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A tabl e of energy levels ba cd on t he most accura te observations now available is given 
ro r t he neut ral 'H e a tom . The wavelengths conta ined in a rev ised list of 'He I lin es from 
320 A to 21132 A are a lso ba sed on t he best measurements, over ha lf of them ha ving bee n 
ca l c ul it~e d from t he wavenumber se p a r at i o n ~ of a ppropriate levels. Severa l previollsly 
disturbing features of t he 'H e term scheme a rc obv iated by t he rev ised level valu es . In it 

dj s c u s~ i o n of t he ex perimental results for t his spect rum some compariso ns wi t h t heory a re 
m a cle. 

1. Introduction 

It seems importan t that an up- to-date helium lin e 
list and a table of revised energy levels be made 
generally available. The usc of h eliu m in malW 
kinds of spectroscopic sources, in studies of electri cal 
disch arge mecha nisms and of plasma condition s, ami 
th e importance of h elium in astrophysics eOl1'.bill C 
to make H e I OJle of th e spectra mos t frequell tly 
observed. The most recent essen t ially compleLc 
compilat ion of h elium wavelengths, contain ed in A 
Afultiplet Table oj Astrophysical I nteTest an d An 
Ultraviolet lVlultiplet Table [1], 1 appeared in ] 945 and 
1950. Al though these lists have advantages over 
earlier compilations [2 , 3] ill havin g lin e cla ss if..ca
tions in modern no tation a lld containin g mo re rec-ell t 
wavclength valu es, improved measuremen t of man y 
He I lili es h ave beellIl'ade s ill ce they were publish ed. 
The most notable of these ar e probabl.'" Herzberg'S 
[4] recent observations, whi ch have decreased th e 
uncertain ty in the co nn cctiOll be tween tIle ground 
state and the high er levels about one hundredfold. 
H is measurements, com.bined wi th othe rs Jl1.ade s ince 
the publi cation of volume 1 of Atomic Energy L evels 
[5], have led to the present corr.plete rcvision of the 
He I level valu es . These new level va lu es allow thc 
calcula tion of h elium wayelengths whi ch , for over 
half the known lin es, are beli eved to be more accurate 
tl.an the available observed wavelength s. 

In poin ting ou t the need for the presen t revision of 
th e He 1 level values, it Inay be well to em phas ize 
the special place of two-electron a toms ill atom ic 
th eory. Since tbese are the simpl es t atolT'S for which 
exact calculations in either nonrelativistic or Dirac's 
rela tivistic wave mechanics cannot at pres en t be 
made, they furnish excellent testin g grounds for th e 
various app roximation methods of quantum mech
ani cs and th eories of the in te raction between elec
trons . Ind eed , until the recellt beau tiful mea sure
ments by Herzb erg [4] the theoretically predi cted 
ground-state energy of helium wa s more accura te 
tha n th e experimental determina tion. The fact that 
Herzberg was a ble to verify field theory (Lamb) 
eff ects in two two-electron atOIT.s (4H e and 3He) 

I Figures in brackets indicate tbe litera ture refcrence, on pages 22 and 23. 
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illus tra tes th e importance of main ta inin g as accura te 
data on the h eliurn-type atoms as contemporary 
experimen tal techniqLlcs allow . . 

Naturally , the presen t discussion of experimental 
re ults WIll stress the more recen t observations. The 
refer ences are mainly to work: done sin ce th e appear
ance of volume VII of the Handbuch del' Spectro
:scopie [3] . S in ce the ~ r t i c l e on h elium in that superb 
work con ta lllS a practIcally complete list of referen ces 
through 1927, it and this paper together furnish a 
gUIde to the prmclpa.l ex perim en tal energy level de
term.ina t ions for 4H e I to date. 

N" 0 at['empt h as been made in t his paper to deal 
with the in terestin g and important 3R e I spectrum . 
B ecause of the large per cen tage mass difl'er enee of 
3Be a nd 4}Ie a nd because 3H e has a nonzero 
lluclear mag netic moment giving ri se to hyperfin e 
structure, the 3H e I sp ectrum difl"ers ill detail a (Tood 
deal from 4H e l. A reasonably comprehensive aI~t icl e 
on t he experimen tal resul ts for 31-Ie I would b e abo ut 
as long as this one. P erh aps one of t he investiaators 
of that spectrum will s upply such a n article. b 

2 . Spectrum 

. Except for a few no rmally very weak "forbidd en" 
hn es, table 1 co ntains wavelengths for all He I lin es 
which have b een observed in the laboratory . I t has 
already been m ention ed that well over. half these 
wavelengths were ealculated from newly-derived 
energy level yalu es (see the following section). In 
the first column of the tltble, opposite each calculated 
w ave l ~ ngth, appears a symbol denoting th e source of 
what IS probably the most acc urate m easurem en t of 
the lin e. The symbol in the second column gives 
the actual. source of each wavelength in the table. 
The m eamngs of the symbols arc given in the ap
pendix following th e table. 

