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Foreword

This pamphlet is the first of a series being prepared at the National Bureau of Standards
as part of a program on the critical compilation of all energy levels derived from observations
of atomic spectra (exclusive of hyperfine structure ascribed to atomic nuclei). The collected
results will finally appear in bound volumes of approximately 500 pages each, made up of these
sections.

The project was undertaken after the authors of ““ Atomic Energy States’”’, R. F. Bacher and
S. Goudsmit, stated that they had no intention of revising their extremely useful book published
in 1932. That book gave data for 231 spectra, most of which were incompletely described and
analyzed 15 years ago. Now structure has been recognized in 460 spectrs, and the former
analysis in almost every case has been greatly extended. The purpose of these pamphlets is to
make all present information available to scientific workers.

Details of the work were discussed at a meeting of the National Research Council Com-
mittee on Line Spectra of the Elements called by the chairman, H. N. Russell, and held in
Washington in May 1946. It was then decided to send to interested workers in various fields a
questionnaire regarding the most usetul form of presentation of the data on atomic energy
levels. The present form represents the majority vote resulting from that inquiry.

A text describing details of the tables will form the introduction to volume I. It will also
contain numerous indices and cross references to facilitate the use of the books. In addition,
charts of predicted terms in the spectra of leading isoelectronic sequences will be given.

Even without the detailed introduction, it is hoped that the advance distribution of the
individual sections as they are completed may stimulate further spectroscopic research. s

The generous response with unpublished material and the many helpful conferences with
scientific workers are a great inspiration in carrying out this extensive task. The cordial
cooperation and personal interest of the numerous scientists who have been participating in
this project are greatly appreciated. In particular, the many suggestions by W. F. Meggers
have been invaluable,

E. U. Conpon, Director.

WasmINGTON, D. C., January 1948.
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HYDROGEN

H1
1 electron | =1
Ground state 1s Sy
15 *S; 109679.041 cm™! I. P. 13.595 x;olt.s

The term values through #=38 have been calculated by J. E. Mack, using Ry, =100677.581

and taking into account the fine structure of the individual lines. Mack’s calculations have
been extended to include n=39 and n=40. Details of the spectrum are given by Fowler and
by Paschen-Gotze. The wavelengths calculated by J. E. Mack have been published in the
Revised Multiplet Table.

W. E. Lamb, Jr. and R. C. Retherford have recently been studying ‘“The Fine Structure
of the Hydrogen Atom by a Microwave Method”’, and have kindly furnished their preliminary
results in advance of publication. They state that the 2 25} level is higher than the 2p*Pj
level by about 0.033 cm™! and that this value almost certainly lies between 0.027 cm™! and
0.043 cm™!,

REFERENCES

A Fowler, Report on Series in Line Specira, p. 89 (Fleetway Press, London, 1922). (T) (C L)

F. Paschen und R. Gbtze, Seriengeseize der Linienspekiren, p. 22 (Julius Springer, Berlin, 1922). (T) (C L)

H. E. White, Introduction to Atomic Spectra, p. 33 (McGraw-Hill Book Co., Inc., New York, N. Y., 1934).
(G D)

T. Suga, Sci. Papers Inst. Phys. Chem. Res. (Tokyo) 34, No. 740, 16 (1937). (C L)

R. T. Birge, Rev. Mod. Phys. 13, 233 (1941). (Rm,)

J. E. Mack, Unpublished material (1942). (I P) (T) (CL)

C. E. Moore, Princeton Obs. Contr. No. 20, 1 (1945). (C L)

W. F. Meggers, J. Opt. Soc. Am. 36, 431 (1946). (Summary hfs)

W. E. Lamb, Jr., and R. C. Retherford, Phys. Rev. 72, 241 (1947) ; Letter (July 1947). (T)

H. A, Bethe, Phys, Rev. 72, 339 (1947).




Hil H1
Config. Desig. J Level Interval || Config. Desig. J Level Interval
1s 1218 Y 0. 000 19s, etc. | 19s 18, ete. YK, ete. 109375. 22
23, 2 2818, 2pP° Y 82259. 190 20s, ete. | 202 18, ete. YK, ete 109404. 85
2 7 ' gpipe 14 82259, 555 | 0365 '
21s, ete. | 218 38, ete. %, ete 109430. 34
3s, 3p 318, 3p?P° % 97492.481 | ¢ 108
3p, 34 3p3P°, 3d?'D 1% 97492, 589 0. 036 || 225 ete. 22435, ete. %, ete 109452. 43
3d?D 2% 07492. 625 )
23s, ete. | 23s 18, ete. %, ete 109471. 711
o % 102824. 118
48 to 4f 45 1S to 4f *F at;; to . 186 0. 068 || 24s, etc. | 24328, ete. %, ete 109488. 629
258, ete. | 253 18, eto. %, ete. 109503. 557
58 to , % 105291. 898
59 | 5838 to 591G Lo w0 o35 | 0-038 [| 26s, ete. | 26478, ete. %, ete 109516. 796
% 27s, ete. | 27s 18, ete. Y%, ete 109528. 592
6sto 6h | 675 to 6k 1H® { tg 106632. 418 | 0.023 |[ 28s, etc. | 28378, ete. %, ete 109539. 146
5 .
29s, ete. | 29s 28, ete. Y%, ete 109548. 628
7s, ete. 78 18, ete. %, ete. 107440. 708 0. 014
to . 722 g 30s, ete. | 302 1S, ete. ¥, ete 109557. 177
8s, ete. 8s 18, ete. ¥, ete 107965. gz,l’g 0. 010 31s, ete. | 31s 18, ete. YK, ete 109564. 912
to . . -
32s; ete. | 324 78, ete. Y, ete 109571. 934
9s, ete. 9s 18, ete. ¥, ete 108324. 990 0. 007
to . 997 33s, ete. | 33s 28, ete. L, ete 109578 327
10s, etc. | 10s %S, ete. %, ete. 108582. 26 34s, ete. | 34218, ete. Y, ete 109584, 164
11s, ete. | 11818, ete. v, ete. 108772. 61 358, ete. | 358 %8, ete. %, ete 109589. 508
12s, ete. | 12318, ete. Y, ete. 108917. 39 36s, etc. | 368 1S, ete. X, ete 100594. 413
13s, ete. | 13818, ete. ¥, ete 109030. 06 37s, ete. | 378 %S, ete. ¥, ete. 109598. 926
142, ete. | 143 S, ete. 1, ete 100119. 46 38s, ete. | 38s 28, ete. Y, ete 109603. 087
158, ete. | 158 %S, ete. %, ete. 109191. 58 39s, ete. | 39s 38, ete. 1, ete 109606. 932
16s, ete. | 16s 1S, ete. Y, ete 109250. 61 - 40s, ete. | 40s 18, eto. Y%, ete 109610. 493
17s, ete. | 17228, ete. %, ete 109299.53 | 00 M e i ccem e mmemme el
18s, ete. | 18s 28, ete, %, ete. 109340. 53 co=Limit | ccae-._. 109679. 041
April 1946,
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DEUTERIUM

D

1 electron
Ground state 1s 23Sy

18 %Sy 109708.879 cm™!

-

=1

1. P. 13.598 volts

The term values have been calculated by J. E. Mack, using R,=109707.419 and taking
into account the fine structure of the individual lines. The wavelengths calculated by J. E.

Mack have been published in the Revised Multiplet Table.

REFERENCES
R. T. Birge, Rev. Mod. Phys. 13, 233 (1941). (Rp)
J. E. Mack, Unpublished material (1942). (I P) (T) (C L)
C. E. Moore, Princeton Obs. Contr. No. 20, 1 (1945). (CL)
W. F. Meggers, J. Opt. Soc. Am. 36, 431 (1946). (Summary hfs)
D D
Config. Desig, J Level Interval Config. Desig. J Level Interval
s 1s8 # 0. 000 6sto6h | 6s35to6hH® |Jtosy | 1066814271 4 go3
29, 2p 208, 2pP° % 82281 568 | 965 '
2p 2p*P Y4 82281. 933 7s, etc. 7518, ete. %, ete 107469. 937 | 0.014
g” 33'«’1 338 :%*’ ‘;3; :IP; 1& 8;2{8' (1)?% 0. 108 107994' 69
: ] . . - . 691
35, (4 321D 24 97519, 148 0. 036 || 8s, ete. 8s 18, ete. 14, ete. to . 701 0. 010
sstodf | 4a'Bto4f7F° Koy | TOBZUM g6 0 foeeeemmeeeefeeee
co=Limit |-__.__.__ 109708, 879
55to5g | 521StobgiG | % to 4% 105320. 542 | 0. 038

April 19486,




HELIUM

He1l
2 electrons Z=2
Ground state 18 1S,
15 1S, 198305+ 15 cm™ : I. P. 24.580 volts

Most of the terms are taken from Paschen-Gotze with the term values subtracted from
Paschen’s limit as quoted by Robinson in 1937. Higher members of the 'F° and *F° series
are taken from Meggers and Dieke. The term 2p *P° has been calculated from its combination
with 28 38, using the resolved triplet as observed by Meggers, the intervals being —0.078 cm™?
and ~—0.996 cm~!. The components of 3p *P° are based on Paschen’s value of 3p *P; and the
intervals observed by Gibbs and Kruger; —0.165 cm™' and —0.192 cm™.

Some doubt exists regarding the correct classifications of lines attributed to doubly excited
helium, such as those observed at 309.04 A and 320.38 A by Compton and Boyce, and at
320.392 A and 357.507 A by Kruger. Approximate theoretical computations of the energies of
doubly excited levels have been made by a number of authors and are summarized by Wu.
His classification of the line observed at 320.4 A as 2p P°—2p? °P has been adopted and used
for the calculation of 2p? *P.

Several references deal with intercombinations in He 1, namely, those by Lyman, Hopfield,
Paschen, Suga, and others. The term values based on the excellent long series have been
adopted in the table, since it is believed that they are the most accurate.

REFERENCES

F. Paschen und R. G&tze, Seriengesetze der Linienspektren p. 22 (Julius Springer, Berlin, 1922). (T) (C L)

T. Lyman, Astroph. J. 60, 1 (1924). (T) (C L)

K. T. Compton and J. C. Boyce, J. Franklin Inst. 208, 497 (1928). (C L)

F. Paschen, Sitz. Berlin Akad. Wiss. 30, 662 (1929). (T) (CL)

J. J. Hopfield, Astroph. J. 72, 133 (1930). (T) (CL)

P. G. Kruger, Phys. Rev. 38, 855 (1930). (C L)

R. C. Gibbs and P. G. Kruger, Phys. Rev. 37, 1659 (1931). (T)

W. F. Meggers and G. H. Dieke, Bur. Std. J. Research 98, 121, RP462 (1932). (T) (CL)

F. Paschen and R. Ritsehl, Ann. der Phys. {5] 18, 888 (1933). (T) (C L)

H. E. White, Introduction to Atomic Spectra p. 209 (McGraw-Hill Book Co., Inc., New York, N. Y., 1934).
(G D)

W. F. Meggers, J. Research Nat. Bur. Std. 14, 487, RP781 (1935). (C L)

T. 8uga, Sci. Papers Inst. Phys, Chem. Research (Tokyo) 34, No. 740, 16 (1937). (C L)

H. A. Robinson, Phys. Rev. 51, 14 (1937). (I P)-

P. Jacquinot, Compt. Rend. 208, 1896 (1939). (C L)

T.-Y. Wu, Phys. Rev. 68, 291 (1944). (C L)

W. F. Meggers, J. Opt. Soc. Am. 36, 431 (1946). (Summary hfs)

s . Ry o ;v AT § , ﬁ

:




Hel He1l
Config. Desig. J Level Config. Desig. J Level

1s 1818 0 015 || 15 7s 7818 0 195973, 19
1s 2¢ 2238 1 159850. 318 || 1s 7p TpIP° 2,1,0 196021. 72
12 28 215 0 166271. 70 || 1s 7d 743D 3,2,1 196064. 00
1s 2p 2p 3P° ? ;gggg;z g ; 15 7d 741D 2 196064. 31

0 169082, 185 || 13 7f 7f 1'F° 3 196065. 4
12 2p 2p 'P° 1 171129. 148 || 18 7f 7 IF° 4,32 196065. 51
12 32 3513 1 183231.08 || 1s 7p 7p 1P° 1 196078. 41
13 3s 3318 0 184850.06 || 1s 8s 8s 1S 1 196455. 79
18 3p 3p *p° % ;ggggg: 355 13 8s 8318 0 196529. 03

0 185659. 277 || 1s 8p 8p *P° 2,1,0 198661. 08
1s 3d 3d°D 3,21 186095. 90 | 1s 8d 843D 3,21 196589. 42
18 3d 3d1D 2 186099. 22 |l 1s 8d 84D 2 196589. 73
13 3p 3p 1p° 1 186203.62 || 1s 8f 8f 'F° 3 196690, 3
1s 48 4338 1 190292, 46 || 1s 8 8f IF° 4,32 196590. 42
1s 48 4518 ] 190934. 50 || 1z 8p 8p 1P° 1 196595. 56
1s 4p 4p P° 2,1,0 191211. 42 | 12 9s 9238 1 196856. 37
13 4d 4d D 3,21 191438.83 || 15 9s 918 0 196907. 13
1s 4d 4d'D 2 191440, 71 || 15 9p 9p 3P° 2,1,0 196929. 68
1s 4f 4f 3F° 4,3,2 191446. 61 || 1s 9d 941D 2 196949. 49
1s &f 4f 1F° 3 191447. 24 || 1s 9d 9d D 3,2,1 196949. 63
1s 4p 4p 1P° 1 191486.95 || 13 9f of 1F° 3 196950. 8
1s 58 5318 1 193341.33 || 15 97 9of 3F° 4,32 1969650. 38
18 58 5518 ) 193657. 78 | 1s9p 9p 1P° 1 196958. 95
1s 5p 5p *P° 2,1,0 198795.07 || 1s 10s 10818 1 197139. 76
1s 5d 5d'D 3,21 193911, 48 || 12 10s 108 18 0 197176. 36
12 5d 5d 1D 2 193912, 54 || 15 10p 10p ¥P° 2,1,0 197192, 63
13 57 5f 1F° 3 198914. 81 || 1s 10d 10d 1D 2 197207. 08
1s 5f 5f 3F° 4,32 193915.79 || 1s 104 10d *D 3,2,1 197207. 30
1s 5p 5p 1P° 1 1989386. 76 | 1s 10f 10f 3F° 4,32 197%08. 0
15 s 6238 1 194930. 46 || 13 10p 10p 1P° 1 197210. 41
1s 6s 6818 0 195109.17 || 15 118 11338 1 197347. 05
12 6p 6p *P° 2,1,0 195187. 21 || 12 11p 11p *P° 2,1,0 197886. 98
12 64 6d 3D 3,21 195254, 37 || 1s 11d 11d1D 2 197397. 62
1s 6d 6d D 2 195255.02 || 1s 11d 11d 3D 3,21 197397. 75
1s 6f 6f 'F° 3 195256, 7 s 11f 11f 3F° 4,3,2 1017398, 6
le @/ 6f SF° 4,3,2 195266.82 || 1s 11p 11p 1P° 1 197400. 18
1s 6p 6p 1P° 1 196269. 17 || 18 128 12s 38 1 197503. 69
18 7s 748 1 195862. 63 || 12 128 1218 0 197524. 26




He 1—Continued He 1—Continned
Config, Desig. J Level Config. Desig. J Level

12 12p 12p 1P° 2,1,0 197584, 44 || 15 16d 164D 3,21 197876, 41

1s 12d 12d 1D 2 197542. 54 || 13 16p 16p 1P° 1 197877. 04

1s 12d 124 *D 3,21 197542. 67 || 18 17p 17p P° 2,1,0 197929. 51

1s 12p 12p 'P° 1 197544.56 || 18 17d 174D 321 107925. 33
18 138 1388 1 197624.98 || 12 17p 17p 1P° 1 197925, 87
1s 13p 13p 'P° 2,1,0 197649.07 | 15 18p 18p 1P° 2,1,0 197964 02
1s 138 13518 0 197649.78 || 1s 184 184D 3,21 197966. 75

12 13d 13d'D 2 197655.19 || 18 18p 18p 1P° 1 197966, 80
1s 13d 134 *D 3,21 107655. 47 || 12 19p 19p 3p° 2,1,0 197999, 12
1s 1, 13p 'P° 1 197656. 95 || 18 19d 194 *D 3,21 19%001. 43

12 142 14538 1 197721.13 || 18 19p 19p 'P° 1 198001. 44

1s 14p 14p *P° 2,1,0 197789.90 || 18 20p 20p 'P° 2,1,0 198029, 07
1s 14d 14d'D 2 107744. 918 || 1s 20p 20p 1P° 1 198081. 02

1s 14d 144D 3,21 197744.94 || 1s20d 20d D 3,21 198031. 41

1s 14p 14p 1P° 1 197748.15 || 1s 21p 21p 1P° 2,1,0 198054. 83

1s 15 15838 1 107796.63 || 1s 21d 21d D 321 198056, 50

1s 15p 15p P° 2,1,0 197818. 11 || 15 22p 22p 3P° 2,1,0 198077, 15

1 154 154 5D 3,2,1 19781705 || —oe e ool e
1a 15p 15p 1P° 1 197818.12 || He 1 (8,9 Limit  |.___....____. 198305

1s 16p 16p 'P° 2,1,0 197872.95 || 20 2p? 3P 2,1,0 481198

August 1946.




7
Hen
(H 1 sequence; 1 electron) Z=2
Ground state 18*S;
18S; 438912.425 cm™ 1. P. 54.403 volts
The term values have been calculited by J. E. Mack, using Rg,=109722.263 and teking
into account the fine structure of the individual lines. Details of the spectrum are given by ‘
Fowler and by Paschen-Gotze. The wavelengths calculated by J. E. Mack have been published
in the Revised Multiplet Table.
REFERENCES
A. Fowler, Report on Series in Line Specira, p. 95 (Fleetway Press, London, 1922). (T) (C L)
F. Paschen und R. Gbtze, Seriengesetze der Linienspektren, p. 25 (Julius Springer, Berlin, 1922). (T) (C L)
H. E. White, Introducticn to Atomic Spectra, p. 33 (McGraw-Hill Book Co., Inc., New York, N. Y., 1934). (G D)
T. Suga, Sci. Papers Inst. Phys. Chem. Research (Tokyo) 34, No. 740, 20 (1937). (C L)
R. T. Birge, Rev. Mod. Phys. 13, 233 (1941). (Rg.)
J. E. Mack, Unpublished material (1942). (I P) (T) (C L)
C. E. Moore, Princeton Obs. Contr. No. 20, 1 (1945). (C L)
J. E. Mack and N. Austern, Phys. Rev. 72, 972; Bul. Am. Phys. Soc. 22, No. 6, p. 23 (1947). (Fine structure).
Hen Hen
7
Config. Desig. J Level Interval Config. Desig. J Level Interval
1s 1818 3% 0. 000 123, ete. | 12318, ete. Y, ete. 435864. 534 0. 049
to. 583 .
2s, 2p 2818, 2p1'P° % 320182.858 | ; g4a
p 2p 1P° 1% 320188. 701 g 13s, ete. | 13s 28, etc. Y, ete. 436315. 40&7) 0. 038
to. 44 :
W | e B o Sooae qon | L1738\ gy oo | 14018, ote %, et 436673. 163
L4 P » 2 . . 8, ete. 1 28, ete. , ete. X
34D 234 300146. 685 | 0976 to.194 | 0031
4s, 4p 4818, 4p1P° Y% 411480. 673 158, ete. | 158 38, ete. 1, ete. 436961. 781
1p, 4p IP°, 4d1D 1% a11481.402 | O 729 to.807 [ 0026
4d, 4f 4d 1D, 4f1F° 2% 411481, 644 [ 0 955 ~
4f 4f 3F° 3% 411481. 766 y 16s, ete. 163 38, etc. %, ete. 43719;1 (9)??5 0. 021
to
5e, Bp 5418, 5p?P° Y 421356.227 | ¢ ooy
5p, bd 5p *P°, 5d 1D 14 421356. 601 0‘ 122 173, ete. 175 18, ete. %, ete. 437393. 761 0.017
5d, 5f 5d ’D& 5f iF° 214 421356. 723 0. 065 to. 778
5f, 5¢ 51 1F%, 591G 3y 421356.788 [ o 032
g 59 G 4% 421356. 826 : 18s, etc. 18s 18, ete. %4, ete. 437557. 815 0. 014
% to . 829
426720. 683
6s to 6A 6s *8 to 64 3H® { to } 0. 360 || 19s, etc. | 191 18, ete. Y, ete. 437696. 654
5% to 1. 043 to . 666 0. 012
7, eto. 78 18, ete. ¥, ete. 429955. 263 20s, ete. | 20s S, etc. K, ete. 437815. 191
' to.496 | 0233 315191 | oo
8s, eto. 8s 18, ete. ¥, ete. 432054. 618 21s, ete. | 21s 28, ete. Y, ete. 437917. 202
92, oto. 9s 38, eto, %, etc. 433493. 924 223, ete. | 228 18, eto. K, eto. 438005. 620
) ‘ 408 020 | 0115 105. aa0 ] 0000
10s, etc. | 108 38, ete. 3, eto. 4345303- ggg 0084 | = |remmemmmmememeen|ememmee e
) Limit ... 438912, 425
11s, oto. | 11218, eto. Y, eto. 43523)5. %Zil) 10,062

April 1946,
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LITHIUM

Liy
3 electrons Z=3
Ground state 1s* 23 1S} .
23 %S} 43486.76 1+0.28 cm™! . I. P. 5.390 volts

The analysis is from Fowler and Paschen-Gétze. Meissner has generously furnished in
advance of publication preliminary results of level splittings derived from observed hyperfine-
structure of selected lines. These data are as follows:

Term Interval (cm=1) Line resolved (A) Term | Line resolved (A)

2p 1P° 0. 3366 +0. 0005* 6707. 912, . 761 3318 8126. 452, . 231

34D 0.037 +0.001 6103. 649, . 538 4818 4971. 745, . 661
44D 0.017 +0.002 4602. 894, . 826 5818 4273. 127, . 066
54D 0.010 +0.002 4132. 191, . 136 6818 3985. 538, . 485
64D 0.008 +0.003 3915. 346, . 295

*Average of 6 determinations.

The values in the table for the above terms have been calculated from these wavelengths.
Jackson and Kuhn state that the multiplet splitting of 2p?P°=0.3372 + 0.0005 cm™!.

The remaining terms given (o two decimals have been calculated from the measures by
France. All other term values are from Fowler’s Report.

REFERENCES

. A. Kent, Astroph. J. 40, 337 (1914). (T) (Z E)

. 8. King, Astroph. J. 44, 169 (1916). (T)

. Fowler, Report on Series in Line Specira, p. 96 (Fleetway Press, London, 1922). (T) (C L)

. Paschen und R. Gotze, Seriengesetze der Linienspekiren, p. 54, (Julius Springer, Berlin, 1922). (T) (C L)
. W. France, Proc. Roy. Soc. (London) [A] 129, 354 (1930). (I P) (T) (C L)

. E. White, Introduction to Atomic Spectra, p. 77, 87, (McGraw-Hill Book Co., Inc., New York, N. Y.,
1934). (GD)

. A. Jackson and H. Kuhn, Proc. Roy. Soc. (London) [A] 173, 278 (1939). (I 8)

W. F. Meggers, J. Opt. Soc. Am. 36, 431 (1946). (Summary hfs).

N
A
A
F
R
H
D
K. W. Meissner, L. G. Mundie, and P. Stetson, unpublished material (Deec. 1947). (T) (C L)
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Li1 Li1
Config. Desig. J Level Config, Desig. J Level

2s 2s8 % 0.00 || 15p 15p P° %, 1% 42996. 51
2p 2p 1P° 1& ;ﬁgg.z: 65 || 16 16p 1P° %, 1% 43065. 34
5 - % 010612 || 7P 17p ?P° ¥, 1% 43105. 42
ap 3p 1p° %, 1% 30925. 38 18 18p *P° %, 1A 43146.96
3d 3dD 1% 31283. 08 199 10p 7P° % 1% 49181 84

24 31283.12 || 20p 20p 1P° %, 1% 43211.39
4 4318 % 35012.06 || 21p 21p 1P° %, 1% 43287. 16
4 4p P° %, 1% 36469.65 || 22p 22p 1P° %, 1% 43259. 14
4d 4d D ;}}2 ggggg: ig 23p 23p 1P° %, 1% 43278. 96
4f 4f 1F° 2%, 3% 86630. 2 Ap 24p P %, 1% 43£96. 03
Be 5a 1S % 3820050 || 7 250 7P° %, 1% 4s311. 46
5p 5p 1P° %, 1% 89015. 56 26p 26p 1P *, 1% 45924 81
5d 5d *D 1% 39097. 42 27p 27p 'P° % 1% 49336.40

2% 39097. 44 || 28p 28p IP° ¥, 1% 48846. 89
sf 5f 'F° 214, 3% 89104.5 || 29p 29p 1P° Y%, 1% 48864. 91
6s 6518 Y% 39987.64 || 30p 30p 1P° ¥, 1% 48363, 71
6p 6p1P° %, 1% 403890. 84 || 31p 31p P° %, 1% 48872, 06
6d 6d 1D '22 ggig;: g% 32p 32p 1P° %, 1% 43878, 81
Te 788 % swos0.7 || P 3p P # 14 43984, 9
7 7p *P° %, 1% ser.ss | P 3p 1P %, 1% 49990.3
7d 741D 1%, 24 azse || P 35p 7P° %, 1% 43396.4
8p 8p 1P° %, 1% 41761. 68 36p 36p 1P° # 14 49400.6
8d 84D 1%, 2% arsrs | 0P 87p 1P % 14 434047
op op 1P % 14 j2116.27 38p 3a8p 1P° K, 1% 48408. 8
9d 9d D 1%, 2% 42141. 1 3op 30p 1P° 4o 14 84124
10p 10p *P° %, 1% 42879, 16 or 40p 1P %, 14 4%416.8
11p 11p 3P° Y% 1% 42669. 1 4p 41p 1P # 14 49420.
12p 12p *P° ¥, 1% 42719, 14 d 2p P # 14 4%4%4.3
13p 13p *P° %, 1% Py L T | I N
14p 14p *P° %, 1% 42923. 89 Lim (S0 e 43486.76

December 1947,
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Lo
(He 1 sequence; 2 electrons) =3
Ground state 18* 1S,
18* 'S, 610079425 cm™! I. P. 75.6193+£0.0031 volts

Singlet series have been published by both Schiiler and Werner, the longer ones by Schiler.
In the term list Schiiler’s rounded off values have been used for the terms 4s to 7s 'S, 5d to 84 'D
and 8f 'F°. The limit is from Robinson and the 2p to 4p 'P° terms are from Edlén. All the
remaining terms are from Werner, who gives also an extrapolated value of 2s 'S, entered in
brackets in the table.

Intersystem combinations have not been observed, but the long series should give a reliable
determination of the relative positions of the singlet and triplet terms.

