W
50. 98 40 | 35065 40 | & F,—496(3) | (0.389B) 1.230 W D
49. 02 10 | 35078 40 | A SF—b6o(5)
49, 98 12 | 35079.08 | a "Pr—475(2) | (0.000, 0.325, 0.654) 0,967, 1.297, L6M, , . . ¥
49, 51 1 | 35083.43 | atGr—168(2
49,08 5 | 35089.02 | g F,—44B(3) | (0.000) 1.172
18 89 20¢ | 36091 13 | « *Dy—536(2) Eu,cn:ruw} 1.35Mhe
48 33 15 | 35097.08 | o*Dy—-i65(2) | (¢.107) 1.513D
47.65 20 | 35106.31 | &iDy—486(2) | (0.000) 1114
16, 54 S | 35120.05 | 7 4G —478()
44, 60 10 | 35144 08 | b "Pr—52002)
44, 46 200 | 25145 75 | ¢ F3—361(2) | (0.1398) 0.988w
43 08 4 | 35151 68 | a De—at6(3)
43. 51 110¢ | 35157 50 | o *H—533(4 | (0.000) L.0S3
41. K1 g | 3518095 {D.000) 1.112
40079 § | 35101 13 | oD —486(2) | (0.000, 0.368) 0.770, 1.143
40. 38 75 | 35106, 13 {0.000) 1.033
30, 91 10 | 35202 01 (0,000} 0.289w
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Tabik 1.  Wardengihs, term combinations, and Zeeman sffecta of Ta 11—Continusd
Wave Intensity Wave Term
length and number comabination Zeeman pattern
hair notes
2138, 78 2 | 2R216.06 | @ rnz—amgl% (0000, 0.362) 0.795, 1.104, 1.477
3% 23 175 | 55228 87 | otH,—510(3 {0.000w) 1,101
3711 7 | 35230 82
36, 35 T | 35848, 16 | B "Fr—H3T{1) Eﬁ.ﬂﬂl. 0198 1.407, 1,633
35, 84 e | 35EHE B0 | o T —532{A) 0.0001) 1.OBGHW R
2 I —d93 (1} {1.209) 1.905
45. 2 25c | 35350.39 |y 5 Hesoa | (0000, 1081) 0.880
3510 20c | 35261 ¥ | oD —b24{4} (0.253) 1.OS1E
33,78 T | 35278 20 | b AG—655{4} (00 1.314
33. 06 1 352BT. 19 b G821 4%
32. 7] alc | 35291 63 | a F,—421{4 {0000, 0,191, (.380, .581) (L2893, 1.0T4, 1.268, 1.460, 1.539, 1.586
32 54 15 | 36293 62 | a *Py—471(3)
1. 97 8 | 36300.76 | «sDn—2BT(1y | (0.7HD) 0.751, 1.401
31 T3 2 35303, 47
3147 4 | 35307 0
30 40 10 | 25320.28 | & *G,—034(4}
30. 26 25 | 3532100 | o SF.—421(2) | (0,000, 0.126, 0.280, 0402} 0.798, 0.034, 1.081, 1.214
20, T 30 | 385327 07 | o P 307 (1) {(DATEH) (.841, 1.069, 1.316, 1.572
29. 19 12 | 35335 41 | a SF—38A500) | (0.977, 0626 . .. T
28 58 70 35343, 04 b M3 —Ba6(5) (0D WE 1.028
28. 08 13¢ | 35349, 20 a D —525(3)
27. 5 Glc | 35355 38 | a *F>—3B5(1) Eﬂ.m 02437 0,457, 0.748, 1032w
2747 10¢ | 5366 90 | b *F,—409(4) G000, 4.209, 0.430, 0.680) 0.08, 1.502, 1,427, 1.664, 1,902
26. 30 3 | 3637 B4 | o Iy—B02(3)
25. 75 1 | 35378 42
24, 64 12 | 35892, 23 | atDy—403(1 (0,000, 0.532) 0-834, 1.485, 2.024
24, 36 5 | 35395, &3
a W4T (5}
23. 32 20¢ | 35402 55 g 1T 480{5} (0.254) 1.002
23. 61 3 | 35405, 24 | b H—50B{n}
23. 07 15 35412, 05 a 4D—525(3) {000, 0.201, 04037 1.226, 1.411, 1,5%7, 1,792
20. 71 & | 35441 61 | b 1E,—E96(3) (0.0HM, 0341, 0.605) 0.325, 06T, (L0098, 1306
20. 0B 3 | andd% BB | b YP|—B2R(1) {0.258) 1.448
1803 1 25451, 44
1% 52 15¢ | 45456, 62
1% 13 Thc | 85461 51 | « "P—d461(1) | (1.086) 1368, 2.352
18 35 20 A6547]. 28 4 FD,—511(2) (0000w} 1.655H
17. 10 200 | 35487.11 | & F—411¢%) | (0.171, 8,38%) 0.059, 1.160, 1.352, 1.567
15. 72 2 | 36504 44
15 00 B0 | 35913 55 | & ¥G—ATI
14 46 20 [ 35520, 28 | olD—48002) (0.147, 0.232, 0.508) 0.983, 1,218, 1,403, 1,60]
14 30 B | 35522 35 | o fF—d17(m (0.7158) 1.600H
13 52 3 35542 1%
13 05 2 | 25538 10 | b *CL,—63T(E) :
12 B3 & | 96548 44 | B F—452(1) En 000, 0.408) 0657, 1.055, 1,451
11. 70 1250 | 35555 20 | L F,—5405) 0.000F) 12128
11. 33 13 | 35557 53 (0000, 0173, 03417 599, 1.060, 1.240
10. 48 2 | 35670 62
(. &4 15 | 36577 44 | & *He—015(8) 020899 1.147
0. 06 16z | 35588 41 | a 'Fe—d17{4 {0 I}WW} {I 47240
1 | 25 | 3559813 | BYH.—616(6 00000 1
0. 75 12 | 35605 17 | o tDr—490(5) (0000, o, 193]' 1113, 1.312, 1.508
07, 30 30 | 35004 73 {0.000w) 0.8724
07. 23 5 | 2561170 | « lI%rauscs}
a "F,—3832(3}
05 90 16c | 35628, 87 |1 . *H,—EME-!} (0. (e 1,109
05, 46 % | 26634 2% | b 1G,—824(4)
05. 33 15¢ | 35635 96 | b *P—530(2} | (0.004, 0.299) 1.774

138



Tanre 1. Warelengehs, jerm rombinations, ond Zeemon effects of Ta 1—Continued
Wave Intensity Waeve Term
lengih and nurzher combination Zepman pattern
xair notes
a TP—4752
2805, 07 s | aosae.21 ([ ¢ 4TA | 02428 12420
04, 58 3 35645, 46
04 a1 20 | 35652 71 n*gg—ﬁaﬂm (.00, 0198, 0.430, 0.63%) 0,531, 0,738, 0.040, 1145, 1.349
B 0 —RRB(4)
03. 80 10 | asess 38 | B IEAAR(L
02, 03 3 A5666. 44
02 34 10 | 367X 93 | o P —463(2)
o 53 15 | 3500700 | & *Pp—413(1) (0,000, 0.543) 0.T82, 1.322, 1803
ayee. 27 35 | 35T 06 | b :E.—ﬁ;gﬂ% (0.328W4d) 1.0340
’ o *P—47a( 1)
48, 72 40 | 35720. 13 } . IS'_“” E i | (0.2068) 0.865D
& Wr—490( 4} =
47. 76 200 ASTEZ. 40 2 P 267 () {0,000, 0,170, 0.555) 0.820, 0.995, 1.1756, 1.351, 1.523
8, 58 5 35747, 41 a2 MWo—4TR(2)
UB, 08 2 | 3575380 | aiDy—514(4) (0.000, 0.343, 0.670, 1.005) ¢.105, 0.413,
05, 20 70c | 35765 O] i 3G, — 434 (4) I:Ci %-%Ei ggﬁ 0.518, 1.104) 0.205, 0. 501 U TTS 1014, 1,264, 1.540],
o4, 10 & 3577, 16 [ﬂ.lIH]w} 1LOETw
43, Rd M) 33782 26 o 3F—220(3} (0000, 0.251, 0.519) (.48)0, 0.7335, 0.0%2, 1.241, LG50
0 47 4 | ZATET. 19 | @ PD—482(2% L0000, O, (L1985 . . L7
@ *Dy—5]1 502 ¢
U1, 584 10 3580E. 14 $ b ?},'_ﬁﬂz(gg (0.000, 0.239, (+453, 0.664} 0.193, 0.414, 0,593, 0.774, 0.976, 1178
a —411
9. 37 H) 35814, 18 d ‘F;—ﬁ&ﬁ 5 {0.000, 0.392) 0.754, 1.164, 1.551
A0 14 30 [ 35842 58 | 2 D—530(2) (0,246, 0.522) 0.941, 1212, 1.474, 1727
B8, 95 3 | 34845 20
86, 77 23 25273, 20 e 3F—3B5(2) (0000, 0.220, 0478 0.775, 1,004, 1,342, 1,484, 1736
BS. 249 B oanEuR 28 & "H ,—603(3) (0.000, 0,168, (.328, 0.313) 0.47L, 0.6G0, 0.843, 0.001, 1,135, 1 288 1 453
84, 06 76 35896, 6O it 2P—215(3} (0000w 0.2034
B4 46 2 A5005. 04 & 3T —B06(1}
83. G4 3 [ 3502138 | AID;—886(4) | (0.000WD) 0.6934
8190 12 | 365938 05 | a fFp—421{4} (0000 WE) 18418
8135 1 | 36943 20 | b TH,—E13(5)
81. 14 T | 36045 92 | a P59 0000k 1.123
a0 83 10 | 35040.92 { 4 5P9—4?3{3} 0.000, (225, 0.435) 0,749, 0.7, 1156
a0 34 50 | 35056. 21 ] a iF—369(1 0.000, 0.332) 0,696, 0.005, 1.336
74, 46 2 23067, 65
70, 06 2 35972 Bd LG, —613(5)
78 8] 30 35976, 02 a 1D —405{3) (.00, 0.209, 0. 413} 0.808, 1,044, 1,204, 1,497, L.7T19
76 9i [ J60H. 60 a 'F—H08(2) (0,000, 0.150, 0.21%) 0,653, 0.803, 4,058, 1. ]45
76 70 20 | 36003 30 | o°Dn—b532(5 | (0.000w) 1.0
76 23 & | 36000 42
¥5 A8 & | 36020 52 n*H,—uﬁ-iEE:i} (0000w 0,940
75 10 a0 | 6024, 16 | o SP—113(1) Eﬂ.mﬁ} 1.530
4. 56 40 | 36031 17 0.000, 0.137, 0284, 0.430, 0.582, 0.752) 0288, 0.412, 0,570, 4.711,
0.874, 1.024, 1.146
74,18 15 | 36036, 10 | &°Dy—505(D) | (0.000wD) 1400
74, 60 5 306M3. G5
7347 1 36058, 25 a ’G:—é'?&%ﬁ’] {0258, 0.735W) 0,335, 0.632, 0.919, L1852, 1.470, L.7T87
T2 24 2 el 33 & P—E22{1}
72 06 o | 38063 66 | o SP,—467(2}
7L 82 75 | 30066. 68 | o H &5} 000k} 1070w
70 54 1 | 34083 3¢ | e :P,—623(2)
70, 32 4 | 36086.28 | o!Dy—296(3} | (0.0{Hhe) 08094
70, 10 15 | 36080. 18 | ¢ 1G—T12(5) {ﬂﬁg\.’rﬂ.ﬁﬂﬂ, 0423, 0631, 0.892) 1027, 1.223, L.430, 1.630, 1.840,
69, G5 5 | 36044 0% | o *D,—540803) (0.396, 0.574, 0.824, 1217w} . . ., 0,928, 1.320, 1.762
68, a7 12 36115 54 a F—302(3) (0,000, 0.395, {L?Sﬁi 0339, 0,733, 1.136, 1.522, 1.922
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Tasus 1.