The wavelengths of th e vacuum ultraviolet lin es 
were cal.culated from adop ted level values excep t 
for t he Ime at 320.392 A. Wu [6] has made a con
vincing argumen t for assigning this line to th e 
tran~it ion. give in the table. Edlen's [7] suggested 
claSSIficatIOn , I s 2s 3S-:- 2s 21? 3P O, is open to obj ection 
Slil ee the upper term lS sub] ect to auto ionization j 11 to 
t li e 3p o con tinuum a.bove the I s oo p seri es limi t. A 
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wcaker line observed by Kruger [8] at 357.507 A has thc table includes 27 other new air values; these are 
been the subject of specula tion by Kruger himself mostly eithcr unpublished measurements b~ ~ 8hen
and by 'Wu [6] a nd HolyJien [9]. These last two stOll e [17] or weighted averagcs from thc li terature. 
authors find that none of the suggested tra ll sitiolls The wavenumbers given for some of the calculated 
satisfactorily accounts for both the position and lines and for several lines which are averages from 
width of the line. For this reason it is not listed observations do not agree in the last s ignificant fig
here. (Both Wu and HolyJien incorrectly state that ure with the wavenUIl'.bers which would be obtained 
Compton and Boyce observed this linc.) b~ T i1 ppl~ T ing the Edlen conversion formula to the 

The original investigation of the helium spectrum cOl'l'espcndillg wavelengths in table 1. In these cases 
in the vacuum ultraviolet was made by Lyman [11], it is the wavenumber which is the primaI· .\ ~ adopted 
who discovered the resonance series and the in ter- quan t i t ~ ~, and the waveleng·th is taken from the Edlen 
combination line 591 A. 8uga [12] has obtained th e formula to the number of figures regarded as 
resonance series 182 lSo- np 1p O ] to n = 15 , as well as significall t. 
the forbidden transitions 182 1So-n8 ISO to n = 7, Onl.\ ~ two "fo rbidden" lines in the air region arc 
1821So- 2p, 3p 3P 01 , and 182 ISo- 3d 1D 2 • Bomke given in table 1. These are measurements by Herz
[13] had earlier found the lower members of these berg [4] of the intel'combinations used to determine 
forbidden seri es. The most accurate of the older the relative positions of the singlet and triplet sys
measurements of the He I spectrum in the vacuum tems. In addition to other intercombinat ion lin es, 
ultraviolet were those of Hopficld [14], of Kruger numerous transitions violating the electric-dipole
(as given by Paschen [15]), and of Boyce (measlll'e- radiation parity~('hange rule have been found Ileal' 
ments of the lines 584 A and 537 A given b~ r Boyce the strong allowed lines. The observations of 
and Robinson [16]). Paschen calculated the best Jacquinot [18] indi cate that the forbidden lines a1'(, 
absolute value for 182 ISO as 198307.9 cm- 1 from usually less than one-thousandth the strength of 
Kruger's measuremcnts. From this adopted value the corresponding allowed lines. If the need occurs , 
for the gro und term h e then calrula ted wavelengths their wavelengths can be compu tcd from the corl'(, 
for the 182 lSo ~ np 1pO] series to n = 12 . Using this spondin g energy level differences. 
procedure, which is essent ially that followed here, Normally unobserved forbidden transitions ill 
Boyce and Robinson [16] obtained from Boyce's helium appeal' quite readily when the radiatin g gas 
measurements of the lines 584 A and 537 A what is in a strong electric field . Investigations of the 
were undoubtedly the best values for the high er Stark effect in HeI probably culminated in the 
reso na nce lines previous to this paper. They arc beautiful work of Foster [19 , 20], whose papers the 
systematically below the wavelengths in table 1 by reader may consul t for ot.ber references . 
only 0.004 to 0.005 A. Most investigations of the Zeeman effect in He I 

The ea rli er wavelength measuremcnts made in the carried out in th e last 30 years have been concerned 
vacuum ultraviolet r egion are , of co urse, superseded with forbidden lin es. The wOl'k of J. Brochard and 
b~ T the work of Herzberg [4] and by the values in P. Jacquinot [21] is rather comprchensive. A note
table 1 based on his work. Herzberg conservat iv e l~ T worthv achicvemcnt is the determina tion of the 
('stimated the uncertainty in his measurements of grvalue for 28 381 to an accuracy of 1 ppm b~ ~ Drake 
the lines at 584, 591, and 537 A to be 0.0005 A. et a1. [22] ll sing microwave techniques. 