REFERENCES

H. Schiiler, Zeit, Phys. 37, 568 (1926). (T) (C L)

8. Werner, Nature 116, 574 (L) (1925); 118, 154 (L) (1926). (T) (C L)

B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 9, No. 6, 31 (1934). (T) (CL)

H. E. White, Introduction to Atomic Spectra p. 209 (McGraw-Hill Book Co., Inc., New York, N. Y., 1934).
(G D)

H. A. Robinson, Phys. Rev. §1, 14 (1937). (I P) (T) (CL)

W. F. Meggers, J. Opt. Soc. Am, 36, 431 (1946). (Summary hfs)

Lin - Lin
Author Config. Desig. J Level Author Config. Desig. J Level
18218 18t 1s2 18 0 0 || 48 18 4s 4818 0 581590
28 1s 2s 2818 1 476046 4p 1s 4p 4p 'P° 2,1,0 581897
2 18 28 218 0 1490079} || 44 1s 4d 44D 3,21 582612
2p 1s 2p 2p P° 2,10 494278 i 4D 1s 4d 441D 2 582631
1s 2p 1P 1s 2p 2p 1P° 1 601818 || &f 1s 4f 4f 3F° 4,32 582844
3s 18 3s 3s38 1 554761 4F 1s 4f 4f 1F° 3 582845
38 15 32 3218 0 558779 1s 4p 1P 1s 4p 4p 1P° 1 582832
3p 12 3p 3p 3P° 2,1,0 669501 58 12 58 5818 1 501184
3d 18 3d 3dD 321 561245 |1 58 1s 5s 5818 0 501984
3D 12 3d .34'D 2 561276 || &p 1s 57 5p ’P° 2,10 592141
1s 3p 'P 1s 3p 3p 1P° 1 661749 || 54 1e 5d 5d'D 3,21 | 592505
4 1o 48 4338 1 579982 |l 5D ls 64 5d 1D 2 592508
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Li 1—Continued Li 1—Continued
Author Config. Desig. J Level Author Config. Desig. J Level
5F 1a 51 5f tF° 3 592628 78 1a 7s 7s18 0 800025
8f 1s &f 5f sF° 4,3,2 692527 1d 13 7d 74D 821 601113
5P 1s 5p 5p 1P° 1 5926389 77D 1ls 7d 7d 1D 2 601115
Gs 12 Gs 6s 18 1 597122 ki d 1a 7f 7/ 3F° 4,82 601121
83 1s 63 6s 18 0 597574 7F 1s 7f 7/ 1F° 3 601128
6p 1s 6p 6p 3P° 2,10 597668 8D 1s 84 841D 2 603214
6d 1s 6d 64D 3,21 597876 8f 1ls 8 87 SF° 4,32 603881
6D 1s 6d 6d D 2 597877 8F 1: 8 87 1F° 8 603221
&f 1s 6f @f 3F° 4,32 6978868 || 0 e e L
8F 1s Gf @f 1F° 3 597886 Li m1 (S, Limi¢ | ______..___ 610079
s 18 78 7818 1 600641
May 1946.
Lim
(H 1 sequence; 1 electron) . Z=3
Ground state 1s Sy
18 28y, 987677 cm™* L. P. 122.423 volts
Edlén has calculated from the Penney series formula the positions of the first three lines
of the Lyman series, 1s ‘S—np *P°® (n=2, 3, 4), at 134.994 A, 113.903 A, and 107.997 A, respec-
tively. These lines are clearly visible on his spectrograms, but there is a discordance between
the observed and calculated wavelengths, which he attributes to the unsymmetrical broadening
of the lines.
Gale and Hoag report that they have observed 5 lines of this series and the first line of the
Balmer series. The calculated position of the latter is 729.05 A, according to Edién.
The term values listed have been derived from Edlén’s calculated wavelengths.
REFERENCES
W. G. Penney, Phil, Mag. [7] 8, 661 (1930).
H. G. Gale and J. B. Hoag, Phys. Rev. 87, 1703 (A) (1931). (C L)
B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 9, No. 6, 28, 152 (1934). (I P) (T) (C L)
Lim Lim
Config. Desig. J Level Config. Desig. J Level
1s 1e18 % 0 4p 4p 3p° %, 1% 925968
2p 2p 3P° %, 1% 177c7 S | I ISR WU U
3p 3p P° ¥, 1% 877840 Limit |- 987677
October 1946.
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BERYLLIUM
Bel
4 electrons Z=
Ground state 1s* 25 IS,
28 1S, 75192.29 cm™! 1. P. 9.320 volts

All but four of the terms are from the work of Paschen or Paschen and Kruger. According
to Paschen no intersystem combinations have been observed. The relative positions of the
gsinglet and triplet terms are, however, excellently determined by long series with a relative
uncertainty z not exceeding +2 cm™.

The predicted position of the resonance line, 2s? S,—~2p *P;, is 4548.29 A. Paton and
Nusbaum have observed a line at 4553.07 A to which they assign this classification, but their
result has not been confirmed.

The term values of higher series members, calculated from the series formula but not
substantiated by observation, are in brackets in the table.

Four terms are from Edlén’s work: 2p? 'D, 3p 3P°, 2p* 'S, and 3p *P.

REFERENCES

R. F. Paton and R. E. Nusbaum, Phys. Rev. 38, 1093 (A) (1929). (CL)

F. Paschen and P. G. Kruger, Ann. der Phys. [5] 8, 1005 (1931). (T) (CL)

F. Paschen, Ann. der Phys, [5] 12, 514 (1932). (I P) (T) (CLY

B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 9, No. 6, 51 (1934). (T) (CL)

H. E. White, Introduction to Atomic Spectra, p. 179 (McGraw-Hill Book Co., Inc., New York, N. Y., 1034).
(GD) ,
W. F. Meggers, J. Opt. Soc. Am. 36, 431 (1946). (Summary hfs)

Bel Bel

Config. " Desig. J Level - | Interval || Config. Desig. J Level Interval
20 26218 0 0.00 25(18)3p 3p 1P° 1 {60187
25(9)2 2p 3P° 0 21979, 48+ 2s(9)3d 34D 1,23 62054. 8 +z

%2 P 1 21980, 11+z 298

2 21982, 48+ 25('8)3d 34D 2 64428 16
2008)2p 2p 1P° 1 42565. 8 2:('8)4s 4038 1 64507.7 4z
26('8) 3¢ 3s38 1 52082. 074z 2¢ (15) 4e 4018 0 65245, 4
2s(18) 30 3218 0 54677. 2 28 (08) 4p 4p 'P° 0,1,2 |[166949] +=
2p 2p% 1D 2 56432. 5 2 (0S) 4p 4p 1P° 1 [67228)
20('8)3p 3p 'P° 01,2 58791.8 +z 2s (08) 4d 44D 1,23 67043 6 +z
2 2p? 3P 0 59604. 614z 28 (i8) 4d 4d'D 2 68781. 2

4 s 1 59696, 01+ i o‘g
2 59608, 04-+z 2 08) 8¢ 5018 1 69009. 8 4z
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Be 1—Continued Be I—Continued
Conflg. Desig. J Level Interval Config. Desig. J Level Interval
24 (8) 5s 5s 1S 0 60322, 3 22 (08) 9d 943D 1,23 73803. 2 +z
24 (*S) 5p 5p'P° 01,2 (69634. 5) += 22 0S) od 9d 1D 2 73866, 9
23 (*8) 5d 5d D 1,23 70608, 7 +z 28 (18) 10s 10218 0 73930. 4
23 ('8) 5d 5d'D 2 71002. 3 2s (0S) 10d 10d 3D 1,23 74070. 6 +z
23 (38) 6s 618 1 71161.9 +z 23 (*8) 104 10d 'D 2 741168. 7
23 (18) 62 618 0 71320. 7 22 () 11s 11818 0 74163. 4
23 () 6p 6p tP°. 0,1,2 (71482 9).+= 25 (18) 114 114D 1,23 74268. 6
2p 2p 18 0 71498 9 28 (8) 114 114'D 2 74301. 4
23 (1) 6d 6dD 1,23 72030.6 +z 23 (28) 12d 124D 1,23 74416. 3 +z
23 () 6d 6d 'D 2 72251. 1 23 (1S) 12d 124 'D 2 74443, 2
2s(38) 7s 788 1 72855. 4 4z Be 11 (18, Limit | _______. 75192. 29
28 (8) 7s 7518 0 72448. 3 2p (P°) 3s 32 3P° 0 86554, 96+ 9
1 85657. 01+ - 05
23 (*S) 7d 7d 3D 1,23 72881.9 +z 2 86560. 93+z 3. 92
25 (18) 7d 7d'D 2 73017. 2 2p (°P°) 3p 3p 3P (l)
28 (18) 8s 8238 1 73089.1 +=z 2 91901. 8 +=z
23 (38) 88 8218 0 73146. 7 2p (*P°) 34 34'D° 1 194189.511+z
2 94190 11+z 0. 60
24 (8) 8d 84D 1,2,3 | 73420.6 +2 3 94191. 264z | 118
25 (*S) 8d 841D 2 73519. 7 2p (°P°) 3d 3dp° 0 9518%.1 +=z Lo
1 95168.1 4z L
21 (°8) 9s 9s 18 0 73608. 5 2 96165.0 +z -9
May 1046.
Be 1 OpserveD TERMB®*
Cl‘:’.lg_g' Observed Terms
28 29218
0
2008)2p { i
2p1 3P
2p { 2p818 s 2p* 1D
ns (n2>3) np (n23) nd (n23)
3- 8818 3p sP° 3-1243D
2008)nz 3-11¢18 P 3-1241D
2p0P°)nz 34 3P° 3p P 3d ¢P° 3dD°
*For predicted terms in the spectra of the Be 1 isoelectronic sequence, see Introduction.
70100°—43—3
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Ben
(Li 1 sequence; 3 electrons) Z=4
Ground state 1s® 28 S¥
28 *SK 146881.7 cm™! I. P. 18.206 volts

The analysis has been taken from the paper by Paschen and Kruger.
REFERENCES

F. Paschen and P. G. Kruger, Ann. der Phys. [5] 8, 1014 (1931). (IP) (T) (CL)
H. E. White, Introduction to Atomic Spectra p. 98, (McGraw-Hill Book Co., Inc. New York, N.Y.,1934). (G D)
W. F. Meggers, J. Opt. Soc. Am. 36, 431 (1946). (Summary hfs)

Bell Benn
Config. Desig. J Level Interval Config. Desig. J Level Interval
2 2538 % 0.0 5f 5f 1F° 23, 3% 129321, 9
2p 2p1P° % 81928. 8 6.6l 6 6518 % 133559. 1
1% 81935. 4 -
6p 6p 1P° %
3s 3318 ¥ 88231. 2 1% 184486. 68
3p 3p 1P° % 96496. 4 L 6d 6d 1D 1%, 2% 134682. 0
1% 96498. 2 .
6f 6f 1F° 2, 3% 184688. 1
3d 341D 14, 2% 98053. 2
LI 7s 78138 % 137226. 0
4 4518 ¥ 115465. 2 PR
. ke 7p *P° %
4p 4p 1P° 3 aa 1% 187796
134 118760 . e
7d 7d D 1%, 2% 137920. 0
4d 441D 1%, 2% 119422 2 LA
&5 1F° 2% 3% 119444, 8 e e Kij 7f 1F° 24, 3% 187928. 1
¥ ’ "o 8d 841D 1%, 2% 140020. 4
bs 5s 1S b3 127336. 1 o e
5p 6p P° Y LA I N R
1% 128970. 2 [ I ] Be 1 (1Sg) Limit | ._._. 146881. 7
5d 5d D 14, 23¢ 120311. 3
April 1946,
Be 1M
(He 1 sequence; 2 electrons) ) =4
Ground state 18* 'S,
182 1S, 1241225 +100 cm™ 1. P. 153.850 +0.012 volts

Both Robinson and Edlén report six lines of the singlet series observed, although the
earlier members have also been measured by others. The range is between 81 A and 100 A.
The singlet terms have been taken from Robinson’s paper.

The relative absolute values of the triplet and singlet terms have been determined by
extrapolation of 3d *D from He 1 and Li 11, according to Edlén, who has generously furnished
his unpublished term values of the triplets. Apparently no intersystem combinations have
been observed in Be 111, but the existence of the observed line 1s* 'S,—2p ’Pj in the related
spectra from B 1v to Al x11, within the errors of measurement of the predicted positions, indicates
that the uncertainty z is small. -
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Be m—Continued
REFERENCES
B. Edién, Nova Acta Reg. Soc. Sci. Uppsala [IV]9, No. 6, 31 (1934). (T) (CL)

H. A. Robinson, Phys. Rev. 81, 14 (1937). (I P) (T) (CL)
B. Edlén, unpublished material (Sept. 1947). (T)

Bem Bem
Config. Desig. J Level Interval Config. Desig, J Level Interval
1 1a218 0 0 1s 4p 4p 1P° 1 1179830
12 28 2:138 1 9564964z 1s 5p 5p 1P° 1 1201894
18 2p 2p 1P° 0 18 6 6p 1P° 1 1813931
? P 1 983848 +x 15 P P
2 983363 +z 1s 7p 7p 'P° 1 1221135
1s 2p 2p 1P° 1 997468 | evecmc oo L
1s 3p 3p 'P° 1 ‘1182328 Belv (3Sy) Limit | _.______ 1241225
September 1947,
Belv
(H 1 sequence; 1 electron) Z=4
Ground state 18 %S}
18 *S} 1756065 cm™! I. P. 217.664 volta

For the lines of Berv that have been observed, 18?S—np?P° (n=2 to 7), Robinson lists
wavelengths derived from the Penney series formula. The range is from 58 A to 75 A. The
terms listed for this spectrum have been calculated from his data.

Tyrén also reports the first three members of the series as observed.

REFERENCES

W. G. Penney, Phil. Mag. [7] 9, 661 (1930).

B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala {IV] 9, No. 6, 28, 152 (1934). (I P) (T) (CL)
H. A. Robinson, Phys. Rev. 50, 99 (1936). (C'L) '

F. Tyrén, Zeit. Phys. 98, 771 (1936). (C L)

. Belv Belv
Config. Desig. J Level Config. Desig. J Level
1s 1818 u 0 6p 6p 1P° % 1% 1707298
2p 2p 1P° %, 1% 1817087 7] 7p 1P° %, 1 1780835
3p 3p 1P° K 1% 1560986 || 0000 e S FORS SU
4p 4p *P° %, 1% 1646324 Limit  |eeeeeoeeno. 1756065
5p 5p 'P° ¥ 1% 1686832 ~
October 1946,
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BORON
B1
5 electrons =5
Ground state 1s* 2s* 2p P}
2p 1P° 66930 cm™! 1. P. 8.296 volts

The spectrum is incompletely observed, but 34 lines have been classified in the interval
between 1378 A and 2498 A. The terms for which there is an entry in the column of the table
headed ““ Authors”, are from Edlén, but a correction of 30 cm™ has been added to the limit as
quoted from Selwyn (66840 cm~'). Whitelaw and Mack have recalculated the limit and derived
the value B 1 25* 2p ?P§—B 1 2s? 'S,=66930 cm™!, using the ?D series alone because of extra-
configurational perturbations in the *S series. Selwyn averaged the limits from both the 28
and °D series.

The remaining terms are from an unpublished manuseript kindly furnished by Clearman,
who has extended the doublet series by further observations and confirmed the correction to
the limit mentioned above. Clearman has also found two quartet terms. No intersystem
combinations have been observed, as indicated by z in the table. Edlén estimates that
2p*P1}—2p**P23=28800 cm™, by analogy with the observed intersystem combinations in
Cuand N 1. The corresponding value of 2p* ‘P3 is entered in brackets in the table and has
been added to all of Clearman’s values of quartet terms.

REFERENCES

. 8. Bowen, Phys. Rev. 29, 231 (1927). (T) (C L)

. W. H. Selwyn, Proc. Phys. Soc. (London) 41, 401 (1929). (T) (C L)

. Edlén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 9, No. 6, 74 (1934). (T)

. E. White, Introduction to Atomic Spectrap. 116 (McGraw-Hill Book Co., Inc., New York, N. Y., 1934). (G D)
. G. Whitelaw and J. E. Mack, Phys. Rev. 47, 677 (1935). (I P) (T)

. Edlén, Zeit. Phys. 98, 564 (1936). (C L)

. Opeschowski and D. A. DeVries, Physica 8, No. 9, 913 (1939). (I 8)

. F. Meggers, J. Opt. Soc. Am. 38, 431 (1946). (Summary hfs)

. E. Clearman Jr., unpublished material (Aug. 1947). (T) (C L)

=~
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B1 B1

Authors Config. Desig. J Level Interval || Authors Config. Desig. J Level Interval
2p P, 283(18) 2, 2p P° b2 /] 1%

P P o P 16 || 5d'D | 28(8)5d saip |{ 34 62481
28 2p 2p3 4P % (28805] += 5 2z 2p? 2p* 18 % 63561
1% | 28810 +z H )

2p’ 4P, 2% 28816 +=z 6d D 252(1S) 6d 6d 1D { 25}2 63847

8278, | 28(8)3 B[ K| 40040 26(8)7s 708 | % | 64158
1% -

20'D | 26 2p 20 | 34 47857 2a(8y7d {1 64664
323D | 28208)3d 341D { ;ﬁ 54765 25105)8d 841D { %ﬁ 65195
4318, 2s3(18)4s YR % 55009 2s3(18)9s 9318 ¥% 85553
4D (200944 | 4D {1} 5008 Bix (5 Limit ... 66330

25 2p 2p? 1P b 72535 12
5238, 2s2(1S) 58 5s 1S ¥ 60146 1% 72547
252(1S)6s 6s 18 21 62098 2p? 2p3 48° 1% 97087 +z
August 1947,
B 1 OBsERVED TERMB*
Clo:’lig. Observed Terms
2s2(18)2p 2p *P°
2p? 1P
2829 { 2p3 18 25 P 2p21D
opt 2p8 48°
ns (n>3) nd (n23)
283('S)nz 3-7s, 9838 3-84 D
*For predicted terms in the spectra of the B1 isoelectronic sequence,
see Introduction.
Bu
(Be1 sequence; 4 electrons) Z=5
q

Ground state 18 252 1S,

24 '8, 202895 cm™?

1. P. 25.149 volts

The terms are from Edlén, who remarks that the observed series, especially in the singlet

system, are too short for the precise determination of the limits. By analogy with Be 1, C 111,
and N 1v, he interpolates the value of 2s? 'Sy—2p 3P{ as 37340 cm~!, which places the limit
28 1S, at 202895.0 cm™. The absolute values of the singlet terms as published in Edlén’s
Monograph have therefore been increased by 249 cm=!. The relative uncertainty z is probably
less than this. No intersystem combinations have been observed.

An extrapolated value of 3s 'S, is given in brackets.
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B 11—Continued
REFERENCES
B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 9, No. 6, 51 (1934). (T) (C L)
B. Edlén, Zeit. Phys. 98, 561 (1936). (IP) (CL)
Bn Bn
Edlén Config. Desig. J Level Interval Edlén Config. Desig. J Level Interval
23 18, 24 2:218 0 0.0 4p 3P 2s(1S)4p 4p3P° 10,1,2 | 171544 7+=
2p P, 2s(38)2p 2p P° 0 87888. 6+z 6.4 4d 3D 23(38)4d 4d'D |1,2,3 | 174072. 6+=
1P, 1 87840. 04z 16: 4
3P, 2 87866. 4+z 4f3F 2s(18)4f AfIF° [2,8,4 | 174902 65+=
2p 1P, 2:(38)2p 2p 1P° 1 73898. 7 4f1F, 2s(2S)4f 4f 1F° 174921. 6
2p’ P,y 2p 2pt P 0 98910. 34x 84 4d 'D, 23(28)4d 4d 'D 2 175546. 0
13 1 98918. 7+zx 140 )
P, 2 98932. 74z 58 38, 23(38) 58 5818 1 180896. 5+
2p’ 1D. 2 2p* 1D 2 102362. 1 3¢’ P 2p(2P°)3s 38 3P° [\] 181645. 84z
?'D: | 20 s | T 1 | 1816560+ | o8
2p' 18, 2p? 2p1 18 0 | 127662.0 ip, 2 | 181675. 94z -
3838, 2s(3S)3s 3318 1 129772. 9+=x 5d 3D 23(28S)5d 5dD |1,2,3 | 184633 1+=
3818, 23(38)3s 3818 0 (135946} 5f3F 2s(38)5f 5f3F° |2,3,4 | 184908. 2+=
3p P, 2s(35)3p 3p*P° | 0,1 | 148989.7+z | 5o || 3Py | 2p0P°)3p | 3p'P 1 | 1890126.6
P, 2 143998. +=z
3d"3Fs | 2p(P)3d | 3d°F° | 2,3 | 194748 +z | o
3p 1P, 2s(28)3p 3p 1P° 1 144102.0 3F, 4 194760 +z
34D 2s(*8)3d 3dD [1,2,3 | 150649. 0tz 3d' D, 2p(P°)3d 3d 1D° 2 197721.0
' 3d'D, 23(28)34d 3d'D | 2 | 154686.9 3d'3D | 2p(P°)3d | 3d°'D° |1y2,3 | 200484 6+2
4318, 23(38)4s 4518 1 166344. 442 ] = || 00 e emcmmmmm ] oemee e cccaeaae
4318, 23(2S)4s 4318 0 167934. 2 B 11 (3Sy) Limit |._._.... 2028956
May 1946,
B 11 OBsERVED TERMS*
Clon_f’i_g. Observed Terms
28 28118 )
3Ipo
2e92  |{ 25 1po
2p? 3P
e { 2p% 18 v 2p% 1D
ns (n>3) np (n23) nd (n23) nf (n24)
35818 3, 4p P° 354D 4, 5f SF°
2:(8)nz 4818 3p1p° | 3 441D 41 1F°
{ 38 3P° 3d3D° 3dF°
2p(P°)nz 3p P 3d 1D°
*For predicted terms in the spectra of the Be I isoelectronic sequence, see Introduction,
PR " . ¥ " it i
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Bm
(Li 1 sequence; 3 electrons) Z=5
Ground state 18" 2 ’5,
23 *S,, 305931.1 cm™! I. P. 37.920 volts
The terms are from Edlén. The absolute values are based on the assumption that n* for
59 *G equals that of the corresponding term in C 1v, where 59 °G—6A ?H® has been observed.
The precision of this term in B 11 is estimated to be within +1 ecm=3, The series are well
represented by a Ritz formula.
Edlén gives four extrapolated term intervals, which are entered in brackets in the table
REFERENCES
A, Ericson and B. Edlén, Zeit. Phys. §9, 676 (1930). (T) (C L)
B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 9, No. 6, 37 (1934). (I P) (T) (CL) (G D)
Bm Bm
Edlén Config. Desig. J Level Intervsl|| Edlén Config. Desig. J Level Interval
2s 18, 2s 2818 ¥ 0.0 5 5p 1P° %
1 * 5p P, 4 P 1% eo5719.7 | 122
2p 1P, 2p 2p *P° e 48358. 5 34.1
P, 1% 48892. 6 - 5d 5d 1D 1%
5d 2D, 2% 266389. §
3838, 3s 3518 K 180201. 8 21
3p 1P, 3p 3piP |y 19g049.2 | 0ol ¥F 5 srore ({3 |} sest05
P, 1% 192959. 4
3d 3D | 1y 59 °G 59 500G {341} 20ee2m.2
3d D, 21 196071.2 | (34
- 6d 6d 2D 1%
4338, 48 4518 K 237695. 5 6d 2D, 2% 278473. 7
4 4p 1P°
4p P, P P 1& 242832 4 {4. 3] 6f *F 6f 6f 2F° { g;z } 278491. 7
4d 4dD 1%
44D, 234 244138 9| W4 g51G 60 691G { 2,’2 } 278497. 5
& °F 8f gore (B smooe| ||l
5318, 5s 5818 ¥ 263156. 2 B v (18;) Limit |._.___ 305931. 1
April 1946,
Biv
(He 1 sequence; 2 electrons) =5
Ground state 187 1S,
18 1S, 20919601200 cmn! 1. P. 259.298 4 0.025 volts

The singlet terms are from Tyrén and the observed singlet combinations are in the range
from 48 to 60 A. The unit adopted by Tyrén, 10° cm™, has here been changed to cm™".

Relative absolute values of the triplet terms were derived by the extrapolation of 3d *D
from He 1 and Li i1, according to unpublished material generously furnished by Dr. Edlén.
These calculations have confirmed the classification by Tyrén of a line at 61 A as the inter-
system combination 1s* !S—2p °P;. The triplet terms have been taken from Edlén’s 1947
manuscript.
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B 1v—Continued
REFERENCES

B. Edlén, Nova Acta Reg. 8oc. Sci. Uppeala {1V} 9, No. 6, 31 (1934). (T) (CL)

H. A. Robinson, Phys. Rev. §1, 14 (1937). (I P) (T) (CL)

F. Tyrén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 12, No. 1, 24 (1940). (I P) (T) (C L)

B. Edlén, unpublished material (Sept. 1947). (T)

BIv Biv
Config, ~Desig. J Level Interval | Config. Desig. J Level Interval
1 1s218 0 0 1s 4p 4p 1P° 1 1988750
18 28 2318 1 1601505 1s 5p 5p 'P° 1 2022000
1s 2p 2p 3P° (1] 1686898 —16 1 6p @p 'P° 1 0043360
1 1636882 62 || ~-m-mmmefrmmmm e e
2 1636984
Bv (8 Limit | ._.... 2091980
1s 2p 2p 1P° 1 1858020
1s 3p 3p 1P° 1 1898180
September 1947,
By
(H 1 sequence; 1 electron) =5

Ground state 15 23Sy
18 S,; 2744207 cm™ 1. P. 340.144 volts

Edlén has calculated the positions of the first three members of the Lyman series,
1823S—np *P° (n=2, 3, 4), using Penney’s formula. These wavelengths, 48.585 A, 40.995 A
and 38.869 A, respectively, have been used to compute the term values listed here. The lines
have all been observed by Tyrén.

REFERENCES
W. G. Penney, Phil. Mag. [7] 9, 661 (1930).

B. Edién, Nova Acta Reg. Soc. Sci. Uppsala [IV] 8, No. 6, 28, 152 (1934). (I P) (T) (C L)
F. Tyrén, Zeit. Phys. 98, 771 (1936). (C L)

BvY By
Config, Desig. J Level Config. Desig. J Level
1s 1838 % 0 4p 4p 3P° ¥, 1% 26578744
2p 2p P° K 1% 2068847 © leccesacccencecoc|ecnacccnccne]occmacicnncaaaas
3p 3p 1P° K, 1% 24898282 Limit | ... 2744207

October 1946.




CARBON
Ci
8 electrons Z=6
Ground state 1s* 24* 2p* *P,
2p* *P, 90878.3 cm™? I. P. 11.264 volts

The term assignments are taken from Edlén, who has revised and extended the earlier
work on the analysis of this spectrum. Two extrapolated term values, derived from the irregu-
lar doublet law, are entered in brackets in the table.

The singlet and triplet terms are well connected by intersystem combinations. Only two
quintet terms are known. They are connected with the rest by intersystem combinations
-based on the measures of the resonance lines by Shenstone.

One term, 5p 'S, has been revised as suggested in the 1939 reference listed below.

Selected term values of C 1 have been improved from a study of the lines that have been
clearly identified in the Infrared Solar Spectrum. Such precision cannot be expected from
terms based on lines in the ultraviolet. As a starting point the value of 3s 3P} =60353.00 cm™!
was adopted as correct, to agree with Shenstone’s recent measures. Excellent agreement was
found between the laboratory measures of Kiess (8335 A to 11330 A) and solar wave-numbers
of lines identified as C 1 in the solar spectrum. Further to the red solar wavelengths surpass
laboratory values in accuracy and give consistent internal separations within the multiplets.

In the course of this work all term values have been recalculated. Consequently, most of
the listed values differ slightly from those published by Edlén. No changes have been made in
his analysis, but the level 3d *P$, calculated from solar wave-numbers, has been added to his list.