Warelengthe, term sombinations, ond Zeeman eferts of Ta 11— Conginued

Wave | Intensity | Wave Term
Jength ancl number nombination feeman pettern
hair notes
2757, 92 2 | 36117. 51 | a*D,—495 zg
87. 10 16 | 28128 20 | « *F,—420{3) | (0.132) 1.083
86, 78 1 | 3613227 | a*Dy—533(2)
66, 40 12 | 36187.30 | @ "P—468(2) | (0.000, 1.236w) —0.197, --1.001, 2357
B5. 50 2 | 36147 95 | b P,—646(3) | (0.000, 0.515, 1.048) 0.429, 0,920, 1.437
B5. 04 2 | 36155, 18 | B F—546(3) El}. - 0.206, 0.600, D.07) 1224, 1625, 1.833, 2.124
63, 36 B0 | 3617716 | o P36 | (0000, 0.634) 0.000, 0.934, 1.866
62, 05 76 | 36194, 27 g,ﬁ;‘g—;gigl (0.000 W) 1.464
61. 75 75 | 36190.54 | « JF,—:m{t} 0.384, 0.7T0) 0.249, 0.512, L.0AE, 1.585
59. 28 20 | 36230, 5% | « "P,—4B6(2) | (0.000, 0.473, 0.990) 0.575, 1.130, 1.610, 2087, 2.538
59. 05 26 | 36233 6% | ¢ F;—430(2) | (0.000) L09T
ha. 16 2 a6245 36
57. 26 40 | 36257.20 ] 430G,—489(3) | (0.000, 0.250, 0.549, 0.871) 0.143, 0.455, 0.774, 1.015, 1.260, 1.535, ... .
b VP, —536(2)
56, 30 25 ] 3626076 If b SR RAHE | (0.000w) 11494
54 21 2 | 3020727 | @3D,—534(3) | (0000} 1,228
53 4B 5 | 26307.20
52 4 100 | 38319 08 | o "F,—389(3) | (0.240, 0.475, 0.762) 0.485, 0.744, 0,997, 1239, 1.490, 1.768
51 B8 3 | 38326.79 | o:D;,—498(1) | (0.00) 0.93
50. 35 100 | 38348 24 | ng—-iazmg 0.176) 1.125W
48 58 20 | 36371, 70 | & B,—537¢1 0.09%) 1.217
46. 53 76 | 38394 Bl | g°D—521{8) | (0.000W) 1.197D
46 5T 3 36411, 50 & "D, —495{1) (0.4%5 1.512, 1.984
43 98 1 S64EE. Gd My 0dn 1051, 1.294
42 23 15 36455 BI & a8 (000, 0624, 1.04%) 0080 40, 0.404, 913, 1.454
10, 89 AD | 36476 34 | oSD,—536(Z) | (0152, 0.279) L1042, 1191, 1.843, 1.476
ERg T e g PG | 175, 03109 1,045, 1,184, 1,371, 1.528
38 20 1 | assag. 61 | - @175, P 1045, 1. A
37, 30 2 | 36522 80
36, 91 15 | 30628 60 | a "P—480(3} | (0.332, 0.647, 0.995) 0.623, 0.044, 1.276, 1,598, 1.927, . ..
35, 26 50 | 3654883 | o WP, 48205
83 67 2 | 36560,98 | a'D,—511{2
33. 33 26 | 38574 54 | «'De—551{3) | (0.260 B} 1.257D
51 26 8 | 3n602 32 (0.000) 0.930
ao. 98 2 | 36606, 11
30, 74 80 | 3660030 | ¢ BB | 0.000W) 11618
an. 25 1 | 3661586 | b *Fe—pl1{2)
20, 03 3 | 36620.19 | ¢ YP—628(1) | (0.424) 0.011, L340
20, 37 1 | 36627 69 | & "Ps—B51(3)
28 70 15 | 36635, 41 (D.000) 1.176
o8, 32 2 | 36641 7R a’H.—ﬁ‘MEﬂ
27, 44 75 | 36653, 62 | a F—302(3} | (0.300) 1.108
26. 55 4 1 36661 47
26, 41 2 | 36667, 42
26 15 | 36672 20 | B 'H,—611(4) | (0.204) 1.028D
25 44 76 | 368680, 40 {D.000W) 1.032D
24 0) 12 | 36698 69 | oD, —513(1) | {0,207) 0.841, L.0O0G
23 85 40 | 36701 82 | BIH—621(4) | {(0.00) 0.98
23 67 1 | 36704 30 | ¢ "F—g03(3)
23 40 3 | 36706, 70 (D.000) 0,845
22 20 1 | 36724 00
21. 82 3 | 3672928 | @ H—525(3)
2118 1 | 26738 12
0. D5 10 | 36758 13 (0.113) 1.043
19. 59 2 30760 24
19 28 1 i 38762 60
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Taere 1. Wavelengiks, ierm combinations, ond Zeeman effects of Ta 11— Continued
Wave Intensity Wavea Term
length and nnmber eormbination Feeman pattern
ABLC nokes
2718. 95 8 | 3678801 | 4 F083(3)
17. 26 2 | 26700. 94 2 ,‘fi.'—wzm
16. 49 a5 | 36801. 36 ){ 8 :E':ﬂi{zi (0000, 0.955w) #2183, 1.276, 2,357
15, 31 19 |81z a0 | 3 —405(5 fo.um:r 12201
15 14 3 | 36819 56 | b 'G,—622(5) | {0.000) 1.017
it 8 1 |36 0a | b oand | w000 128
1 [ — N .
14. 28 8 | 36831 20 :f&ﬁ?gﬁ; {0.000, 0.426) 1,064, 1444, 1,979
13, 44 1 | 36842 64 0L00WI 1115w
12. 59 3 | 36854. 24 | aD—H25(3 {0.000W)1,.451
1. 71 2 | 36868 12 0.000) 1.672
10, 73 40 353373 55 E‘.’:I}‘_“" g-ﬂ Eg,&l%)} 0.347
10. 12 12 | 36887, 81 — 5534} 00 1.1
a "—4R6(Z) | (0.000, 0.228) 0.432, 0.702, 0.936
09, 27 125 | 3688034 |, aF, 26604} | (D.474) 1915 )
08 73 1 ) 36006, 72 | & D —B16{2)
05. 53 1 | ao9s0. 31 ([ BB 1 000D 1267w
05 32 12 | 3896322 | B "Fy—516(2) | (0,000, 0.305, 0.620} 0.352, 0.876, 0.985, 1.205, 1.608
3. 05 15 | 38871 45 | eiDp—505{1} | {0.000, 0.257) 0.847, 1.130, 1.508
02 69 15 | 3697650 | « ﬂD;—&ﬂE{} Eo,nmm 1.13440
02, 78 35 | 2608700 | & F,—360(1) | (0.652) 0.000, 0.685
2. 66 a5 | 368090. 84 | o D—555(3) | (0.300u} 1.396D
02. 08 10 | 38097, 61 a!D.—asafz} {0,000, 02?4 0.570) 1.019, 1L.308, . .
a1 07 35 | 2701136 | & *F,—555(5) (o.ugm‘h 0.17 m ) 353 0.528, 0.710} 0,389, 0,522, 0,685, .36, 1.057,
1.230, 1.4
2699. 90 2 | a7ozn.as | b SPr—E5(1) | (0.000) 1473
99, 69 4 | 87030.33 | biDy—603{3) | {00000 1.1%0
98, 8 15 | 87042 48 | b *P,—555(3) | (0.000) 1.396
08, 52 2 |av4.34| (0000} 1.259
98, 30 16 | 37040, 81 { g ,’}F‘ﬂﬂﬁﬁgg{ (D.000) 1.044
98, 01 3 (306333 | & :g,—qggg} {0.399, . . .} 0.740, 1.155
. 4
97 84 2 | 37065 7O { uﬂD::ma(l} (0.000; 1.284
97, 39 10 | 37061 88
96. 81 5 | 306070 | b ‘G.—ﬁ&ﬂ%ég
96, 52 1 | 37073 79 | 2 'P,—604{1
08, 22 B | 3707793 | B5G—624{8) | (0.000) 0.512
96. 70 12 | 37085 04 | & 'F,—46R{3) | (0.000) 1.242
. & YPp-4R0(2} | (0,000, 0.143, 0.305) 0.968, 1,124, 1,289
95. 54 2| STOST. 3L K5 o spii a7aiy | (0.000) 1.157, L.246w
TR L = e
w p b M . » .
81, 20 25 {37132 78| o *F;—*ilﬁtgﬁ} {0.000w) 1.7208
o0, 79 1 | 37152 18
90, 44 . 2 | 3715680 | a 1P,—408(2} ‘ (0.000) 1.585
o0 36 3 | a7is& 66 | b °P,—545(2) | (0.000w) 0.89]
%0 20 5 | s7ieoul © (0.06%) 0.902
89 &1 1 | 37166 3
80, 27 50 | STI73. B0 | o 3F,—440{4) | (0.0001) 1175w
83 75 1 | 3718099 | « *3,—208(5}
83 46 3 | 37184 95 (0,000, 0.445} 0.676, 1.101, 1583
87, 46 4 | 37198 76
87, 00 2 | 3720518 | a P—4800Y | (0.222) 1.333
86, 5% 2 1387 | 4 P—ag6(3)
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TakLE 1. Worslengiks, isrm combinalions, ond Secman effects ¢f Ta 1—Continued
Wava Intenaity Wave Term
lenigth and number comblnation Zeeman pakiem
hair notes :
a IP—413{1) | (0.000) 1.890
2685. 16 150 | 87280.64 H{ T ep¥T350 | (0000, 0.019w) 0.000w, 0.600w 1220
84, (4 1 37246, 22 | g IF—021{4)
B3 VT 4 [ 37240 91 | ¢ W —B08(2) (0000 1028
B2, o6 4 | 3THL2G | b 'H;—ﬁlﬁES} (0000w} 1.094w
Bl. 25 25 | ATERL U1 | afD—530(2 {0.000) 1.464
80. 66 75 | 3720317 | a sF—A17(5) | (0.000w) D.8154
80 06 75 | 37301, 50 | a Px—a20(3) | (0.000, 0.233, 0.461} 0.667, 0.002, 1.126, 1.361, 1.586
79 77 2 | avi05 52 | D552
70 26 L) AT312, 60 ¢ FFe—H02(3)
T8 51 50 | 8731894 | &¥H,—5655(5) (L0000} 1,038
TH 48 20 | 37351 44 | g 5P ,—4BHO 00001 2304w
Th g Iy | 37359. 45 | 4 SR, —4ITid) 0.202) 1.324D
5. 73 B | 2736192 | g EHLEE 0,000} 14840
70, 5d 3 | 2736453
Ti B5 3 | ATATL 1A
T4 19 30 | 3FIEI. B} aiH 6325 [0.000w) :.1584
7& 16 F 37307, 7d
72 50 B0 374006, 97 a "Py—430(2) (266, 0.563) 0.563, 0787, 1.066, 1,320, 1625, . . .
7L 76 2 | a7d17. 44 | oD, 546(3)
71 45 B | 37422 3% | o 'F,—4ATL(E
7L 6 | 3742797 | & TF—142(2) 0000, 0.173, 0.348) 0.780, 0.021, 1.103, 1.242
68 67 an | AT448. 07 | g 1F,—R23{H) 0.000) 0, 053
68 40 5 | 37484 52 | 3D, —HB0(2) 0000w 1.124
67, 40 G | 3T4TE B3 | B P —ATL(H Eﬂ 00 1,148
67. 20 5| 27480 15 | o ¥D—548(3 0,008, 0.265, 0.G04) 0.352, 0.64%, 0.950
67, 00 18 | 37484 17 | a "Fr—385(: (0.000} 1.000
-G6, 41 - - 3 37402, 40 a‘H4—533E4J (0.000w) 1.0TGD
65. 60 B | 37508 81 | o SFe—a3B5{1} | (0.000, 0.520) 0.480, 0,008, 1.520
6d. 25 75 | 37522 981 | o W—555(5 | (00000 LT4RH
a3 85 25 | 37528 00 | &tD—B21(1; (0.7568) (.545, 1.020
a3 41 1 | A7534. T3 | & 3F—T2(4)
W3 07 10 | 37h39. 42
63 () 20 | 3704047 | b F—BI1(H L)) 1048
G2, 96 & | 37H4103 Eﬂ.ﬂ[ﬂw} 104810
62 27 2 | V55070 | £ FF—004(1) 0,000} 0.714
. 81 3 37571. 36