Th e in tensities for the vacuum ultraviolet lines in The quantitative intensity m easurements of Cross-
table 1 are based on those given by Hopfield [14], white and Dieke [23] show striking changes in the 
Compton and Boyce [10], and Kruger [8]. The relative intensities of various helium lines when 
spectrograms published by Suga [12] were used in only the gas pressure is changed. As in the vacuum 
an attempt to put these values on a consisten t ultraviolet region, the intensities given for lines 
scal e. It should be remembered that the relative above 2615 A are not valid for all com.monly occurring 
intensities of these lines are very strongly dependent excitation conditions. 
on the excitation conditions. For most sources, the C. J. Humphreys [24] has ver.v kindly furnished 
decreases in the intensities of the higher series mem- unpublished quantitative intensity measurements 
bel'S relative to the lowest member would be much for the infrared region beyond 10912 A. His source 
sharper than is indicated in table l. The intensities was an electrocleless tube filled to 3.5 mm (Hg) , and 
and, indeed , the appearance or nonappearance of the care was taken to obtain precise intensities. 
forbidden lines are especially affected by source Humphreys states that th e in tensity of the triplet 
conditions. at 10830 A is 5 to 10 times that of the singlet line 

Care has been taken to assure that the wavelengths at 20581 A which has intensitv 20850 on his scale . 
given for lin es in the air region should also be the Since this intensity ratio would 110t be much different 
best values now available. Almost all of the 192 at the pressure (7.5 mm) at which Crosswhite and 
lines given for this region have been observed, but Dieke [23] obtained an intensity of 105,000 for the 
wavelengths calculated from adopted level differ- 10830 triplet, it seems that these observers have used 
ences are considered more accurate than observed very nearly the same scale. 
values for about half of these. Most of th e wave- It is hoped that the in tensities given in table 1 for 
lengths which are taken directly from observation lines from 2644 to 21132 A are on this reasonably 
also correspond exactly to the level differences in- consistent scale vvith the relative intensities of the 
volved, since they were used to determine these dif- stronger lines being useful for most sources oper-
ferences. Besides the 100 calcula ted air wavelengths. ating at a few millimeters (Hg) pressure of helium. ~ 
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(Thr inten it irs of thr wrakrr lines are especia ll . , ~ 

drpc'ncient on rxc itation conditions other than 
prrssure. ) In addit ion to the articlr of Crosswhitr 
and D icke , alm o t rver.v paper r eferred to he1"r 
which givrs intrll sitirs in the rrgion 2644 to 10912 A 
ha s hern cons ul Lcd. The in tC'ni tic in this region 
arr nlso basrd in par t on obsrrvations madr at 1'\BS. 

3. Energy Levels 

A Hew quare array has been made for Lhe .IHe 1 

specLr um. The first step in obtaining l'c,Tised e n e l 'g ~ ' 

levrl value (basrd on t hr valu e 0.00 for thr J 82 ISO 
ground sLate) was to fix: t he 2p 3 P ~ - 2p Ip ~ all d 
2]) 'P ~- 3p I P ~ separatio ns. Herzberg [4] observed 
the vacuum ultraviolet transitions from eac h of lhrsr 
lh ree odd levels to the ground statr with an accu rac\' 
of ± 0.0005 A at 500 to 600 A. From the best valn es 
for these separations as detennin ed by thr releva nt 
observations in the aiI" region, and from H erzberg's 
wavenumbers for t he vacuum ultraviolet lin es, the 
positions of 2p 3 p ~ , 2p IP;, and 3p Ip~ were fixed a 
given in table 2. With the gro un d state t hus deLer
mined relative to the other energy levels, Jlrw value 
Jor all levels have been calculated from the best ava il
able measurem en ts. The relative positions of th e 
singlet and trip let ystems arc based primarily 011 

Herzberg'S measurements of the inter-combination 
lines 2]) I P ~ - 3d 3D 2 (6679 .683 A) and 2]) 3P;- 3d ID2 
(5874.463 A ). Thr resulting positions give good 
agreement with M lle. P ilon's measuremen t [25] of the 
3d 3D- 3d ID separation, and it is unlikely that the 
intersystem con nection is in error by more than 0.02 
cm- I. A recent unpublished interferometri c meas
ment of 28 ISo- 2]) IP; (4857 .454 cm - I) Ilas been 
comb ined with tlte average of t vlO recent in terfero
metric determinations of 28 ISo_ 3]) IP ~ to obtain 
the 2p IP ~ - 3p IP ~ separation . Sin ce these m easure
m ents (the so urces of which are give n in table 1) are 
much more accurate t itan any other pair determ inin g 
t his separation, its valu r is based entirely on them . 
The positions of t lte higher terms relative to the 
ground state have been taken so that su btraction of 
t he resul ting level valu es for 2]) 3 p ~, 2p I P ~, and 
:3p Ip ~ from the correspo ndin g " observed" values of 
Herzberg yields, respectively, - 0.11 , + 0.04 , and 
+ O.ll cm- I. H erzberg's estimated uncertainty in 
the wavenumbers of the observed lines is ± 0.1 5 
Cin- l . 