REFERENCES

A. Fowler and E. W. H. 8elwyn, Proc. Roy. S8oc. (London) [A] 118, 34 (1928). (T) (CL)

8. B, Ingram, Phys. Rev. 34, 421 (1929). (T) (CL)

F. Paschen and G. Kruger, Ann. der Phys. [5] 7, 1 (1930). (T) (C L)

B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 9, No. 6, 104 (1934). (IP) (T) (CL)

H. E. White, Introduction to Atomic Spectra p. 266 (McGraw-Hill Book Co., Inc., New York, N. Y., 1934). (GD)

C. C. Kiess, J. Research Nat. Bur. Std. 2¢, 33, RP1062 (1938). (C L) .

W. F. Meggers, J. Opt. S8oc. Am. 36, 431 (1936). (Summary hfs)

Y. Ishida, T. Tamura, and M. Fukushima, Sci. Papers Inst. Phys. Chem. Research (Tokyo) 36, No. 936, 417
(1939). (T (CL)

H. D. Babcock and C. E. Moore, Carnegie Inst. Wash. Publ. 579 (1947). (Solar data)

B. Edlén, Nature 159, No. 4030, 129 (1947). (C L)

A. G. SBhenstone, Phys. Rev. 72, 411 (1947). (T) (CL)
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C1 Ci
Edlén Config. Desig. J Level Interval y Edlén Config Desig. J Level Ylmerval
_ - _ i
2p P | 297 2p? 2P | 0 0.0 16.4 || 44Dy | 202p(P°)4d| 4diD° | 2 88500
P} 2 s | 2 26 2p(iP°)4d | 4d°F° | 2
44 F, 3 83761
2p 1D, | 28 2p 202D | 2 10193. 70 1
2pt S | 287 2p3 218 | o 21648, 4 4d :B; 202p0P4d | 44D | 1 83530 .
2s 2p 2ptse | 2 33735. 2 D, 3 83847 10
3s :11::, 260 2p(P)3s | 30°P° | 0 60333.80 | g gq || Ba'P | 28°2p0P5e | 5e'P° | 1 83888, 5
'P, 2 60395, 52 | 052 || 4q1F, | 2122p(P°)4d| 4d'F° | 3 83949
32 1P, | 26 2p(P)3s | 3a1P° | 1 61982. 20 441D, | 22 2p(P°)4d| 4d'P° | 1 84032
2'1D, | 22 2p! 2pD° | 3 64088.56 | _4 o ll 4d3P, | 2072p(P°)dd| 4dP° | 2 84102. 8 e
o 3 6i002.01| 18|  apL o B4112
3p1P, | 28 2p(P°)3p| 3pP | 1 68858 5p1P, | 26 2p(P°)5p| 5p 1P | 1 84852, 13
3p3D, |28 2p0CP%)3p| 3pD | 1 69689. 79 28 2p(P°)5p| 5p'D | 1
"B :| amom BX) e AN T
3p38, |20 2pCP)3p| 3p8 | 1 70744. 26 5piD, | 2¢ 2p(P°)5p| 5p'D | 2 85400. 38
3p :g:, 20 2pCP93p | 3pP | O 713281 | 1y 4p || BpiSe | 26 2pCPSp) 'S | O 85625. 84
P, 2 1138570 | 2047 | 541D, | 26 2p(P°)5d| 5d'D° | 2 86187
3piD, |2 2p(P°)3p| 3pD | 2 72611. 06 5d :II;: 260 2p0P)5d| 5d'F° | 2 86819 8
3p18, |20 2p(P°)3p| 3p1S | 0O 73976. 23 4
2p' 3P | 2s2p 2p3P° 12,1,0 76256. sap, | 2 2CBIS| 54D° | 1 ses7i. 3
341D, | 28 2p(P°)3d| 3d'D° | 2 77680. 6 D, 3 86396 25
135, 202p0P)s | 40°P° | O 7810583 | 1y gy || GsiP | 20 2p(PIG | 6s P | 1 86413. 96
P 2 78148.36 | 3130 | s5q1F, | 26 2p(P°)5d| 5d1F° | 3 86450
3d3F; | 280 2p(P9)3d| 3dF° | 2 78199.84 | 14 4o || 54TPy | 200 2p(P%)5d| 5d1P° | 1 86491
:?: 3 Taos. o9 | 3440 5 Py | 26 2p(P)5d| 5diP° | 2 86504 —13
3d :g; 26 2pCP%)3d | 34°D° | 1 78300.8 6 ! 0 86617 '
D, 3 78316 9 641D, | 2s?2p(*P*)6d| 64D° | 2 87632
48P, | 2092p(P%)4s | 4s1P° | 1 78838 M:g; | 29 2p(*P°)6d | 6d IF° 2 gr700 .
3d1F, | 280 2p(P°)3d| 3d'F° | 3 78581 4
341p, | 2:2p¢P°)3d! 3d1pe | 1 78727. 91 6, 26 2pCP)6d| 64°D° | 1 errse
3dp, | 202p(P9)3d| 3dP° | 2 79811.10 | _ oo D, 3 87778 2
B 5 ro56s. 98| —426 | 4, 1P, | 282 2p(P%)7s| Ts'P° | 1 87795. 8
4p3D, | 202p0P%)4p| 4p°D | 1 80173.29 | 10 90 | 621Fs | 202 2p(P*)6d| 6d1F° | 3 87807
*D: 3 80295, 74 | 30-25 || ¢g P, | 2 2p(P)6d| 6d7P° | 2 87830 —e
4piP; | 2802pCP%dp| 4p1P | 1 80563. 57 P 0 87838
4p38, | 202p(P%4ap| 4p38 | 1 81105. 70 6d 1P, | 26 2p(CP°)8d| 64'P° | 1 87831, 8
o
4p sgs 282 2p(P°)4p | 4p P g gigé fli: Eé i é % 7d sg; 282 2p(*P°)7d | 7dF fi; gggﬁ. 8 5
4p1D, | 28 2p(P%)4p| 4pD | 2 81770. 36 26 2p¢P)7d| 74°D° | 1
4p18, | 202p0P2)ap' 4p8 | 0 82252, 31 743D, 3 88607




C 1—Continued

C 1—Continued

23

Edién Config. Desig. J Level Interval Edlén Config. Desig J Level Interval
74 'F, 28 2p(3P°)7d | 7d 1F° 3 88624 282 2p(*P°)9d 9d 3D° é
7d 1P, 2s* 2p(YP°)7d| 7dtP° 1 88682. 44 94 3D, 3 89614
7d 3P, 28 2p(CP°)7d| 7d3P° ? 88639 9d 'F; | 282 2p(2P°)9d 9d 1F° 3 89617
0 2s22p(*P°)10d| 104 3D° é
28 2p(2P°)8d | 8d 3F° 4 10d 3D, 3 89779
84 'F, 3 89081 -1
IF, 2 89082 2s22p(*P°)11d| 1143D° 21"
253 2p(3P°)8d | 8d3D° % 11d 3D, 3 89968. 4
84 'D, 3 89146 Cu (?PY) Limit |.._... 90878. 3
8d 'F, 282 2p(*P°)8d| 8d tF° 3 89156 2p’' 1D, | 25 2p? 2p1D°! 2 [97878]
84 3P, 251 2p(3P°)8d | 8d¥P° 2 89158 28 2p*(4P)3s 3s P 1 103541. 8 20. 7
1 2 103562.5 | 54 ¢
0 3 103587. 3
282 2p(3P°)9d | 9d 3F° g 2p’ 38, | 2s 2p* 2pt 38° 1 1056800. &
9d F, 2 89460 2p’ 1P, | 28 2p* 2p* 1P° 1 [119878]
September 1947.
C 1 OBSERVED TERMB*
01?3.8. Observed Terms
p
28 29t {2,# s P 2p11D
2pt 88°
2 2¢° e 2pwpe 2peDe
ns (n>3) np (n23) nd (n>3)
3, 48 3P° 3,4p38 3,4p3P 3-5p3D 3-843P° 3-11d3D° 3-9d3F°
28 2p(P°)nz { 375 1P° 35p18 35p!P 3-5piD 3-7d'P°  3-641D° 3-9d 'F°
23 2p*(‘P)nz 3s °P

*For predicted terms in the spectra of the C 1 isoelectronic sequence, see Introduction.




Cn
(B 1 sequence; 5 electrons)
Ground state 1s* 25? 2p P}

2p *P§ 196659. 0 cm™!

1. P. 24.376 volts

The term values for the doublets are taken from Edlén’s Monograph. He has since re-
jected his 5p’ D term. Intersystem combinations have been observed by Edlén (1936) and
the resulting correction to the quartet terms as published in his Monograph, +19.3 em™, has

been applied.

REFERENCES

A. Fowler and E. W, H. S8elwyn, Proc. Roy. Soc. (London) [A] 120, 312 (1928). (T) (CL)
B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala {IV] 9, No. 6, 74 (1934). (I P) (T) (C L) (G D)

B. Edlén, Zeit. Phys. 98, 561 (1936). (C L)
B. Eldén, private communication (Dec. 1947). (T)

Cu Cn
Edlén Config. Desig. J Level Interval|| Edlén Config. Desig. J Level Interval
2P | 282 2p 1P° 1§ 29 | eso B35, | 2:008)6s 518 % | 173348 18
5pP; | 28(8)5 spP° | % | 1750879
2" B | 20 297 R T ?1p; N 1 | 176es5e | T3
‘P, 2% 43050.7 | 289 3P | 2 200P%)3s | 3s7P° U}z 1781941 | 99 g
2D | 222 27D ?}’2 Tigs s | 23 ’ 283(8)5d 54D | 1% .
20’ ’s.’ 26 259 29238 % 96404, 1 54D ! 24| 1ees
P
2
2P | 26290 0P | % | n0esl |, 59F | 2008)8f sprFe ({3 L 178966 46
a.as: . 2015 o 6015, | 260(8)6e 6¢18 % | 181258
' 394Dy | 2602p0P9)3p | 3p¢D | % | 18160450 | | .o
3p P, | 20(8)3p 3P | % | 18172468 ) 1 D, 1% | 181708.20 | 2479
1P, 1% 181786. 81 . :B: g}}z ig};g& 2; 36, 27
2p* ¢ ; 2pr8° | 1 142084,
el d % 420244 3p’ 3P, | 28 2pEP%)3p | 3pIP % | 1820250 | 0.
341D, | 28 (8)3d 3 | 1 | 14554900 | | o 3P, 1% | 182044 5
iD; 2% | 14555144 | L 2sc8yed o | 1
2p" 3D, | 2 "l 2pDe | 2y 150462. 8 6d 3D 2 184064. 9
= e » 1% | 1604679 | —51 ' \
4238, | 20208)4s 4818 % | 15723443 6/°F | 28('8)éf 6f *F° { a}ﬁ } 184376. 20
1P | 20094 4p1P° 1§ f%ﬁfz 70| pgp| 306 |202pCP3p | 3pe8 | 14 | 184688 69
! _
3p’ ‘P, | 26 2p(EP°)3p | 3p P 186425. 02
3¢’ 4P, | 23 2pCP°)3s | 38 ¢P° % | 16696470 | 40 46 P} PCFI3p | B 1}% 186441, 32 | 19-30
& 55’2 tas0as. 46 | 3% 03 P, 2% | 186463 75
. e
3p'3D; | 26 2p0P*)3p | 3p*D | 1 188579. 3
Wpwess | wD | 1| wmme| o, PIDy | 22O | WD) | leeizy | B4
, . .
3p' 18, | 26 2p0P%)3p | 3p18 % | 19457009
3 spo
| W B St | e | s, 26 2pP%)3d | 3dF° | 1% | 196750. 8
2 | : | dwe |
4
4F | 2808)4 aore ({2811 108979, 06 g M| ekl | e




C n—Continued C nm—Continued
Edlén Config. Desig. J Level Interval|| Edlén Config. Desig. J Level Interval
34’ 4D, | 26 2pCP°)3d | 3dD° | % | 196556. 2 2s 2p0P°)4d | 4dF° | 2%
«D, P 1% | 1966618 281 4w P 3% | 281508
«D; 2% | 1966705 a1
<D, 3% | 196580 8 e :g: 2: 2p0P°)4f | 4G §}’§ 213430 | 1,
Cm (S | Limit |._.._. 196659. 0 4Gy 4% | 221574 5 %&?
1Gs 5% | 221603 6
3d’3D, | 26 2pGP%)3d | 3d3D° | 1% | 198426 4 0.8
D, 2% | 198487 ¢ . 471G, | 222p0P)f | 479G | 3% | 221585 3
1G; 4% | 221628
3’ P: | 202p0P9)3d | 3d'P° | 2% | 1988420 | _p 5 :
Py 14 | 1988885 | T30\ 4y D, | 202p0P0)s | 47D | 3% | 2218065 | .0 0
‘P, % | 1988777 D, 2% | 221727.4 (2309
3d’ 1F; | 2: 2p0P)3d | 3dF° | 2% | 199941 4 Ds lﬁ 211483
*F, ’ | sosesis | 479D, | 20 2p0P°)47 | 4D | 2% | 2217070
34", | 2s2p0P°)3d | 3d*P° | 1% | soms0.s | _,, | F 1% | 2217529 (7450
1P, % | 202204 4 .
4d'7P, | 202p0P)4d | 4d7P° | 1% | seeesnt | o0 o
4P, | 202p0PMe | 48P | % | 209660.26 | o, 0o 1P, K | se2286.0
P, 1 | s09674 28 | 2402
P, 2% | 209620. 36 2s 2p(P°)5s | B8 ¢P° 1§
4p' 3P, | 23 2p(F")4p | 4p P % | 214406. 6 5s' 4P 21 | 25818
P i, PC4p 1% | 2144207 2.1 ' Y
4p’ D, | 25 2p(P°)4p | 4p ‘D Y% 214758, 3 4.3 5p' 3P | 2s2p(’P°)5p | 5p*P { 154 } 227901
B: ;}}2 i o | 220 2s 2p0P°)5d | 5d¢D° | 14
' .
D 3% | 214828 0 33.4 PCE) %}}2
4p' 1S, | 22 2p0P%)4p | 4p 8 1% | 215765 6 5d D, 3% | 0768
23 2p0P%)4p | 4p P % 5d’ 4P, | 25 2p(P°)5d | 5dP° | 21 | #s1060
e, | 0P 1 | 2163780 | 144 R 1%
<P, 2% | 2163077 . %
0  §
- 25 2p0P%)4p | 4pID ;}}2 216927 5 F | 2 2p(P%)5f | 5fIF { §§ } 231221
4d'/Fy | 20 2p0P°)4d | 4dF° | 1% | 219668.8 20 2p0P0)5f | 5fF | 1
T P o | s10668.5 | &7 POEIS | Y 2§
F, 3% | s19689.2 | 3207 3%
Fy 85 | 219817.0 . 5 4Fs 1% | 2312268
25 2p(P%)4d | 4dD° | % 2: 2p0P%)5f | 671G | 2
4d' D, P 1% |  220127. 8 0.2 PORNS | W 35’2
D, 2% | 2201870 o2 43
D, 34 | e20147. 6 5/ 4G, 5% | 2314093
44'9D, | 26 2pOP%)4d | 4d3D° | 1% | 220601 1 5 ‘De | 262p0P°)5f | 57D | 3% | 2315204
’D: P 2% 220614 2 13. 1 3" 4D p(P°)5f f %;2
L' P, | 26 2p0P%)4d | 4d4P° | 2% | 220808 47 |_
P, AR 1% | ss08e8 97 | "20 50 A
P, % | 220840 87 |11 2s 2p0P°)6d | 6d4D° 1})2
3F, | 26 200P°)47 | 4f3F | 2% | 2210896 2
YR P 3% | 221088 | %2 || ea D, 35 | 236444
2s (2p@P%)4f| 4 °F %ﬁ 6d’ ‘Py | 25 2p(P°)6d | 6d P° %g 236606
" oF, 3% | 2211063
v a5 | 2211074 | 212
December 1947.




C 11 OBszrveDp TERMS*

(l::’,':fs' Observed Terms
288(18)2p 2p P°
2p3 P
2 2p { 2p 18 25 iP 2p1D
2pt 48°
» { v 2p33P°  2p1D°
ns (n23) np (n23) nd (n23) nf (n>4)
22 (1S) nx 3-6318 3-5p *p° 3-64 D 4-6f 1F°
3-5s8 1P° 3,4p*S 3,4p‘P 3,4p‘D | 3-6d‘P° 3-6d‘D° 3,4d‘F° | 4,5/*D 4,5/F 4,5/G
2s 2p(P°)nz { 35 1P° 3518 3,599P 3,4p1D | 3 4d1P° 3 441D° 3 4d 1F° 4§-D 4 55 IF érc
*For predicted terms in the spectra of the B 1 isoelectronic sequence, see Introduction.
Cm
(Be 1 sequence; 4 electrons) Z=6
Ground state 1s* 283 'S,
2s? 1S, 386159. 7 cm™? 1. P. 47.864 volts
All but three terms are from Edlén’s Monograph. For the terms 7d *D, 8d *D, and 94 *D
the revised values of Whitelaw and Mack have been used. Edlén hassince rejected his 44’ 'P term.
No intersystem combinations have been found with certainty. The long D-series determine
the limits to about +£25 cm™!. The uncertainty z in the relative positions of the singlets and
triplets is, therefore, less than +50 cm™ according to Edlén. No trace of the line predicted
at 1910.7 £2 A, 2s? 'S;—2p *Pj, is visible on his plates. A line observed at 339 A (294314.1
cm™) agrees within 4 cm~! with the calculated combination 2p 3P{—5d 'D,. This identification
is uncertain, since it is not confirmed by other intersystem combinations.
REFERENCES
B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala [1V] 9, No. 6, 51 (1934). (I P) (T) (CL) (G D)
N. G. Whitelaw and J. E. Mack, Phys. Rev. 47, 677 (1935). (T)
B. Edlén, private communication (Dec. 1847). (T)
cCm cCm
Edlén Config. Desig. J Level Interval|] Edién Config. Desig. J Level Interval
2318, | 2t 28218 [\] 0.0 2p’ 1D, | 2p* 2p* D 2 145875. 1
3 382 2p%P° | O 623815. 0+z 2p' 18, | 2 2p% 18 (1] 182
2P Fe | 202 P 1 | sesss otz | 29 P15 | 29 P 82620. 2
3P, 2 62394. 84z 3818, | 25(28)3s 3818 1 238160. 7+z
2p 1P, | 2:(8)2p 2p'P° | 1 | 1028514 3518, | 2s(18)3s 318 0 | 247169.5
X 291 3P 0 137374. 0+z 3p 1P, | 25(28)3; 3p 1P° 1 258981.
2p .ﬁ: s s 1 | 137403 442 | 204 PP 208)3p P 14
P, 2 | 137450. 542 :
*
* ~ _ o iFal B e




C m—Continued C m—Continued
Edlén Config. Desig. J Level Interval|| Edlén Config. Deeig. J Level Interval
3p P, | 23(*8)3p 3p 3P° 0 259658. 8+x 5.5 25(38)5d 54D 1
P, 1 259669. 3+zx 12: 8 2
1P, 2 259672, 1+-x 533D, 3 345444 42
3d3D, | 2508)3d 3d3D 1 269957. 64z 21 23(*8)5¢ 59 G 3
3D, 2 269959. 74z 39 59 'G, 4 346525. 142 0.9
D, 3 269962. 9+ 3G; 5 346526. 0+-x
3d'D, | 2s(38)3d 3d!D 2 276482, 7 591G, | 2s(*S)5¢ 691G 4 346577. 5
38’ 3P, | 2p(3P°)8s 3s IP° 0 308162. 9+=x 33 3 5d 'Dy | 2s(28)5d 5d 1D 2 346656. 0
p, 1 308196. 2+z 68. 6
P, 2 808264. 8+=x 3d’' 1P, | 2p(P°)3d 3d 1P° 1 846718. 1
4538, | 23(*S)4s 4335 1 309404. 542 5f 3F, | 28(38)5f 5f dF° 2 347099. 654 L8
3F, 3 847101. 8+2 2 4
3s’ 1P, | 2p(2P°)3s 38 1P° 1 810005. 2 IF, 4 847108. 74z
4818, | 23(38)4s 4518 0 311720. 7 b7 'Fy | 23(38)5f 5f 1F° 3 848859. 6
4p Py | 23(38)4p 4p%P° 0,1 317748 4=z 5 6318, | 2s(18)6s 6838 1 354796 <=z
3P, 2 817748 +=x
6p P, | 2s(*8)6p 6p 1P° 1 857088
3p’ 1P, | 2p(P°)3p 3p 'P 1 | 319710.4
23(28)6d 6d 3D 1
4d 3D, | 23(3S)4d 443D 1 321358. 8+= 16. 3 2
D, . 2 321375. 14z 23. 5 6d 3D, 3 358046 +z
3D, 3 321398 6+z
25(!8)6g 693G | 3
4f3F, | 25 (S)4f 4f*F° | 2 | 821949 14z 6.7 6¢ 3G, 4 | 358638 34z o7
iF, 3 | 321955 8+x 5 1G; | 5 | 358639.0+z
3F, 4 821964 7+z
691G, | 25(S)6g 601G | 4 | 3586889
4p 1P, | 25(:8)4p 4pP° | 1 | 822408. 1
6d 1D, | 25(2S)6d 6d 'D 2 358725. 5
4f 1F, | 23(3S)4f 4f 1F° 3 322701. 1
23(8)6f 8f 3F° 2
3p' 3D, | 2p(P°)3p 3D | 1 }32302404z | o, 3
3D, 2 323049. 44z 38: 8 61 3F, 4 358800 +=x
D, 3 323088. 24z
6/ 'F; | 2508)6f 6/'F° | 3 |s50122. 2
44 1D, | 2s(38)4d 441D 2 324212. 0
7838, | 23(38)7s 7838 1 363561 +z
3p’ 'S, | 2p(3P°)3p 3p S 1 327225. T+z
7p 1P, | 2508)7p 7p1P° | 1 | 864896
3p’ P, | 2p(P°)3p 3p P 0 |320633. 14z | o
P, 1 329654. 2+x 36: 7 7d3D | 2¢(8)7d 7d*D {1,2,3 | 365585 +=
p, 2 | 320690. 94z
7d 1D, | 23(38S)7d 7d D 2 366027. 0
34’ 1D, | 2p(*P°)3d 3d'D° 2 332690. 8
8p 1P, | 2s(8)8p 8p1P° | 1 | 869926
3p’ 1D, | 2p(P°)3p 3pD | 2 | 333116.4
843D | 23(:S)8d 84D |1,2,3 | 370438 4=z
3d’ 3F, | 2p(3P°)3d 3d 3F° 2 833388. 4+zx 25.0
3F; 2 333358. 4+=x 36. 6 9d 3D | 2:(28)9d 9D 1,2, 3| 373748 +=z
’F, 4 | 333395. 0+z -
2p(P°)4s 42%P° | 0
3d’' 3D, | 2p(3P°)3d 3d D° N 3387602. 94-x 13.5 1
3D, 2 8376186. 4tz 20‘ 3 4s’ 3P, 2 876637 +z
3D, 3 337686. 7+z g
4p’ 1P, | 2p(P°)4p 4p P 1 | 3811048
5838, | 2:(38)5s 5818 1 339881 <z
2p(*P°)4p 4p3D 1
3d’ 3P, | 2p(3P°)3d 3d 3p° 2 840049. 5+x —26.3 4p’ 3D, 2 381919 4=z 30
P, 1 | 840076 8+z | Z3%- 3 1D, 3 | 381958 +z
P, 0 340090. 8-+z i
3d’ 1F; | 2p(*P°)3d 3d 'F° 3 841368. &5 4p' 3P, 2pCE%)4p 4P (l) 384313 +
3 P - 1 z
P ap} 2 | 384350 +z 37
5p 1P, | 2s(*S)5p 5p 1P° 1 848266. 7
4p’ 1D, | 2p(P°)4p 4p 1D 2 385637. 5
28(28)5p 5p 3P° 0
. 1 4d’ 1D, | 2p(2P°)4d 44 'D° 2 385816. 2
5p 'P, 2 | sy181 +2
C1v (18y) Limit |..___. 386169. 7
2p(3P°)3p 3p18 0 345093. 9

3p" 18,




28
C nn1—Continued C m1—Conatinued
Edlén Config. Desig. J Level Interval || Edién Config. Desig. J Level Interval
2p(P°)4d 4dD° % 5d’ 3P, | 2p(P°)5d 5d 3p° g 410841 +=
4d’' 'D, 3 | 887648 +=z 0
4d' WP, | 2p(P°)4d 4d 'P° % 388448 +z 2p(P°)6p 6p D %
0 8p’ D, 3 | 421380 +=z
43" 'Fy | 2p(P°)4d 4d'F° | 3 | sssrre s 2p(P°)6p 6p P (1)
5p’ 1P, | 2p(P°)5p 5p 1P 1 | 407430. 4 6p’ 3P, 2 | 421067 +=
2p(P°)5p 5p D ; 2p(P°)6d 6d3D° ;
5’ 3D 3 | 407774 4= 8d’ 'D, 3 | 422881 4=
2p(P°)5p 5p (1) 6d’ 'P; | 2p(*P°)6d 6d ’P° 211 483058 +=
5p’ 3P, 2 | 408873 +z 0
5p’ 1Dy | 2pOP%)5p 52D 2 | 409505.0 2p(0P°)7p 7p'D ;
5d’ 1D, | 2p(P°)5d 5d1D° | 2 | 409682. 1 7p' 3D, 3 | 420346 +z
2p(tP°)5d 5d3D° ; 2p(P°)7p 7p P tl)
5d’ 1D, 3 | 410584 +=z 7p’ P, 2 | 420712 4=
December 1947,
C 11 OBsERveD TERMS*®
Cl‘:',’g_g' Observed Terms
25 24118
po
ueze | 2 b
2p% 3P »
2 { 2p* 18 v 2p* 1D
ns (n>3) np (n2>3) nd (n>3) nf (n24) | ng (n25)
3-Ts 38 3-5p SP° 3-9d D 4-6f'F° | 5,69'G
2C8)nz 3,488 3-8p 1P° 3-7d'D 4-6f1F° | 5 691G
3, 43 3P° 398 3-7p%P 3-7p'D | 3-6d'P° 3-6d'D°  3dIF°
2pCP)nz { 38 1P° 3018 35p1P 3 591D 3d1P° 3-541D° 3,4d IF°

*For predicted terms of the Be 1 isoelectronic sequence, see Introduction.




Civ
(Li 1 sequence; 3 electrons) 2=6
Ground state 1s* 23 %S}
2¢ 'S; 520177.8 cm™ ' I. P. 64.476 volts

The terms are from Edlén. His extrapolated values of three intervals and the term values
of the two high series members 8f ?F° and 8¢ *G, etec., which were calculated from a well-deter- -
mined series formula, are entered in brackets in the table.

REFERENCES -

B. Edlén, Zeit. Astroph. 7, 378 (1933). (T) (C L)
B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 9, No. 6, 40 (1834). (@ P) (T) (CL) (G D)
T.~Y. Wu, Phys. Rev. §8, 1114 (1940). (C L)

Civ ) Civ
Edlén Config. Desig. J Level Interval|| Edlén Config. Desig. J Level Interval
205 | 2 218 ) % 0.0 64D | 6d eap H{ M1} 471368
2p?P, | 2p 2p *P° % 64484. 2 107. 1
P 1% 8i591. 3 | 6°F | 6f orore {2414 4rng0s0
3s18, | 3 3519 % | 302847.9 %
3? ’Pl 3’, 31’ lPo % 320048. 5 [31 5 Gg’G 67 ﬁﬂ’G . { 4% } 471407 4
P, 1% 320080. 0 * ay
adD, | ad 3 | | smamses| oq | | onme ({38 |} 4rrs0m9
1D, 2§ | 3248009 | (1O
7538, | 7s 7818 % | 482659
498, | 45 4538 % | 4013467 y
14977, | 4p 4P | % | soss088| 155 || PT|P e (|} 4ssem
1P, 1% | 4o0ssee "
44D, | 4d 4D | 1% | aew0ss38| ,, || 7P| ({3 |} 4se300
*D, 2% | 410338 2
o aoFe | oy Y | Y yre (3 ssssiss
4 °F, 3 | 40481 | 1 a0
5s18, | B 5038 | % | 4453661 G | 7 06 (|} ssese0
S| % ) B M | en || e |m meme [{ 3% [} 443409
sa, | 5D W | seesra| 22 8P |8 sprpe [{ [} 40mars
§F | & sore ([ 351} sso0ms e 8F | & gore ([ woens)
3 3%
B9?G | by 500G ({34 [} 490184 8GHIK | 8g, eto. 8g'G, etc.{t_;)% } (492745
885, | 6s 6s 18 % | 468765
6P | 6p 6p *P° 1% } 470763 ’ Cv(8) | Limit |.._.__ 520177, 8
April 1946,

70158°—46—3




Cv
(He 1 sequence; 2 electrons) Z=6
Ground state 1s* IS,
18? 'S, 31624504300 cm—?! I. P. 391.986 4+ 0.037 volts

The singlet terms are from Tyrén, who has reported (1940) nine lines visible on his spectro-

" grams. His limit has been calculated from the series members n=2 to 6. The remaining singlet

terms have been calculated from three classified lines at 32 A given in his 1936 paper. He has
also classified a line at 40.731 A as the intersystem combination 1s? !S,—2p *P{. His unit, 10°
cm™! has here been changed to cm™.

The triplet terms are from an unpublished manuscript kindly furnished by Edlén, who
states that the absolute term values of the triplets are based on an extrapolation of 3d *D from
He 1 and Li 11. The relative positions of the singlet and triplet terms thus determined confirm
the intersystem combination reported by Tyrén.

.