5. 40 4y | 37591 23 | o "F—40Z(3) 00000 1.3204
58 80 TH | 27508, 99 | & IF—444(1) (0.137, 0277, 0.414) 0050, 0780, 0,923, LOBG, 1.247, 1.370
53 14 60 | 3VEN% 07 | e 3G—5080) El}.'l'.l[lll. 0.246, 0511, 0.33T) 135, 0.542 0767, 1.015, 1.274, . . .
57. 70 5 | ATA14 42 | atH,~534(1 00005 0972w
56. 14 20 | 3763711 | « 1D3—511£2j {0,245, 0.£88) 0.848, 1.107, 1.358, 1 594
58, 34 25 37648, TG b AF,—561{1} (00000 1.27 1w
Bd. 8% 6 | #7655 34 {0000, {.338) 0,651, 0.874, 1,208
54,51 3 | areen 47 | osD—521(0)
Ad. 34 3 A7Y6EZ. 01
53 45 6 | ATATH 63 | R Dy—0R2(3)
52, 46 3 | 37480 43
51. 23 %6 [ 3770717 | & 'F—431 {4} %0,28013} 1.3300
50. 52 4 |32 | e P45 0,160, 0.303) 1,305, 1.453, 1.617, 1,788
48 54 L] JIT45. 48
47. 14 3 | aFyed 00 | e 'D—3513(1)
46. 20 | BITER T8 | o EGp—405(3) (- - . 0301, 0787, 1.246) 0070, 0,508, 0.894, 1316, . . .
46 74 20 | 3FITLO2 | a fPp—49803) (0000, 04567, 08400 0,181, 0.478, . . .
45 91 15 | 37782 96 (LETGY 1.060
45 09 30 | ITTILBI | & PG {ﬂ.nghﬂ,lﬁ, (1383, 0.577) 0786, 0911, 1.080, 1.253, 1.475, 1.64A2,
44, 58 100 | 37801 87 | a it —305(5) | (0.000W) 1.1684
43 43 15 | 3TBLE &Y g ;E 4'?552{ 0.0, 0260, 0.535, 0.778) L.175, 1,379, 1.645, 1631, 2.158, 2.428
[
43. 03 12 | 3782412 { BIG.Biggy | (0-247, 0.468) 0.807, 1.058, 1.285, 1.524
42 91 2 | 3732578 | & ME,—495{2)
42 70 & | 3TsZR TH {000} O.862
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Tak E 1, Warelengiks, ferm combinalions, and Teeman effecs af Ta n—Continued
Wave Infensity Wave Term
length and number comhination Zeeman pattarn
halr nohey
2842 0 3 27838 04 b *Ps_563(3)
aL 16 s | avaso.ss ({ 5 FT 20 | 0403 1. 043, 1.508
40. 61 12 37R6R B2 (00005 1
400 13 2 37RG4 64 ¢ 1Dy—T08(2) {0324, 0.522} 0.412, 0.716, 1.017, 1.331
34919 4{} 3TATO, 16 a "G—a06(3)
38, GR 25 37584, 45 o *P:—435(3} (0,000, 1. 246, 0 521] 0548, 0.827, 1.073, 1.315
37, 94 30 | 37807, 0% | oD —551(3 {00007
37. 34 3 |35 72| B ‘Fz—475E1} {0,044, 0454}
36, ) 8 | 37012 0% | B AF,—524(4) | {0.H9 1.49
a8, a7 2 37916 38 @ W3 —521{3)
38 448 2 718 42 @ fD—588(2)
36, 20 2 7020 66
345, 50 200 7930 92 a SFp—38h ) (OO0 Y 0BT
3t 25 3 JT950. 20 B :Er:ggﬂgg (0.000, 0.264) 1,196, 1428
] 1 .
3378 76 | R7956. 94 { Iy 'F:—ﬁﬁ-iés} {0004, 0.249, 0.434, (1.661, 0.546, 1.002) 0,516, 0.511, 0.710, 0356, 1.030
33 20 10 | 27964 02 0.000) 1,247
32 60 2 | 37978.97 | alD—515(N 0.192, 0. ass; 0.922, 1.116, 1.299, 1.528
a2 27 26 | BT9TR.TE | a ’HP—G‘HEE} 0.280} 1.066
an. 24 12 | 37099 29 | & "F—525(3) 0.451, 0.720, 1.451) 0,633, 1.016, 1.414, 1.850, 2.278
30 53 25 | 38003, 28 | g WW—448(E 0.14%, 0.354, 0.540) 0.714, 0.906, 1084, 1.246, 1.426, 1.002
n 1 3 AB00R, 25
25 09 2 38011, 62 & "P.—198{1) (0000, 0.532) 0860, 1,401
w21 1 38022, 96 ¢ FF—611(4)
25, B4 5 IBOZE, 2B b SF—BaG(5) 0.000, 0,253, 0.4056, 0.762, 1049 0147, 0431, 0.733, (.06, 1.220,
1.408, 1.758, 2.026
26, 74 2 3B0SE, 67 a D—515(2)
26 44 2 | 38063 00 | a "P—a8T(1
24, 70 3 a807E 80 ¢ *F—B16(3)
25, 33 G 25079, 09 a "F—478(3 (0.000) 1.314
21, 40 5 | 39134 92 | B F,—2TR(R} | (0000, 0.149, 0.285) 1.213, 1.360, 1.479
0, 45 & | 38150, 08 | oiD,—H6304) | (0.307, 0.476, 0.830} 0.558, 0.6%1, 0.849, 1.004, 1.174, 1.351, 1.534, . ..
19. 04 2 38170, 54 e I —{4)
15 08 -\l 38T 45 {0,008, 0283, 0576, 0,500, L1AG) 1204, 1.476, 1.75%, 2067, 2.362
18 87 2 38173 02 (0. 000key 1,001 4
18 62 1 3R1TH 59 b TP, —EbA{2) {0.000p) O 0DEE
17. B5 8 | 58190. 836 | o 'F—53002)
17. 22 30 3RIOT 14 a D —82R{1) (0. {000ne) 0LBTH
15. 12 2 | ag213. 21
15 46 3 28222 RO 2 AP,—435(1) (0.000) 0884
14 Gd 25 38230. 35
13 5D 1 | 38251, 45 {0.000w) 1.162
12 62 M J2304. 29 e FFy—392(%) {00009 142358
11. ™ 20 42273 50 a D —B5BG{G) (0000w} 0.TA2:
10. %2 12 S350, 27 b 3H —H37 (5} (0.237) 1.076Gur
0. 37 i 38311, 4 a 3D —bb6(3) (0,000, 0.269, D512, 0,804 0.482, 0637, 0924, 1,182, 1,451, 1.6%
0z 18 3 38320, 52 o +D—R25(1) (0000 1008
07. 84 100 3E334 48 M0 W) 1 241w
05 43 100 | 38355 20 | otH —542(4) | (0000 1.1
05 12 30 | 3838072 | a'Dy—55(1) {nuuo,{}zzs} 0975, 1.175, 1.392
06. 58 1 | 38367.72 | o ag.—agu 2;
e A —555(3
0% 11 10 | 38374 63 { a =F:—415E3}
04 74 4 i 35480 11 b “G.—EﬁﬁEai}
04, 52 o) | 35385 20 | =°:Dy—555(2) | (0.080, 0.615 0.553, 1.464, 2.080
03, 40 125 I 33208, 48 gaﬁ‘_"‘*‘gﬁﬁ Eg.é-lﬂj ;ﬁﬁd
02 98 15 | 3840637 { 4 =Ga—er-6352( P 0] 0.
01, &8 3 1 3834256 15 {0.000, 0,168, 0.3565) 877, 1085
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TasLE I. Waselengfhs, ferm combinaiions, and Zeeman affects of Ta n—Continysd
Wave | Intensity | Wave Term
Jungth and number combination Feeman pattern
harr notes
26 04 20 8434, Y2 b "%4—638 ;::Ii (0.0 .99
a g—ms
o0 73 0 8450 24 a VFp—446(1) (0000 Le3WE
2558, T2 1 38468 97 & *H —GG4(5]
Bg. 15 75 AR4TE. RO & VH —56066(0} ({LO0D) 1.127
97T, BO 5 IE4R2Z 61
BT. TS 10 | 3R483 34 0000, 0.122) 1.160. 1.202
87 71 2 28454, 00 b FP—B58(2 M, 0.182) 1.349, 1,524
06, 19 2 8494 66 ! (000 1.018
06 46 75 a8m02 53 a ’Fg—éllgﬁ} |I (0.0MHMe} 1.325
46 14 1 J8807, 12 a¥D—5T0(8 {000 1.30
95. 48 7] 38516, 4G i 5F,—335g2} {0.0HMe, 0.962) 00000, 0,957, 1.050
34 43 10 J8532 B3 I BRI 362, 0756} {16550, 1085, 1,441, 1.500
o4 25 20 35536, 28 a 5F—8585(1) (0.000) 0.465.4
93, 05 4 | 3853078 o 'H 56551
3. 68 50 38543, 67 o S —d 2003 (00D, ©.212, 0443, 0.077) 0.779, 0.099, 1,224, 1,446, 1,050, 1.558, 2,111
93, 45 15 BRSAT. 12 | g 3G,—E503(3) 0,301, 0.762, 1.13%) 0.508, 0.591, 1.280, 1.620
92 51 50 | 3860. 63 | &!D,—521(3} | (0.000) 1.079
02 13 2 33566, 54 | g TH—a67 (4} 00000} 074w
91, 06 2 ABGR2Z. 64 000 1.353
0. 20 o) | 33685.63 | &!1D 5211 0.004, 0.520) 0.618, 1.110, 1.613
20, g1 25 Aga01. 27 o FPr—343(3) 0169} 1.361
29,12 3 3801 o8 ¢ *F—a16(3)
35 83 15 JRA1E 24 a *F—454(2) (0000 DPAR
22 08 ¢ 3RGET. 16
B7. 35 10 38638 DS a *P;—510(3) {0,452, (0885, 1,363, 0284, 4.707, 1.14%, 1606, 2.042, 2,618
26,08 10 Je8pd3. 52 b B —580(2) (0,000 0.891w
26, 41 10 3E652. OT
85 47 2 38666, 18 b :g;—-gﬁ% |
a il 4 |
84, 49 75 | 38680.76 | Z.giTRELil [ (0.342) L16SH D
84 02 Th A8487. B4 (0.000w) 1195w
B2 52 110 38716 21 & *Dy—558(1) (0L0G0, 0.211) 1,047, 1.219, 1.438
B1. 61 15 38722, M) & ’F;—iﬂ-l?i] (0156) 1.232
1. &) 4 28725 61 @ fD—4513(1) (00} 1.047
80, 60 25 38738 16 {ﬂ-{lg'g,ﬂﬂiﬂ%lé 0.4568, .6ES, 0.91%) 0,215, 0,454, 0652, 0,012, 1.144,
a "Py—511{2) e
79, 06 4 35782, 26 h ’F::533{4'.I (0.000W) 1L.323WE
T8 25 40 38774 44 a M3 5140 {03480 1OTHH D
7537 100 JE78T. 63 (0.000w) 1407
76. 75 B | 38794 48 a *H ,—b46 (%)
76, 44 25 3ES01. 60 a*H 58904} {0.0000) T.025
76, 06 & JBE0Y. 43 8 *D—05d5(2) (0,000, 0.433, 0,868 1.023, 1.460, 1.888
75 23 12 #8810, B (0.000F" 1403w
T4 6d i 38823 78 b Mz—0H6(3)
T4 0% i 43837, 06
7370 2 38542 Bh ¢ ‘Fa—ﬁ‘zif‘i}
73 20 8 38850, 44 a  D—060(2) (0.205, 04407 L773, 1.008, 12540, 1.467
71. 2 20 38875 86 2 P, —442{1) (1.308) 0255, 1.554
71. 28 3 38870, 49 a *P—a85(2)
7. 94 3 | 38884, 83 | & 534
70, B2 3 | 32886, 44 | o Pi—6A0(1} !
70, B0 6 | 389880 7R | a IP,—622{i} (
64, 99 2 35895, 97 b “tlgwggg{ig:}- (0.0MHhe) 1.2244
o tP
69. 13 40 | sep2.or [{ 2 B | 0133 12180
68, {4 15 38023 46 i 3P:—442{2} {0,044, 0.301) 0936, 1.245, 1.538
8i b2 1 43861 53 | o 'Fr—038(4
8a 11 4 | 3897308 | & 'Fi—421(2) | [0.000, 0.168) 0.870, 0.524
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Taswe 1. Warelengths, term combinalions, and Teeman effects of To m—Cootinued