The meas ureme nts used here to determine tlte re
sol veeltine structure in tervals deserve some discus
sion , since all of these have been improved in the 
la t few years. The 2p 3 p ~ - 2p 3 p ~ splitting is taken 
from t ile paper of Brochard et a1. [26], w hile the much 
smallrr 2p 3 P ~- 2p 3 p ~ interval is a co nversion to 
wavenumbers of the microwave frequency measure
men ts by '\Viede r and Lamb [27]. (This last meas
urement gave the 2- 1 splitting to a high er accuracy 
than is shown in the present table- for those who 
may need t hi s aceuracy the r esul t of 'VYi eder and 
L amb is 2p 3 P ~ - 2p 3 P ~= 2291.72 ± 0.36 Me/sec.) 
In 1929 Houston [28] gave the 3p 3p o in tervals as 
2- 1 = 0.02 cm- I a nd 1- 0= 0.27 em- I. H e had not 
resolved the smaller separation , bu t guessed at it 
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from lhe analogI' wil h thr 21) 3P O term and 11i s 
lTH'aSUI"('me llt of Lhe 3]) 3 P ~' 1 _ 3 P ~ spli tting. At the 
time t hr fi r t volum r of AE I-, [5] appeared, it was 
t hought Lhat Hou to n' measurements had been 
uprrseded b:,- those of Gibbs and Kruger [29]. 

Thesc latler ob rrvr r founel t he 3p 3 P ~- 3p 3 p ~ and 
37) 3 p ~- 3p 3 p ~ in te l"lral to br 0.1 65 and 0.192 em- I. 
res pectively. Thesr rcsults provrd in disagreement 
with theoretical rxprctations [30], w h i ch confirmed 
HOLi lon 's ass umption that the ratio of np 3 p ~_ 
17 7) 3 p ~ to np 3 p ~-11 7) 3 p ~ should br roughl); inde
prndent of n . However, only in 195 1 did Fred et a1. 
[:31] point out that the in tervals of Gibbs a nd ]{ruger 
we re spurious. Thr error was apparentl)T causrd by 
self-reversal in t he strong 111lreso lved line at :3888 A , 
which a ri ses from the 28 3S1- 3p 3 p ~ ,J transitioJls. 
Bradle)' and Kuhn [32] a nd Brochard et a1. [33] also 
obtain rd res u] ts in essential agreemen t with the early 
work of Bousto n. Broc hard et al. [33] first resolved 
thr 3p 3 P ~ - 3p 3 p ~ spli ttillg, and in 1957 the)c im
proved t heir acC'urae)' [26]. The results of t heir op
tical measureme nts are in rxcell ent agrremenL wi th 
t he 3]) 3po in tr rvals givrn ill table 2, whi ch are takell 
f rom t he verY acc uratc microwavr observat ions by 
Wieclrr and Lamb [27]. The 2p and 31' t ripl et leveis 
a re give ll Lo four decim al places in tab le 2 in order to 
exhibit t he aec ura tely kn own term intervals. The 
int er-lrrm separation's a rr, of co urse, not known to 
t h is accu rac:'·. 

Nole added in proof: The re s ull ~ or very recc llt high-acc u
racy measuremenLs of the 2p 3p O in tervals ill Hc I arc g ivetl 
in referClice [38] . 

Theoretical calculations of np 3P O fin e st ruct ures 
in Hc T have been made by Breit [34] and Araki [30]. 
A more approximate , but s impler , treatmen t g iven 
in the article of Bethe a nd Salpeter [35] p redicts that 
t ile s plitting is ind ependent of 11 except for an overall 
multiplying factor of 11- 3. This res ult holds for any 
series of terms in a helium-Like atom. How well 
th is approximation is obe~ ' e d in t he 2]) and 3]) triplets 
of 4H e I may be see n from table 3. The fine st ru ctm'e 
meas ureme:nts b.,' Brochard et a1. [26] )'iclcl the 
res ults shown in table 4 for t he 3d 3D and 4d 3D 
terms. The quite small 3D 3-3D 2 in tervals (0.0030 ± 
0.0008 cm - I for 3d, and 0.0018 ± 0.001 for 4d) are not 
accura.tely enough m eas ured to check on the con
stanc," of t he interval ratio given in the table , and 
t he values given can only be taken as inclica tive . 
B roc hard et a1. [26] compare t heir observations of 
all Lhr known 4H e I fine-stru cture intervals wit h the 
resul ts of var ious t heoretical calculations 

The Ilew positions given in table 2 for the 4j 'Fo 
and 4j 3F o terms are based primarily on M lle. Pilou's 
measurements [25] of the 4d 'D - 4j IFo and 4d 3D -
4j 3F o separations. To a lesser extent they are a lso 
based on the measurements by C. J . Humphreys and 
H. J. Kostkowski [36] of t he infrared transitiolls 
from t he 4/ terms to 3d terms. The agreemcn t is 
within t he 'expected error of Humphreys and Kost
kowski , and the 5j terms positions given here arc 
based ent irely on t heir measurement . 