REFERENCES

B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 9, No. 6, 31 (1934). (C L)

F. Tyrén, Zeit. Phys. 98, 774 (1936). (C L)

H. A. Robinson, Phys. Rev. 81, 14 (1937). (IP) (T) (CL)

F. Tyrén, Nova Acta Reg. Soc. Sci. Uppsala {IV) 12, No. 1, 24 (1940). (I P) (T) (C L)
B. Edlén, unpublished material (Sept. 1847). (T)

Cv Cv
Config, Desig. J Level Interval Config. Desig. J Level Interval

18 18318 0 _ 0 13 4p 4p 1P° 1 2991680
13 28 2838 1 2411266 1s 5p 5p 1P° 1 8058060
1s 2p 2p 1P° 0 2455165 —13 1s 6p 6p 1P° 1 8086420

3 %%éﬁg 136 | 137 | 7pipe 1 8106760
1s2p 2p 'P° 1 2483240 12 8p 8p 'P° 1 8118760
13 3d 343D 3,21 2857308 | 0000 || ceeemmeelecmmmammcccaccac|ecmm e
13 3p 3p 1P° 1 2859360 C v1 (38y) Limit | ... 3162450

September 1947,




31
(H 1 sequence; 1 electron) Z2=6
Ground state 1s 1S}
18 *S3 3952252 cm™ 1. P. 489.882 volts
Edlén has calculated the positions of the first three members of the Lyman series,
18 3S—anp *P°(n=2, 3, 4), using Penney’s formula. These wavelengths, 33.734, 28.464, and
26.988 A, respectively, have been used to compute the term values listed here. The lines have
all been observed by Tyrén.
REFERENCES
W. G. Penney, Phil. Mag. [7] 9, 661 (1930).
B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 9, No. 6, 28, 152 (1934). (IP) (T) (CL)
F. Tyrén, Zeit. Phys. 98, 771 (1936). (C L)
Cwvi cwvi
Config. Desig. J Level Config. Desig. J Level
18 1818 % 0 4p 4p 3P° %, 1% 8706850
2 2p 3P° 1, 1% 2964370 || 0 e
3p © 3pip° Y%, 1% 8515210 Limit  |..._____._. 3952252
October 1946.




32
NITROGEN
NI
-7 electrons =7
Ground state 1s? 257 2p® ‘Sj}
2p® 'Sy} 117345 cm™ 1. P. 14.54 volts
The terms have been taken chiefly from the list prepared by Ekefors with extensions
calculated from the classifications published in Tokyo. Unfortunately, no term list was in-
cluded in the Tokyo papers. Consequently, considerable editing has been done in compiling
terms from all the observational material. Revised values are suggested for a few levels and
tentative values not in the literature are listed for 5d *F.y, 5d ‘F 13, 5d *Dsy, and 64 *D;y.  Further
study is needed to verify the numerous blends resulting from practically coincident levels.
Intersystem combinations have been observed.
Kiess has generously furnished his unpublished g-values derived from the observed Zeeman
effects of 18 infrared lines. '
REFERENCES
0. 8. Duffendack and R. A. Wolfe, Phys. Rev. 34, 409 (1929). (C L)
S. B. Ingram, Phys. Rev. 34, 421 (1929). (T) (C L)
E. Ekefors, Zeit. Phys. 63, 437 (1930). (IP) (T) (CL)
H. E. White, Introduction to Atomic Specira p. 260 (McGraw-Hill Book Co., Inc., New York, N. Y., 1934). (G D)
B. Edlén, Bergstrand’s Festkskrift p. 135 (1938). (C L)
M. Kamiyama, Sci. Papers Inst. Phys. Chem. Research (Tokyo) 36, No. 933, 375 (1939). (C L)
M. Kamiyama and T. Sugiura, Sci. Papers Inst. Phys. Chem. Research (Tokyo) 37, Nos. 982 and 983, 479
(1940). (CL)
M. Kamiyama and H. Noguchi, Sci. Papers Inst. Phys. Chem. Research (Tokyo) 39, No. 1100, 475 (1942). (CL)
J. R. Holmes, Phys. Rev. 63, 41 (1943). (I S)
W. F. Meggers, J. Opt. Soc. Am. 36, 431 (1946). (Summary hfs)
C. C. Kiess and G. Shortley, J. Research Nat. Bur. Std. 41 (1948) (in press). (Z E)
N1 N1
Config. Desig. J Level Interval | Obs. g Config. Desig. J Level Interval | Obs. g
283 2pt 2pt 48° 1% 0 23 2p4 2pt <P 2% 88100.5 | _
P 1% 88153 4 | —13.2
242 2 2pD° | 2% 19288 -8 % 88173.0
1% 19231
1% 28 2p(P)3p 3p 18° ¥ 93582. 3 .
4 .
202p0P)3s | 3P | % 83285.5 [ 45 o | 2670 2% o321 | 331 138
1% 83319.3 | 327 | 1735 3% 94883. 1 01 Ty
s 83306.0 ahadl P¥ 2p'CP)3, 3pP | K 95476. 5 2 671
P P - 18.4
28t 2p3(3P)3s 3s2P % 86131. 4 1% 96494 9 1. 737
1% s6223.2 | ©oL8 2% 96585, 2 | 383 | 1508




N 1—Continued N 1—Continued
Config. Desig. J Level Interval | Obs. g Config. Desig. J Level Interval | Obs. ¢
26 2p20P)3p | 3p8° | 1y 96761.7 2.004 | 28 2p°CP)4d | 4d P % 110325 26
1% 110351 52
2229CP3p | 3p0D° | 1 ﬁ 90788.2 | 75,0 234 110403
28 2p°CP)4d | 44D | 1% 1104483 [ 50 5
22 2p°CP)3p | 3pIP° | K% 97770.1 | g6 o 25 110470. 5
134 97806. 8 -
20 2p°(D)3p | 3p’'*D° | 13 1105219 | g2 g
20 2p2(D)3s | 3D | 2% 99665 _7 234 110545. 8
1% 99658
20 2p20D)3p | 3p'*P° | M 1192948 | 46 o
28 2p20P)4s | 4a'P % 103618 1 | 50 0 14 112320, 8
1% 103668 1 | o09
2% 103736. 8 26 2p2(CP)6s | 68 ‘P 1§ 125659 | 4y
1 3
26 2p'CP)4s | 43P % 104142.2 | oo o 2 112682.6 | 120
1% 104227, 4 -
26 2p20P)6s | 68 P % 112735 88
241 2p*0P)3d | 3d7°P 1& 104615.4 | _g9 5 15 112823
28 2p20P)5d | 5d'F | 1% 1127512 12
253 2p30P)3d | 3dF | 1% 104665 19 234 112763 12
235 104684 3 3% 112799 a8
35 104718 u 43 112862
4 104767
28 2p30P)5d | 5d'P | 1% 12801 | .
20 2p°CP)3d | 3d7F 21 104810.9 [ oy o % 112816
3% 104882, 7 ‘
28 2p°CP)5d | 5d'F | 2% 112820 10
208 2p20P)3d | 3d ‘P % 104864 26 3% 112890, 2
15 104890 2
2, 104957 2020°0P)5d | 54D | };2
268 2p%0P)3d | 3dD % | 104987 u 2% 112825 o1
1% 104908 i 334 1128927
23 105011 3
334 105020 268 2p2CP)5d | 5d ‘P 1}}2 Ligess 19
28 2p30P)3d | 34D | 1% 105120.8 | g9 & 2% 112912 38
2% 105144 3
200 2p20P)5d | 5d°D | 1% 112020.2 | 1o 4
26 2p°CP)4p | 4p?8° % 106478.6 2% 112947, 5
202p°CP)4p | 4p*D° | % 106760. & 268 2020P)7s | 7s4P % 1140157
1% 106780.1 | 138 14 1140727 57
234 106816.1 | 389 2 114146
3% 106870. 7
26 2p3(P)7s | 7s°P % 114130 a3
28 2pCPMp | 4piP° | 106982.7 | (s 6 1% 114163
, 1% 106998.3 | 158
2% 107039. 0 . 1%
268 2p20P)6d | 6d ‘F to 114160
2 2p°CP)4p | 4p8° | 1% 107447. 8 4%
26 2p2(P)5s | 58P Y% 109813, 5 28 2p°CP)8d | 64D %
1% 100857.8 | 403 1%
2% 109927. 9 - 2% 114182 66
3% 1142487
268 2p20P)5s | b5a?P % 110020.2 | 40 5
1% 110108, 5 - 26 2p*CP)6d | 6d'P | 1% 14193 | .
3% 114209
20 2p20P)4d | 4d'F | 1% 110196 18 s
2% 110214 b 28 2p°CP)6d | 64'F | 2% 114196 70
3% 110248 M 3% 114275
4% 110304
20 2p°CP)6d | 643D | 1% 114232.2 | g0 o
26 2p20P)4d | 444D 15}2 110221 54 244 114290, 5
2% 110288 13 26 2p30P)6d | 6d P %
3% 110339 13 114259 15
# 2p20P)ad p % 110221. 7 ' 24 114274
2 4 4d 1 .
v i 110244.6 | —22.9 268 2p'CP)8s | 8s 4P 1§ 114800 81
4
20 2p°0P)4d | 44F | 24 110311 62 2K 114942 52
3% 110373




34
N —Continued N 1—Continued
Config. Desig. | J Level  |Interval| Obs. g Config. Desig. | J Level  |Interval | Obs. g

24 2p10P)8s | B8P { 1§ } 114950 25 2p2(P)11s | 1133P { 1§ } 116107
262 2p30P)7d | 744D { 3t§ } 114988 22 2p3CP)11s | 115 P { ;E } 116124
2o 2pemy7d | 70F ({31 1is00s 2 2pePy10d [10arp {1 wieiss
262 2p20P)7d | 7d P { 1}’2 b 1sor7 2¢ 2p20P)10d | 10d *F { §}’2 } 116159
220074 | 747D ;}52 loton s | 426 2¢ 2p*(GP)10d | 10d ‘D [ ;E } 116164
eI | 1w ;Z 115103 2¢ 2p*CP)10d | 10d D { ;}}2 } 116240
2 2p°CP)9s | 9P { 1}}2 } 115480 25 2p°CP)10d | 104 ‘P { Ztg 116259
2 2p'CP)9s | 9s P { 2{‘2’ } 115483 2 2p0P2e | 1200P ([ B |1 116305
2 2p°CP)8d | 84D { 3t§ } 115524 262 2p90P)12s | 125 /P { ;i.: 116312
20 2p0P)8d | 8aP |{ ‘ﬁ } o 1ss30 2¢ 2p20P)11d | 11 *P { 1;‘ } 116351
29 2p2(P)8d 80 1F { §’}2 } 115535 2¢ 2p20P)11d | 11d *F { gé } 116359
2% 2pCP)8d | 847D ;é Hgggg 25 2¢* 2p*(P)11d | 11d 4D { 3%2 } 116367
29 2p’CP)8d | 8d P { zt;g } 115618 24 2p*(P)11d | 11d D { ;ﬁ } 116436
24 2p°(P)10s | 108 °P { 1% } 115842 25 2p3(P)11d | 11d P { ;E } 116441
28 2p°(P)10s | 105 °P { ;}}‘z } 115855 22 2p*(P)13s | 138 1P { |} 116467
26 290P)9d | 944D { I } 115887 26 2p*(P)12d | 124 *P {1}}2 } 116502
2eopemoa | sae (U} 1issse 252 2p30P)12d | 124 P { ;;(f } 116381
20 2p2GP)0d | 9d °F { g'ﬁ } 115902 2¢ 2p°GP)12d | 124D { ;}’2 } 116625
25? 2p2(*P)9d 9d D ;;/2 Hggg? 18 | || e e el

” , Nu (P | Limit |...._. 117345
282 2p%CP)9d | 9d P { o } 115990

October 1947.




N 1 OpseErvEp TERMS*®

Cf’:,‘g_g‘ Observed Terms
Q0
2 29 % appe apipe
25 2p¢ 2p4 1P
ns (n>3) np (n23) nd (n2>3)

262 2p*(OP)nz { 3-12s P 3,4p4S° 3,4p¢P° 3, 4p D° 3-12d‘P  3-11d‘D 3- 6d¢F

3-13s 1P 3.4p1S°  3pIP° 3p 1D° 3-12d'P  3-1243D 3-11d 'F
28 2p('D)nz’ 33’ D 3p’ tP° 3p' D°

*For predicted terms in the spectra of the N I isoelectronic sequence, see Introduction.

Nn

(C 1 sequence; 6 electrons)
Ground state 1s* 2¢* 2p% °P,

2p* P, 238846. 7 cm™!

1. P. 29.605 volts

Edlén has revised and extended the earlier analysis of this spectrum. The terms are all
taken from his Monograph, except those from the 4f configuration, which are from his 1936
paper, and his 3s” *°P and 5f-terms, which he has generously furnished in a private communi-

cation.

The singlet and triplet terms are well connected by intersystem combinations but the
quintets are not so connected with the others. Edlén also suggests that by analogy with C 1
and O m1 the published absolute values of the quintet terms should be decreased by about
500 cm™!, This correction has been applied in the table and should diminish the uncertainty z

appreciably.
REFERENCES

A. Fowler and L. J. Freeman, Proc. Roy. Soc. (London) [A] 114, 662 (1927). (T) (C L)

L. J. Freeman, Proc. Roy. Soc. (London) [A] 124, 666 (1929). (T) (C L)

B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 9, No. 6, 109 (1934). (I P) (T) (C L) (G D of singlets)

B. Edlén, Zeit. Phys. 98, 564 (1936). (T) (C L)
J. B. Green and H. N. Maxwell, Phys. Rev. 51, 243 (1937). (Z E)
B. Edlén, unpublished material (Dec. 1947). (T).
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Nn N1
|
Edién Config. Desig. J Level Interval | Edlén Config. Desig. J Level Interval
2p :§° 28 2p? 2p2 P (x) 43. (l) 49, 1 4p38, | 28 2p(PP°)4p| 4p'S 1 | 203532. 8
1 5
'Py 2 131.3 82.2 4p 'D,; | 252 2p(aP%)4p| 4p'D 2 | 205350. 7
201D, | 24 2p3 2p'D 2 15315. 7 3s' 5P, | 23 2p*(P)3s | 3a°P 1 205982. 1 4
5P, 2 | 206038 1+ | 960
2p 18 | 282 2p3 2p* 18 0 32687. 1 p, 3 206108. 7+2 70. 6
2p’ 8, | 22 2p* 2p38° | 2 47167. 7+x 4p 'Sy | 252 2p('P°)4p| 4p'S 0 | 206327.5
2p' 2Dy | 2+ 2p 2p*?D° | 3 92337, 9 _ 4d3F, | 290 2p(P°)4d | 44 F° | 2 | 209675. 3
P ip, s 2 | 922518 134 3F, A 3 | 2097895 64.2
D, 1 92252. 9 ' IF, 4 209825. 8 85. 8
2p" Py | 282 2p3%P° 2,1 | 109218. 8 - 441D, | 252 2p(P°)4d | 4d'D° | 2 | 2099%6. 52
P sp; » v 0 | 10924 8 6.6 POPY)
4d 3D, | 242 2p(?P°)4d | 4d3D° 1 210239. 8 2.5
2p' 1D, | 25 2p 2p81D° | 2 | 144189.1 M, 2 | £10%66. 3 g
D, 3 | 210801.9 -
3s3P, | 257 2p(P°)3s | 3s3P° | O | 148909. 37 31. 60
Py 1| 148940.97 | 136 24 4d3P; | 232 2p(P)4d | 4d3FP° | 2 | £10705. 4 1
3P, 2 | 149077.38 - i 1 | 210751.5 —46.
*P, o | #10777.0 —28.5
35 1Py | 267 2p(P°)3s | 3s1P° | 1 | 149188 74 i 211030, %0
¥y | 252 2p(P*)4f | 4f'F 3 11030.
2p' 1S, | 26 2p opde | 1 | 156129, 9 / PEPOAS | 4f
413F, | 22 2p(P°)4f | 4 'F 2 | 21103371
3p'P, | 28 2p(°P°)3p| 3p!P 1 | 164611. 60 fth PePOY f ’ 3 | 211057. 07 23 gg
3p1D, | 2s2 2p(*P°)3 1 166522. 48 e 4 | 21106103 3
p 3D, | 282 2p r| 3p?*D . 60. 78
‘D, 2 | 166583. 26 ) 4d 'Fy | 262 2p(P°)4d | 4d'F° | 3 | £11104. 8
D, 3 | 16667945 | 96.19 : PEP?) 4
4f3G; | 291 2p(IPO)4f | 411G 3 | 211288 02
2p' 1Py | 26 29 2p81Pe | 1 | 166766.7 1G, PERMS| 4 4 | 21129565 | 793
1Gy 5 | 211390. 77 -
3p 18, | 28 2p(°P°)3p| 3p 18 1 | 168893. 04
- 4d 1P, | 252 2p(P°)4d| 4d'P° | 1 | 2113355
3o | 2 20CF03p| 3ptP ) 0 NT0OTS. 38 35.25 441G, 4 | 211402 89
: ' 4 | 283 2p(P°)4f | 4F1G
1P, 2 | 170667.00 | 9837 d PEPOAS | 4f
413D | 252 2p(P°)4 413D 3 211411. 25
3p1D; | 2 2pCP°)3p| 3p'D | 2 | 174212.903 3D, POPDS | 4f 2 |2141620 | 498
iD, 1 |211487.28 |—71.0
3p 18, | 28 2p(P*)3p| 3p 18 0 | 178274.17
4f1D; | 252 2p(P°)4f | 47D 2 211491. 16
3d3F; | 25t 2p(P°)3d | 3d3F° | 2 | 186512 88 59. 42
IF, 3 | 186671. 80 81, 55 3830, | 25 2p*('P)3s | 3s'P 0 | 211750.2 304
F, 4 | 186658, 85 : P, 1 | 211780.8 82
P, 2 | 211828 8
3d1'D; | 2¢* 2p(P°)3d| 3d1D° | 2 | 18709%. 20
583P | 2 2p(P°)5s | 5s%P° | O | £14218. 4 5.8
3d 3D, | 282 2p(3P°)3d | 3d3D° 1 187430. 84 24. 04 Py 1 214258. ¢ 127.1
D, 2 | 187462 38. 30, 34 3P, 2 | 2143858 .
D; 3 | 187492 7¢ -
581P; | 2a2 2p(3P%)5s | 5s1P° 1 21,828.0
3d3P; | 27 2p(P°)3d| 3d%P° | 2 | 188868.09 |_,\ o
P, 1 188909. 89 | _og 06 283 2p(IP°)5d| 5d3D° 1
5P, 0 | 188937. 95 - 2
5d 3D, 3 | e20717
3d1F; | 262 2p(P°)3d| 3d1F° | 3 | 189336.0
573F, | 28 2p(P%)5f | 5fIF 2
3d1P, | 28 2p(:P°)3d| 34'P° | 1 | 190121 15 3F, 3 | 221070.2 a
iF, 4 221074 3
45P, | 22 2p(P%)4s | 4s'P° | 0 | 196541. 09 51. 79
P, 1 1 196692.88 | |10 50 5d1F; | 25 2p(P°)5d| 5d1F° | 3 | 221187.6
3P, 2 196712. 17 ’
572G, | 28 2pQP°)5f | 573G 3 221227. 7 5.0
43P, | 282 2p(PP°)4s | 4s1P° | 1 | 197859. 28 3G, : 4 | 2212329 g
3G 5 | 221302 2 g
4p 1P, | 262 2p(P°)4p| 4p 1P 1 | 202160.9
571G | 262 2pCP%)5f | 5F'G 4 | 2213121
4p D, | 252 2p(P°)4p| 4p D 1 | 202714.94 50. 92
D, 2 | 202765. 86 96.20 | 3P 'Do| 2:2p°(P)3p | 3p'D° | O | 2240#7. 14z | . ¢
D, 3 | 202862. 06 0 D, 1| 224042 94z | o0y
D, 2 | 22007284z | 3]
4p P, | 251 2p(P°)4p| 4p?P 0 | 203164. 7 241 D, 3 | 204115442 | 320
3P, 1 | 203188 8 A D, 4 | 224169. 842
P, 2 | 203259.7 -
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N n—Continued N 1—Continued
Edlén Config. Desig. J Level Interval || Edlién Config. Desig. J Level Interval
3p’ P, | 25 2p3(*P)3p | 3p 'P° 1 225987, 14« 3d’ 'P; | 25 2p3(‘P)3d 34 ‘P 3 244737 442 | _
P, 2 | 201184z | 21 'P; 2 | 24477504z | 2385
P, 3 226065. 2+ x Py 1 244802, 0+z
1
3p’ 18, | 2 2p*(‘P)3p 3p '8° 2 250223. 0+z 3d’ Dy | 25 2p3(*P)3d 3d*'D 0 245319. 8+ 3.6
D, 1 245323. 44 = 79
N (P Limit |____._. 238846. 7 D, 2 245331. 342 11 H
D, 3 245342. 9+x 1 4‘ 0
3d''F: | 202p%(P)3d | 3d'F | 1 | 24335654z | . 4 *D, 4 | 245356942
Fs 2 243371. 24z 25 4
'F, 3 243396, 642 33 6
SF, 4 243430, 24z 0.6
5Fy 5 243470. 84z g
December 1947,
N 11 OBsERVED g-VaLUES
Desig. J Obs. g Desig. J Obs. ¢ Desig. J Obs. g
3s P° 1 1. 455 3p 'S 1 2. 015 3d 1D° 2 0. 986
2 1. 502
3p P 1 1. 530 3d ¥D° 1 0. 494
32 1P° 1 1. 051 2 1, 497 2 1.114
3 1. 328
3p 1P 1 1. 005 3p1D 2 1. 002
. 3d p° 2 1. 504
3pD 1 0. 494 3d 3F° 3 1. 079 1 1. 487
2 1. 166 4 1. 250
3 1. 330 3d 1P° 1 1. 026
N 11 OBseRrvEp TERMS*
Clo:,'g_g' Obeerved Terms
2pt 3P
24 2p* {2;;! 18 297 1D
2p 58°
2z 2 2p838° 2p83P° 2p3D°
P { r 2p* 1P° 2;" 1D
ns (n23) np (n23) nd (n>3) nf (n2>4)
., 3-58 3P° | 3,4p38 3,4pP 3,4pD 3,4d3P° 3-5d3D° 3,4d3F° | 4f'D 4,5fF 4, 5f3G
26 2p(*P)ne { 3-5¢ 1P° 3,4p'S 3,4p'P 3,4p'D | 3,4d'P° 3,4d'D° 3-5d1F° | 4D  4fIF 4, 571G
28 2p%(*P)nz { g :g 3p *8° 3p ’P° 3p ¢D° 3d P 3d D 3d SF

*For predicted terms in the spectra of the C 1 isolectronic sequence, see Introduction.
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Nm
(B 1 sequence; 5 electrons) Z=17
Ground state 18 2s? 2p Py°
2p *P{ 382625.5 cm™ 1. P. 47.428 volts
All of the terms except those with a 4f-electron, haye been taken from Edlén’s Monograph.
In 1936 Edlén published a revised and extended list of 4f-terms and the corresponding classified
lines, including intersystem combinations. The observed correction to his previously pub-
lished quartet terms —396.4 cm™!, connecting them with the doublet terms has been
incorporated into the present list.
REFERENCES
L. J. Freeman, Proc. Roy. Soc. (London) [A] 121, 318 (1928). (T) (C L)
B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 9, No. 6, 78 (1934). (I P) (T) (CL) (G D)
B. Edién, Zeit. Phys. 98, 561 (1938). (T) (C L)
Nm : Nm
Edién ) Config. Desig. J Level Interval|| Edlén Config. Desig. J Level
2p P, l 232(18)2; 2p 1P° % 0.0 38’ ‘P, | 28 2p(*P°)3s 38 1P° Y | £87685.6
1P, P P 1% 1746 174.5 ‘P, 1% | 287598. 1
oy P, | 2 2p? 2pt 4P ¥ | s7192.1 e 24 | 287713.9
| 28 . . .
PP, 1% | 57252.0 890 3R 202p0P%3s | 3530 | % | £97150. 2
4P ] 2% 57333. 2 : P, 1% | 297268. 1
2p' D, ' 25 2p2 2p2 D 2% | 101023. 8 —7.7 4218, | 26*(8)4s 4518 % | 301088. 2
1D, 1% | 101031. 5 .
3p’ P, | 25 2p(P°)3p | 3p *P % | 309132 6
2p’ 18, ' 2s 2p? 218 % | 131003.5 P, 1% | 309185. 8
2p' %P, | 282 2p8 3P % [ 145876, 1 3p' *Dy | 28 2p(P*)3p | 3p*D 1% | 309662. 8
S s v 1% | 145986. 5 ne.4 § ¥ ,p 1% | 300698 3
‘D, 2% | 300760. 5
2p’" 48, | 2p 2p8 48° 1% | 18680¢. 3 ‘D, 3% | 309856. 7
2p" 1D, | 2 2p29D° | 2% | 203072. 2 4p 1P, | 2s2(18)4p 4p 1P° % | s11691. 8
P, » » 1% | 203088. 9 —16.7 p ? 1% | 811716, 1
33138, | 282(}8)3s 3838 % | 221302. 4 3p’ 48, | 28 2p(P°)3p | 3p*8 1% | 314224.0
2p'' P, | 2 2pt 3P° % | 230404. 6 3p’ iP, | 23 2p(*P®)3p | 3p P ¥ | 317299.9
e p‘ 1% | 230408. 6 41 P, 1% | 317343 4
3p 1P, | 29008)3 3pIP° | % | 2456657 *Fs 21 | 317402, 3
?sp, P ? 1% | 245701 7 36.0 |\ 441D, | 202(8)4d 44D | 1% | 317750. 8
3D, 2% | 317781. 8
3d 3D, | 2s2(18)3d 3d D 1% | 267238.5 5.0
D, 2% | 267244. 4 282 (18)4f 4f iF° 2% )
4f ?F, 3% | 320287. 5

NP ES W e




39
N 1m1—Continued N ni—Continued
Edlén Config. Desig. J Level Interval Edién Config. Desig. J Level Interval
3p' 1D, | 25 200P%)3p | 3pD | 1% | 320077.4 4p' D, | 25 2pCP°)4p | 4p*D | 1% | 3778837
1D, P P 2% | 321065. 8 88.4 s 2% | 377970, 8 87.1
3p’ 18, | 202p0P%)3p | 3p 18 % | 327056. 8 4p' 1S, | 202p0P°)p | 4p 'S | 1% | 378440.5
3d’4F, | 20 2pCP%)3d | 3d«F° | 1% | 330238 4 4p’' P, | 26 2pCP°)4p | 4p P % | 370307 3
F, ? 2% | 830278, § .1 PP, L 1% | 379352, 1 s
F, 3% | 330325, 3 518 P, 2% | 379405.0 :
Fy 4% | 330896, 7 : :
Nv(S) | Limit |.____.' 382625.5
34 Dy | 25 2p(P°)3d | 3dD° | % | 352796.6 1.4
«D, 1% | 832810, 0 13.4 25 2p0P%)4d | 4d¢F° | 1%
D, 2% | 332882 0 201 4w, 21 | 884016 ©
D, 3% | ss2860. 8 ¥ 3% | 384065 1
«Fy ) 414 | 384139
5298, | 2s2019)5s 5828 % | 333m3.1 5
34’ 1D, | 22 2pAP°)3d 3d 3D° 1% | 884548 ¢ 26.7 4d’ 2D | 2s 2p(3P°)4d 4d sD° { 2% }385188
*D, 2% | $34668. 9 :
2s 2p(CP°)4d | 4dD° | % -
3d' 1P, | 26 2p0P%)3d | 3deP° | 2% | 836218 4 sael 4D 1 | 385296 o7
P, 1% | 336268 0 e D, 21 | 385323 u
P, % | 336308 1 - Dy 3% | 385352
3d’'F, | 20 2p0P)3d | 3dFe | 2% | 889744 4 sl 44" P | 202p0P9ad | sdPe | 2% | 386246
IF, 3% | 3398556.7 g 1}&2
5d 1D, | 2:2(8)5d 543D | 1% | 341946.2 L7 _
1D, 2% | 341047. 9 . 4 1F, | 2s2p0Po)4af | 479F | 2y | 3868534 21
1F, 3% | 386074
3d’ 3P, | 26 2p(P°)3d | 3dP° | 1% | 842693 0 0.7
3P, % | 852768, 7 - 25 2p0P°)4f | 4fF | 1%
447 4%, | 2% | 387000.8 o5
263(8)5¢ sraFe | 2% " 3% | 387010, 3 3
5 1F, 3% | 842762.0 Ty 4% | 387042, 3 -
!
501G | 2:008)5g 500G |{ 3% |Jassnre 447F | 202pCPO | 4d0F | 2 Sa77e8 82.8
283(8)6d 6dD | 1% 474G,y | 26 2p0P%)4f | 474G | 2% | 388039.2
6d 7D, 2% | 354517 0 At B 3% | 388082. 9 8.7
e 43, | 388134 8 o
268(19)6f 6fsF° | 24 Gs 5% | 388108
6f 3F, 3% | 854965.7
471G, | 25 2pP°)4f | 4f1G | 3% | 388190.3 09,7
601G | 2020969 69:G |{ 3% [}ass214 *Gs 4% | 388200.0
457 4D, | 202pCP°)af | 4f4D | 3% | 388273.4 375
4¢ 4P, | 25 2p(P°)ds | 4s4P° | % | 8685%5.6 62.7 <D, 21¢ | 388310, 9 -3s
P, 1% | 68588, 8 27 D, 1% | 388350.2 o353
P, 214 | 368704 8 D, 1% | 388386, 6 .
37" 1Dy | 26 2p(P%)3p | 3p7D | 1% | 373342 21
3 2% | 373376 471D, | 25 2pCP°)4f | 4f1D | 2% | 388376.9 _
4y :P, 28 2p(P°)4p | 4p 1P 1% | 374747 4 ' *Ds ’ i 14 | 388442.4 o8
P s : _
1P, prERR %P 1% | 374805.3 57.9 | 331D, | 2s2p(P*)3d | 3d’°D° | 1% | 896574 9 o9
*D, 2% | 396684 8
4p' ‘D, | 28 2pCP°%4p | 4p D 1% | 376756. 6 46,7
D, 1% | 376803. 3 o1 2: 2p0P9)5d | 5dD° | Y%
«D, 2% | 376863 8 8.5 1%
D, 3% | 376953 3 - 234
3p' 1P, | 22 2p(P%)3p | 3p' IP % | 377501 54" Dy 34 | 406017
p s
3P, pEETER 1 P 1% | 377608 17

June 1946.