Wave Intenaity Wave Tarm
length atd stmber sombioation Zpeman patiern
Anir notes
ﬂﬁg;: g; g g%’fg gg b FF—436c2) (0,160 1.10:
ia,
62, 22 I5 | 3901700 a*Dl—aanEz:n {0.000, 0.484) 0,202, 1.344, 1.B34
61, 82 1 | 39023.05 | & 'Dy—625(2)
Gl 16 10 | 39033. 14 i ¢ WF,—621(4) | {0.121) 1.056
60. 44 5 | 3004405 | o *Pi—514{4) | {0,004, -:)453} 0,574, 0.881
wie) L masl e | ehimy
8 —
8% 15 2 0053, 32 b *F—5a36(2) (000, 0351, 0.723) 0.296, 0.662, 1.013
B 34 15 30078, 10 {00000 1.181
E; gé 50 gg%’i g-ll b 1F—487{1} E[I‘.'IIII.'H]:.I ﬂ.%g?}] 0.745, 1043, 1.359
. 4 D.HHY 0,
b6, 38 2 39098, 38 a *Pr—515{2) (0.0WM¥0, 0306, 0.624) 1287, 1.578, 1.003, 248
58, 5i 36 | 39104. 10 | a 'P;—444(0) | (0,060} 1.547
55. 53 4 | 3911915 | o"Di—537(1) | {0.404) 0.846, 1.261
55 34 1 | 3912208 | ¢ °F—622(5) |
54, 00 30 | 39128 €8 | o ‘Fe—436(3} | (0.004, 0. 256 0.516) 0.57%, 0.536, 1.095, 1350, 1.560, 1.914, 2.203
54, 63 &) 29132 94 o *Fr—417{4) (0.0 1.2
A4, 02 2 39142 14 (0.0, 0. l?ﬂ-} 1,263, 1.406
ag. b2 i2 39149, 85 a 1D —536(2) (0.243) 1.4130
53. 19 44 30154, 87 | (0000w 00408
62, 61 3 35163, 81
52, 00) 1 | 39173, 20 | & *B;—498(1)
51,75 25 | 39177.28 | o 'Pp—4dRBi3) | (0.000w) 1,139
50, 36 5 | 3919842 | « *Pr—5I0{3) | (0.000, 0.257) 0.619, 0,894, 1.155, 1414
50, 11 7 | 39202 25 | u Th—402(2 | (0.143, 0.202) 0.B56, LO10, 1.147, 1.311
49, 20 10 | 39216 16 | « "¥,—180(3} | (0.000) 1.148
48 97 L 39219, 78 | & 5D,—5B4(5} (L0 1165
47 81 1 | 3023766 | oD —577(2}
47, 64 L l 30230, 96 b AP —555(1} (0K 1,406
48, 32 L] J0260. 58 | B G534 1 (0.0, (2243 0,907, 1.135
45, 68 1 30270, 45 | b FH,—837(5
‘!:i gl) '?g gggg% gg a:gg—igagg (0000, 0.251) 0741, 1.004, 1.252
44 91 a iD—564
44 37 75 3029060 | a ‘Di—ﬁﬁ&{&) (0 AHHE, 02000, 0,301, 0628, (0873} 0169, 0345, (L5458, (.786, 0.937, 1158
43. 33 2 | 3030676 { a =G=—51u{3§ (0,740, 0.990, 1.259) 0.922, 1,176, 1.420, 1.680, 1 025, 2.162
45 18 3 | 30308 08 | o CF—400(F
42 74 6 | 30315 93
49 36 26 | 3032176 « %—511{2} {0,180} 1336w
40 G0 10 | 39348.99 | a*D—a28(1 (0.508) 0014, 1.501
39, 37 1 | 30368 01 | o $Fs—622(1) | (0.000} 0.747
% ;g g g%éﬁ' gﬂ SF—024(4) | (0.000F) 1.087
§ ) 1.087w
a5, 75 203=8. 05 g IF;—4800E) E{] 240, 0.848) 0.761, 14043, 1311, 1.576
37 18 i) J0402. 34 & "D, —a51(3) L] 176 0,203, ﬂ.ﬁH]l 0.821, 1.025, 1.254, 1477, 1.703, 1.928
34, 30 20 20415 o4 e Wi 52103 (00007} 0855
35. 36 4 29438 20 a3 51100 (0,000, 0,438, 0.368) 0 , 511, f1.941
24 73, 2 | 39440.11 | ¢ ¥F—630(2)
34 22 1 | 39448 04 | o 'P—&2E é}
a "Dy 5I003)
3404 25 | 30450, 79 { a "Py—BI3(1) | (0.008, 0.350) 1.048, 1.404, 1.818
35 76 2 | G455 23 | o *Fy—462(4) | (0.000, 0.200) 1306, 1548
22 37 20 | 30476 0 | o VH,—63T(5) | (0432w} LOSGW
3213 140 30430, 5a 0 FF—431(4) {0.H0] 1.293
3.7 & 38487, 13 a AN —530(4)
1. 10 3 38406, 60 (0000w 10274
0, 18 f, G 36511, 03 a "F—421(0 {0.00key 1.2504
20, 50 |l 12 39521 82 a D —847(4) (0.101y 1.1%0
20, 18 i 39526, 86 Eﬂ.m&} 1.106
28 62 f W0 | 39635 39 abD.—aauéz‘.u 0.000} 1.447
27. B5 1 | 30547 42 | & *F—530(4)
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TABLE 1, Weorclengths, ferm combinafions, snd Zeeman gffectr of Ta i—Continoed
Intensity Were Term
and ourmhber eombloation feeman pattern
notes
30 | 39556. 46 | o aFg—xmaE-z} {0000, 0.251) ©.589, .E46, 1.052
2 | 3050 8D | O \D,—83%(1) | {0000, 0.206) . . . T
Al | 3057 Bl | o IPp—d52(1) {0000t} 1.2124
6 | Anka4 25
10 | 36500, 33 | b 1IPp—558(1) (0.000) 1.414
& | 30504 48 | elH—G38(4}
5 | 39600, 24
4 | 19614 63 0000, 0,372, 0,735, 1,188 0288, 0.640, 1.0506, 1.444
3 | 3962530 | B IF—542(4) | (0000w} 2. ti
25 | 39854 10 | e*H,—555(5) | (0.000w) 0.9
2 | 39658 23 | g sPp—515(2)
10 34669 31
15 | 3068 78 | g “P,—521(3)
1 JOGER. 24
5 | SnB0Z 08 | o YH,—EBB(S}
2 aNaH. 32
1 | 30680 55
12 39708, 77 4 F,—T12({5) (00D 1,101
1 [ 30712462 | gi0—514(0)
4 | 39714 55 {000y 1.216
3 | 3072 43 | a¥D—5RRE (0. 0104, 0.3{10; (955, 1,313
a 39740 27 a D—5334{2) {0.249, 0L51% 0.382 1.131, 1L.5377. 1.G349
12 AU756. 53 a "D, —564{4) {18 l?:!wﬁ 1147w
20 JA766. 97 g WG—515(2) (DA, 0.381, 0.7EE} 0.1640, 0.530, 0,807, 1.293
2 | 20774 29 | b F,—582(2}
15 | 3077952 | 2 'Fp—420(3) | (0000, 0.368, 0.741) 0.368, 0.754, 1.127, 1.491, 1.563
5 | 30783 76 | o \F—846(3)
2 | SO7ET 48 | o H3,—E24id}
12 | 397849, iT | o P—454(2) (0. 3400} 0. 510k
B0 | 3PBO2 65 (000 148
2 8811, 12
3 | 39814 43 | o "F—468(4)
T3 | 38817 80 gaﬁ1—$gEi; (1.014) 1.335, 2.380W
|
3| 3982095 |{ 3 apl m71(1)
15 | 30829. 58 | o*D—570(3)
15 | 39845 76 | & WFr—495(3 | (0.000, 0.252, 0.524) 0.509, 1.052, 1,308, 1,563, 1.822
4 | 30854 84 | o3H,—580(4 {0.000w) 1.205w
15 | 30885 28 | ¢ "Fr—g3aid (0.174) 1.027
B0 | 2087500 | g¥03,—525(3 (0000, 0.300, (.782) 0226, 0.61%, 1.010
10 | 39834 99 | g F,—430¢2) | (0.322, 0.636} 0420, 0741, LO41, 1.346
2 20840 10
2 | 20RO 4T | o 'Dy—5THD
2 | 30900 51 | & 'F,—408(3) (0,008, 0.158, 0.28%) , . ., 1.417, 1558071787
1 | 303.01 | « :_E.——ggﬁ%% (01163 1.495
e [De—
2 | 39906, 06 (1 2onT piaiy | (0.000, 0.181) 0.844, 1016, 1201
& | 39985 97 | & YF—E28(1) ©000, 0.203) 0495, 0.707, 0.906
50 { 30930 35 GO} 104D
2 | 30452 66 | b 'F,—345(2) 0.000) 0.968
2 | 39954 23
50 | A5G 14 | b F,—406¢3) | (0.000) 1008
4 | 3973 A0 | b FG—TIZ2(R (000} 1.109
1 30978 TG
i 30092 14
3 | 4000011 | « F,—468(3) | (0.3728) 1.117H
12 | 40014 48 | o SF,—444(3 (000, 0297, 0.7¢4, 1,185 0.557, 0.949, 1.353, 1.725, 2.111, 2.521
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TasLe 1. Warelenpgtks, ierm combinelions, nd Zeetman effects of Ta 1—Continued
Wave Intensity Wave Term
length and nuniher combination feeman pattern
hair notes
2495 04 ) 40019, 32 ') ‘Fg—iﬁSEE} E!}.Dﬂﬂ; 1018w
8777 10 4(0¥23. 65 a 5 —40000) 0.118) 0000wy, 1.OIE
a7, 5i 2 40427 81 a 30, —5T1I(1)
97, 15 2 H)0E. 58 {0000, 0.2768) .., T
96, 24 10 | 40048 18 | § 3G —68205) {0000} 1,173
45 1 3 HHIET. G} h AR —54003) (L ITEE) ) b
01, 33 £ | 40078 84 | b 'F,—5B5(5} GO00D) ).7T614
04, 17 4 | 40081, 41 | a "Py—442(1) (00 0262
w3 a7 ¥ 40084 63 | g1D—530{2} o224, 04TT) 05506, 1.601, 1.329, 1,562
93 56 2 q004g], 22
0314 2 | 400497, 07 (000} 1.20
02 5l 4 | 40108 10 | & FF—463(5) E{}I.4‘23'?, 0.661, 0.894) 0,471, O.617, 0,350, 1.020, 1.207, 1.3%3, 1.500,
I.B1O . ..
02 16 12 10113, 74 a ”Fg—llilEﬂ} {0.29568) 1.093D
22, 0l 12 | 4011615 | o 3P —454(2) | {0.000, 0.307) 0.TV6, 1.157, 1,542
o), T4 2 401346, 6D
10, 27 20 | 40044 18 | o SP,—E26(3) | {0406} 1.165D
& SF,—445(5)
88 71 20 | 4016040 | Gen' szacs | (DO000H) 10404
87, 845 15 | 40186, 4% | g 1Dy =537(1) (LR 009974
a7 34 B | 40101, 38 [ o ¥F,—400(4) (0000 1.592
7. 26 3| 4018 76
E7. 04 8 [ 40196 33 | b FF—408(D (00003 1.04%
BE. Bl ) 4019%, 98 ¢ YF—038(4) (0.0003 1,141
BEG. 1B 3 40210, 21 & *F—348(0 (02625 1.2820
&5 37 4 | 40223 38| @ 'Du—ﬁ‘ESEl
84 75 10 40233, 32 | o *F—402(2) (0.000, 1170} 1.047, 2.301
83 48 3 | 40253 59 (000, 0.228) 1,580, 1.775, 1.992
52 6 30 | 40268 26 | &3D,—TOR(T) | (0.ODOF) LEJLE
&2 30 3 | 40271 G
81, 57 20 | 40280.04 | o $P,—521{1) | {(0.000, 0.231} 1,144, 1,273, 1.604
8] 15 3 | 40201 TE | oH,—561{4) | (0.00D, 0.476, 0.04F) 0.987, 1487
&0 61 2 | 40300 44
& 3T 3 40304, 43 a "F —4301) (L206) (.000D, 1.281
T, 50 1% | 4031707 | & SF,—420(%) 0.378H) 12025
T 22 10 4032317 | & F;—41M1) (0, 08773 B.T18, {.956, 1,882
T8 45 1 40335, 60
78 33 3 40337, 50 [ o AF—471(3 {0,000} 1.108
7718 5 | 403506, 28 {0,250} 1.200
76 6L 40 A0D364. 26 & "F—435{3 {0,000, 0.352, 0.6530) (.37, {.745, 1.080, I.414, L.YET
76 11 3 40373 T4 ' ‘Fg—-iEEEl
7h A2 50 | 403R6. 55 | e*H;—5B5(5 {0,257 H} 1.103
74 33 5 | 40402 74 | ¢ WF,—634(4) | (0.000) D872
73 32 15 40419 30 a F—44R(3) (0.000w) 1.5100
74, 12 15 40422 57 a Fy—430{2 (0.000, 0.186, (.378) 0.940, 1,166, 1.304, 1.622
72 33 [} 40435 47
71. 90 4 | 10442 48 | 2 1G,—546(3)
1. 48+ 4 | 40449, 248 | o IF—472(4}
T 4 50 1 40458 83 | a '‘F—a96(4) (000, (116G, 0.377, 0,592, 0.798) 1,024, 1.1¥4, 1,408, 1.502, 1 323,
2,031, 2.214
70, 99 3 | 40442 25
8o 57 25 40483, 96 & "P—511{2) (000, 1.021) 0337, 1.353, 2370
6B 42 40 404450, 48 o *H —563{3) (0000, 0.202, 0438, 0.633) 0.364, 0546, 0.766, 0.995, 1.210, 1,417
68 10 2 40504, T4
67. 38 15 40516, 60 '] ‘Pg—iﬁlélg E{],m{]} 1.333
64, 9% ik 4522 98 ¢ Fr—d415(3 000, 0.300, 0409 0.512, 0.995, 1.183, 1.4%6, 1.621
66 66 ] 10528 46
65, B2 16 | 40547 20 | 3P,—561(3 | {0.248, 0.520, 0.79%) 0.470, 0.743, 0.995, 1.258, 1.506, 1.758
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Tagrs 1.