Tn his investigations of t he Stark effect in He I , 

J. S. Foster [19] observed transitions to the 2p IPO 

level from terms of ever.v possible L -valu e belonging 
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to the configurations Is 5t, 6l , and 7l. Since his 
measurements were made in rather strong electric 
fields , they cannot be used directly to obtain un
perturbed energy levels. From a comparison of 
Foster's estimated wavelengths for certain transi
tions at zero field with those calculated from the 6f 
and 7f term values in table 2, it appears that his 
wavelengths are probably systematically slightly in 
error. However , approximate term values have been 
obtained from Foster 's work by using his mel1sured 
separations of the lines in a group 2p Ip~ -nI 3,IL from 
one of these lines whose zero-field wavenumber was 
known. These separations could be corrected to 
zero-field strength by comparing Foster 's nd ID
np IPO sepm'ation with the known zero-field sepl1ra
t ion of these levels for each n. The term positions 
were also based on values found from plotting the very 
regular R~ T db erg denominators, pl1 r t icularly in t he 
case of the 71 terms. In this manner t he positions 
of terms belonging to t he 5g, 6g, 6h, 7g, and 7h co n
figuration s have been calculated and illcluded in 
table 2. 

New level vl11ues bl1sed on recen t improved series 
measureme nts anel the accurate conn ect ion between 
the singlet and triplet systems have obviated several 
features of the He-atom energy level scheme which 
were previously disturbin g. The best previous list 
of helium energy' levels (AEL [5] , vol. 1) , followin g 
Pl1schen-Gatze, had t he 11} sin glet ser ies members 
fallill g below t he corresponding triplets from n = 5 
011. (Ind eed, Humphreys and Kostkowski [36] listed 
both ~f tFO and 5f IFo slightly below the correspond
ing 3F o terms on the bl1sis of their improved measure
men ts in t he infrared- however, t hey also assumed 
t hE' old Paschen-Gatze sin glet-tr iplet con nection 
based 011 series limi t determinations.) S imil a rl~ ', 

t he el1 rlier data indi cated t hat t he ncllD series crossed 
over and fell below the nd 3D series at n = 9. It is 
now clem' that t his pu zzling behavior was no t rel11. 
Shenstone's mu clt improved m easurements [17] of 
t he nd t riplE't and singlet series from 8cl on s howed 
that t he apparen t crossin g-over of those scries at 9el 
Wl1S du e to in accurate observatio ns. His measure
men ts were E'ssen tially co nfirmed and t be single t 
series extend ed to 18d by H erzberg [4]. TJ lC new 
co nnection between the s inglet and tr ipl et systems, 
which raises the singlet system about 0.10 cm- I rela
tive to the triplets, has r emoved the slight crossing
over at 13d which remained after Shensto ne's work. 
This accurate conn ection is l11so mainl~ T respo nsibl e 
for rendering the 11:1 series quite regular with the 
single ts probably slightly above the triplets. The 
observations are, however, not sufficientl y accurate 
above 4f to fix the relative positions of the terms. 
One can say, however , tha t beyond 5f the IF o terms 
arc probably not separated from the corresponding 
3F o terms bv more than 0.1 em- I. 

The energies for members of the series np IPO from 
Up on are taken from a series formul a . Pl1 schen 
and Gatze apparently thought this method would 
give better values than any m easurements available 
to t hem ; since there hav e been no new observations, 
t he series hl1s been recalculated to 20p. Higher 
members of the 3P O series were obtained by COI1-

L __ 
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verting wavelengths from Paschen-Gatze to vacuum 
wavenumbers according to Edlen's tables. Several 
numerical errors occurring in Paschen-Gatze have 
been corrected. 

Combining the limits obtained by H erzberg [4] for 
three separate series wi t h energies for the three 
appropriate fixed terms from t he n ew array yield s 
the following values for the ioniza tion energy of 
helium: 

From t he series 3d 3D---"nf 3F o: 

3cl 3D + limit = 1861 01.65 em - I+ 12209. 20 cm- I= 
198310.85 cm- I; 

from the series 2p 3p o2 ,I---"ncl 3D: 

2p 3p o2 , 1 + limit= 169086.89 cm- I+ 29223.90 cm- I= 
19831 0.79 cm- t; 

from t he series 2p 'poI---"nd ID 2 : 

2p tpo l + limit = 17U35.00 cm- I+ 27175.78 cm- t= 
198310.78 cm .- I . 

The average of t hese valu es, 1983 10 .81 cm- I, is in 
excellent agreement with the experimental ionization 
energy of 'IH e adopted by Herzberg in his paper, 
198310.82 ± 0.15 em- I Th e spread in t he three 
values obtained here is reduced from t hl1.t obtained 
by Herzberg, no doubt because the available da ta 
have already been averaged once in obtl1 ining values 
for t lte fixed term of el1ch series . 

In co nclusio n, i t might be m ention ed that the 
excellent a r t icle by Bethe a llcl Salpeter [35] on Lhe 
t heory of one- and two-electron atoms gives n umer
ous references to t heoretical work on helium-like 
atoms tlLl"Ough 1956. The informative paper by 
Bengt Edlen [37] on experimental resul ts for the 
He I isoelectronic seq uence will also prove helpful 
to t hose interested in two-electron atoms. 

Charlotte E. Moore has made available the ex
tensive files of spectroscopic literature kept by her 
in this laboratory. She has also been of much as
sistance in deciding on matters of notation and 
format. The au thor ex presses his gratitude for her 
support in this work. 