N m Ospervep Traus*
Cﬁ,“_’}_g' Obeerved Terms
28 ('8)2p 2pp°
2 2p {apm 2% ap
2 { W 2p8 1P° 2p81D°
ns (n23) np (n23) nd (n2>3)
24 ("S)nz 35218 3,4p2P° 3-6dD
mapepns || AR B8 3R 3D | suE rs s
2s 2p("P°)na’ 3p’ P 3p’ D 3d’ 1D°
nf (n24) ng (n25)
2s? (\S)nz 4-6f 3F° 5, 8¢ 3G
nzpepyns | HD R G
*For predicted terms in the spectra of the B1 isoelectronic sequence, see Introduction.
Niv
(Be 1 sequence; 4 electrons) Z=

Ground state 1s? 23 1S,

2s* 1S, 624851 cm™! I. P. 77.450 volts

The terms are from Edlén’s papers. The absolute values of the singlet terms are uncertain,
since only two members of the !D-series have been observed. No intersystem combinations
have been found. By analogy with N i1, Edlén (1936) estimates that 2s* 'S,—2p *P{=67200
cm™, which gives the absolute value of 2s* 'S, as 624851 cm™! instead of the earlier value 624499
em™, The relative uncertainty z, therefore probably does not exceed +300 em™.

The terms 4p °P°, 4f *°F°, 5¢g G, and 3d *F° are from the 1936 reference. Edlén obtains
the 4f *F° term by assuming that 5¢ *G is hydrogen-like (absolute value 70500 cm~!) and adopt-
ing Freeman’s identification of the 4f ®F°—5g 3G group of lines. The listed value of 5¢ *G has
been adjusted to fit Edlén’s adopted value of 4f *F°.

The estimated value of 3d 3F° is included in the table in brackets.

REFERENCES

L. J. Freeman, Proc. Roy. 8oc. (London) [A] 127, 330 (19030). (T) (C L)
B. Edlén, Nova Acta Reg. 8oc. Sci. Uppeala [IV] 9, No. 6, 62 (1934). (T) (CL)
B. Edlén, Zeit. Phys. 98, 561 (1936). (I P) (C L)
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Niv Ni1v
Edlén Config. Desig. J Level Interval|| Edlén Config. Desig. J Level Interval
2818, | 290 24118 0 0 34’ ’F | 2p(P°)3d 3d3F° (2,3, 4 |[499851) +=z
2p 'P, | 2s(18)2p 2p 'P° 0 67186. 4+z 63. 2 4p 3P | 2:(38)4p 4p3P° 10,1,2 | 508625 =z
P, 1 6719964z | o3
3P, 2 67848. 8+z 3d' 3D, | 2p(aP°)3d 3d'D° | 1 | 506487 +=z 31
iD, 2 | 605618 +z 3
2p 1P, | 2:(18)2p 2p1P° | 1 180695 3D, 3 | 606661 +z
2p' 3P, | 2 2p2 P 0 | 175463 54= 3d' 1F; | 2p(*P°)3d 3d1F° | 3 | 506292
i | 2P s 1 | 175536 74z | 322 !
P, 2 | 175661 5+=z 4p 1P, | 2:(08)4p 4pP° | 1 | 507022
2p’ 1D, | 2p 2p1 1D 2 | 188885 2s(38)4d 44D ;
2p’ 1S | 2p* 2p118 0 | 235370 4d D, 3 | 511384 4z
3318, | 2:(38)3s 348 1 | 3772084z 3d' 'P, | 2p(P*)3d 3d%P° | 2 | 611440 += —53
P, 1 | 611488 +=
3218, | 22(18)3s 3s18 0 | 388858 0
3p 1P, | 2:(35)3p 3pP° | 1 | 404681 4d 1D, | 2s(*8)4d 441D 2 | 514638
3p 3P, | 2:(18)3 3p*P° | 0 | 405893 24z 4f3F, | 2s(8)4f 4f3F° | 2 | 516681 +=z
P ipy P P 1| 406909.0+z | 138 f'F: / 3 | 516689 4z 3
P, 2 | 406944 44z *F, 4 | 516660 +=z
3d 3D, | 2s(38)3d 34D 1 419967. 8+x 35 34’ 1P; | 2p(P*)3d 3dwp° | 1 | 519414
D, 2 | 419971. 3+= F
D, , 3 | 419979. 4+z 47 1F,; | 2s(8)4f afiFc | 3 | 521868
341D, | 25(8)3d 341D 2 | 420158 5p P, | 25(8)5p 5p1P° | 1 | 550218
3s’ 3P, | 2p(2P°)3s 3s%P° | O | 465223.04z | 4n g 25(38)5d 54D 1
p, 1 486300.6+z | (oo g 2
ip, 2 | 465463 4+z 5d 3D, 3 | 552731 4z
3¢’ 1P, | 2p(1P°)3s 3s1P° | 1 | 473082 593G | 2s(28)5¢ 593G [3,4,5 | 554419 +z
3p' 1P, | 2p(tP°)3p 3p 1P 1 | 480880 23(38)6d 6d3D %
2p(*P°)3p 3p D 1 6d 3D, 3 | 574940 +z
3p’ 3D, 2 | 48434 x| o
D, 3 | 484525 4=z 4p' 1D, | 2p(AP°)4p 4p 1D 2 | 591043
3p’ 18, | 2p(P°)3 3p1 1 | 487542 +=z 4d' 3D, 4| 2p(*P°)4d 443D° | 1,2 | 693665 +=
L Rl P D, 3 | 598704 +z 39
2p(*P°)3p 3p P 0
3p’ P, 1 | 494240 4z | o Nv (8 Limit |._____ 624851
3P, 2 | 494338 4z
2p(1P°)5d 5dD° | 1
3¢’ 1D, | 2p(3P*)3d 3dD° | 2 | 498815 2
5d’ 3D, 3 | 634198 4z
3p' 1D, | 2p(3P°)3p 3p 1D 2 | 499708
May 1946,




N v OssErvED Trrus*

Cﬂ'-'i"’ Obeerved Terms
28 28818
2608)2p { » i
2w lws 7T 2p0
ns (n>3) np (n>3) rd (n23) nf (n24) |ng(n2>5)
2(8)nz {55 350 ipo 54D e | %
pepme B BB B WD) B MM e

*For predicted terms in the spectra of the Be I isoelectronic sequence, see Introduction.

Nv
(Li 1 sequence; 3 electrons) - =%
Ground state 182 23 23S,
28 1S, 789532.9 cm™! _ I. P. 97.863 volts

Both Edlén and Cady have published analyses of this spectrum. Edlén has recently ex-
tended the earlier work and has generously furnished his revised term list in manuscript form.
The observed term values in the table are from this unpublished list.

Edlén’s extrapolated intervals and the term values for higher series members based on his
calculations from the series formula are entered in brackets in the table. These have been
taken from his 1933 and 1934 papers.

REFERENCES

W. Cady, Phys. Rev. 44, 821 (1933). (T) (CL)

B. Edlén, Zeit. Astroph. 7, 378 (1933). (T) (C L)

B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 9, No. 6, 41 (1934). (T) (CL)
B. Edién, unpublished material (Sept. 1947). (I P) (T)




Nv Nv
Edlén Config. Desig. J Level Interval{| Edlén Config. Desig. J Level Interval
28 18, 2s 23 38 % 0.0 - 3%
20 1p . re | u | sosps 6GH 6g,6h  |6g *G, ete. 51; (713335
P, P P 14 | so7es.3 | 2984
78 78 7838 % | [731432)
3415, 3s 3518 % | 456134 { y }
7P 7 7p 1P° 782998
3p 1P 3 3p 1P° % | 4777772 p p 1
P ap) P P 1% | 477851, 4 742 1;4
8a'D,| 3d 341D | 1% | 484403 2a | ™ 7d 7aip |{ 3% |} (733516]
. 2% | 484427 4
475, 48 478 % | 606337 F ” are | 381} wsssin
° % 3%
4p P, 4p 4p°P { 1% } 615150 B21 I 7gH1 79, ete. | 797G, etc.{ 62 } (733552]
1 .
443D,| 4d 44D {2;5 } 617905 0] |l gq 8 8618 % | [745260)
be 5838 % 673882 8P 8p 8p 1pe { l}}é } [743311]
5p *P. 5 sprpe || B | 678297 16]
e Al B ! 8D &d gan {{ 2 |} (746649)
1%
5d 1D 5d 5d D 679725 5
J { 2% } BT 1l gp 8f 8f 1F° { 332 } (746670
6s 6s 6878 % | [700047] e
6P | - 6p 6p 1P° { 1}}2 } 112464 8GHIK 8, etc. |8 1G, etc.{ 7?; } (746674]
64D | 6d R A R Ty Eaaity Eaa sttt
Nvi(S) | Limit |..._._ 789532 9
6F of 6f 3F° { gﬁ }[713327]
September 1947,
Nvi
(He 1 sequence; 2 electrons) Z=17
Ground state 183 1S,
18* 1S, 4452860+ 500cm™2, I. P. 551.92540.062 volts

Tyrén has observed the first three members of the singlet series. They are in the region
from 23 A to 28 A. He lists also one intersystem combination—a line at 29.084 A classified as
182 1S,—2p *P5. His unit, 10° cm™!, has here been changed to em™.

Edlén has generously furnished his unpublished manuscript containing absolute values of
the triplet terms extrapolated along the He 1 isoelectronic sequence. The relative positions
of the singlet and triplet terms thus determined confirm the intersystem combination reported
by Tyrén. The 2335—2p *P° combination has apparently not been observed, but Edlén
regards the extrapolation from the irregular doublet law as very reliable. Brackets are used
in the table to indicate extrapolated values not yet confirmed by observation.

REFERENCES

F. Tyrén, Nova Acta Reg. Soc. Sci Uppsala [IV] 12, No. 1, 24 (1940). (I P) (T) (CL)
B. Edlén, unpublished material (Sept. 1947). (T)




Nw1 Nwvi
Config. Desig. J Level Interval Config. Desig. J Level Interval
19 15218 0 (1] 1s 3p 3p 1P° 1 4016380
15 2s 2338 1 {3385890] 1s 4p 4p 1P° 1 4206810
1le 2p 2p P° 0 [8435270] 10 T e S S
1 3438280 {200]
2 {8438570) N v (38}) Limit | ._._.._. 4452800
le2p 2p tP° 1 8478790
September 1947.
Nwn
(H 1 sequence; 1 electron) =7
Ground state 1s Sy
18 38y em™? L. P volts

Tyrén has observed the Lyman line 1s 33—2p ?P°. The calculated position of this line
24.779 A, has been used to obtain the listed value of the 2p *P° term.

REFERENCE
F. Tyrén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 12. No. 1, 24 (1840). (CL)

Nvnn
Config. Desig. J Level
1s 1818 % 0
2p 2p 3P° % 1% 4035676

November 1946.
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OXYGEN
01
Ground state 1¢* 2s* 2p* 3P,
(4
2p* *P,; 109836.7 cm™! I. P. 13.614 volts

Edlén has published a detailed analysis of this spectrum in which he has revised and
extended the earlier work by others. The terms have all been taken from his paper. For the
higher series members not included in his main term table, ns *S° and ## *S° (n=8 to 11), and
nd *D° and nd *D° (n=8 to 10) the observed values taken from his discussion of the series
formulas (p. 15), in which he compares observed and calculated values, are listed below.

Two terms not derived from observed lines are entered in brackets: 11s ®S°, which is
calculated from the series formula and 2s 2% 'P°, which is extrapolated.

Intersystem combinations connect the terms of the singlet, triplet, and quintet systems.

Kiess and Shortley have observed g values for four levels as follows:

Desig. Obs. g

38385 1.999

3p 5P, 2.506
P, 1.836
5Py 1.666
REFERENCES

A. Fowler, Report on Series in Line Specira p. 166 (Fleetway Press, London, 1922). (T) (C L)

R. Frerichs, Phys. Rev. 34, 1239 (1929); 36, 398 (1930). (T) (CL)

. E. White, Introduction to Atomic Spectra p. 266 (McGraw-Hill Book Co.,Inc., New York,N.Y.,1934). (G D)
. R. More and C. A. Rieke, Phys. Rev. 50, 1054 (1936). (Standard wavelengths)

. Edlén, Kungl. Svenska Vetenskapsakad. Handl. [3) 20, No. 10, 31 pp. (1943). (I P) (T) (C L)

W. F. Meggers, J. Opt. Soc. Am. 36, 431 (1946). (Summary hfs)

C. C. Kiess and G. Shortley, J. Research Nat. Bur. Std. 41 (1948) (in press). (Z E)

01 01
Config. Desig. J Level Interval Config. Desig. J Level Interval
27 2pt 2pt 3P 2 0.0 _ 26 2p(1S°) s 48 38° 1 96225. 5
4 1 158. 5 1585 >
0 226. 5 242 2p*(45°)3d 3dsD° | 4 97420. 24 —0.13
3,2 97420. 37 on
288 2p 2pt 1D 2 15867.7 9 C 124,00 | 97420.50 -
248 2pt 2p4 18 0 33702. 4 26 2p3(4S°)3d 3dD° | 3,21 97488. 14
292 2p3(45°) 3 34 88° 2 78767. 81 281 2p3(48°)4 4p P 1 99092. 64
v PSP P 2 99093. 31 987
252 2p3(48°) 38 35 38° 1 76794. 89 3 99004, 52 .
26 2p%(48°)3 3p P 1 86625, 35 26 2p3(*8%)4 4p'P | 2,1,0 99680. 4
p*(18°)3p P 3 Snaan a2 ;2:, g; P P P '
3 86631, 04 - 20 2p3(D°)3s %D° | 3 ;gﬁzg 04 _12.17
20 2p}(18%)3p 3p P 2 88030, 84 0. 54 1 101155, 10 —7.89
0 88631. 00 =0.70 {l 941 2p3(15°) 58 58 88° 2 108118. 21
24 2p('8°) 4s 4588° 2 96476. 43 2s* 2p3(15°) 54 58 33° 1 108411. 65

761538°—43——4




46
O 1—Continued O —Continued
Config. Desig. J Level Interval Config. Desig. J Level Interval
25 2p°(*D°)3s 3 1D° | 3 102661. 63 25 2p4(1D°)3p 3p’ D 2 116630. 51
262 2p3(8°)4d 4d°D° 4 102866. 09 242 2p3(1D°) s 4D | 2 1827987
2 25 2p7(:D°)3d 3d'p° | 2 123256. 6 _58.6
1 1 123355, 2 -0
0 0 123386, 9 .
281 2p3(45°)4d 4dDe | 3,21 | 102908 14 252 2p2(:D°)3d 4 | 4 124218.18
283 2p*(48°)5p 5pP | 21,0 | 103869.4 2
252 2p3(45°)6s 68 5S° 2 105019. 0 26 2p%(:D°)3d 3d1G° | 4 124238. 21
25 2p3(45°)6s 6s38° 1 105164. 90 262 2p3(1D°)3d 3d'3G° | 5 124289, 68
4 124268. 37 - lg g
268 2p3(48°)5d 5d%D° | 4t00 | 105385. 8 3 124258, 52
281 2p3(48°)5d 54°D° | 3,2,1 | 106408 68 24 2p%(2D°)3d 3d’ 1F° 3 124326. 32
252 2p*(45°)6p 6p°P |2,1,0 | 105011.3 241 2p3(2D°)4p 4p’ D 3 125774 51 —7. 58 ‘
283 2p3(48°)7s 78 58° 2 106545. 1 1 125787, 14 —5.05 ]
282 2p3(45°) 78 75 38° 1 106627, 9 25 2 2p 3P° 2 126266. 48
4 1 186339, 92 —ﬁ S
283 2p3(48°)6d 64°D° | 4t00 | 106751.2 0 126388 44 -
251 2p3(45°)6d 64°D° | 3,2,1 | 106765.8 242 2p3(1P%)3 3p' D 3 127281. 85
’ P P P 2 127287, 62 5%
28 2p3(18°) 83 8s °8° 2 107445. 4 1 127290. 93 -
283 2p3(4S°)8s 83 38° 1 107497. 1 25 2p*(P°)3p 3p’ 1P 1 127667. 85
28 2p3(45°)7d 7d%D° | 4t0 0 | 1076781 251 2p3(0P°)3p 3p' 1D p) 128595. 02
25t 2p2(18°)7d 7d3D° | 8,2,1 | 1076827 2¢? 2p%(3D°) 58 5¢1D° | 2 129184 £
23t 2p3(4S°)9s 9s 58° 2 108021. 4 25* 2p*(:D°)4d 4d’ ’F° 4 1£9666. 55
251 2p*(*S°)9s 9s 38° 1 108067. 6 2
28! 2p(48°)8d 84%D° | 4t00 | 108106.7 25 2p3(AD°)4d 4d'1G° | 4 129679. 49
253 2p3(5°)8d 84D | 3,21 | 108116.6 2 2p3(1D°)4d 4d'3G° | 5 199680. 14 19. 02
. 4 129699, 16 —19.
261 2p3(45°) 108 108 58° 2 108412.0 3 199698, 08 6.08
28 2p*(18°)10s 10s8° | 1 108436. 1 2¢ 2p(eD°)4d 4 ¥° | 3 1£9736. 60
4Q 0 d Lyt .
261 2p'(57)0d 0d°D° | 400 | 108470.5 260 2p36D%)4d | ad'sP° | 2 129969. 60 0 44
251 2p2(48°)9d 9d*D° | 3,21 | 108477. 8 1 129979, 04 L
28 2p3(45°) 18 1s58° | 2| 108688 4] 0 1£6984. 1
268 2p3(48%) 118 11s38° | 1 108707. 8 2 2p'CP)3p | 3718 0 130943. 21
287 2p3(4S°)10d 10dD° | 4t00 108731. 5 25 2p*(*D°) 62 68’ 1D° 2 131927 %
2% 2p3(48°)10d 104°D° | 3,2,1 | 108734 4 2s? 2p*(2D°)5d 5d’ ¥F° 4 182190.7 +
01 (*Siy) Limit |..._____ 109836. 7 o
28 2p*("D°)3p 3p’' D g Hgggi §§ —0.13 || 2¢* 20°aD°)5d 5d’ 1G° 4 132197. 6 %
1 113298. 01 —3.46 || 94 2p90D)5d sasGe | 8 132198. 1 —19.7
283 2p*(2D°)3p 3p’' 5F 4 113714. 06 —7.00 3 1328178
3 113721. 06 CZE
2 113726. 81 - 25 2p3(*D°)5d 52 | 2 1 132310
283 2p°(1P°)3s 37 3P° | 2 118910. 20 —10.43
1 113920. 63 1093 | 20 2p0D°)7s 781D° | 2 183418 %+
0 1155%6. 80 26 2p5(D°)6d 6a'p° | 2,1 | 13%618 &
242 2p%(*D°)3p 3p' 'F 3 113995. 81 0
24 2p*(3P°)3s 33’ 1P° 1 115918. 80 23 29 25 1P° 1 (1898571

August 1947,
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Config.
1o+ . Observed Terms
2pt P
2 2pt { 2p4 18 2p4 1D
2 2p* 2pt 3P°
ns (n>3) np (n23) nd (n2 3)
3_10 go : lP 8§)e
20 2089 |{310 80 3 3104 De
’ sD° ’3 /3R g ’ 3o _5d’ 3G°
20 390Dz’ |{ 255D APD wE | P G rITIE SAN
’7 3Ppo 3
28 2p3(3P°)nz’’ { gn lj[P;° 3p7 18 3p'" 1P g:u 'B
*For predicted terms in the spectra of the O 1 isoelectronic sequence, see Introduction.
on
(N 1 sequence; 7 electrons) - Z=

Ground state 1s* 2s* 27 S13

2p* ‘S1} 283550.9 cm™! 1. P. 35.146 volts

The terms are from Edlén’s publications. He has summarized the earlier work on analysis
by others and extended it by his observations in the far ultraviolet.

Edlén states that a number of the 5f-terms are very uncertain. These are followed by
& “?’ in the table. His estimated values of three terms from the (S) limit in O 111 are given
in brackets.

Mihul lists the observed Zeeman effects for 111 lines, which in general agree well with the
theoretical patterns for the adopted classifications. From his data a number of g-values could
be calculated, but many of the observed patterns are unresolved.

Although the analysis of O 11 is fairly complete, the measures by different observers are
discordant. The term values could be greatly improved by a set of homogeneous observations.
A monograph containing all classified lines of this spectrum is also needed.

The doublet and quartet terms are connected by intersystem combinations, but the
sextet terms are not so connected with the rest. The relative uncertainty, z, may be a few
hundred cm™,

REFERENCES

1. 8. Bowen, Phys. Rev. 29, 231 (1927). (T) (CL)

A. Fowler, Proc. Roy. Soc. (London) {A] 110, 476 (1928). (T) (C L)
C. Mihul, Ann. de Phys. [10] 9, 204 (1928). (T) (CL) (ZE)

H. N. Russell, Phys. Rev. 31, 27 (1928). (T) (CL)

B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala {IV] 8, No. 6, 136 (1934).
B. Edlén, Zeit. Phys. 83, 728 (1935). (T) (C L)

{IP)(T) (CL) (GD)
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onu on
1
Edlén Config. Desig. J Level Interval | Edlén Config. Desig. J Level Interval
2p 48 | 20 2p 2p 80 | 14 0.0 843P | 20 29°CPYd | 3P lé 2343010 | 1300
3 335!
2p D, | 2 2p° 2pD° | 2y | 26808 —210 , . ,
; 1% | 26829} 341D, | 200 2°CP)3d | 3d*D | 1% | 234402 48
1D, o1 | 234454 45 | 197
2p 'P; | 287 2p 2p3 tP° % | 40466.9 _ )
1p, Y| 40468 4 1.5 45 P, | 26 2p°(P)ds | 43P ¢ 238626, 32
‘P, Vi | 238731 54 | 19522
29’ *P; | 28 2p¢ 2pt P | 2w | 1108377  |_ P, 21 | 238802, 96 :
1P, 1% | 120001 1 163. 4| i
Py K| 1200835 | TS24\ 4eiP 20 2pCPMe | 4P | M| 203775 | g 55
2
s 00| 3% | 160060 8311 gy 8, | 25 2p208°)3s 377 05° | 2
. . ; ) | 25 25%08°)3s 13s % | 245895.5 +=
35 P, | 268 2p3CP)3s | 35 4P 1 | 18523536 | g5 ap | 4P 'Di| 202p°CPYp| 4p°D° | M | B5E780 | g 4
<P, 1% 185340. 68 : . ) D, 1% 245816. 29
P, 214 | 185409, 20 | 19852 :g: B¢ | 2isoozss 156. 58
4 / o !
33 2P, | 261 2p*CP)3s | 32 P % | 188888. 38
1P, 1 | 18906837 | 77O 4 Dy 28 2pCRYp | 4p7D° | 14| 248000 | | 176. 2
s 2 - !
7 2 2 4 2 4 ﬂs X - )
L P A | 1e57i0.4 4p?P, | 20 2p°CP)dp | 4p7P° | % | 248425.85 | oo ea
3p 18, | 20 2p3CP)3p | 3p78° % | 20894221 1P, V¢ | 24851488 |
3p ‘D, | 28 2p°CP)3p | 3p ‘D° % | 206730. 80 5 |
P :B; ’ ‘% 200738, 34 55. 54 26 2p208)3p 39 P° | 1] ;}12509511
D, 3 | 207002, 52 | 12462 SIF, | 20 2p0D) )| SAUF | 34\ 200 |5
— 3 51 .1 "
e DY 37D | T 2060Ts. 3 =10 331Gy | 28 2p*0D)3d | 3d'°G | 4% | 252607.7 |
2 ’ 72 Gy D) 3y, | 2520089 | L2
4
3p ‘P, | 28" 2p*CP)3p | 3p'P° % | 20834617 46. 10 25 ’ 1
Py 1} | s0g392 27 | 8330\ 32D, | 20 2p°(D)ad| 84D | 113 | 253046.23 9 12
Py 21 | 208484. 24 ’ 2Dy 2% | 253048. 35 -
3p D, | 2 2p2CP)3p | 3p?D° | 1% | 211521.98 34, | 212 2p2(D)3d | 24’ P 1 | 253789. 51
P iD: 2y | e11715 66 | 190-98 1p, 1% | 253791. 87 2.36
3p'S, | 2°203CP)3p | 3p'S° | 1% | 212161. 9} 20 290P1d | 4dF | 1K
2p’ P, | 25 2pt 2P | 1% | 212503.2  |_ 4d 'F 3% | 254481. 5
P b, % | 212762, 4 1692 ‘F; 4 | 254590.7 109.2
3piP; | 20 20CP)3p | 3pP° | Y% | 214169.75 | 5o 74 2¢ 2p°CP)4d | 4d*D ¥
:p, 1% | 214229, 48 - 44Dy 297 |}254895.2
291 2p2(9)3s | 3¢’ 38 % |(226851" 3%
335 | 20 29(DI3p) 3/ F° | 29 | 2e87es. S 23, 6 39748, | 28 2P°(8°)3s (3¢"77 48° | 1% | 264982. 2
28746,
‘ 4Py | 20 2p°0P)4d | 4dP | 2% | 2551046 | .04
3p 1D, | 262 2p°(D)3p | 3p' ID° | 2% | £29946.8 | _o; g Py 1% | 2551409 -363
1D, 1% 229988, 2 : P, % 255162. 6 .
3d4F, | 22 2pCP)3d | 3d°'F | 14 | 231296.05 42°P, | 280 2p°0P)ad | 24P | 13y | 2551725 | _
b 2 |mamos | B R A | asoasla  |TIR9
‘Fs o | 231530, 26 | 10227 4415 | 29 2p°P)4d | 4dIF 3;2 255301 3 163.9
34+P, | 20 20°0P)3d | 3dP | 2% | 28206288 | _pg ol '
& 14 | 283030 06 | Z5g &y 3318, | 2 2p°tD)3d | 3d' S % | 255622. 4
1
. 4D, | 20 2p2CP)4f | 4F0D° | 2% | #55689.6  |_
351, | 27 20°(D)3p | 3p' 1P° & £32450. 1 4.6 1D, 1% | 255812, 2 122.6
2 N
44D, | 202 202CP)4f | 47'D° | 3% | 255691.4  |_
344D, | 20 2p2CP)34 | 34D | % | 28271170 | 54 58 & ik 2% | esse1s1 13T
D, 1i, | 232745, 98 128 ‘D, 1% | 255918 + 9
D, 2i¢ | 232747, 51 158 «D, 1 | £66912.0
‘D, 31 | 232753, 86 :
3dF, | 262 2p°GP)3d | 3dF 21 | 232796.27
I, 31 | 232050.26 | 16299
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O 11—Continned O n1—Continued
. , ;
Eldén Config. Desig. J Level } Interval Eldén Config. | Cesig. J ’ Level Interval
851G, | 20 2p00P)f | 47ice | 2% | essrsss | 5/1G. | 26 2p7CP)5f | 573G° | 34 | e6s763.0
Gy 3 | e56759.4 | 39 /6 ¥ ¥ a3 2659302 | 1072
Gy 1% | e55g2r.5 | 982 ; |
e 51 | 55977.5 | 149 | 20 2pCP)3d 54D | 1% | |
453G, | 20 2p0Pyay | apace | 3, | sossze s 54Dy, ' 2% | 265826 '
3 256829, : { ‘
3Gy a4 | es698s. 6 1942 Sf4F; . 200 2pCP)Sf | 5/F° | 14 e65988? a3
! By 215 2659611 33
447D, | 200 2p°0P)d | 44°D | 1% | 2858431 | ., F 3% 265985 24
1D, 2% | 255807, 2 : F, 4% 265999
4FOF, | 20 2p30P)f | 4F4F° | 1% | 2560885 a1 5/3F, 29 2p°0P)5f | 5f2F° | 24 ' 2659887 "
T 2% | 256087, 6 a1 IF, | 3% | 2669997
P, 3% | 256123, 1 3.3 | | ;
«F, 4% | 256136, 2 : 3p'SP: 20 2p°0S°)3p 3p™OP | 1% | 267763.394r . ¢
P, | 2% ' 267770. 85+r 5 4
4F, | 20 2p°CP)4AF | 4FOF° | 2% | 256125 8 "5 P, | 3% | 267783 40+r 12
1F, 3% | 266143. 8 - ot
3dIF, 2 2p*(D)4d | 4d' F | 2% 274739, 2 4.2
53 ‘Py | 26 2p°CP)5s | 5 4P % | 257693.7 1042 ! 1, 3% 274782 4 :
P, 1% | 257797. 9 1042 ‘ :
*Ps 2§ | 257963.8 4d Dy, 25 2p*('D)4d | 4d’ 3D {;ﬁ }274920 ‘
5¢3P; | 28 2p*(P)5s | 5s 1P 4 | 258408.6 193. 1 l 5
Py L4 | 258601.7 1Py, 20 2p0D)ad | 40 op (% Lomsene
452D, | 262 2p°('D)4s | 46'3D | 2K | 250286.2 | _, o L
*D, 14 | 259287.0 16 | 29 2p2(D)4f | 4 2Ge {i{fé Yersssn. s
| 252 2p20P)5p | 5pD° | 1 ! ’ '
5p j}’;)l i | oo 8 P 20 2p0D)S | 4f °F° {gé }275879. 6
D, 3% | 261180 i
28 990P)Sp . BpB° | % 2020834 300D ({ J8 hizvsest)
P, | 2% | 261354 8 ' 3d18, | 2 2p°(D)4d | 4d’ 7S % | 2750077
— i
53D 20 2;:>’('P)5zo‘E 5p 2D° ;}}2 ;’g;gg;:i 1719 D | 26 230D}/ | 4f D° {% }276‘066.3
| — l
W 2pCP)8d | 81D ) 4JH | 20 2p°CD)4f |, 47 H® { ;ﬁ }276109. 1
84 *Dye 2 |}265220.3
3% 1P | 290 20°(D)4f | 4f 1P° { 1’}2 }zmss. 9
5d4P; | 20 2p°CP)5d | 5d'P | 2% | 265431 5 B
P, 1% Naesa6s. 2 BT S 2ezpemiss| swop {1 ersieo
28 2p20P)5d | 5dF | 2% | Out 6Py | Limit |-.o._. 283550.9
5d °F, 3% | 2655787
34" D5 | 20 2p°05°)3d 34" D° | 434 | 291895, 9042 _ oo
5f4Ds | 252 2p°GP)5f | 574D° | 3% | 265639 66 D, 3% | 291896, 78+2 _ 0 58
D, 2% | 657057 1 —%8 oD, 2% | 291898 014z —1 23
Dy 1% | 2657627 - oD, | 14 | 291899, 1142 — 3 10
D, % | 2658591 *D; % | 291899, 8142 —®
574Gy | 252 2p°CP)5f | 5f4G° | 2% | e6s6667 48798, 25 2p30S°)4s (48”7 98° | 214 | 298849.2 4z
11Gs | 20 2Ry | 84Ge | 2% | sosas » : ¢ | 2088
+Cs 4% | 265761 o
e 5% | 265925