Waeelengiha, lerm combinations, and Feemarn effeets of Ta 1—Conlijooad

Wave Intenzity Wave Term
length and nunmksar eombination Eeemen pattern
ARIT notes
2464 92 3 | 40557. 0 (0.000, 0.813, 0.606) 0.716, 1.036, 1.333
64 24 10 | 4056% 18 | o *F—503{3) | (0.0000) 11324
a3, 83 50 | 4057L 93 | a P 2) | (0.000) 1.9635
62 38 12 | 405%0.60 | a2H,B8S(5) | (0.000u) 1130
*H,— G665
61, 58 7 |02 03] & ‘PL—513Elg
61, 06 15 | 40620 68 | ¢ sF,—637(5) | (0.000) 2.375D
60, 81 T | 4062305 | &3Dy—BITE | (0156, 0. 352) 0,859, 1,033, 1213, 1414
60, 0 10 | 40638 13 | 3G, —533(4) | (0.278) L.0B
58 19 12 | 40668 03 00083 0 i
58, 02 7 | 40670 78 unE‘-gi.gﬁ
LB )
57. 27 8 | 40883 32 | & F S10(0) (9,000, 0213, 0.433) 0.633, 0.872, 1.081, 1287, 1468
56, 62 § | 4060405 | b 3D,—580{1) | (D.000} 1
55. 97 § | 4070488 | aP,—525(3) | (0.000) 1. dor
54 70 15 | 40725 80 | a3G,—5624(2) | (0.000, 0.193, 0.416, 0.620} 0.700, 0.004, .090, 1,328, 1.537, 1.726
64 50 o | 4072918 | a3 P—463(D | (0.000) 1.274
53, 98 15 | 40737 86 | o 3F—638l1) | (08028} L.OT7D
52 60 10 | 40760 78 | o'G—534(3) | {0.000W) 0.817w
51, 64 2 | 40976, 69 {0.000) 1.156
51 5) 1 | 40773 81
50, 99 4 | 4n787.42
50, 23 7 | 40800, 19 | b sF:—553(4) | (0.000) 1.080
49, 54 8 | 40806, 67
49, 85 2 | 40809, 80 | g Dy—580(4)
40, 45 25 | 40813 18 | & 10;—525{3) | (0.483, 0.974, 1.493) 0.000, 0.411, 0.594, 1.403, 1.884, 2.365
48, 90 10 | 40820, 53 | 2 *P,—515(Z} | (0.000) 1.300
47 79 1 | 40840 74
47. Bl 10 | 40843 88 | o *P,—461{1) | (0.199) 1.269, 1.567
4716 25 | 40851 24 | B "P,—503(2) | (0.296, 0.626) 0.220, 1151, 1444, 1764
46. 56 20 | 40878 04 {0.000) 1.226
45. 18 1 | 40884. 40
44 69 w0 | 40892, 59 {0.000w) €.000w
44, 24 4 | 4000012 | b P, —BE2(D)
atH—G67(4) | (0.357D) 1.109D
4413 25 | s0s01.83 (| @R IRTID | €
43,78 8 | 40907.77 | e P—523(4) | (0.000) 1723
4300 7 | 40920. 88
43 81 T | 40924 03 | o3D—SEB(T | (0000, 0.225) (.24, 1072, L300
42, B0 3 | 40927 63
11, B5 15 | 40040, 08 (0.000w) 1.060.4
11 31 12 | 40048 72 | & <P,—528(1) | (D.000, 0.514) 0.914, 1.407, 1.869
40. 53 12 | 40962 24 | B aF,,—a:.sEa} (0.448, 0.868, 1.348) 0.561, 0.992, 1,418, 1.342
40, 04 12 | 40070, 60 | B "F—555(2) | {0.000) 0.642
30, 81 10 | 40974 43 {0,000w) 1.0234
30, 14 1 | 40985, 55
1K 43 3 | 40880, 0B
38, 64 20 | 40804 03 | 4 F—4TS(H | (0.3348) L101D
38 21 25 | 41001, 20
38. 04 Z | 41004 12
37. 75 15 | 41009.02 | o'H,—654(4) | (0.000t) 1.038WA
36, 8D 2 | 41023 40
36, 73 2 | 41026.20 | a *F—442(1)
38, 51 25 | 4102904 | ® ip‘:’;‘?ﬁ% {0,362, 0.719, 1.178) 0.454, 0,857, 1.217, 1.588, 1.875, 2.303
[
36. 31 2 | 41033. 24 { pa L
35, 50 ¢ |uosan| I (0.000w) 06308
1] —&
34,93 5 | 41056, 49 { 2D sna(z | (04000, 0.247) 1076, 1.325, . . .
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Tanrx 1. Worelenglhe, ferm combinatione, and Seeman affecie of T 11— Continned
Wave Iotensity Wava Tarm
length aod nymbar eombittation Zeoman pattern
hair nates
2484, B2 5 | 41068 34 | D —H45(2) (0.000, D.487) 0.552, 1.029, 1.514
33 5D 20 | 41079 13 | o F—a42(2) %ﬂ 504, 1.019) 0,245, 0.744, 1,248, 1.754
13,03 2 41088, 57 o "Dr—546(3) L1} ﬂﬂﬂ {.180, 0. 3-56} 0.568, 0.772, 0,963, 1.170, 1.368
3T 740 41083 92 a *F—472(4) {0.0:), ﬂ.l!il’!}, 44407, 0.640, D.S‘E’EI'] D.SZB, 1922, 1.179, 1,369, 1.572,
c 1,520, 2.056, 2.278.
3L U7 12 | 41106, 49 | o 3Tr—582(2) (0,423, 0.ETT) 0.740, 1,208, 1.643
31 81 6 | 41100 18 | o ¥Pr—462(1) {0,000} 1.474
51, D8 15 | 41121 93 | o *F—A2L(2) (0,201, 0.442) 0.785, 0.989, 1,218, 1.435
30. 51 15 | 411310 | b TH —&iis 4}
30, 22 30 | 41136. 04 | o $P,—530(%) | (D.000w) 1.133
20, 68 25 411456, 14 a *F,—411(2) (0000, 1.128) 0.00w, 1,150, 2.268
I8, 50 30 41146, 19
28 00 20 | 41173 60 | o dP—488(3) {0.000:) 09730
26, 45 4 41191, 46
26, B T 4119L 87| @ 3]":—-1&8[’2{ {0,393, 0.458) 0.860, 1,181, 1.234, 1L.506
26, b3 4 | 41198 60 | & *F,—596(5 (0.000, 0.265, 0.537, 0.820, 1.106) 0,958, 1.222, . ..
25, 01 a0 41208, 15 o ‘P, —b36(2) (.04}, 0268, 0577 . . ., 1.093, 1.353, 1.533, 1.0, 2.2
25, 47 14 | 412186 81 {0.000w) 06984,
25 20 12 41221 M)
25 13 3 | 41222 42 (0000 1,508
24 07 3 | 41225 00 | b0 —H60(5 {40000 0,066
24 58 2 | 4123L 80 | &*D,—558(2) | (0.800, 0.486) 1.741
24, 05 3 41240. 70
23 849 8 | 41245 51 | & ?Gy—530¢2) | (000, 0.552, 1.102) 0.336, £.899, 1.470, 1.950
23 49 20 41250, 32 a iF;—444{3} (000, 11196, 0.308) 0.564, 0.753, 0.94G, 1,128, 1.340
21, 86 L1 41278, 25 L 2 0, 0,317, CLET0) 8324, 0.674, 0.987, 1.306, 1626
20, 83 2 | 41205 47 (0483 1.222C
20, 35 1 | 41303, 78
1B 95 G 41327, 76 a tF.—51003) (00000} 1,347
18 77 o) | 41230, 77 D, 57002 f0,000) D947
a SD—5TD( 2
18 54 2| 41334 74 [ SF—431{2)
18, 31 3 | 41338 43
18 10 10 | 41342 31
17. 85 3| 41346 53 (0,332 11380
17. 35 4 41354 54
17. 33 5 | 41365 8% | & 'F,—413{1}
17. 15 T | 11358 44 | B lD—048(3) 00007 1,023
16. 39 26 | 11362 8 | o 'F—440{1) {00000 0.7384
16, 73 1 | 41365 B8
15 B3 1 41321, 13
L5 70 1 | 41382 24 | b :F,—51003)
15 24 15 | 41391 11 | o *D,—560(2} (O {HHe) 10444
15 22 12 | 41391 48 | o FF—4B2(R) (000, 0.361, 741} 8,364, 0.715
13. 74 4 41414, 16
12. 54 12 ] 41437 58 | b F—500{H LK)
12,27 8 | 41442 13 | a F—521{1) (0. ?ﬁiﬂ} 14618, 2328
14, a1 3 | 41470, 63 | B HG,—E82(3) (0539 0,141, 0770
00, 8 5 | 41484 00 (0.4HHy, 283, 0.610, 0.885) , , . , 1.475, 1.745, 2,041
OB, 83 8 | 41501 24 | o3G,—54204)
J5. 50 b 41 506, 96 b AF—511{2) {0,218, 0,835 0.722, 1045, 1.152, 1,670
Js 25 20 41511. 27 a IF—471{3) (0009, 0260, 0. ﬁﬁgf 0.578, 0.540, 1002
07. 74 W | 41618 89 | o F,—488{(2) (0000, 0.458) 0651, 1.102, 1.562
07, 54 1 | 41523, &8 | a*D,—560(2}
0B, 87 2 | 41535 407
05, T4 2 415454, 26
05, 40 3 | 41580. 52 (0.232) 0.672, 0.943
04, B0 10 | 4167082 | = ’Fq—ﬁ-&ﬁ@; El]-.ﬂﬂﬂ} 961
04, 43 10 | 41676, 38 | & *3,—a33(4 4000, 0,189, 0.381, (L.561) 0.807, 1,115, 1,233, 1.477, 1.64a
03. 68 25 41500, 22 a "P—ad4(3) (0004, 0.216, 0.456) O.789, (.O88, 1,220, 1.442
03. 54 3 41503 71 (Q.000ne) 1.078
3. 13 10 41599, 70 (L MHID} 1,417




Taewk 1. Warelengihe, ferm combinations, and Zeeman gfects of Ta m—Continued

Wave Intensity Wave Term
length and tillinbsar combination Zeeman pattern
aade pale 2o
2402 13 0| 461708 | o "F—44202 | (0.000) 1.240
0L ™ 4§ | 41635, 88 | b F,—513(1} | (0.000) LM%
o 42 (¢ 4 | 41638, 03
M. 62 100 41843, 16 i ‘Fg,—é-TSEE} (00005 11760
2500, 04 15 | 41665 06 | a IF,—448(3) | (0,000, 0.518, 1.026) 0,247, 0,744, 1.264, 1,744, 2,248
05 T4 4 | 41875 BE | 5 'Fi—B8685(4) | (0000 1,441
8. 34 6 | 41682 25 fﬂl,i}ﬂﬂwg 1.2 1
98, 10 x| 41636, 97 | a*D—80208) | (0.390w) 1.2750
97. 76 5 | 41692, 8]
97. 52 4 | 41647, 07 (0.256, 0.609, 0.528) 0.28], 0.614, 0.928, 1,224, 1.552, 1.957
7 44 3 | 41698 46 | o 33,—534(F)
06 T4 1 41710 5% (0,355 1,197
95 94 3 | 41724 57 | ¢ 'F—646(3} | (0000, 0.388, 0.751) 1,101, 1,408, L8067
a5, 40 3 41735 94 a B, 5144} 50.393] 1.212
45 02 12 | 41740, 42 | b IP,—002(3} 000, (.255, 0.556) 0.615. 0.914, 1.178, L.443, 1.732
a4 77 1 41744, 95
84 Ga i) 41747, 1 B AF,—B02(3) (0.0M0 1,320
23 27 T 41771 15 | a+Dy;—E8034(3) (04970 0,729, 0.541, 1,156, 1,347, . . .
9z 70 6 | 4178113 | & sP,—580(1) | (0000 1.143
92 29 3| 4178812 | g FFy—444(R) (0.304, 0.612, 0.921) (1320, 0.436, 0,952, 1.24%, 1,540, 1.851
. 71 5| 41815 77
o, 43 2 | 41320, 30 {0.000} 1.521
o0, 22 4 | 41824, 37 | b oP—603(9 | {0.000, 0.314, 0635 0467, 0.814, 1.130, 1.430
B9, 60 8 | 41835. 29 | @ 'F—4BE(T) | (0000w} 1.021
89, 11 10 | 41843 79 | & SF,—515(2) | {0,234, 0.487) 0.806, 1,052, 1.299, 1 554
o +D—BE3 (3
8B, 30 15 | 41856, 15 { a :gi__ﬂg{{ﬁ {0.000w) 1.303
L] i
87. 54 5| 41871 39 { o £0.000) 1.508
87. 35 2 | 41874 68 | ¢ PG540
85 09 50 | 41870028 | a iF,—<62(5 | {(0.5700) 0.62TW
84 51 1 41924, 50
84 30 12 | 41926 21 | o #F—420(3) | (0000w} 1314
83 74 15 | 41938, 01 | ¢ P—475(1) | (0000 1,181
83 15 2 41948, 42 (DY 0085
4], 45 40 | 41976. 68 | B P,—B43(2} Eﬂ.ﬂﬂ[} 1122
Bl 14 B0 | 41983 81 | g 5F,—446{4} 0.000) 1,298
79, RO 2 | 42007, 54 | e 9F,—517(5}
75 33 10 | 42033 5% | & F,—43{2) | {0.116) 1.038
T8 20 2 42035. 78
77. 41 5 | 4204071 | q Pp—461(1) (0.000) 1356
1718 B | 42053 T8 { a FF—452{1) (0.000, 0.710% 0.000, 0.741, 1.445
75 01 5 | 42078 22 i a 'D|—555%2% (0000, 0.456) L5TY, 1.025
74 64 5 | 42087. 91| g "Py—546(2 {0.000, 0.575, 1.145} 0.990, 1,458, 2.140, 2.737
74 20 3 | 42108 52
73 92 20 | 421151 «a 'P.—.’:Eﬂ{l} {1.4575) D006, 2304w
72 K1 12 | 42131.23 | g Fy—4589(3 {157, 0.433, 0.585) 0.683, 0.580, 1072, 1.274, 1.455, 1.659
7L 58 10 | 42153 18 | & SF—421(%) (0.000, 1.185) I.186, 2.340
7L 08 10 | 42162 44 ’ (0.000, 0219, 0,453, 0.662) 0,324, G548, 0.767, 1.020, 1.254, 1.487
077 12 | 42167 51 | & SP—ATS(D) | {0.0000) 00184
70. 52 1 42171, % | b 5474
0. 37 8 | 42174 684 {0,007 1.25
6. 85 7 | 4218305 | o 'P,—475E2} (0.004, 0.266) 1.028, 1.291, 1.540
65, 53 4 43189, M4 a TH —5RO(4) (0302} 1.058
64, 34 8 421492, 89 o *Fy—a44R{3} (HHE 1.236
68 7E 2 | 4202 99 | ©YH—G52(5}
48, 54 2 | 42206 BE 0,222 1.137
64, 2 6 | 42212 88 | g *Pr—346(3) (0.678, 1.335, 1.994) 0.265, 0.954, 1.620, 2 262
67, 71 4 | 42222 00
67, 26 16 | 42230.01 | « "F,—406604) {0.4374c) 1.2720
66, 18 1 | 42240 25 | & 'Fr—490 } EIII'.'IHHI'. 0.235, 0.462} 0.635, . . .
66. 29 2 | 42265 20 | @ P\ —47H(1 0.000) 1.507
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TaeLe 1.