Prof. A. G. Shenstone of Princeton , Dr. G. Herz
berg of the N l1,tional R esearch Council in Ottawa, 
and Dr. C. J. Humphreys of the U.S. Naval Ord
nan ce Laboratory, Corona, Calif. , have supplied 
unpublished data on the helium spectrum . The 
kindness of each is greatly appreciated. 
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TABLE l.- JoVa velengths and classifications Jor the lines of the 4H e I spectrum 

The meanings of Lhe sy mbols in the first two colum ns will be understood from Lh e disCllssion i n the text and the ex planations give n aL the end of this table. 

Obse rve r 
A (va.c) In tcnsiLy cm- ' Class ificat ion 

1 2 

K g ]\:g 320. 392 10 3 12 1.1 8. 182p 3p e - 27J23p 

Su CS 505.500 1 2 ] 97823.91 J S2 'SO - ] 5p'P, 
Su CS 505. 6840 :3 197751. 94 182 'So -- 14p 'P, 
Su CS 505.9 J22 4 197662. 75 182 'So - J3p 'P, 
Su CS 506. 2000 5 197550. 36 182 'So - 12p 'F, 

Hp CS 506. 5702 7 197405. 99 Is2 'So - lI p 'F , 
Hp C 507. 0576 ]0 1972 16. 24 I S2 'SO - lOp 'P, 
Hp C 507.7178 15 196959. 79 182 'So - 9p 'F , 
l-Ip C 508.643 1 20 19660 1. 5 1 I S2 'SO - 8p 'P, 
IIp C 509. 9979 25 196079. 2-1- I S2 'SO - 7p 'P, 

Su C 510. 2586 ---------- ] 95979.04 J 82 'So - 7s 'So 
IIp C 512. 0982 35 J 95275. 04 I S2 'SO - 6p'F , 
Su C 512. 5183 ---------- J 95 11 5. 00 I S2 'SO - 68 'So 
Hp C .5 15. 6165 50 193942. 57 I S2 'SO - 5p ' I-; 
Su C 516. 3592 ---------- 193663. 63 J S2 'SO - 5s 'So 

Hp C 522. 2128 80 191492. 82 J 82 'So - 4p 'F, 
Su C 523. 7238 ---------- 190940. 33 1 S2 'SO - 4s 'So 
Hz C 537. 0296 200 186209. 47 182 'So - 3p 'P , 
Su C 537. 3309 ---------- 186105. 06 J S2 'SO - 3d 'D2 
Su C 538. 8956 ---------- 185564. 68 I 821 So - 3p 3F l 

Su C 540. 9354 ---------- 184864. 94 J S2 'SO - 3s 'So 
H z C 584. 3340 500 1711 35.00 J 82 'So - 2p 1]-, 
H z C 591.4117 20 169086. 94 Is2 'So - 2p 3P , 
Kg C 601. 4041 ----- ----- 166277. 55 J 8 21 80 - 2s 'So 

A (air) 

P- G 26 15. 184 ---------- 38226. 82 2s 3S, - 22p 3p e 

P- G 2616. 711 -- -- --- --- 38204.51 2s 3S, - 2 1 P 3p e 

P- G 26 18. 478 --- ------- 38178.73 28 3S, - 20p 3p e 

P- G 2620. 534 ---------- 38J48.78 2s 3S, - 19p 3p e 

P- G 2622. 947 --------- - 38113. 68 2s 3S, - 18p 3p e 

P- G 2625. 806 ----- ----- 38072. 19 28 3S, - ] 7p ape 

P- G 2629. 229 ---------- 38022. 62 2s 3S, - 16p 3p e 

P- G 2633. 375 ---- ------ 37962. 76 28 3S, - J 5p 3p e 

P- G 2638. 462 ----- ---- - 37889. 58 28 3S, - I4p ap e 

P- G 2644. 802 2 37798. 76 28 3S - J 3 p ap e 
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TABIJE 1. l¥avelengths and classification s f or the lines of the 'He I .<pecl1·um- Continued 

'1'11e meanings of the symbols in the fi rst two columns w ill be understood from the discussion in the text and the explanations g iven at tile en d of Lhis tahIe. 

Obse r'vcr I 
A (a ir) Intensit.,· cm- ' Class ification 

1 2 

P - G 2652. 8el8 :3 :37684. 12 2s 3S, - 12p 3p O 

P - G 2663.271 4 37536. 65 28 3S, - l Ip 3p O 

P - G 2677. 135 5 37342. 27 2s 3S, - lOp 3p O 

P - G 2696.119 7 37079. 35 28 3S, - 9p 3p O 

P - G 2723. 191 10 36710.75 28 3S, - 8p 3p O 

P- G C 2763. 804 20 36171.33 28 3S, - 7p 3p O 

P- G C 2829. 076 40 35336. 84 28 3S, - 6p 3p O 

M e 2945. 106 100 33944. 71 28 3S, - 5p 3p O 

P- G CS 3147. 779 ---------- :31759.24 28 'So - 20p 'PI 
P- G CS 3150. 713 ---------- 31729.66 2s 'So - 19p IP, 