December 1947,




O 1 OBSERVED TErMS*

Clo ;,lig Observed Terms
2p% 48°
200 2p { 7% e 2pipe
2pt 1P
2s 2p* { 2p4 18 Qgc P 2pi 3D
ns (n>3) np (n23)
3-53 4P 3p48°  3,5p*P° 3-5p ¢D°
28 2p'CP)nz { 3-bs 1P 3p35°  3.4p2P°  3-5p1DO
26 2p*(1D)nz’ 3-5¢' 2D 3p'P°  3p'3D°  3p’ IF°
25 2p(8°) nz'"’ {3' A 3p"" P
nd (n2 3) nf (n24)
3-5d4P 3-5d4D 3, 4dF 4,5/4D° 4,57 F° 4, 5{4G®
2s* 2p(CPynx { 3,4d?P 3-5d3D  3-5d1F 471D° 4, 572F° 4, 5{1G°
262 2p2(0D)nz’ 3,40’ S 3,4d''P 3,4d’*D  3,4d'F 3d'3G | 4f/2P° 4 2D°  4f F° 4 3G° 4f 3H°
28 2p3(8°) nz'" { 34" $D° 1

*For predicted terms in the spectra of the N 1 isoelectronic sequence, see Introduction.

Oom
(C 1 sequence; 6 electrons) Z=8
Ground state 1s? 282 2p* *P,
2p? *P, 443193.5 cm™? 1. P. 54.934 volts

The terms are from the papers by Edlén. The singlet, triplet and quintet terms are con-
nected by intersystem combinations. Edlén has kindly furnished some unpublished results
for inclusion here, namely, that intersystem combinations with quintet terms indicate that his
published absolute values of these terms should be decreased by 418 cm™'. This correction
has been incorporated into the tabular values of the quintet terms.

REFERENCES

. Mihul, Ann. de Phys. {10] 9, 326 (1928). (T) (C L) (Z E)

. Fowler, Proc. Roy. Soc. (London) [A] 117, 317 (1928). (T) (C L)

. Edlén, Nova Acta Reg. Soc. Sci Uppsala [IV] 9, No. 6, 115 (1934). (I P) (T) (CL) (G D)
. Edlén, Zeit. Phys. 93, 726 (1935). (T) (CL)

. Edlén, Naturwiss. 30, 279 (1942). (T) (CL)

. Edlén, unpub‘]ished material (Dec. 1947). (T)
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om om
Edlén Config. Desig. J Level Interval : Edlén Config. Desig. J Level Interval
i S E R C O O) I ARkl Rl R TR Y
'p, 2 306. 8 . P, 2 | 350302 3 -
2p 1D, | 25 2p* 20D | 2 20271.0 4s :I;:, 20 2p0P)4s | 48°P° | O | sg7se 106
2p 18, | 207 291 2p 18 0 43183. 5 P, 2 357111 273
2p' 38, | 25 2p 2pdose | 2 60312. 1 4P, | 29 2p(P)ds | 4s1P° | 1 858667. 4
2p’ :D; 23 2p 2p3 3D° g ; gg(o)gg é —97.9 3p’ 38 | 28 2p2(*P)3p | 3p3\° 1 } 863266. 8
1D, 1 | 1200685 —5.9 3p’ :Bf 25 2p*(\P)3p | 3p *D° 0 : ggggég: 70 ! g4 8
i T LR TS I P L
P, 0 | 142896.9 |~ 5D, 4 | 365846.46 127
2p' 1D, | 2s 2p% 2001D° | 2 | 187049.4 4p Py | 262 2p(P°)ap' 4pP | 1 | 365723.9
2018, | 23 2p | 2pi8° | 1 | 197086.7 P[0 20 2pCP)4p 4p'D | 1| 36648691 | 107, 10
2p' 1P, | 25 2pF L2p P | 1| 2104685 | <Dy 3 | 36680104  207.08
3s :P:, 261 2p((P°)3s | 35 3P° 0 | 2o757.88 | y1ggq || 4P’ | 20 20CP)p. 4p78 1 | 367952 20
1P, 2 | 26763250 | 296-94 ) gy :1;; 25 2p3('P)3p | 3p °P° 1 | gos0e0.57 57.26
32 1P, | 20 2p(P°)3s | 3s1P° | 1 | 273080.07 5P, 3 | sssess 75 | 10112
wip w2 e | e weeew o |0 mmT
P, 0 |284073.3 9.7 3P, 2 | 370524 2 108. 5
|
3piP, | 283 2p(P%)3p. 3pP | 1 | 290956. 62 4pD, | 262 2p(P°)4p 4p'D | 2 | 370900.6
3p :Bi 20 2pCP)3p 3p'D | 1 E 293865. 26 ‘ 136.34 || 4p'Se [ 20° 2p(2P°)4pj 4p18s | o | 373046.2
aD, 38 | 2042165 | 220.05 || 3pr D 22CPIp | D0 | 1| ST
3p3S, | 262 2p(P%)3p  3p 8 1| 20755750 | iD, | 3 | 314798 6 136.1
2" 1D, | 2p* 2p01D | 2 | 2982894 3p' %% | 22p(P)3p | 3piS° | 2 | 376067, 66
3p3P, | 207 2p(P)3p| 3p°P | O | 30022821 8210 | 44°Fs | 20 2p0P)4d| 4d3F° | 2 | 877875
3p, | 5 | 30044 o5 | 130.5¢ 3
3pD; | 262 2p(P%)3p| 3p'D | 2 | 306584, 8 441D, | 28 2p(P°)ad| 4d1D° | 2 | 877687
3p 1S, | 282 2p(3P°)3p; 3p 1S 0 313801. 07 3p’ :g: 28 2p*(*P)3p | 3p3P° % g;gjgg g - {?’ %
3d :IF{: 282 2p(3P°)3d | 3d3F° g ggzgggz ég {?g' Zg 3P, 0 378438. 1 ; .
ip, 4| 324836, 41 4d :D; 20 2pCP)4d| 447D° | 1 | s79msz o1
341D, | 282 2p(P°)3d| 3d1D° | 2 | 824734 28 D, 3 | 379356 63
84D, | 26 72¢P)3d| 34°D° | 1 | S2r2e1.94 0.24 | 49'Ps | 202pCP)4d | 4d'P° | 2 | 380706
D] 3 |sersso00 | 7372 | 0
3d :1;: 20 2p0P3d | 34°P° | 2| Seoser 08 | 14,9 441F; | 26 2p(P%)ad ; 4d'F° | 3 | ssorse
1P, 0 | 329643 48 |~ 6L 441P, | 22 2p(P°)4d 4d'P° | 1 | 881086
3d1F, | 262 2p(’P°)3d| 3d'F° | 3 | 881820.2 260 2pCP)5s 5a'P° | O
3d1P, | 22 2p(P%)3d| 3d'P° | 1 | 838777.1 58 3P, 2 | s9see1
38 :g; BIPCNI | BP | 1| AW |y ja 1P, | 25 2p(P%)6s | be'P° | 1 | 398778
P, 3 |assssns0 | 16116 3y i | 202pCD)3s | 3D | 1| 3M000 | g
2018, | 2p# 20418 | 0 | 343302 67 1D, 3 | 394195 | 69
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O m—Continued O mi—Contnued
Edién Config. Desig. J Level Intervaﬁ Edlén Config. Desig. J Level Interval
3d’ F, | 2s 2p*(*P)3d 3d °F 1 394516. 45 38.70 7d'Fy | 28 2p(2P°)7d | 7d 1F° 3 422977
b 3 |3Me1270 | Jig4 ) 3p'UF| 2029'CD)3p | 3p'UF | B | 424008
*Fg 5 | 394780, 47 92.03 | 35D, | 25 2p'eD)3p | 3p''D° | 2 | 426338
3d’' *Dy | 28 2p*(‘P)3d | 3d D 0 398135. 0 _ ’ sp, 203 ({P) 4. 5
:B? % ggg}g; g —i (l; 4s sp; 2s 2p*(‘P)4s 4s'P ; :28487 {ég
t . 1)
D, 3 amigra | J1 4 R 3 |48
Dy 4 | 308218.8 . 3p Py | 202p°0D)3p | 3p'tP° | 1 | 430025
? § 4 1)
3R | 2WCP3 | P | 3 08iTe. S 100 || 498 | 22p0PMp | 4pS° | 1| 437016.0
Py 1 398582. 8 4p’ $Dy | 28 2p'(‘P)dp 4p D° 0
3d’ 3P, | 22 2p2('P)3d | 3d P 2 | 400354.8 D, 1| 438241.0
P, . 1 | 004647 |199.9 D, 2 | 4383052 822
3 .
. Py 0 400518. 4 ‘D: H 138517, 5 122. 3
3d' 3F, | 2s 2p?(*P)3d 3d3F 2 401379 96
i, 3 | 4014754 |33 (I 4p°Pi | 262p¢P)p | 4p'P° | 1 | 430228.1 5L 4
3F, 4 401609. 1 :g, 2 439329. 5 98 1
5d3F, | 26 2pCP°)5d| BdF° | 2 | 401550 ! 3 | 4s04en.e
‘: «| 28 2p*(‘P)dp | 4pD° ;
541D, | 28 2p(P)5d| 5d'D° | 2 | 401787 49" 'D; 3 | 410
28 2p(?P°)6d| 5d 3D° % ; O1v (’P;?i) Limit |.-.___ 443193. 5
j
5d 3D, 3 1 402530 4 :P. 28 2p*(*P)4d 4d ‘P 3 450167 ~70
541F, | 200 2p(P)5d| 5d1F° | 3 ' 4ossvs B 2 | 430287 ~54
5d 1P, | 2s 2p(*P°)5d | 5d 'P° 1 403526 33 'F | 2 2020D)3d -
D | 2oper3 | 30D | 1 dos0st 2.0 PCD)3d | 3F  12,3,4 | 452855
. ; 3d’ 3D 2 | 34’3 1,
D 2 | o534 1 89 3:1 25 2p°(D)3d | 3d''D |1, 2,3 | 454174
'
6d D, | 25 2p( P°)6d| 6d 1D° 2 414676 3d' 3P | 282p'(D)3d | 84’P [0,1,2 | 457634
282 2p(3P°)6d | 6d3D° ; . 6d’ 5P | 28 2p*(‘P)6d 5d P 473750
6d 3D, 3 4156181 1
December 1947.
O u1 OpservED TERMS*
Closx’lfi*_g. Observed Terms
252 2 2p% 3P
Lo {2p= g P 2p31D
2p3 880
28 2p% 2p338°  2p33P° 2p33D°
2p3 1P°  2pt 1D°
2 2pt 3P
s {2;7‘ 18 2p4 1D
ns (n=3) np (n=3) nd (n=3)
28 2p(*P%)nz { 3-5a 3P0 3,4pS  3,4p'P 3,4p?D 3,4d'P° 3-64'D°  3-5d°F°
3-5s 1P° 3,4p!S 3,4p'P  3,4p1D 3-5d'P° 3-6d'D° 3-5, 7d 'F°
28 2p*(*P)nz { 3, 45 P psS° 3,4pSP° 3, 4pD° 3-5d ‘P 34D 3d 'F
3s 9P 3,4p8°  3p 3P° 3,4p3D° 3d P 34D 3dF
28 2p3(*D)nz’ { 38’ D 3d' P 3d’ D 3d’' 'F
3p’ 'P°  3p’'D° 3p' 1F°

* For predicted terms in the spectra of the C 1 isoelectronic sequence, seo Introduction.




o
(B 1 sequence; 5 electrons) Z=8
Ground state 1s* 26* 2p *P}
2p P} 624396.5 cm™! L P. 77.394 volts

Most of the terms are from Edlén’s Monograph, corrected to agree with his 1935 paper,
in which he adds several terms from 2p*(*D) and relabels his 2p*(*P)3s *P term as 2p*(*D)3s ?D.
He also lists a combination in the visible, 3s’ #P°—3p’ *D, from which a revised value of 38’ ?P°
has been calculated. A few other additions and corrections kindly communicated by Edlén
have been mcorporated into the table.

The term 6f ?F° is from the paper by Whitelaw and Mack.

No intercombinations between the doublet and quartet terms have been observed, but the
limits adopted by Edlén are based on well-established series, and the relative positions of the
two groups of terms differ by probably only a small constant z.

’ REFERENCES

L. J. Freeman, Proc. Roy. Soc. (London) [A] 127, 330 (1930). (T) (C L)

B. Edién, Nova Acta Reg. Soc. Uppsala [IV] 9, No. 6, 87 (1934). (I P) (T) (C L) (G D)
P. G. Kruger and W. E. Shoupp, Phys. Rev. 44, 105 (1933). (T) (CL)

E. Edlén, Zeit. Phys. 93, 726 (1935). (T) (C L)

N. G. Whitelaw and J. E. Mack, Phys. Rev. 47, 677 (1935). (T)

B. Edlén, unpublished material (Dec. 1947). (T)

O1v Oo1v

Edlén Config. Desig. J Level Interval Edlén Config. Desig. J Level Interval
2pP, | 2:208)2 20 P°| % 0.0 38/ 2P, | 2:2p(P%)3s | 3s?P°| % | 452808.0
P, 0S)2p 1% 386. 5 386. 5 *p, 1% | 46%073.0 265.0
2p' P, | 26 2p 2p3 4P %1 71177. 042 3p' P, | 2:2p0P%)3p | 3piP % | 467231.1
P p} 14 | 71308 44z | 1314 3P, 1% | 467346, 5 115. 4
‘P, 21 | 71492, 042
/1D o 2p23D | 2% | 126936 S D | 2 WwCE% ) 3D }}2 i080e 31’ 78.8
2p’ 2 2 2 936. 3 1 z
P D, s 1% | 126950. 3 —14.0 D, 2% | 468280, 74z | 1395
4D, 31 | 468499, 4+z .
2p38, | 2 2p% 2p2 18 % | 164366. 9
3p'4S; | 2:2p0P%)3p | 3piS | 1% | 474217 842
2p’ 1P, | 2s 2p 2p3 1P 1% | 180481. 3 243. 3
1P, . 13% | 180724. 6 31l 3p' 4P, | 26 2p0P9)3p | 3peP % | 47858774z | o4 &
‘P, 1% | 478682 2+z | 903
20" 48, | 2p 2p248° | 134 | 231275, 1+2 <P, 21 | 478811.3+z | 1%
2p’’ 3Dy | 2p* 2p8 2D°| 2% | 266156. 7 _ 3D, | 25 2p03P° ] 482667. 5
P 1% | 255186, 0 20.3 || 3¢'7Ds | 202pCP03p | 3p°D 5}}2 482023, 1 2565. 6
spe
2p” 'g; 2p 2p3 1P 1% ggggé% ! 79|l 48 |20090 4538 3% | 485823.1
3638, | 26°(8)3e 3218 % | 357614. 8 3" | 2s2pCP)3p | 3PS % | 492880
3p P 2s3(18)3 3p ?P° 1% | 390161. 1 3d' ‘Fs | 28 2p(3P°)3d 3d ‘F° 1% | 494907. 64z
P by ? P 1% | 390248. 2 87.1 ‘T 2% | 494986.8+2 | 1§
“F, 314 | 496098.7+z | 1531
3d?D, | 2s2(18)3d 3d°D ;'é 3 18233.2 16.7 ‘Fy 414 | 495625%. 8+2
3D, 19550, -
3d' Dy | 2:2p(P°)3d | 3d'D°| 3| 499506. 44z | 95 ¢
3P, | 202p(P°)3s | 3s4P°| 1 | 43868864z | jar 4Dy 1% | 499535. 34z | o9
4P, 1% | 438723. 6+ | 330 3 ‘D, 2% | 499582.0+z | gq &
P, 214 | ¢38970. 6+z . Dy 31 | ¢99846. 0+=




O 1v—Continued O v—Continued
Edlén Config. Desig. J Level Interval Edlén Config. Desig. J Level Interval
3d'3D; | 2s2p0P*)3d | 8d3D°| 1% | s01511. 3 5.1 || 49'Ds | 202p0P4d | 447D 1% | 693627 81
1D, 2 | 601566, 4 1D, 2% | 693708
3d’4P, | 2s2p(P*)3d | 38d+P°| 234 | 508884.6+z | _ 4f'3F, | 28 2p0P°)4 4f'F | 2% | 504007
P, ? 1% | 608947, 942 [ 1134 IF, POFIY 3% | 594080 3
P, % | 504021. 7+2
41D, | 2s2p0P%4f | 473D | 1% | 504337 208
44D, | 20(8)4d 44°D | 1% | 510560 . 3D, 2% | 504542
1D, 2% | 510567
4d’'F, | 2:2p0P°)4d | 4d3F°| 2% | 596299 178
3d'3F, | 2s2p(P%)3d | 3dIF°| 2% | 510746.1 232, 4 1F, 3% | 696477
F, 3% | 610978. 6
3p'18, | 2p30P)3p 3pIS° | W% | 597254
30 3%y | 202p0P)3d | 34%P°| 1% | siserr 151
A A | 51436 8IF | 2808)8f grive |{ 24 Noovsss
3070P, | 202p(P°)3s | 3¢’ P°| ¥ | 518684 6
1P, 134 | 518690 4d’ :P, 23 2p(*P°)4d 44 2p° 1& gg%gg —137
5218, | 262(S)5s 5538 | 3 | 539368 ! .
— 3¢73D; | 2p°('D)3s 373D | 1% | 600002 "
371D, | 25 2p0P°)3p | 3p’ D 1;2 547311 25 1D, 2% | 600106
1D, 2 547336
37 P, | 202p0P)3p | 3p''P | % | 549702 2PCP3p | 874D K
8
7 sp, A 1% | 549855 63 25
3p" 4Dy 3% | 602977tz
262(18)5d 54D | 1%
541D, 23 | 552034 2p*(P)3p 3p’* 4P° ”}2
5F | 20085 srere {244 asess0 3p" 1P, 2% | 606435 +2
3038, | 262p(P°)3p | 3p'38 | % | 554461 3p" D, | 2p°0P)3p 3p'D°| 2% | 616481 20
: -
40P | 20PN | 4P| % | 683038t | g Ds 14 | 616460
4
Ry S Izl 241 |lapres, [2pemsp | 3t | 14| 616588 42
— 2 2p(‘P°)3d 3d’ sF° 2% OV(‘SQ) Limit |._._.. 624396.5
3@ ¥, 3% | 670791 _ 2
379F | 2p(D)3p | 3p" 3F° { 2% }624882
45’ 3P, | 25 2p(*P°)4s 48 tP° 1| 679696 211
sP, 1% | 678907 2 2p0P)5p | 5p 9P y
2s3(1S)6d 6d'D | 1% 5p’ Py 1% | 628406
641D, 24 | 674373 2p3(P)3d 3d"F | 2%
4p' :pl 2t 2p(P°)4p| 4p P 1% gggg% 169 3d’’ 1F, ' 3% | 630095
_ Fs A 5p'°D, | 2:2p0P%5p | b5p D | 1% | 630703 178
33D, | 2:62p(P°)3d | 3d&'*D°| 1% | 676819 34 1D, 2% | 630879
1D, 2% | 676868
33" D, | 2p30P)3d 3d”D | 2% | 632426 168
3¢’ 4P, 2p*(*P)3s 3¢’ 4P % | 576591 =z 144 D, 1% 16326594 -
S 254 | 576947 +z 2: 2p(P%)5d | 5d¢D° 1}52
3d73P, | 262p('P%)3d | 3d'7P°| % | 681781 2 2%
sp) 15% | 681743 5d’ D, 3% | 633896 4z
4p' 3Dy | 28 2p(*P°)4 4p*D | 14 | 584552 5d’ ‘P; | 23 2p(P°)5d 5d4P°| 2% | 684245. 64z
7 D p(*F°)4p P 30 | Shenea 216 s p(*P°) l}}é 4245
2% A
YW | 208)7f wiwe |{ 3 |Jssraso 5d’F, | 2s2p@P°)sd | Bd*Fe| 2% | 636084 212
3F, 3% | 636236
4’38 | 2:2p0P%)4p [ 4p8 | 3% | 590071
5d'3P, | 2s2p0P%)5d | 5d*P°| 1% | 6364987
26 2pCP°)4d | 4dD° 1;2 ¥
2% 3d’’ P, | 2p*(P)3d 3d” P | 2% | 636851 +z
4d’ *D, 3% | 691767 4z P 1% | 636050 +z | —%
P, % | 637012 +z
40’ P, | 2s2p0P%4d | 4d4P°| 2 (698999 +z .
‘ﬁ 377D |2p°cD)3d | 34D { 2% }msso
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ov

(Be 1 sequence; 4 electrons) 2=8
Ground state 1s? 253 1S,
283 1S, 918702 ¢cm™? 1. P. 113.873 volts

Edlén has revised and extended his published analysis and has generously furnished a
manuscript copy of his complete term list in advance of publication, for inclusion here. He
states that no intersystem combinations have been observed and that the relative uncertainty
z in the position of the triplet terms with respect to the singlets may be +100 cm™.

In the published papers Edlén has used a prime to designate the terms from the *P° limit
in O vi.