W aveteriatha, term combinations, and Feeman effeets of TR n—Continued

Intensity nI

Wava Wave Term
length ani nomber combination Zeeman pattern
RAIT nies 5
2364, 26 40 423835, 58 a FF—d48404) (0.0} 15430
63 47 o1 | 42%eT 74| a ﬁg.—s:ﬂm 2]
a '3, —Bb5(E)
82 44 3 42318, 20 a 0, —60B(2)
62. 27 3 | 42312 21
61 BY 1 | 42326 43
61, 45 1 | 42233, 44
a0, 03 | 3 43R0 D0
50, 81 f *10 | 42383 30 | o H—B05(5) | {0.7018) 0408, 0.560, (.732, 0.904, 1.081, 1.253, 1,479, 1,656
5y, 46 | 7 433460, 62 b P08 {0,310, 0619 0777, LA0, 1428, 1.772
5917 |I 8 42374, ThH a IF—52103) (000007 15868
56,08 | 4 | 42276, 45
58. 4% 2| 12383 63 | oD 558D
58 24 [ 2 | 42301, F6
5. 92 20 | 4241524 | a !-F.—«msEa) Eu.muw} L0
56, 45 | & | 42423 15 | a%G,—551{3) 0.000, 0.237, 0.471, 0.700% 0.3634
56, 07 ! 20 | 42430, 65 | b $F,—~521(3 | (0.000) 1136
55, 67 | 6 | 42437 Th
55. 6% | 12 | 42430 48 | 6 3Gy—-542{4) | (0.000, 0.229, 0.473, 0.T0S) 0.631, 1,920, 1.157, 1 416, 1,662, 1880
55, 07 |I 3 47448, 40
54, 59 | 3 | 42457, 25
54.52 | 5 | 42458 51 | o1D;—560¢2) | (0.21T) 1.061
54 39 4 | 42460 82 | 23D 505
54 11 4 ) 42465 02 | b F—E21(1) | (0000, 0.558) 0,523, 1.037
F3. 87 10 | 4247031 | & 2P—47B{0} | {0,000} 1.548
FL 9o 10 | 42504 14 {00003} 0.952w
5L T4 1 | 42508 70 | =« =P,—431E2}
51, 50 1 | 42513 04 | & *Fo—d35(3)
51. 16 1 | 42519 13
50, 98 3 | 42523 45 {0000, 0.24R, 0.513) 0.5084
50, 06 3 42539, 07 {0,000k} 1174
49, 54 a | 42543 10 | e 'T}~-560(2) | (000, 0.503} 0.510, 0.984
449, 52 1 42543, 46 o AT —552(2)
44, 32 2 42552, 52
49 0d | | 42567 56 0000w (962w
48 B2 7 | #2565 16 | @ iP—a%2(2) | {0.000 £ 1.387D
4% 56 6 | 425666 50 | ¢ *F—654(3)
48 45 3 | 42568 24 | 2D —571(1) | (0256 1.782
48 D5 3 42576, 36 (0,000 1,030
47, 64 8 | 42582 20
46, 93 20 42504 ) (0.000:) 11008
44, 44 5 42004, 75
46, 32 S | 4%006 82 | « m.—ﬁﬁagsg £0.000w) 0,711, 0.830w
46, D4 8 | 4261204 | b F,—511{4 (0.408, 0.507, 0.813) 0.425, 0.612; 0.806, 1023, 1.221, 1.425, 1.54%,
] 1.E55.
45, 43 1 2622, 05
44 64 1 | 42437 41
43 G 20 42655, 38 000wy 086w
43 40 T | 42658 33 | o P,—545{2} | (0384, 0,500 0,628, 1.022, 1.405, 1.801
42 53 10 | 42676. BT | oG, —553{4) -
41 62 12 | 42692 32 | o *By—551{3) | 0.357, 0.714, 1:122) 0517, 0.831, 1.245, 1.580, 1.%42, 2316
40 04 10 | 42704 85 | o F.—495(3) | (0.222, 0.467, 0.712) (612 0.846, 1.086, 1.308, 1.536, 1.760
44, 30 10 | 42716 48
4, 04 10 | 4272020 | a3H,—5B5(5) | {0.000} 1.104:
gt 34 1 | 42734 00 | o *—480(0) 0.000) 1578
3%, a5 & | 42744, 54 a *F,—524(4}) 0.4685) 1.2080
38, 28 15 | 42753 36 | o F,—471{3) G000, 0238, 0.516, 0.791) . . ., L0690, 1.324, 1.502, 1.902, 2167
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Tavwe 1. Warslengths, term combinalions, end Seeman effecta of Ta n—Continued
Weve | Imtensity | Wave Term
length and fumber cotnbination Zepman pattern
MBIT notes
2337 82 2 | 42700 75 | o Fyr—40002}
37 &6 3 | 42794 61 | e ¥G—545(2)
37. 18 & | 42773 57 | e *Br—548(3) (0.0, 0.478, 0.972) 0.000, 0.451, 0.932, 1.413
6. 5h B | 42785 03 b 9H682(5)
5
35. 75 16 | 42799 68 |{ DIHTE02OY 1 (0.000w) 1148w
36. 40 3 [d2304 44 | e 'F:—é.&l(z}
34 ) 12 | 42815 30 | e "Fp—496(3 {0.123) 1.057
34 14 20 | 428320 27 {0,000 1.1504
23,87 12 ] 42334 15 | & *F—R26{3) (BHHD, {1158, 0.301, 0.502) 0.84%, 0.716, {.B87, 1105, 1.349
3308 2 | 42848 6% | o P—=TOR(Z
32 1% 25 | 42865 02 | & Fr—472(4) {60y (nO2
3200 35 | 42868 563 | o "Fe—4B0(5)
330 20 | 42381 44 ) g M3—54003) (OHR 0,586
30, 82 5 | 42300 27 | b AF—52500) E{].I)Dﬂw) 1.370
30. 70 2 | 42592 41 | o FP—482(D) 0.000) 1401
20 88 2 | 42907, 50
20 4k 1 424915, 36
20 20 1 2018 37
20 20 4 | 42910 95 | o'H,—611{& | (0.000w) 1.226xw
28, 94 1 42024, 45
28 78 3 42028 21 (0.189) 1.153
238, 57 1 | 42931. 64 | a "P,—536(2)
a7, 64 6 | 42048 7O
27 10 4 | 42080 60
20, T4 1. [ 42085 33
26, 48 & | 42070, 20
25 70 2 | 42084 70
25 16 2 | 48004 B85 | g fF—461(1)
24 33 2 1 43000, 86 | & ¥D,—602(3) CO0HD) 1,221
23 920 20 | 43017. 85 (00 0.8
2304 3 | 43033 75 | & *P,—B3T(1} (1.128) 1.243, 2,356
22 21 2 43049, 21
21, 38 1 43064 &5 a *Fr—43002
o117 4 | 43068 B3 | o SF,—430(0 {0.00) 4.00
20 82 1 | 43072 89 | a3*D—602(3
), 58 4 | 43079. 44
20, 35 2 | 43083. 75
19. 79 2 | 43094 08 | o 'D,—603(3)
19, 51 3 430449, 31
19 25 2 | 43104, 22 | B P—004(1)
19, 00 & | 43107 19 | o "Py—535(3) (04400% 1.5281
1E. &4 4 [ 43115, 45 | & "P3—Bi5(H) (AHH, (57, 1.148)} 1.508, 2.062, 2647
18, 48 2 [ 43115 46 | o ¥Py 437(D)
17. 66 T | 43133. 77 | b ¥F—028(1) (0000} 1,144
17. 18 1 43142, 50
17. 0% 1 43145, 27 (0000, 0303} 0.404, 0,584, 1,252
16. 70 3 | 43151 82
18, 42 4 | 4316676 | o HDg—E{IBEE} (U.U{][}wg 0.955
14. 4 H] 431483. 51 a3 —BT7(2) {000 0587 A
15. &5 3 | 4317116 | &*Hr—613(5)
15 45 10 | 43174 B ) g Fp—442(1) (0000, . 750) 0.255, 0098, 1.751
14 29 2 | 43106 b2
14. 08 3 [ 43200.368 1 b FF 6163 (0000, 0207, 0.621, 00400 1.554, 1.347, 2172
1293 2 43321, 92
12, 62 T | 43227. 78 |« "F;—442(2) (0.223, 0.507) 0.752, 1.008, 1.251, 1.481
11. 46 1 43240, 34
11 20 5 | 43254 28
08, 9% 1 [ 43298, 71 | a"Dy—3T7(3H
08, 63 2 | 43302 41
08, 51 4 | 23304 T4 | @ P —48B(I) {0.000) 12074
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TarLk 1. H-’auaieng.!its, term combinalions, and Zeemen effects of Ta 1—Contioued

Ware Intansity Wava Torm
length and nuinber eotnbination Zepioan pattern
iz hotag
2308, 16 3 |assinas |{ 80 28E | (o.000, 0.545) 0.660, 1192, 1749
08, 86 3 | 435,62 |{ 3R 4000 | (6.000, 0.408) 0.720, 1129, 1.617
05, 49 1 | 43361 38 | a 3G,—55L(3)
04 75 3 | 43375 30 MH,—GIEEE}
03, 48 6 | 43309 14 | o SFy—444(3) | (0000w} 0.879%
03, 31 1 | 43402 42 | o ¥H,—815(6)
02 92 § | 43400.68 | o F—473(3) | (0000D) 17215
0% 39 43410,
02 23 6 {43a22.74 [ TTLEUHD | 0.000m) 1.330
0l. 47 8 | 4543704 | o3G,—561(2) | (1.082B) 0.240, 0.499, 0.752, 1.008, 1.250, 1.522, 1.759, 2.012
01. 22 1 | 43441 B¢ | & F,—478(B)
D1, 07 2 | 43444 3
01, 02 1 | 43445.81 | @ P, —487(L)
00, 27 2 | 43450, 72 | b *F;—580(4) Eu.umw} 1.115w
2298, 85 6 | 43484, 73 0.000w) 0.630.4
98, 30 1 | 4340552 | & an_MBEE} (0.000) 1.114
98 12 8 | 43500.38 | «'Dy—570{3) | (0.0M0, 0.205, ©.570) 1.093, 1.375, 1.643, 1,889
97, 63 z | 43508 67 (0,000} 1.104
96, 81 40 | 43525, 20 £0.00w) 0,80
96, 68 2 | 4352770 | ¢ 'F,—006(6} | (0.384) 1.066D
95, 55 1 | 4354811 | ¢ P—000(1) Eo.tmn} ;:-.n%%& 1.220
95, 22 ¢ | 43555 48 0.000w) 0,895
93 77 1 | 435B2.92 | a By—560(2)
92 56 15 | 43605.94 | otH,—615(6) | (0.362w) 1.1385
92, 14 4 | 43613.98 | @1G,—553{8) [ (0:000D) 12074
91, 50 1 | 4362615 | &'D—693(2)
o1, 47 1 | 43626, 64 | o *H—B18(B)
91, 00 1 | 4as35. 61 |{ 91D 3TN | 0.000,0.628) 0.490, . . .
90, 46 4 | 4364595 | o 2G,—563(3)
B0, §3 3 | 43656 02
80, 43 2 | 43665, 53
89, 18 1§ | 4397033 | o T 88 | (0342, 0.122) 0589, 0139, 1087, 1447
BE, 88 13676, a¥
BT, 28 12| 43706 57 | o P, 56104) | (0.000,0.319, 0,664, 1.023) 0.277, 0,594, 0,926, 1.268, 1,572
R7. 01 1 | 1
26, 60 3 | 43719.50 | a F—534(3) | (0.000w) 1.214
35 7 30 | 43744, 0T | o SFy—463(2) | (0.000w) L1714
BE| 7R SRS | S Cee o
E3. 40 1 | 43780.91 | & VH—692(5) R
83 22 8 | 4378432 | @G858 | (0.000) 0.7064
23, 07 1 | 43787 18
32, 31 3 | 43808 60 | & SF,—448(3) | (0.000, 0.271, 0.518) 1.014, 1.264, 1.518, 1.760
81, 54 § | 43816, 44 | «*G,—565(5) | (0.000, 0.912w)
81, 32 3 | 43820.71 | 4 SP—b45{2) [ (0.000) LO1B
80. 58 5 | 43834, 92 {0.00w) 1.27w
78 92 1 | 4386691 | b3H—652(3)
7833 2 | 43878 21| oPr953) | (0.00) 126
] 00) 1.
75. 64 10 | 43030 11 | asH—621(4) m.m} 1.19
74 61 2 | 43950. 08
74 87 2 ] 43054 66 | b *F.—B36(Z) | (0.58) L16
7272 1 | 43086 55 | a'H.—508(5)
72, 59 20 | 42980, 02 { A% | (0.00. 0.05) 0.68, 133
a "Fs—406{1)
71. 86 15 | 44003, 24 || 3 ;L LB | (.00 116
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Tasre 1. Wovslengihs, term combingtions, and Zeeman effects aof Ta —ontinned
Wave Intensity Wave Term
lengih and frumber combination Zeeman paitern
ABLD notes
2271 27 1 14014 53
T1. 05 2 44018, 97 atH, —G22({5) (0,00 1.08
0. 90 4 44021, 76 (00O 1,09
£9, 5 B | 44047 73 | a3C,—A6T) (0483 1. 1hw
64, 21 4 | 44054 66 | a SF,—48d4{4} (0, Gk 1,20
67. 56 & | 44087 56 (0.00keY 0,7k
67, 27 4 4+M)92. 31 & M3 y—558{2) {000 0.82w
G5 94 1 44118, 23
64, 45 2 44127, 14
83, 98 3 441506, 38 (000 1,04
&2 20 25 | 44189, 28 | a iF,—408{3} (000 1,15
a1, 92 12 | 44202, 45 | a F,—4531) (00, 048} 0,45, 1.00
#l. 43 20 44206 09 o ‘FL—44‘3§1%
60, 57 & 44223 O a*H,—a22315 (000) 1434
60 26 3 44224, 09 g ¥P,—488(1) {000, 0.67) 0.71
by, b9 i 44242, 18 a F;—-310M3) (D18 1153
59, 12 3 44251, ) @ Wr—G) [{Kg) .81
58 Td & 44258, B3 a "F—342{3) (0m, 1.24) 0000, 1.24, 2.53
a7, 54 3 44282 15 (0d1) 1.8
a7 11 1 44290, 73
56. 53 12 4432, O7 (0,00 L20
53, 77 20 14317, 08 & P;—h67(4) (0O0W) DLW
5, B 2 44320, 30 g *F,-—-alhE)
Lz . 4 44334, 45 a *F—4TR2) [1.09) 1,38
53, 47 2 44362 24
03, 26 3 44366 .34 | a *F—A11(2) .00y 075
82, B0 3 44375 46 | o 33,—56100 (000w 1, 420
b2 D6 2 443043, 02 o *H,—602 3;
B, 72 15 44415, 38 o "F,—454(2 (0.36) 1.13
40, 79 10 44434, T4 g *F|\—444(0) [0.0:0} 000
48, 50 a 44460, 37 & 1F, —542(4) (03 1.22
47, 84 2 44473, 38
47, 40 1 44482 11 De830(2)
ia 3
44, 19 2 44506, 72 |1 . 3Fp—50616)
4% BT 6 | 44552 08 | o 'Py—560(4) {0.00w) 000w
43 47 2 44559, H B 3Pg—630€2}
42 63 ) 44574, T4 & P —ho4 (3} {0,004y 101w
41, 72 2 | 44594, B4 ﬂ:];u '"E-;':IJEH
1] —F
32 48 20 | 44639, 23 |1 sFa—a72(4) {0000 1.20
30. 01 5 44648 B0 a *F—514(4) (.00} 1.0
A% 60 1 44867 01 & SP,—503(%
A7, 14 2 | 44879. 82 ] ¢ 3F3—ESZEE]|
AR, 29 4 | 44702 06 | & *F,—515(2) (0000 0. 54
35 4 . 44709, 97
35, 60 3| 4471497 | a'D—582(2)
33. 8o & 44751, 08
32, 2 1 +4TEL 31
31, 46 1 | 24798 75 | oD —A32(2)
), 86 Z | 44311 3%
3, 89 1 44815, 25 | & "P,—555(1)
20, %) 1 44831, 11
29 3} 1 44843 27 i AF—545(2)
29 03 1 44848 52
27 B5 50 44872 37 | @ 'F 78T 00y 1,22
27. 23 10 | #4884 52 | 2D 6214