P- G CS 3154. 156 ---------- 31695. 03 2s 'So - 18p IP, 
P- G CS 3158. 234 ---------- :31654. 10 2s 'So - 17p 'P , 
P- G CS 3163. 114 - - -- - - - -- :31605. 27 28 'So - 16p 'P, 
P- G CS 3169. 021 - - -- -- ---- 31546. :36 28 'So - J5p ' P , 
P- G CS 3176.267 --------- :31474. 39 2s 'So --14p 'PI 

P- G? CS 3185. 293 ------ - -- 31385. 20 2s ISO - 13p ' P , 
M e 3187. 745 200 31361. 07 2s 3S, - 4p 3p O 

P- G CS 3196. 742 2 31272. 81 2s 'So - 12p IP, 
P- G CS 3211. 568 2 '11128.44 28 'So - lIp 'P! 

P - G 3231. 266 3 :30938.69 2s 'So - lOp ' P! 

P - G 3258. 275 5 :30682. 24 2s 'So - 9p IP, 
P- G C 3296. 773 7 30323.96 2s 'So - 8p 'P! 
P- G C 3354. 550 10 29801. 69 28 'So - 7p IP, 
P- G C 3447. 586 15 28997. 49 2s 'So - 6p 'P, 

P - G 3450. 22 - - - -- - -- 28975. 4 2p 3P z, I- 2 Id 3D 

P - G 3453. 21 ---------- 28950. 3 2p 3p '.1 - 20d 3D 
Hz 3456. 841 ---------- 28919. 86 2p 3P,. ,- 19d 3D 
Hz 3461. 000 ---------- 28885.11 2p 3P" ,- 18d 3D 
Hz * 3465. 925 ---------- 28844.07 2p 3P, .,- 17d 3D 
Sh 3467. 539 ---------- 28830. 64 2p 3P, .,- 17s 3S1 

Hz C 3471. 818 ---------- 28795.11 2p 3P '.1- 16d 3D 
Hz C 3471. 943 - - ------- 28794.07 2p 3PO - 16d 3D I 

Sh 3473. 764 ------ - - 28778. 98 2p 3P2, '-' l fls 3S, 
Hz C 3478. 957 2 28736.02 2p 3P,. ,- 15d 3D 
Hz C 3479. 083 - - ------- 28734. 98 2p 3PO - 15d 3D , 

Sh 3481. 355 ---------- 28716.23 2p 3P, .,- 15s 3S1 

Hz C 3487. 723 2 28663. 80 2p 3P, .,- 14d 3D 
Hz C 3487. 850 ------ - -- 28662. 76 2p 3PO - 14d 3D , 

Sh 3490. 685 ---------- 28639. 48 2p 3P'. J- 14s 3S, 
H z C 3498. 645 3 28574. 32 2p 3P' .J- 13d 3D 

H z C 3498. 772 ---------- 28573. 28 2p 3PO - 13d 3D , 
Sh :3502. 379 2 28543. 86 2p 3P,. ,- 13s 3S, 

H z C 3512. 512 4 28461. 52 2p 3P".1- 12d 3D 
H z C 3512. 640 ---------- 28460. 48 2p 3PO - 12d 3D , 

Sh 3517. 317 2 28422. 63 2p 3p,. ,_ 1 2s 3S, 

Hz C 3530. 491 5 28316. 58 2p 3P,. ,- lld 3D 
H z C 3530. 621 --------- 28315. 54 2p 3PO - lld 3D , 

Sh 3536. 809 3 28266. 00 2p 3Pz.,- lls 3S, 
J17, 3554. 415 7 28125. 99 2p 3P2.,- 10d 3D 

H z C 3554. 547 ---------- 28124. 95 2p 3PO - IOd 3D, 

Sh 3562. 979 4 28058. 39 2p 3Pz.,-1 Os 3S, 
Hz 3,,}87. 270 10 27868. 39 2p 3Pz.,- 9d 3D 

H z C 3587. 405 2 27867. 35 2p 3Po - 9d 3D I 
Sh 3599. 314 5 27775. 15 2p 3PZ,,- 9s 3S, 

P- G C 3599. 448 2 27774.11 2p 3PO - 9s 3S, 

Me 3613. 643 30 27665. 02 2s 'So - 5p 'PI 
P- G C 3634. 2::12 15 27508. 29 2p 3P2.,- 8d 3D 

24 



TABLE 1. lVavelenaths and classifications for the lines of th <He I spectrum- Continued 

The meanings of the symhols in the first two columns will be understood from the discussion in the text and the explanations given at the end of this table. 