REFERENCES
B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 9, No. 6, 62 (1934). (I P) (T) (C L)
B. Edlén, unpublished material (Dec. 1947). I P ) (T)
ov ov
{

Config. Desig. J Level » Interval Config. Desig. J Level Interval
282 282 18 0 0 2p(*P°)3p 3p 'S 1 684124 +=x
23(3S)2p 2p *P° 0 82121. 84z 2p(3P°)3 3p %P 0 689585. 642

P 1 go257 91z | 136.7 PUEOP P 1 689690 6+z | 1359
2 82664. 14z 2 689890. 3+ =
2s(38)2p 2p 1P° 1 158798 2p(2P°)3d 3d 1D° 2 694646
2p 2pt P 0 213641. 74z 2p(3P°)3 3p D 2 697170
4 1 213797 44z | g0 1 prEeR P
2 214066. 2+ z 2p(2P°)3d 3d :D° 1 704360 =z 64
2 704424 =z 103
2pt 2p* 1D 2 231722 ) 3 704687 +z
2p 2p* 18 0 287909 2p(P°)3p 3p 18 o 707630
2s(28)3s 3s 18 1 547150. 0+ 2 2p0P°)3d 3d *P° 2 708155 +2 | _y49
1 708296 +z | g%
25(38)3s 3s 18 0 561278 0 708879 +=z
2s(*S)3p 3p 1P° 1 6580826 2p(*P°)3d 3d 1F° 3 712967
28(28)3p 3p 3P° 0 582983. 6+ =z 36. 3 2p(*P°)3d 3d 1P° 1 719277
1 583019. 9+ g
2 683097, 24z : 2:(:S)4s 4818 1 722666 +-=z
28(*8)3d 3d D 1 600925. 54z 10.8 28(3S)4s 4518 0 731667
2 600936. 3+=z 19' 8
3 600956. 14z . 2s(3S)4p 4p P° 0
: 1 786108 +=z
2s(28)3d 3d D 2 612617 2 786126 +=z
2p(3P°)3s 3s P° 0 658099. 74z 162. 5 2s(18)4p 4p 1P° 1 - 787888
1 653262, 2z 342 8
2 6568605. 0+ =z . 2s(:S)4d 44D 1 742401 -tz
2 742407 +=z
2p(P°)3s 3s 1P° 1 664486 3 742421 4=z
2p(P*)3p 3p P 1 672695 2s(:8)4d 4d'D 2 746280
2p(P°)3 3p D 1 677333 & 21(*8) 1Fe 3 749857
pCEI3p P 2 677532 +z | 139 Y Y
3 677847 +z 2s(*S)5s 588 1 796263 4=
' /
S - i A
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O v—Continued O v—Continued
Config. Desig,. J Level Interval Config. Desig. J Level Interval
25(*8)5p 5p 1P° 1 808452 2s(38)7p 7p 1P° 1 860874
23(*S)5d 5d D ‘:’ 25(38)7d 743D %
3 806625 +=z 3 861975 +z
28(_’8)541 54D 2 808351 25(38)7d 7d'D 2 862419
2p(P°)4s 43 1P° t 824280 25(25)8p " gpipe 1 874447
2p(tP°)4p 4p 1P 1 829588 25(3S)8d 84D ;
2p(P°)4p 4p D 1 831047 +=z 166 3 875365 +=z
2 831508 17| 291 2p(3P°)5p 5p 1P 1 898580
2p(*P°)4p 4p S 1 832251 +=z 2p(3P°)5p 5p D ;
2p(3P°)4p 4p P 0 3 899671 +=z
1 835161 += 170
2 835321 +=z 2p(3P°)5p 5p 3P (l)
2p(P°)4d 4d 1D° 2 837834 2 901344 <=z
2p(3P°)4p 4p'D 2 837864 2p(3P°)5p 5p D 2 902442
23(28)6p 6p 1P° 1 8389616 2p(3P°)5d 5d 1D° .2 902592
2:(*S)6f 6f 1F° 3 840832 2p(*P°)5d 5d 3D° %
2s(28)6d 6d3D é . 3 904497 +z
3 841220 += 2p(3P°)5d 5d 1F° 3 506404
2p(3P°)4d 4d 3D° 1 841280 +=x 04 O vi (38%) Limit  ________ 918702
2 84187} +=z 123
3 841497 +=x 2p(3P°)6p 6p 1P 1 935093
23(3S)6d 6d D 2 842105 2p(2P°)6p 6p3D ;
2p(P°)4d 4d7p° 2 845290 +z | _0n 3 935945 +3z
o gﬁgf% I: —52 2p(P°)6p 6p P 0
2p(P°)4d 4d 1F° 3 847129 2 936805 +z
2p(3P°)4d 4d 1pP° 1 8474656 2p(2P°)6p 6p 1D 2 937341
December 1947, o
O v OBservEp TERMs*
Cf:,’_ﬁl_“‘ Observed Terms
28 282 18
2s(8)2p { gz :g:
2p? { 2p* 18 P .2p* 1D
ns (n23) np (n23) nd (n2>3) nf (n24)
2s(*8)nz 3-5828 3, 4p *P° 3-843D
3,458 3-8p 1P° 8-7d D 4, 6 'F°
2p(*P°)nz 3s 3P° 3,4p38 3-6p?P 3,4d'P°  3-5d3D°
3, 48 1P° 3p18 3-6pP 3-6p'D 3,44'P° 3-5d'D° 3-bd 'F°

*For predicted terms in the spectra of the Be 1 isoelectronic sequence, see Introduction.
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ow1
(Li 1 sequence; 3 electrons) Z=8
~ Ground state 1¢* 2¢ 3
23 35; 1113999.6 cm™! L. P. 138.080 volts
This spectrum has been analyzed by Edlén. The observed term values have all been
taken from a manuscript generously furnished by him in advance of publication. He remarks
that the np ’P° and nd *D series have been observed in the vacuum spark further than given
in the table. For series members beyond n=6 he states that the term values calculated from
a Ritz formula are probably to be preferred.
In the table, extrapolated intervals and calculated term values are entered in brackets.
They have been taken from the 1933 and 1934 references below, as have also the entries in
column one.
REFERENCES
B. Edlén, Zeit. Astroph. 7, 378 (1933). (T) (C L)
B. Edlén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 9, No. 6, 44 (1934). (T) (CL)
F. Tyrén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 13, No. 1, 24 (1940). (CL)
B. Edlén, unpublished material (Sept. 1947). (T)
ow1 ' ovi
Edlén Config. Desig. J Level Interval|| Edlén Config. Desig. J Level Interval
218, | 2 2019 % 0.0 6F of or {2 luoosses
1P, 2 2p 3p° 96875.0
G ? o | Gearrs |36 3%
6 GH 8g, 64 893G, ete. X to }[1004276]
3838, 3s 3518 ¥ 640039. 8 5%
ape 666118. 2 78 7 728 1030780
By o %P i | Gosees s | 1666 ! ) Z
34D, 341D 1 | 6746257 | &4 | ¥ » r ({1 |} 102600
D, 2% 674676. 8 s
ws | 48 4078 i | ss2606 7D 7d 14D |{ 38 |} 1033524
R P | T | | Gy | e | R | W e {2 [Luossss
44D 1 " 866880.1 3
B | %Meeors | 224 | garr | wete | 700, etc.{ éz’;: }[1033389]
3 IF° 2 867077. 7
vEl Y Y 2% | Soroms | %8 | ss 8s 8518 % | [1050543]
ba 8s°8 % | 048690 8P 8p gprp  |{ | [} 1051724
% ,
1pe 954080 33
B5p 1P, bp 5p { 1% } 4 [33] 8 F 8 & 1F° { g;z }[!058880]
54D, | &d sap {3} |} osssse | o a%
8 GHIK| 8g,ete. | 8¢1G, etc.{ to }(1052285]
88 Gs 8813 % 1000080 ™
6P | ep epore ([ B [} 1008130 8D 8a - | sap ({2 1} 1052208
6diD;| 64 D S R U I N S SR I S
O vix (18¢) Limit 1113999. 8
September 1947.




ovn"
(He 1 sequence; 2 electrons) . : Zm=8
Ground State 18* 1S,

16 1S, 5963000 £ 600 cm™! L. P. 739.114 +0.074 volts

Five singlet lines have been observed by Tyrén in the interval 17 A to 21 A. He has also
observed one intersystem combination—a line at 21.804 A classified as 1s? 'S,—2p P{. His
unit 10° cm™* has here been changed to cm™,

The triplet terms are from Edlén, who has kindly furnished them in advance of publication.
He remarks that the extrapolated absolute term values of the triplets relative to those of the
singlets confirm the intersystem combination reported by Tyrén. The 283S—2p*P° combina-
tion has apparently not been observed, but Edlén regards the extrapolation from the irregular
doublet law as very reliable. Brackets are used in the table to indicate extrapolated values not
yet confirmed by observation.

REFERENCES

F. Tyrén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 12, No. 1, 25 (1940). (I P) (T) (C L)
B. Edlén, unpublished material (Sept. 1947). (T)

Tyrén has observed the Lyman line 18 2S—2p ¥P° of O vir. The calculated position of
this line, 18.967 A, places the 2p ?P° term at 5272315 cm™! above the ground term 1s 2Sy=0.

REFERENCE
F. Tyrén, Nova Acta Reg. Soc. Sci. Uppsala [IV] 12, No. 1, 24 (1940). (C L)

November 1946,

Oovil o v
Ceonfig. Desig. J Level Interval Config, Desig. J Level Interval
1a 1818 0 6 1s 3p 3p 1p° 1 5868560
1le 28 2338 1 4525340 1s 4p 4p1P° 1 5628100
- 182p 2p 3P° 0 14686170} [60) 1a 5p 5p 1P° 1 5748450
1 4586230 5501
2 [4686780) 1s 6p 6p 1P° 1 5813950
1s 2p 2p 1P° 1 4629200 | 000 || cemmemmcm oo mmmeee oo mmmcc e aeee
1s 3p 3p P° 0,1,2 5356380 O VIII (3849 Limit  |ooo_._.__ 5963000
18 3d 3d*D 3,21 5364990 ' "
September 1947.
o v
(H 1 sequence; 1 electron) Z=
Ground state 1 35;;
18?8, em™! . I.P. volts
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FLUORINE
Fi1
9 electrons Z=9
Ground state 1s* 2s* 2p° 3Py
2p* P}} 140553.5 cm™ I. P. 17.42 volts
. This spectrum is incompletely analyzed, but the terms from the *P limit in F 11 are fairly
well established. The terms listed have been taken from Edlén’s later paper, supplemented
by unpublished levels from further analysis by Lidén. The new levels have been generously
furnished in manuscript form by Edlén, for inclusion here.
Intersystem combinations have been observed, connecting the doublet and quartet terms.
Edlén remarks that it is impossible to assign term designations to the levels labeled 3d X
and 4d X, because of the departure from LS-coupling. He also states that the terms from
D in F 11 need further confirmation. They are connected with the rest by only two ultraviolet
lines, those observed by Bowen at 806.92 A and 809.60 A.
REFERENCES
G. H. Carragan, Astroph. J. 63, 145 (1926). (Z E)
I. 8. Bowen, Phys. Rev. 29, 231 (1927). (T) (C L)
B. Edlén, Zeit. Phys. 93, 447 (1935). (C L)
B. Edién, Zeit. Phys. 98, 445 (1936). (I P) (T) (CL)
W. F. Meggers, J. Opt. Soc. Am. 36, 431 (1946). (Summary hfs)
B. Edlén, unpublished material (Dec. 1947). (T)
K. Lidén, Ark. Mat. Astr. Fys. (Stockholm) in press (1947). (T) \
F1 F1
Edlén Config. Desig. J Level Interval Edlén Config. Desig. J Level Interval
2p3P; | 2822 2p8 2P° 1 0.0 3p D; | 28 2p*(3P)3 3p D° 2% 117628. 78
? 11} 4 4 4 jopo |TH040 || P,py| WEFRRER P 1% | 117878.7
33 1P, | 24 2p'(3P)3s 33 P 2 102406. 50 3p 18, | 28 2p(3P)3 3p 28° 118408. 09
‘P: ' (’P) 1;2 102681, 24 :%gg. gg P 451 p'(P)3p P % 4
P, % 102841. 20 - 3p4S | 292 2p'CP)3p | 3peS° | 1Y% 118485, .-
35 1P, | 28 2p(P)3, 3s 1P 1 104731. 86 3p 2P, | 282 2p4(P)3, 3p 2P° 1 11898.
1P, PP }}2 105057, 10 |—325-24 || P 1p! PR3P 3 ﬁ 11908%. 63
3p P; | 25 2p*(P)3 3p ‘P° 2 115918. 70 357D, | 252 2p4(1D)3s | 38’ 2D 2 123925. 50
i i B % | 10041, 09 | =122 %1 “up, pEDI3s | 30 T | 13302 50
<P, % 116144 89 -
’ 3d tD, | 282 2p'(3P)3d | 3d+D 3y 128064. 90
3p Dy | 200 2p°CP)3p | 3pD° | 3% | 11698881 | _n0 oo ‘D, 2% | 128088 63
D, 2% 117164. 88 — 144, 54 4D, 1% 128123, 51
«D, 1% 117809. 87 | g3 4o D, ¥ 128185. 80
‘D, % 117892. 77

2
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F 1—Continued F 1—Continued
Edlén Config. Desig. J Level Interval || Edlén Config. Desig. J Level Interval
3d X, | 2 2pCP)3d | 3d Z, 128141. 27 2s2 2p'CP)4d | 4dF 4 133606. 39
3k | 133023 83 |17 44
3d 'Fy | 242 2p'CP)3d | 3d¢F 4% 128210.92 | _o0c oo 21 133032 56 | o4 .Z)o
iF, 3% 128515. 55 | 4]0 &8 1% 133972. 06 | 9%
«F, 21 128526.15 | ~ o3 29
Fy 1% 128612. 73 29 2p'CP)4d | 4d 7, 133607. 33
3d X, | 200 2p0P)3d | 34 7%, 128220, 65 28 2p'GP)4d | 44 7, 133624. 61
3d X, | 200 2pCP)3d | 3d Z, 128221. 16 283 2p0(0P)4d | 4d % 133644, 4
3dX,| 28 2pCP)3d | 34 Y, 128339, 53 22 2pOP)4d | 4d Y, 133911. 08
83X, | 202p0P)3d | 8dY, | 1% 128524. 09 281 2p4CP)4d | 4d Y, 133920, 20
3dX,| 20 2p0P)3d | 34 Y, 128606. 88 282 2p4(P)4d | 4d Y, 133966. 47
33X, | 20 2pt0P)3d | 34 X, 128698. 68 28 2pA0P)4d | 4d X, 134085. 53
3d X, | 2 2p0P)3d | 3d X, 128713. 12 25 2p'0P)4d | 4d X, 134002. 03
28 2p'(CP)3s | 5s ‘P 2% 132506. 26 | _ 3p%F; | 262 2p°(D)3p| 3p’ *F° | 24 137594. 63
1 | 10974577 |T1951 ) PR P(D)3p) 3p 3 | 1sre08.44| BB
| 133009, 96 —
20 2p0P)5s | 5aP | 1% | 132099, 16 39 Dr| 2 2CDIR) 3TID0 oK e i | 786
s | 5a . 138708. 01 .
% | 133224 10 | 22494 ?
26 2p'(OP)4d | 4d*D | 8% 188845.27 | _ o gn |l | T
21 133558, 14 | o0 of Fu(Py) Limit |.._._. 140553. 5
1% 133578.15 | T2 o0
i 133614. 10 2p'18, | 28 2p8 28 18 % | [168554]
26 2p\OP)4d | 41 Z, 133584, 35
December 1947.
F 1 OBsgrveD TERMS*
Cc)ﬂf}g_. Observed Terms
28 2p° 298 3P0
ns (n>3) np (n23) nd (n>3)
3, 5s P 4Qo 1pe 3y 4D° , 4d ¢ , 4d 4
28 2pCPnz {3, e 1P Spme e pupe B44D 3,4d%
2¢* 2p'(\D)nz’ 3¢’ 1D 3p’ 'D° 3p’ ?F°

*For predicted terms in the spectra of the F 1 isoelectronic sequence, see Introduction.

701538°—48——5
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Fn
(O 1 sequence; 8 electrons) Z=9
Ground state 1s? 2¢* 2p* *P,
2p* *P, 282190.2 cm™? 1. P. 54.98 volts J
Bowen, Dingle, and Edlén have all contributed to the analysis of this spectrum. The
singlet and triplet terms are taken from Edlén, who has revised and extended the earlier work.
The quintet terms, except 5f °F, are from Dingle’s paper. The term 5f °F derived by Edlén
agrees well with the 4f °F term and Dingle’s series limit.
The singlet and triplet terms are connected by intersystem combinations. The relative
position of the quintets is determined by the series with the uncertainty r probably not
exceeding 200 cm™,
Edlén lists a number of combinations that probably involve 2s* 2p*(*D°)4f terms at about
288600+ cm™! above the ground state. . 1
In a private communication Edlén has stated that his term published as 3d *D should have
the designation 4s P. He has also revised his published value of 34’ 'S°.
REFERENCES
H. Dingle, Proc. Roy. Soc. (London) [A] 128, 600 (1830). (T) (C L)
I. S. Bowen, Phys. Rev. 45, 82 (1934). (T) (CL)
B. Edlén, Zeit. Phys. 93, 433 (1935). (I P) (T) (CL)
B. Edlén, private communication (Dec. 1947). (T)
Fu Fn
Edlén Config. Desig. J Level Interval Edlén Config. Desig. J Level Interval
2p P, | 2st 2pt 2pt P 2 0.0 282 2p3(18°)3d| 3d *D° 4 281168. 084z __
P, ? 1 318 3418 3 | 31168 99+2 31
P, 0 490. 6 * 2 £231160. 19+ z| -0 88
2p 1Dy | 2% 2p* 2pD | 2 20873 0 | 281161 89+z g
2p 18, | 283 2p* 2pt 18 0 44919 3d D, | 2s22p%(*S°)3d| 3d3D° 1 £32064. 18 0. 80
3D, 2 | 23208/ 98 2 08
2p’ :P, 2s 2p 2p* 3P° % ; gﬁzz; 7 —309. 4 D, 3 232067, 06 i
.1 :
1P, 0 |165e81.0 |~178.9 261 2p3('S%)4s | 4s°8° | 2 | 235811 1642
283 2p3(*S°)3s| 38 33° 2 1766564. 2 4z 3p 1P, 2522p*(3D°)3p; 3p’ 1P 1 235643. 1 i
3318, | 282 2p*(1S°)3s| 3s38° 1 182866. 2 33; D, | 2:22p%(*D°)3p| 3p’ D 1 236170. 35 2 72 \
: D, 2 | 236173, 07 23 50 ‘
289 2p3(18°)3p| 3p P 1 202609. 651z 11. 33 D, 3 236195. 57
2 202620. 98+ 2 19' 55
3 202640. 531z : 4338, | 232 2p3(41S°)4s| 48 ?8° 1 236961. 63
3p 3P, | 28% 2p3(!8°)3p| 3p P 0 207702. 91 _ 51—) 3F, | 2s22p*(*D°)3p| 3p’ *F 4 237507. 91 -
? ip; 1 | 207699. 91 S900 T 3 |2srso872 | —81
3P, 2 207704. 61 iF, 2 237509. 37
36Dy | 2°2p°0D%)3s| 3a'0D° | 3 | £11866.62 | _, o7 | 3P 'Fs | 202p0D°)3p| 3p"'F | 3 | 238323.6
3D, 2 | e118sr.69 | Z3307
3D, 1 211900. 72 2p’ 1Py | 28 2p° 2p8 1P° 1 £89606. 0
3: 1D, | 26* 2p%(D°)3s) 38’ !D° 2 2156069. 8 3p'P; | 2522p*(OD°)3p| 3p’ P 2 240093. 10 —80.24
- P, 1 | 240153.3¢ | “o0 &y
38 1P, | 282 2p3(3P°)3s | 38’/ 1P° 1 2272%8. 2 1P, 0 240179. 91
359D, | 2022p(P%)3s[ 38 P° | 2 | 229550. 83 _161 || 37'D:| 2:02p0D%)3p| 3p' D | 2 | 2462839
P, 1 | 229562, 44 266
P, 0 229566. 10 4p 3P, | 28% 2p*(4S°)4p| 4p P 0 246655. 10 7. 48
3P, 2 246682, 67
3% | 202p%0P%)3p| 3p%8 | 1 | 2533132




F 1—Continued

Edlén Config. Desig. J Level Interval
200 2p2(8°)4d | 4d3D° !
4d D, 3 | 254018
4F'F | 20 2p3(8°)4f| 4f'F [4,3,2 | 254547.3
3Dy | 20 2p0P°)3p|3p” D | 3 | 25470280 | _
iD, v i 2 | 254717. 36 (1598
'D, 1 | 254723 96
20 2p9(48°)4f| 4f'F [Sto1 | 254703 14z
3p 1P, | 26 2p(P°)3p| 3p” 1P 1 | 2556080
3p'P, | 20 2p°0P)3p(3p” P | 0 | 2572539
P pr ¥ P 1 | 257268.8 19
'p, 2 | 257202.7
3p'Dy | 20 2p%0P%)3p|3p’ D | 2 | 258030 o
5fSF | 2 2p3('8°)57| 5f%F [5t0o1 | 264610 +z
3dF, | 2622p%(D°)3d| 3d'3F° | 2 264953. 12 5 51
IF, 3 | 264968 63 531
IF, 4 | 264965 91 .
3d 18, | 2s*2p%(D°)3d| 3d’ 18° 0 £64994. 9
3d1G; | 2002p°0D°)3d| 3d'*G° | 5 | 265255.8 —12.0
1G, 4 | 266267, 8 -z
1Gy 3 | 265289. 3 .
3d1G, | 28°2p%(D°)3d| 3d'1G° | 4 | 265810.1
3D, | 222p*0D%)3d| 34’ 3D° | 3 | 266472.70 *
"D, 2 |265i98.74 |~ %
iD, 1 | 265617, 14
3d1D, | 292p5¢2D%)3d| 3¢’ 1D° | 2 | 266870. 2
3p 18, | 28 2p*(P°)3p|3p"" 18 0 | 266338.4
3d38, | 282p%¢D%)3d] 3d’3S° | 1 | 266360.89
3dIP, | 2632p3(3D°)3d| 34" 3P° | 2 | 266454 27
1p, 1| 260i99.12 | ”93-88
3P, o | 266516.35 .
331F; | 292p°GD°)3d] 3d' F° | 3 | 266548.7
3d 1P, | 2822p3(3D°)3d| 3d’ 1P° 1 £67400. 8
483D, | 2022p'(2D°)ds| 48’°D° | 3 | 269548.7 155
3D, 2 | 269564 T8
3D, 1 | 2696745
31D, | 262 2p°(*D°)42| 48’ 1D° | 2 | £70508. 4
F 111 (*S;) Limit |._._.. 282190. 2
3dF, | 20 2pp(1P°)3d| 34" F° | 4 | 2885447 _2.0
iF, 3 | 282569.7 -9
IF, 2 | 282586.9 -
331D, | 20 2p0P°)3d| 34 'D° | 2 | 2887747
3P, | 20 2p°(P°)3d| 34" P° | o | ese897.0 16.4
3p, 1 | 282918 4 94
py | 2 | 2829479
3d1F, | 20 2p°(P°)3d\ 34" F° | 3 | 2834094
3d1P, | 200 2p°0P%)3d|3d" P° | 1 | 284224 8
343D, | 20 2p50P°)4s| 42" *P° | 2 | 286701. 9 _
iy | P 1 | ess708.8 -y
D, 0 | 2868707. 3
December 1947,

nf (n2 4)
4, 5{'F
4f'F

3dl .Gﬂ
M’ |G0

3d’ 'F°
3d’ |F0
34"’ IF°
34’ 1F°

nd (n2 3)
3dtD°
3, 44 *D°
3d’' 'D°
3dl |DO
3d'’ 1D°

3d’ sp°
34’ 1p°
34"’ 3pe
34/ 1po

34’ g°
3d’ 18°

3p’ IF
3y’ IF

Observed Terms

np (n23)
3p’ D
3p’ 1D
" ID
g:u 1D

p

T 11 OpSERVED TERus*
3,4p'P
3p’ 3P
3;' 1p
3p’ 3P
3,’:1' 1P

3p’’ 28
3p'’ 18

2p‘ 1D
3, 45’ 3D°
4’ 1D°

3,

2p' P
2p° 1P°
35 1be
ns (n>3)
3", ]PO

3, 44’ 3P°

45 38°
4¢18°

’
L4

{ 2p* 18

*For predicted terms in the spectra of the O1 isoelectronic sequence, see’ Introduction.

Config.
184

26 2p4
23 2p8

20 38z |{3
2¢ 2p0D)ma’ |{
260 2p (O P°) iz’ {
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Fm
(N 1 sequence; 7 electrons) =9
- Ground state 1s? 2s? 2p* ‘S1}
2p* *S14 505410 cm™ 1. P. 62.646 volts
The terms are from the paper by Edlén. With the aid of observations in the extreme ultra-
violet he has extended the analysis by Bowen and Dingle and derived improved values of the
series limits. He has found the sextet terms and estimated their position relative to the other
terms. The value of z is somewhat uncertain. Bowen found 14 intersystem combinations
connecting the doublet and quartet terms.
The term 3p’’ P° depends upon the combination with 3s’/ 3S, assigned to a pair of lines
at 2920 A. According to Edlén this classification is somewhat uncertain.
REFERENCFS
H. Dingle, Proc. Roy. Soc. (London) [A] 122, 144 (1929). (T) (C L)
I. 8. Bowen, Phys. Rev. 45, 82 (1934). (T) (CL)
B. Edlén, Zeit. Phys. 93, 433 (1935). (I P) (T) (CL)
Fm Fm
Edlén Config. Desig. J Level Interval | Edkén Config. Desig. J Level Interval
A Y
2p 4S; | 283 2p° 2p8 48° 1 0 33 3P, | 282 2p2(3P)3s 33 2P ) 324489. 9
P P P % P, o 13 | 3248744 | 38438
2p 2D, | 2¢% 2p* 2p? 3D° 2% 34084 —36 — -
2D, 1% 384120 332D | 282 2p3(1D)3s | 34’ D 2% 344016. 2 —3.3
15 3D, 1% 344019. 5
2p"Pu | 26 29 2ppe ({1 1} s1sss 3p18, | 20 2p°CP)3p | 3p38° | % | 844438 4
2p’ 1Py | 28 2 2pt ‘P 2% 151897. 9 _ 3p ‘D, | 28 2p2(3P)3 3p D° % 348700. 6
L v P 1% | 1522353 —33.4 ? D, PCeR3p | 3p 1 s48815.4 | 11%9
‘P, 141 152410.0 - D, 2% | 849005. 1 258 9
D, 3% | 8492640 |
2p’ 2D, | 25 2p* 20D | 2% | 210240 _16
D, 1% | 210256 3p P, | 26 2p°(P)3p | 3p P° % | 851884 1 043
‘P, 1% | 351328 4 188 7
2p' 18, | 28 2p# 2p4 18 % | 248260 P, 2% | 8516171 *
2p’ 3P, | 25 2p¢ 2pt 1P 1% 266559 _ 3p 2D, | 232 2p*(*P)3 3p D° 1% 355979. 8
P P % | 266943 384 D, PP 24 | ss6s70.0 | 3904
38 4P, | 28 2p2(3P)3s 3s¢P ] 316707. 3 3p 18 | 282 2p2°(3P)3, 3p 48° 1 857417.0
P, v 1% | 3160186 | 2113 P PR3 3 # 4
1P, 2% 317237. 5
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F ui—Continued F 111—Continued
Edlén Config. Desig. J Level Interval || Edlén Config. Desig. J Level Interval
3pP, | 20 2p0P)3p | 3p7P° | % | 360846. 2 4pD, | 20 2p°CP)4p | 4p*D° | % | 426426.0
1P, 1% | 360433. 1 86.9 D, 14 | G456 4 130.4
‘D, 2 | 4267307 1is.3
3578, | 26 2p2(8)3s | 387 35 v | 372673.0 «D, 31 | 126987, 5 -
3p1F, | 2002p20D)3p | 3p 2F° | 2y | 376806 2 4p P, | 22 2p20P)dp | 4pP° | % ! 4er456.7
P 31 | 3768710 64.8 :gi 1 | 121548 5.7
3 A 427729. 3
3p1D, | 252 2p7(D)3p | 3p' 1D° | 2% | 3802429 _
P D, 1% | 880299, 1 56.2 || 4 D, | 2 2p°CP)p | 4p'D° ;;2 429105. 8 3053
_ ), 429500, 6 :
3pP, | 2002p20D)3p | 3p' P° | 4 | 884360.9
?p} 1% | 884485. 2 13¢.3 1 4 Py | 20 29°CP)4p | 4p 1P 1}}2 481057, 1 167. 1
is1224. 2 -
3d4F, | 22 2p*GP)3d | 3d¢F | 1% | 387257.3 1089 ’
P 2t¢ | 387366, 2 18911 3pepy | 202p089)3p 3p P | 23 | 434546.3 207
F 3 | 387521 8 1558 P, 1% | 434567.0 v
+F; 43 | 387725.5 - P % | 434581 6
3d°P, | 22 2p°GP)3d | 3d°P | 1% | 389523.5 | = , 21
o s | 300202 212.2 || Z57Dn) 20 2p°0D)s | 45D [{ B asoszo
344D, | 262 2p20P)3d | 3d D 3% | 300118.4 3 4d°P, | 202 2p20P)4d | 4dP | 1% | 441159
D, 134 | 390078 3 401 *p; % | 441384 —225
4D, 93¢ | 300075.7 ey .
D, 3% | 390208, 4 4Py | 262 2p°CP)4d | 4d 4P | 2% | 442153 .
» P, 1% | 442300 R
3d4P, | 2072p%0P)3d | 3d+P | 24 | 3008328 |_,.. . P, % | 442378
P, 1% | 390074, 0 et
P, i | 3910452 : 4d7F, | 222 2p20P)4d | 4d°F | 23 | 442280 254
*F, 3% | 442634
349F, | 2°2p3GP)3d | 3d°F | 2% | 301255.6 369, 9
*F4 3% | 391625.5 331Dy, 252 2p2(S)3d | 34" D {;}‘2 }442760
3508, | 20 2p308°)3s (3877 08° | 234 | $91910.0 +z
44D, | 22 2p2CP)4d | 447D | 1% | 444960 8
37D, | 202p'0P)3 | 30°D | 14 | 3952061 18,0 D, 2% | 445008
3 2 ) .
’ 3d’ °Ds | 25 2p5(5°)3d (34" D° | 4% | 462930. 14z | _o ¢
2p P, | 208 2p°1P° | 1% | 401208 518 *Dy 3% | 462932 74z | 28
1P, % | 401721 sD, 2% | 46293654z | _5 %
D, 1% | 462939, 942 | 3%
35748, | 28 2p(8°)3s (38777 1S° | 1% | 404778 *D, % | 162942 44z -
3piP, | 20 2p%(18)3p |3p"'P° | % | 406899 8 o1l 5d'Ps |26 2p2aP)5a | 5aP | 2% | 465400
—132
3, 1% | 406903. 3 Py 1% Jessn
3d1F, | 252 2p°('D)3d | 3d’ 3F 3% | 413136.1 —5L0
*F 2¢ | 413187.1 5d 1Dl 262 2p2¢P)5d | 541D {;}’2 }466203
333G | 202 2p°(D)3d | 3d' 2G| 434 | 414887.0 _a1
1G4 3j¢ | 414890.1 1d *Fy | 252 2p2(D)4d | 4d’ °F {g;ﬁ }466810
40P, | 29 25°CP)4s | 40P ;44 415188 g
4 1 - a
p 35 | aismia 3d D, 252 2p2(D)4d | 4d’ D { % }4r6964
3d 2D, | 262 2p°(0D)3d | 3d’ D 1% | 416160. 7 = ¥ N,
R el 17. 4 3P, | 2¢* 2p2(D)4d | 4d’ *P { s }467798
459P, | 267 2p°0P)4s | 48P 1 | 417581 34’ D, | 25 2p3(S%)3d |3d"sD° | 3% | 467868.9 _
P P*0P) | e 387 D, 24 | do7860.3 e
1} —1
3P, | 292p20D)3d | 3P | % | 418180.6 | oo . *Du {1 [ersros
5 1% | 418240, 9 - —
. 39 1D, | 25 2p30D)3s |31V 2D° | 2% | 474369 s
3318, | 28 2p°(D)3d | 3d’ 18 1% | 420997.9 D, 1% | 474418
3p’ 0P, | 25 2p5CS%)3p 3p"" 0P | 1% | 425239.6 +z = .l 3u
v p 3p 31 | iaiaer s 1 2LT| STwFu|2ezpemisd) saw (3 }4s9494
oP, 3% | 425207.4 42| 3O _ o
4p1S, | 20 2p°0P)Ap | 4pIS° | Y% | 426388.9 5dDu| 20 2p2(D)5d | 50D |{ 34 [}400140
Fiv@Py) | Limit | .___. 505410

January 1947,
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F o1 Observed Terms*
Config.
1814 Observed Terms
41Q0
28 2p8 { 28 9ghP° 253 1DO
2pt ‘P
2s 2p* { 2p438  2pi3P  2p2D
2p‘ 2p6 ipo

ns (n>3) np (n>3) nd (n2>3)

3,45 P 3p18° 3,4pP° 3, 4p+D° 3-5d P 3d ‘D 34 ‘F
25t 2p(P)na { 24P 3,4p15° 3 4p2P° 3 453D 3,4d'P 3-5d'D 3,4d°F
28 2p2(1D)na’ 3,4s' D 3p'P° 3p’':D° 3p'1F° | 3d'3S 3,4d' P 3-5d’'2D 3-54’ :F 3d’' G
283 2p3(1S) nz’’ 38’ 38 3p’ P° 3d'’ 3D

iis O 0 o
23 2pl(BSO)mH' {g:,n :g° ggln :g 335::: :Bo
23 2p8(3D°) 21V 3sIv ap°
*For predicted terms in the spectra of the N1 isoelectronic sequence, see Introduction,

Fiv |
|
(C 1 sequence; 6 electrons) Z=9 :
- 1
Ground state 182 2s? 2p* *P,
29 *P, 703766.4 cm™? 1. P. 87.23 volts

The first work on this spectrum was by Bowen. Edlén has greatly extended the earlier
analysis. About 250 lines in the intervals 140 to 679 A and 2171 to 3176 A are now classified.
The terms are from Edlén, who has rejected two terms in his published list, 4d’*S and 3s’®S.
Extrapolated values are entered in brackets in the table.