ot
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TasLk 1. Waselerplhe, ferm combinafions, end Zeeman effects of Ta i—Coatinued
Wave | Intensiby Wave Term
length abid tirnbaer combination Zocman pattern
hair notes
23206, 52 15 | $439% 13 {L00w 105, 1.72
25 42 3 | 49921 33
24 91 1 44931, 92 GzD;—'ﬂﬁ&E‘i%
23 56 1 44958, 94 b FF;—n46(3
23 51 10 | 44963 91 (0,004 1.550
22 30 1 444974, 31
22 A6 & 4497y, 23 o @
al 67 (4
2z 22 4 | 4498605 |§ =F::431{2]|
20. 70 15 | 45016. 79
1. 41 10 | 45043 04 | g F;—482{3) (142 . ..
18. 93 1 | 45052 74
18. 39 6 | 45063, 75
17. &4 15 | 45074 80 (0D 1.07
16. 04 4 | 45110 43
15 58 20 | 45120 77 | & "F—485(3 (0.00) 1.41
14 A3 25 45142 21 EU.O‘]W} 1. 30w
14 33 5 45148, 30 a "Fi—558(2) 0.00) 0.00w
13, 30 1 45145 52 a 'F,—558(1)
12, 42 20 | 45185 40 [ a "Pp—S570¢87 | (0.00) 1.42
11, 06 1 45194 61
11, 44 F 45200 T4
10, 20 6 | 45230 75 | o SF,—406(3)
10, 4 5 45234 0 a SF—152(1) {1.45) 000, 1.43
09, 03 3 | 45364 06 | w3H,—6L1(4)
07. 89 2 452745, (0
a7, G6d 3 | 45883 19
7. 36 3 | 452838 78
a7, 13 10 45203, 56 e MG —5T0{3)
a7, 4 5 452398, 43
05 54 1 45308, 67 a *P—500(2)
05. 86 1 | 45319. 76 | e *Br—571{1)
05, 49 1 43327, 34 b 3%;—633(%‘}
at 97T
04. Op 5 | 453s6.01 ] @ .F;:m{zi
02. 53 1 | 45381. 05 | « SF,\—551(3
02 28 4 | 45393 24
0l &G 3 | 45403 22
UL 15 12 [ 46416 64 | o 3P—510(3) (000 1.03
00, 42 & | 45431 49
2195, 47 25 | 45447. 26 | & ‘g;:;géggg (), 1.12) 1.29, 2,39
& Iy
07, 77 1 | 45486 46 |{ & 45 eei)
a6, 30 2 | 45516. 00 | a¥H,—A37(5)
Y. 05 50 | 4552204 1 g OF,—498(4) | (0.41) 140
05 23 1 | 25530.0% | @ *Py—51] EE}I
93. BB 25 45547, 19 a 'F—517(5
93 22 15 | 45580.90 | a SFr—aB2(2
52, 47 2 | 45506, 34
61, 49 4 | 45606, 45
B0, a7 2 | 45627. 66 " }
at 638(4)
50, 62 2 | 4sea4 g0 |[{ < Hr L84
86 40 ¥ | 45660 3B | b FF,—B02(3)
88, 43 8 45679, 5T
a6, 44 4 | 45722 05
a6, 24 2 | 45725 D1
85 40 2 | 4aT42 ) | o qG—5E3{5)
85 30 T 1 45748 10 | o *D—G0203)
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Tavck 1. Wareleagihs, term combinations, and Zeeman effects of Ta m—Continued
Wave Tutensity Wave Term
length and number combination feaman pettern
ABID notes
2185. 15 2 | 4575811 | o *Fa—ﬁsts}
84 68 E | 45758 98 | a "F,—HB6{6)
23. 44 2 45754, 96
83, 11 3 | 45701 80 | a1D,—593(2)
82 72 1] 45800, 10 | o Fy—d488(3) {000} 1,53
81, 80 4 | 45819, 30 | o *Fa—485(2)
81, 38 1 45828 15 aaﬁr-m%;
a TH y—035
80. 87 ] 45838 54 @ P 593
80). 68 10 | 45542 90 | ¢ *H,—0616(3
80, 18 2 | 4585333 | b YF—b55(3
78. 81 3 45361 20 | b T 5652
74 5a 25 | 45366 62 | & *P—511(2
T b 2 | 45876 B2 | o*D)—593(2
T4 0B 1 458TE 58
T& S 4 45808, 63 4 5F—503 (3
7747 25 | 456890, 94 | a *F—400(2)
77 20 1 | 45916 06 | & "Pa—5T7(2)
74 72 3 | 45088 48 | & D, —B16(3)
75 42 2 | 45996 (2 | o SP—513(1)
75 05 5 | 46043, 81
72 85 T | 46003 08 | b P —022(1)
T2 15 15 [ 48022, 95 | « Igr—?g%}
@t 4
72 08 F 46024 30 a *G:E?? %
71 02 1 46046, 26
0. 64 Z | 46054 71
G0, 15 10 | 46084, 55
67, 02 1 48131. 35
86, T6 3 | 4613727 | a #Fy—a71(3)
66 32 10 46146, 56
G5 45 3 45165, 29
6F. 26 3 46169 34
G5. Of 15 | 46174 92 | 2 sP—461{1}
fL 77 1 49178 78 | o TFy=—530(2)
it a7 15 | 46181, 8¢
44, 34 5 | 40188 45 | b ¥F—548(1)
04, 12 1 46103, 08 | o PP—550(1)
i 8 | 40203 05 | & ¥P,—515(2)
02 65 5 | 46225, 05
62, 15 a 6220, 23
62, 26 T | 46233, 35
B2 04 4 46238, 09
Bl 58 10 | 46241 80 | o 'F—560{4)
Gl B2 5 | 46242 B0 | « ’D.—EUB{Z%
61 26 7 | 46254 B2 | avD,—£34(d
60 75 3 | 46264 B2 | atH —621(4)
i1 36 4 | 40273 06
56, 63 6 | 492806 71 b YF—RI802)
55 84 2 | 46309, 62 | o "Fp—52404)
58, 42 25 | 46315 43
55 19 3 46320, 57 | a Fr—d489(3)
37 8 S | 4058 57 | b Fs00)
S 4
57. 66 1 | 46331, 09 7
bé. 91 ] 46348, 10
56. 65 1 | 46353 64 | a'H.—622(5)
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Tagrs 1. Wavelengthn, lerm combingtions, and Zeeman effecta of Ta o—Contioued
Wave Intensity Wave Term
length and numher combination Zopman pattorn
Aslr Hi s
2156 53 ) 46358 28 | = YF—405{2)
&b G9 & | 48387.15 | = *F,—463(2)
54, 67 1) | 48306, 17 | o ¥F,—o561{d)
54, 4l 12 | 46399. 85 | = ‘Pg-ﬁﬂ?%ﬂ}
54. 20 2 | 46406 44 | 2 P—505{1}
54, 12 10 | 46408 05
53, 02 2 46412 34
53. 36 15 464132 65
53. 55 10 46420, 36
52 TL 20 | 48438 40 | o SFp—48042)
51 b6 6 | 46483 20 | & P;—521(0
51 40 20 | 40488 T4 | g ME;—4BGL)
5L 16 2 | 48472 14 u‘D;—ﬁii?EE)
50. 64 18 | 46483 12 | o YF—AT5(D)
50. 4T 4 | 46486, B4
49, T | 46497. 78 | e 1P—E621{1)
49, 30 2 | 46512 14 | a *F—533(4)
42 72 5 | 46524 71 | b 3F,—611{4}
47, 20 15 | 46557. GO
44, 87 25 | 46564 T8 | 2 fFa—a75{1)
0. 40 2 | 46575.08
45 76 5 g 48588 86 | & D, —G3R{4}
45, 3% B | 46599 94
43 65 b 46534, &7 a "Fp=534(3)
42 16 50 | 49645 46
42 52 40 | 26850, 42 | g 'Fe—-538(0)
42 41 7 45861, 7Y
41 51 20 | 46681 36 | g¥D.—653(0)
40 43 i} 46704, BB & 'F,— 5641 5)
40, 34 2 | 4GTOG. 83 | & F;—498(1)
10, 15 a0 46711 D6
39, 59 1 | 46723 16 | a*H,—64%(6)
39, 14 7 46726, 10
38 70 4 | 46742 62
37.1% 6 | 46775, 9% | a 3F,—B65(5)
36, 25 & 46704, 05 | o YF—4TR(3)
34, 46 4 46813 40 & 1F;—536(2)
35 20 & | 46819, 56
S 0 1 | 468824 95 | o P, —521(1)
32 88 20 | 46870, 15
32 B0 2 453871, 93
2L 8D 20 46EY3 U8 | o *Fr—405{3}
30, 64 1 ‘ 146919 36 | «1Dy—604(1}
30. 50 & | 16922 4% | n P;—525(3}
20, 20 4 46927 19 a H —B40{6)
3 22 i 46000, 6% a 052
26. Th 2 | 47005 25 a ’E:—&Hﬁ{‘&
g *F—567{d
26. 68 5 | 47006 39 || o 31y 508(E
26, 33 2 | 47014 49 | &'H,—TI2(E
24 B2 20 | 47047 D6 | @ SF,—533(F)
24, 56 4 470653, 098
23 45 1 | 47075 38 | a *P,—&77(D
21. BB 4 47113, 12 b :gz—ﬁlggg%
& $F =5
20 01 G | 47134 71 |4 © VFy—4R1(2)
1991 5 47156, 90 [ o "F—533(4)
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TasLe 1.  Warelengthe, ferim combinations, and Leemon cffects of Ta n-—Continged