The singlet-and triplet terms are connected by intersystem combinations. No such com-
binations involving quintet terms have been observed. The uncertainty z may reach 50 to
100 cm™?,

REFERENCES

B. Edlén, Zeit. Phys. 92, 19 (1934). (I1P) (T) (CL)
B. Edlén, private communhication (Dec. 1947). (T)
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Fiv Fiv
Edién Config. Desig. J Level Interval || Edlén Config. Desig. J Level Interval
2p P, | 2a8 2pt 2037 | 0 0.0 3p' 5P, | 25 2p(P)3p | 3pP° | 1 | 542678 842
P, 1 225. 2 2282 5P, 2 | 642693 213 | 1149
3P, 2 613 4 P, 3 | 6,289.2+z
2p 1D, | 28 2p? 29D | 2 | 25241 3/iDi | 2520°0P)3p | 3p°D° | 1| 550918 180
3
2p 18, | 26 2p? 218 | 0 | 53544 D! 3 | 5o10ss 268
2p' 15, | 28 2p° 2pP88° | 2 74606 +z - 2s 2p2('P)3p | 3p*P° (l) 556061
2p’ 3D, | 25 2p* 2pD° | 3 | 147841.8 _ P b J 265
7, 2 |1478889 | Z%d P, 2 | 656318
Dy 1 147901. 6 4s :go 232 2p(3P%)4s | 4s3P° | 0O 559747 134
2p' P, | 25 2 2pIpe | 2 | 175237.0 _ : 1 | 669881 423
P p, 1 |szg0 | 5590 *P, 2 | 560304
3Py 0 176264. 1 43 1P, | 287 2p(3P°)4s | 48 1P° 1 561267
zp' ID’ 2s 21}3 21)‘ 1p°e 2 228908 35 :Bl 23 22)’(2]))38 3s’ D % 52%(9)00 119
568019
2p'38; | 28 2p 2p2 38° 1 238297. 2 'D: 3 568175 156
2p’ 1P, | 28 29 20 1P° | 1 | 267890 3d’ 5F, | 23 2p3(*P)3d | 8d *F 1 |1576581] +z | (7
3
2p7 3P, | 2p* 2p0P | 2 | 348327.0 443, 0 o 2 | orases. are | 2
S 1 | 37700 [T3o30 F, 4 | 576916.6+7 | 1484
1, 0 | 348963 0 : oF} 5 | 577100142 | 1835
301P0 | 20 2p(P°)3s | 3s3P° 0 ﬂggég. s 22,5 34 'De| 282°CP)3d | 34D | O | 5818061 t 54
) X ! .54z :
S NS e : lmnni)
! . 34z g
35 1P, | 26° 2p(P°)3s | 3s1P° | 1 | 423606. 4 D, 4 | 581977.64z | 1053
33D, | 2¢ 2p(P°)3p| 3p D 1| 418196 2615 | 3Ry | 22CP3 | 3P | 3| sssar +2 |_150
. k z
3D, 3 | 452517.1 436.0 P, 1 | 583798 +z 101
3p 35, | 252 2p(P%)3p| 3p3S 1 | 4568843 3730, | 220°0P)3¢ | 3P | 2 | asso0n —224
1 | 585425
3pP, | 282 2p(P)3p| 3psP | 0 | 460215 2 170. 6 3P, 0 | 585531 —106
ap, 1 | 460385. 8 sl
1P, 2 | 460640, 6 391D, | 22p°¢D)3s | 35D | 2 | 586263
3pD, | 22 2p(P)2p| 3p'D | 2 | 469644.2 447F, | 20 2pCP°)4d | 4d¥F° | 2 | 586641
3
3d°F, | 22 2p(tP9)3d | 3d:F° | 2 | 492895.1 163.7 ¢
W, 3 | 4928588 oo 1
iF, 4 | 499206. 2 : 441D, | 252 2p(P°)4d| 441D° | 2 | 587130
341D, | 2612p(P°)3d | 3diD° | 2 | 492864 34'3F: | 202p0P)3d | 3°F | 2 | sssen 202
; 3 | 588223
343D, | 20 2p(P)3d | 34D° | 1 | 497481 4 o4 2 ¥, 4 | 588478 2%
3D, 2 | 497675.6 1532
D, 3 | 497789, 1 443D, | 29 2pCP4d| 44°D° | 1 | 589100 70
D 2 | 589188
3d°P, | 20°2pCP*)3d| 34°P° | 2 | 600390.1 |_g10 ¢ sD, 3 | 589406 218
ip, 1 |so0e02.1 (=329
P, 0 | 56007165 44300 | 20 2p0P04d | 427P° | 2| s002 .
‘ 1 90201
3¢’ 5P, | 25 2p°(P)3s | 3P | 1 | 50272304z | g 4 P, 0 | 590262 —61
P, 2 | 502064 44z | 2114
sP; 3 | 503282 44z 441F, | 2902p(P%)ad | 4dF° | 3 | 592240
3d1F, | 200 2p(P°)3d | 3d1F° | 3 | sos421.¢ 44'P, | 202 2p(P°)4d | 4d'P° | 1 | 6926%
341P, | 200 2p(P)3d| 341P° | 1 | 606514 323D | 262p°0P)3¢ | 34°D | 1 | 595331 70
3a'1P, | 26 2p*¢P)3s | 3sP | O | 519341 198 1D; 3 | 595481 78
ip, 1 | 519539 a0 _
iP, 2 | 519800 3p'1F, | 2:2pCD)3p | 3p71F° | 3 | 609811
3p'18, | 2s2p0P)3p | 3pas° | 1 ' 534686 351D, | 25 2p2D)3p | 3p’:D° | 2 | 612830
3p' :Bo 28 2p*(*P)3p | 3p *D° (1) [gggg%l siz [66) 3p' 1P, | 25 2p*(°D)3p | 3p' 1P° 1 618889
1 . x
‘D 2 | 638700 £4s pon ol 5dF, | 2012p(P%)5d | 5dIF° 2 | 629647
909. 8+=z g
D, 4 | 539166 142 | 296.3 1




F 1v—Continued F 1v—Continued
Edlén Config. Desig. J Level Interval{| Edlén Config. Desig. J Level Interval
541D, | 22 2p(P°)5d| 54'D° | 2 | 650019 3d' 'F, | 25 2p°GD)3d | 3d' 'F 3 | 657546
251 2p(3P°)5d | 5d 3D° ; 33’ tD, | 25 2p*('D)3d | 34’ 1D 2 | 657800
5d 3D, 3 | 6311%6 . 3d' 1Py | 2:2p*AD)3d | 34’ 'P 1 658629
54 %P, | 25*2p(P°)5d | 5dP° | 2 |[631426] _ 25 2p3({P)4 4pD° | 1
Py, 1,0 | 631646 (—120] piyap | 4P 2
4p’ 3D, 3 | 662848
5d 'Fy | 2s22p(tP°)5d | 5d1F° | 3 | 632750
232p(P)ap | 4piP° | 0O
5d'P, | 252 2p(AP°)5d | 5d'P° | 1 | 632740 1
_ 4p’ 3P, 2 | 665409
3d' Wy,| 25 2p7(D)3d | 3d'3F |2, 3,4 | 644224
44’ °P; | 23 2p2(P)4d | 4d P 3 | 675110 4z | _j09
28 2p3(\P)ds | 4s°P 1 Py, 2,1 |675300 +z |~
43’ 5P, 2 645504 4= 323
P, 3 | 645827 =z 44’ 3F; | 2:2p2(P)4d | 4dF 2 | 677467 200
3F, 3 | 677667 230
2s 2p2(D)3d | 3d’ 3P (l) 3F, 4 | 677906
34" 3P, 2 | 648827 44''D; | 2s2p2¢P)4d | 44D | 1,2 | 679798 196
o Dig 3 679994
33’ *Dys| 262p2(D)3d | 34’*D | 1,2 | 650196 146
3D, 3 | 650342 Fv (OP%) Limit |..____ 703766.4
252 2p(AP°)6d | 6d 3D° % 2s 2p3(*P)5p | 5p3D° ;
6d 3D, 3 | 653606 5p’ 3Dy 3 | 710760
6d°P; | 252 2p(tP°)6d | 643P° | 2 | 653772 —61 5d’ 5P | 25 2p2(\P)5d | 5d P 3 | 716878 +z | o0
3Pgs 1,0 | 653833 $Py 2,1 | 717080 +z
6d 1F, | 252 2p(P°)6d | 641F° | 3 | 664469 1d'3Fy,,| 25 2p2(D)4d | 44’ SF |2, 3, 4 | 738096
34738, | 25 2p*°0DY3d | 3d’ %8 1 654739
December 1947,
F 1v OBSERVED TERMS*
Cﬁ:,]ﬁ_g‘ Observed Terms
2pt 3P
281 2p° {2p= s 7 2p* 1D
{“2,10a :§: 2p33P°  2p3 ID°
2 2
P s 2p2 1P°  2p3 1D°
2p* 2p4 3P
ns (n2>3) np (n>3) nd (n>3)
3, 45 3P° 3p 8 3p P 3p?D 3-643P° 3-643D° 3-5d *F°
28 2p(*P)ne { 3, 43 1P° 3p1D 3-5d'P° 3-5d1D° 3-6d IF°
3, 45 5P 3psP°  3psDe 3-5d 5P 3d D 3d °F
23 2p*(P)nz { 3s 3P 3pI8° 3,4p3P° 3-5pID° 3d%P 3,443D 3, 4d F
3s’' D N 7 3 ’3 ()
28 2p*(*D)na’ { 38 1D 3p’1P°  3p’1D° 3p’ IF° IS gﬁ’ 111: gg' IB % é‘g' lg

*For predicted terms in the spectra of the C 1 isoelectronic sequence, see Introduction.
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Fv
(B 1 sequence; 5 electrons) ) Z=9
Ground state 1s 2¢* 2p P
2p "P{ 921450 cmt . L. P. 114.214 volts
All of the terms are from an unpublished manuscript kindly furnished by Edlén. He
bas revised and extended his earlier analysis. The notation in the left column is from his
published papers.
No intersystem combinations have been observed. The position of the quartet terms
relative to the doublets may be in error by +100 cm™! according to Edlén. This uncertainty
is indicated by z in the table.
REFERENCES
B. Edlén, Zeit. Phys. 89, 597 (1934); 92, 26 (1934); 94, 56 (1935). (I P) (T) (CL).
B. Edién, unpublished material (Dec. 1947). (I P) (T).
Fv Fv
Edién Config, Desig. J Level Interval}l Edién Config. Desig, J Level Interval
2pP; | 2s2(18)2 2p2p° 0 38’ 3P, | 28 2p(3P°)3s 34 3P° % 688856
Py | 2092 P 1 2748 746 1P, A 1% 639365 &og
2p" P, | 25 2 2p3 4P 860354z 3p' 2P, | 28 2p(P°)3 3p P % 656208
P | 2 ¥ i 862871z 202 | 7 up, pCFI3 | Bp 1% 656436 228
Py 2% 86651+
3p’ 4Dy | 28 2p(P%)3p | 3p ‘D ¥ 657988+ 146
2p’ 3D, | 25 2p* 20D | 24 152876 _22 4D, 1% 858134+z o0
1Dy 1% 152898 D, 2% 658300-+z( 401
20" 18, | 2 2p* 218 % 197565 Dt o 0c8761 2
P 3p' 18, | 22 2p0P°)3p | 3p 48 1% 666240+ 2,
| 2P 1 S15388 467 | 3praD, | 20 2p0P)3p | 3p D | 1% 675932
8
957 48: 2 2p8 48° 1% 7686 P ’D: P ? P 2% 676422 490
2766574 1
P v 3p° 38, | 28 2pCP°)3p | 3p 38 % 687806
2p’' 3D, | 298 2p81D° | 2y 307296 e
*Ds 4 ) sorers 34’ Dyl 20 2pCP)3d | 3a D> \{ B N sor8174af 10
2p'" 3P, | 2 2p3 1P° 847418 D 2% 697919+ 1
| v 1’}2 Sis 20 D, 3% 698066 +z] 130
3 2:3(18)3s 3848 524751 3d'3D, | 23 2p(P°)3d | 3¢ *D° | 1Y% 699298
> ai’ 2 ( S)3 3 8 ipo :: 565867 ’D: " 2% 696589 ”
3 83
55 (S)3p P 1% 566544 Y77 3dr4p, | 25 9p(Po)3d | 34 Po | 2% 702908+3z) _ gog
3d3D; | 2s2(18)3d 343D 1% 602476 40 Py % 708269+-z
1Dy | ok 602516 "
8¢ P, | 25 2p(P%)3s 33 {p° K 621138+, 257 38’ P3| 28 2p(1P°)3s | 38’ P° { 134 } 712766
P, 1% 021395+ ol
P, 2% 621863+ z




70
F v—Continued F v—Continued
Edlén Config. Desig. J Level Interval Egién Config. Desig. J Level Interval
3d’ 9F, | 28 2p(OP°)3d | 3d 'F° 2ul 712840 108 25 2p(P°)dd | 4d *D° 1% 841698 o7
1F, 3% 713306 2% 841695
4815, | 262(1S)4s 45 1S ¥ 712036 4d’ Py | 26 2p(P%)4d | 4d 'P° fté 842458+
3d'1P, | 22pCP°)3d | 3dP° | 14| 718472 | _g40 i
P A T1sst 28(15)6d 6d 1D 1%
44D, | 20(08)4d 4d 1D ! ’2 744010 26 214l 843497
6 _
e / 393, | 2p(D)3p  (3paFe | 24 B4sile 154
8'1Ds| 20 2p(P*)3p | 3p' *D éﬁ ;gizg& 46 IF, 34| 84266
2
7 4d'3F; | 2s2pCP)4d | 4dPF° | 214 847506 ann
8p' 3Py | 25 2p('P)3p | 3p' 'P % 752529 127 'Fy 31 847817
Py : ¢ 753656 2030P)3d | 34" P 14 853035 e
I’ g o ’ 173 853442
3p'.38, | 26 2p(tP*)3p | 3p’ 1S W 760342
! 2p3(D)3p  |3p"''*D° 1%
33’ 1Fy, | 23 2p('P°)3d | 3d’ *F° { §;} 783650 2% 854971
1| 8d7 Py | 2peP)3d | 347 P 24 86042147 _ o0
38’ 4P | 2p3(P)3s 3s” 4P % 784343+ 2 261 ‘P, 1% 860619+x o0
: 2 é% 784604+ x 410 P, % 860725+
_ P, % 78501442 34 1D 252(D)3d 34 1D 1% } 873904
323Dy | 26 2p(‘P°)3d | 3’ *D° 1t 787726 39 214
Dy 24 787764 5 oF, o
_ . y 2p(D)3d  [3d"" F 2at ssoar
3d'3Pu| 20 2p0P%)3d | 30 p° { |/} 793308 '
347 P, | 2p?(D)3d (34" P | 882930 153
3¢ P, | 2p'CP)30 3s" 1P % 797059 460 1p, 1% 883083
1 1Y 797519 28 2p(3P%)5e Bg 1P y
28%(!8)5d 5d 3D 1% 808663 14 1%
5d 3D, 214 808677 214 892180+
25 2p(P°)4s | 4s 4P° 13 25 2pCP°)5p | 5p 3D 1% 901487
POP) 13 2kl 902012 525
49" 1P, 2% 810298+z 28 2p0P%)5d | 544D° u
D | 2p(D)3s 3¢ D {40} su107s Y
| 5d' +D 34 9060744z
2p3(*'P)3 3p’" 4D° 14!
PR3P P 14 816518+z o4 25 2p(1°)5d | 5d \P° 24l 908565+z
24 818759+z 349 1%
3p" 4D, 31 817101+ =z %
21(P)3p | 3p” P° 'Zl Fvi (1Sy) Limit |.__._. 921450
1 828375+
3p" 4P, 24l 82868514 20 202p(P6d | 64D° |
25 2p(P°)4p | 4p?P % 829436 21
13 829707 2 34 9409214z
4p’ 3D, | 28 2p(P°)4p | 4pID 14 833501 419 25 2p(P°)6d | 6d 4P° 2ul  941286+z
1D, 2i4| 833920 1&
3p’’ 4S; | 2p*(3P)3p 3p’’ 18° 1% 8347904z 2p(P)4d 44 P 2% 0081804 z
2 2pCP%4p | 4p 1S ¥l 838036 1 }}2
28 2p(P°)4d | 4d 'D° %
P { ) ssosr+2] 5
21 84109+z 919
4d’ 4D, 3%  841806+z
December 1947.
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Cf:':‘g_g' Observed Terms
283(18)2p 2p P°
222p {21)’ 8 %5 N3 2p? 1D
2p* {2 *° e 2pape
ns (n>3) np (n23) nd (n23)
2s2(1S)nz 3,48 18 3p 1P° 3-6d D
2 2p0Pm | { o 39558 8,4p7P 35piD TGeib 3 94:De 3, 4a0F
23 2p('P%)na’ 3g’ 2P° 3p’ 8 3p’ 3P 3p' 1D 3d’1P°  3d'3D° 34’ IF°
wonne | { 307 P 37 3p P 39 D0 3.4 P
2p*(\D)nz’"’ 35" 1D 3p'’’ :D°  3p'! 1F° 34’771 341D 3t 1

*For predicted terms in the spectra of the B 1 isoelectronic sequence, see Introduction.

(Be 1 sequence; 4 electrons)

Ground state 1228215,

2215, 1267581 cm™?

manuscript copy of his complete term li-
In the published papers he has use:

in F vir.

observed.

B. Edlén, Zeit. Phys. 89, 179 (1934).
B. Edlén, Zeit. Phys. 94, 56 (1935).

B. Edlén, unpublished material (Dec. 1947).

Fvi

REFERENCES

(IP)(T) (CL)
(M (CL)

aIp M

I. P. 157.117 volts

Edlén has revised and extended his 1:Vlished analysis and has generously furnished a
:vance of publication, for inclusion here.
me to designate the terms from the *P° limit

Intersystem combinations connecting the singlet and triplet systems of terms, have been
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Fv1 Fvi
Config. Desig. J Level Interval Config. b Desig. J Level Interval
2 2818 0 0 2p(P°)3d 3d 1P° 2 938524 _agy
1 988811 A
2s(38)2p 2p 3P° ? wgg; 260 0 9388958
96
2 97437 576} 25(P°)3d 3d IF° 3 947306 ;
2:(18)2p 2p 1P° 1 186841 2p(P°)3d 3d 1P° 1 958402 |
2p 2pt P (I) gg ! gg ; 04 || 256S)4s 4538 1 989928
2 252145 510 I 2,(8)4s 4018 0 997693 3
2p 2p2 1D 2 274597 2:(18)4p 4p 'P° 1 1007852
2p 2p1 18 0 340424 2:(08)4d 4dD % |
2:08)3s 3538 1 747298 3 1014439
23(18)3s 3318 0 764392 2s(18)4d 4d'D 2 1019363 |
2:08)3p 3p 1P° 1 787838 25(18)5s 588 1 1093463 !
2s(13)3p 3p 3P° 0 23(3S)5p bp 1P° 1 1099409
1 790826 148
2 790474 25(25)5d 5d3D 1
2
2s(28)3d 3d D 1,2 812169 39 3 1106417
3 812208
2s(28)5d 5d D 2 1108712
2:(8)3d 3d'D 2 826853
2p(3P°)4s 43 1P° 1 1112328
2p(P°)3s 35 3P° 0 871160 281
1 871441 a7 || 200P)4p 4p'P 1 1115067
2 872078 2p(P°)4 4pD 1 1117498
P P 9
2p(1P°)3a 35 1P° 1 884290 P 2 1117741 g‘;g
2p(P°)3 3p 1P 1 895287 3 1118273
P p 7
2p(P°)4p 4p18 1 1121377
2p(2P°)3p 3p D 1 900442 343
2 900785 012 || 2p0P)4p 4p P 0
3 901397 _ 1 1122468 194
2 1122662
2p(8P°)3p 3p8 1 200316
2p(*P°)4p 4p1D 2 1126152
2p(P°)3p 3p P 0 915196 204
1 915420 225 || 2paP)4d 4d 1D° 2 1126168
2 915770
_ 2p(*P°)4d 4dD° 1
2p(P°)3d 3d1D° 2 921821 2
3 1180839
2p(P°)3p 3p 1D 2 925393 '
2p(1P°)4d 4d 1P° 2 1181658 —204
2p(P°)3d . 3d3D° 1 983586 181 1 1181857
2 988717 203 0
3 938920
2p(P°)4d 4d 1F° 3 1185958
2p(P%)3p 3p18 0 934633 .
2p(P%)4d 4d 1P° 1 1187585

L N S s
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\
F vi—Continued F vI—Continued
Config. Derig. J Level | Interval Config. Desig. J Level Interval
2s(3S)6p 6p 1P° 1 1164428 2p(P°)5d 5d 'D° é
23(28)6d 684 *D é 3 1220840
3 1156097 2p(2P°)5d 5d sp° % 1821641
23(18)6d 6d 'D 2 1157385 0
2s(38)7p 7p1P° 1 1184469 2p(3P°)5d 5d 1F° 3 1223598
2:(*S)7d 7d 3D é 2p(3P°)5d 5d 1pP° 1 1884285
3 1185884 2p(P°)6p 6p’D ;
3s(*S)7d 7d1D 2 1186611 3 1266672
28(:8)8d 843D ; Fvir (38y) Limit |..._.._.. 1267581
3 1205139 2p(3P°)6p 6p 3P (ll
2p(EP°)5p 5p'D 1 2 1267616
3 1215055 2p(*P°)6p 6p 1D 2 1268554
2p(P°)5p 5p P 0 2p(P°)6d 6d *D° %
2 1216995 3 1269888
2p(3P°)5p 5p1D 2 1218588 2p(*P°)6d 6d 1F° 3 127187
2p(iP°)5d 5d 1D° 2 1218786 2p(P°)7d 7d 3D° %
3 1299418
December 1947.
F vi OBservED TERMS*
Clt):’!ig. Observed Terms
23 2g3 18
spo
20920 Foa
2p2 3P
2 { 20818 v 2p% 'D
ns (n2>3) np (n>3) nd (n>3)
3-58 18 3p 3P° 3-84 D
2s(S)nz 3,45 18 3-7p 1P° 3-7d 'D
o 38 3P° 3,4p%8 3-6pP 3-6p3D 3-5d%P° 3-7d3D°
2pCPO)nz { 3, 48 1P° 3p'S 3, 4p 1P 3-23 1D | 3-5d'P° 3-5d!D° 3-6d1F°

*For predicted terms in the spectra of the Be 1 isoelectronic sequence, see Introduction.
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Fvn
(Li 1 sequence; 3 electrons) =9
Ground state 1¢* 25 3S3
2s 1S} 1493656 cm™! L P. 185.139 volts (

The analysis is by Edlén, who, in 1934, published a list of nine classified lines in the range
between 86 A and 134 A, He has recently extended the analysis and has generously furnished
his unpublished term list for use in the present compilation. All terms in the table have been
taken from the later list, although the entries in column one are from the earlier paper.

Edlén remarks that the np ?P° and nd D series have been observed in the vacuum spark
further than indicated in the table, but beyond n=6 the term values calculated from a Ritz
formula are probably to be preferred.
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3818 3s 35 18 % 854625 6d earp {4 1344141
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Y 3 ? 1§ 885418 | 282 78 7598 % 1380775
2 1 895632 ’ o
4518 48 4518 % 1140416 7d 74D { 21& } 1383841
dpr 4 aprpe | F 1152977 »
? Py P P { 1 } 8p 8p 1P° { 1}52 } 1408848
4d 1D; 4d 44D 1% 1157223 32
234 1157255 8d 841D { ;ﬁ } 1409538
53 58 28 % 1269826
bp 5p 1P° 1% 1276194 F v (80) | Limit |- 1493656
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Fvi
(He1 sequence; 2 electrons) Z=9
Ground state 1s*'S,
15218, 7693400 + 800 cm™! 1. P. 953.6040.10 volts

Flemberg has classified three lines between 13 A and 16 A as the first three niembers of the

- singlet series. Tyrén has also observed the first two members of this series and classified a line

at 16.951 A as the intersystem combination 1s2'S,—2p®P;. Tyrén’s value of the limit is
quoted here. The unit, 10° cm™, has here been changed to cm™'.

Edlén has extended the analysis and has generously furnished his unpublished manuscript
containing absolute values of the triplet terms extrapolated along the He 1 isoelectronic sequence.
The relative positions of the singlet and triplet terms thus determined confirm the intersystem
combination reported by Tyrén. The 2¢2S—2p*P° combination has apparently not been
observed, but Edlén regards the extrapolation from the irregular doublet law as very reliable.
Brackets are used in the table to denote extrapolated values not yet confirmed by observation.
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Config. Desig. J Level Interval Config. Desig. J Level Interval
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