Wave Todensity Wave Term
length utid number eombination Zecman pattern
hair notes ‘
2119, 43 2 47168, 53 a 'P—32841)
1% 24 5 47171, 81
19, 14 1 47174 03
18, 83 B 47180, 38
18 34 G 47191, 84 @ A —482(2)
15 43 2 47258, 35
13 64 10 47205, 05 a *F—10 1)
12 E5 7 47314, 46 a WF —570(3)
11. B0 6 47357 OR a *F—hIT(5)
11. 21 4 47351, 16 o 3F—R05{1)
10. 36 4 47370, 18 & AW, —570[3}
10. (% 3 47378 20
04, o1 1 47340, 35
07,19 1 47441, 42
05, 85 1| 47476 27 { o P—593(2)
5. 34 1 174583, 10
4. 8B4 1 17404 58 II a P —528(1)
3. T2 5 47519, 77
Q3. 12 5 47533, 30
01. 85 & 476562, 07 a *F  Ra2(2}
). &0 1 47585, B Il
M. 55 2 47501, 43
o 32 5 47586 60 | o *F—d475(1)
20499 63 3 47612 42
0o, 2% 3 47620 13
08, g8 b 476034, 42 | a¥H, - Bd{d)
07, B4 1 47852 98
04, 47 3 4T8TE 64
95, 65 3 4770 78 e F,—545(2)
94 41 4 47TAL. )
o1. 76 3 47701, 44
1, 32 & | 47801, 47 e fF,—478{0}
o, 6l 1 47817, 73 o *Fy—R6{1}
88, 66 7 17842, 34 a SF—54006)
BT, 96 1 47TETE, 45 & D—604(1)
827 R4 5 478R1. 0%
BY. 80 1 47832 12 b iF,—624(4}
87. 28 4 47804, (M) a F,—510(3)
85 03 5 47025, O
84, O 4 47047, 34
23 T0 5 47976 28
B0 Hd 3 45040 145 a SF—a4u0{2)
8005 4 45059, 81
7% 3 3 48077, 44 o S¥,—G524{4}
70, 32 5 | 48148 83 o YF—R13{1}
75 54 5 43164, 44 o F,—526{3)
74. 45 1 48190, 18
7411 1 48197 08
7304 & | 48202 0T
73 42 1 48214 12
71.01 3 4R2V0, 24
Gu. 91 4 42295, 06
6% 13 3 15314, 14 a 3P, —536{%)
G8. 258 & | 45353 85
67 41 3 45304, 35 a IF—515(2)
o iH,—O85(4)
6T. 18 2 43359 ES a*Drﬁ‘Z’-Sfll
o6 53 4 48372, 41
05 30 5 48403, 74
64 T 2 48416 33 a 3P —537(1)
64. 10 4 48429 63 b 2P, —6aG0(1)
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TasLE 1. Wavslangihs, lsrm combinadions, ond Jeeman effects of Ta 1i—Contioned
Wave Intensity Weave Term
length and nuinhber combdnation Zepman pattern
hair notes
AGE, 34 5 | 4B449% 56 | o P —003(3
Gl 9% 2 43481, 26
61 21 10 43483, 13 .
60, 08 1 | 485(M. 34 | a *Fr—495(3)
60 05 2 | 48527 01 | 2 G,—613(5)
59, 08 10 | 48549 90 | & "Fy—553(4)
58 Rd 2 | 48555 48 | u "F511{2}
58 50 2 | 48661, 47 | a F—4095(5
57. 61 2 | 48584 80 | & *Fz—EISEE'Zj
nG, 73 1 42004, 15 & P—604(1)
54, 76 6 | 48628 13 | oH,—666(5)
55, 36 1 4EGI0. 02
53 B4 4 48673 T4
52. 73 2 | 4869999 | & ¥P—B28(1)
5l 54 F 48728, 21
5L 17 1 48737, 05
50 25 1 | 48758 13 | e!D—623(2)
44, 46 1 | 48777. 68 | o ¥#G,—016(6)
47 40 2 43800, 9 a "B SREN)
46 19 2 43855, 60 a Fr—408(1)
44 66 5 | 48202 0B | a "F—515(2)
4 11 2 | 48005 45
43, 18 5 | 48937 00 | a 'F.—53354}
40, 841 & 48989 13 a 3G, —616(3)
40, 01 5 | 43, 53
38 10 2 | 49049 45 | o *F,—534(3)
5. 2y 3 | 40102 6D | 93— 608(2)
34 19 2 15143, 81
32 6l 1 44181, 868
32 36 2 | 49187, 894 | o IF—500{2)
31. B3 2 | 49208 06
31,17 1 | 48216, 77
30, 62 i | 482300 20
20, 25 1 | 48230 20 | b 'F—03801)
29, 62 1 | 448247 05
28, 20 1 | 49284 05
U u2 4 49295, G4
2V 12 1 49315. 16
24 0D 4 41361, 10
25 0 3| 40450 T2 | o FG,—E21{d)
22 66 1 49423, 94
22 21 1 49434, 06
20. T4 1 [ 4047082 | = :E,-—-ﬁﬁégﬁg
L] z—ﬁ 1
19, 18 1 | 49500 11 | & D—852(4)
17. 71 2 49545 12
15. 50 2 | 20594 54
14. &¢ 2 | 90620 17
13. 17 G 406G, B
00 19 2 49754 11
0& 71 & 40R16, 60
5. BG 1 40837, 83
04. 54 4 | 498T). 54
0z, 92 4 | 40835 02 | e IP,—555(3)
{15, 14 1| 48004 54
0% 28 2 [ 40928, 82 | B ’Gs—ﬁlﬁ{S}
(1. 81 5 JUU3E T2 g SFr—H25(3
01 17 2 40864 451
0, 73 4 40965 47
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Taere 2. Eren terme of Th 1x

Electron Term Lewel A Obeerved Eleetron Term Lewval Av Observed
configuration | aymbal ] configeration | symbal g
e 5F, (L [IRE ] (B30, 20963, 20 1. 004
1031, 36 442 41
Ty 1031, 36 1. 008 Dy | 30405, 61 L 051
1610, 90 SB{ID) Ga ; 218 48
¥, 26432, 26 1. 250 1}y | 0924 OB 1. 257
1773 53
iFy 4415 79 1. 350 Lo 1Dy | 33027, 18 1,020
SF('F) 62 1771 02
*Fy 154, 81 1. 410 o *F; 3180, (4 0. Th
3651 27
b IF, 9600, 47 1. 047 1Fy 6831 31 1. 098
4800, 60 204 97
iF; 14581, 07 0. ORE R, 9746 28 1. 225
2012 50
iF, 15493, 66 1 227 6 T 4124 85 0. 000
1205 02
4¢P | IOF13. 21 2 353 Bt 6g® L) o 5330, 77 L. 560
1162. 26 F27. 13
+P, 11876 47 1. 426 iy HOAT, B0 1. 340
560, 38
Py | 12434 85 1. 594 #10n | 13580 24 1, 130
B {F)Ga
by | 15288 04 LGy | 25385 40 1, (85
1088, 96
P, | 17475 00 1170 a 15
1125, 82 :
P, 18500, g2 L 441 a 50 12600. 87 &7 0. 000
4 51
MG, 11767, 16 0. 508 g L] 13475h 58 1. 408
038 17 1019, 49
M3, 12705, 33 1 013 ¥y 14404 87 1. 478
B30 O 125. 46 1231. 28
A 125300 79 1, 280 Ly 15726 15 1. 455
1505, (4
Lo G, | 14205, 48 0. Iy | 1723119 1191
(a2l | 14627 &4 ¢ &G54 A, | 24432 33 0, B85
2540, 84 931, 30
Dy | 17168 4B 1 204 ‘H, | 25414.13 1, D&
SR 21 Ga 1385 35 abe. 57
Dy | 185583 83 1. 345 He | 26010. 7 1, 117
L BT, | 23204 T 1.118 & oG, | 26829 13 0. 350
Bt 1336 27
(& ¥H, 15851, 12 0 916 %, | 25165 40 1. 084
2334 82 3101 70
*H, 181EG. 04 1, 100 G T 31267 14
Sd1 (*H g —204 04
. | 17982.00 1. 146 d *F; | 20843 58 Q. 832
ve'He | 24226 20 1. K0 iF;
fociFy | 22028 81 0. 700 F, | 31531 70 1. 129
601 T4
¥y ) RBET0. 35 1. U6 d 1P,
HdM(F) Ba —537. 64
¥y | 23082 T1 1. 026 d 2P, | 314948 48 1, DD
Lo 1F; | 248689, 58 {, 995 d 3P,
e ¥Py 23381 28 {), [ e Gy 35151, 35 1074
2853 32
P, | 26334 &0 1, 322
5P G 1809, 54
P, | 253044 14 1. 358
L a P, 23404, 15
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TasLe 3. Odd levels of Ta 1x

Level 4 | Obaerved Lewvel J | Ohsotved Lawveal J | Obaarved Lawel 4 | Observed
7 ) ¢ r
20258, 87 | 2 0. 511 4232.01 | 1 L 458 51072.92 | 3 1 156 57195, 81 | 1 L 726
3121215 | 1 15446, 55 | 2 L 148 51197. 42 | 2 1. 350 57701.58 | 2 1. 050
22318 4¢ ] 3 0. 976 45468.97 | 5 L 090 51328.31 | 1 1. 047 5804080 | 4 | 1045
33706, 47 | 1 0. 285 4617480 | 1 L. 367 BI470.86 | 4 L. Q85 KE060. 18 | 1 L 147
33715.27 | =2 . B23 4RING. 90 | 4 5153428 | 2 L. 20§ 5274 85 | 2 L. 641
36112, 97 4 1. 1ED 45295, 03 5 1. 200 51753 T & 1. 102 BR573. 56 5
6177 10 z 0. 946 ARART. 16 z 1. 821 52121. 1% 3 1. DBG 0351, 96 2 1. 180
IRTHI. TO & 1. 1649 4644071, 44 2 1. 060 52155, 76 1 1. 613 50502, 16 5
360987, T1 1 0. GBG 466456, 70 4 1. 233 52402, 98 4 1. 11 STHIZE, 00 L]
7230, 75 2 0. 6213 46776. T8 2 0778 S2580. 43 3 I 412 1241, O7 3 1. 176
d25270. 63 3 L 010 46831 35 a 1. 214 5as2L 49 1 0. 7 60325. 16 3 1. 151
38h1E. 65 2 1. O 465550, £4 F 1. 1189 52846, 2% 6 1. 180 65047% 80 I 0. 602
38534, 21 1 0. 472 47168 N 3 1. 09§ 50, o5 K 1. 454 a054% 32 b 0. a4
2®I62.02 | 3 1. 976 47286.80 | 4 1150 E3Z3L 65 | & 1. 146 60370 30 | 2 L. 130
30205, 81 | 2 1138 £7514.52 | 2 1. 234 53300 59 | 2 1. 350 61105 6% | 4 L. 007
BOT4%.67 | 4 1,223 47505. 98 | 1 1. 520 63343 66 | 4 1. 071 61357, 45 | &
4023 68 | & 4762017 | 1 5346570 | 3 1,215 B1532 16 | &
40223 46 | 2 L. 165 47801.03 | © A3644. 53 | 2 1. 352 GIGNR. A2 | F
40304, 78 | 1 L. 225 47895 41 | 3 1. 186 53746.80 | 1 1.224 6168417 | 3 | 0 937
40825. 45 | 6 47830 75 | © 1. 500 B4R 21 | & 1. 260 62115.97 | 4 L. Q70
41144, 94 | 2 L 152 ATEET. 60 | 5 54206, 89 | 4 1. 157 6220400 | &
41355, 11 1 1. B85 48064, 57 q 54633, T8 o 1. 016 g2296, 25 i 0. M
41554.42 | 3 L 207 £8166. 15 | 2 54648 73 | 3 0. 043 623l g2 ] 2 | 09se
417009, 01 b 1. 244 48223, (8 z 1. 446G 55128 38 3 1. 260 624683, 43 4 1. 187
41775 29 4 1 245 48470, 41 4 1. 276 ER3R]1, 2% 4 1. 0X) GZES4. S0 1 Ik 08
42122 9 4 1, 258 d =565, 56 2 1 131 585058, 08 5 1. 054 B3060, 46 b4 1. 108
42153, 29 2 1. 212 ARTT6. 20 1 0. 746 5552R, 22 1 1. 464 63485, G4 3
42959, 55 3 1. 120 4ROG6Z. 54 3 1. 2838 55543, 11 3 1, 430 63703, 35 5 0, 477
43(Md BE 2 1. 041 490545, 18 a 1. 212 55551, 60 2 1. 431 63820, 47 4 1.41
44068, T2 1] 49080 51 F4 L. 320 55859, 32 2 L 343 G4653. 35 3 1. 079
43544, 4f 3 1. 058 B L 5 0. 841 GEETE. 70 1 1. 425 64004, 19 6
43553, 67 1 40536, 24 3 1. 317 55018 76 2 1. 02 f5225 2d 4
43T, R ] I. 147 40502 Q0 2 1. 624 o614z, 53 4 1. 270 65405, 18 3
44005, 20 4 1.137 49648, 62 3 1. (M43 6351, 0D £ 1. 200 B565T. 29 3 1. 013
LAMNG, 24 1 0, 24 49884, 51 B a6dp0. 54 & 1. 0d56 646645, £0 4
44259 2 2 1. 258 49884, 97 1 2 008 HE4RD. 95 3 1. 1956 66610, 27 5
44430, 30 | 3 0. 940 40937.74 | 4 1. 207 GE5ZL. TS | & 0. §80 66030, 35 | 1 L 746
44433, 79 | 0 50314.43 | 3 1. 28] GGEEZ. T8 | 6 B9213.70 | 5
44585 17 | & 1. 297 5060712 | & 1. 08} B5753.05 | 4 1. 187 68200, 50 | 3
44628, 00 | 2 1. 265 5D531.17 | 1 L 370 5BIST. B2 | 4 L 118 T892 62 | 2 | 0719
44835, 20 | 3 1, 242 50603.61 | & 5706081 | 3 1. 390 TI240.50 | 5 1214
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