Observer 

P- G 

P- G 

P- G 

P- G 

P- G 

P- G 

P- G 
P- G 

P- G 

P- G 

1'- G 

P- G 

P- G 

P- G 

P- G 

Of 

P-Rt 

Mg-D 

C 
.h 
C 

Me 
C 

Hz 
Hz 
C 

C 
Hz 

Hz, Sh 
Sh 

Hz, Sh 

Sh 
Hz, Sh 

Sh 
H z, Sh 

Sh 

If z, Sh 
('S 
Mt 
C 

Hz, Sh 

Sh 
C 
C 

H z 
Sh 

Me 
C 
Sh 
ML 
C 

P- G 
:'I1L 
C 

M t 
C 

Me 
Of 
Mt 
Me 

Mt, PC 

C 
Mt 
C 

Mt 
Mt, Se-F 

Me 
Hz 

Pe, Me 
C 

Pe, Me 
Hz 
Me 
C 

M e, Of 
C 

C 

X (a ir) 

3634. 369 
3651. 990 
3652. 130 

3705. 005 
:3705. ] 48 
3725. 130 
3730.839 
3732.865 

3733.010 
:\737. 674 
3745. 943 
3747. 208 
3756. 107 

3757. 670 
:3768. 784 
:3770. 751 
3784. 862 
3787. 424 

3805. 740 
:3809. 105 
3819. 6072 
3819. 758 
383:3. 554 

:38:38. 100 
:3867.475 
3867. 630 
3871. 791 
3878. 181 

3888. 648 
3926. 534 
:3935. 912 
3964.7289 
4009. 268 

4023.97:3 
4026. ] 912 
4026. :359 
4120. 815 
4120.992 

4143. 761 
4168. 967 
4387. 9294 
4437. 551 
4471. 479 

4471. 682 
4713. ]455 
4713. 376 
4921. 9310 
5015. 6779 

5047. 738 
5874. 463 
5875. 621 
5875. 966 
6678. 151 
6679. 683 
7065. 190 
7065. 707 
7281. 349 
7816. 15 

8361. 69 

In tensity 

2 
7 
2 

30 
3 

]0 

3 

2 

2 

3 

100 
10 

4 

2 
:30 

5 
5 
3 

10000 
7 
4 

200 
10 

5 
500 

50 
120 

15 

30 
5 

100 
30 

2000 

250 
300 

40 
200 

1000 

100 

15000 
2000 
2000 

2S 

5000 
600 

1000 
10 

20 

27507. 25 
27374. 53 
27373.49 

26982. 84 
26981. 80 
26837. 07 
26796. 00 
26781. 46 

26780. 42 
26747. 01 
26687. 96 
26678. 95 
26615.75 

26604. 67 
26526. 22 
26512. 38 
26413. 54 
26395. 68 

26268. 64 
26245. 44 
26173. 275 
26172. 239 
2607 . 06 

26047. 17 
25849. 34 
25848. 30 
25820. 52 
25777.9 

25708. 594 
25460. 54 
25399. 88 
25215. 271 
24935. 16 

24844. 04 
24830. 353 
24829. 317 
24260. 197 
24259. 161 

24125. 86 
23980. 00 
22783. 391 
22528. 627 
22357. 692 

22356. 676 
21211.318 
212 10. 282 
20311. 559 
19031. 925 

19805. 331 
17018. 116 
17014. 760 
17013.763 
14970. 071 
14966. 637 
141 50. 000 
14148. 964 
13729. 936 
12790. 51 

11956.02 

Class ification 

2p 3PB - 8d 3D, 
2p 3P2. ,- s 3 , 

2p 3Po - 8s 3S, 

2p 3p,.,_ 7d aD 
2p 3PB - 7d 3D, 
2p 'PI - 1 d 'D, 
2p 'PI - 17d 'D, 
2p 31'2.'- 7s as, 

2p 3Fo - 7s 3S, 
2p IPI - 16d ID, 
2p 11'1 - J 5d ID, 
2p If', - 15s ISO 
2p IPI - 14d ID, 

2p IPI - J 4s ISO 
2p IFI - 13d ID, 
2p IPI - 13s ISO 
2p 11'1 - 12d ID, 
2p IPI - J 2s ISO 

2p 11'1 - J 1d ID, 
2p IPI - lJ s ISO 
2p 31'2, ,- 6d 3D 
2p 3Po - 6d 3D I 
2p 11'1 - JOd ID, 

2p 11'1 - lOs ISo 
2p 3P2,,- 6s 3S1 
2p 31'0 - 5s 3S, 
2p IFI - 9d ID, 
2p IFI - 9s ISO 

2s 3S, - 3]) 3P2,1 
2]) IPI - 8d ID, 
2p 'PI - 88 ISO 
2s ISO - ~]) IPI 
2p IPI - 7d ID, 

'2p 11'1 - 7s 18.J 
2p 3P2,,- 5d 3D 
2p 3PB - 5d 3D, 
2p 3F2.,- 5s 3S1 

2p 3Fil - 5s 3S1 

2p IF, - 5d ID, 
2p 11'1 - 6s ISO 
2]) 11'1 - 5d ID, 
2p 11'1 - 5s ISO 
2p 3F2.,- 4d 3D3" 

2p 31'0 -- 4d 3D , 
2p 3F2,,- Li s 3S1 
2p 3Fo - 48 3S1 
2p IFI - 4d ID, 
28 ISO - 3p IPI 

2p IP, - 4s ISO 
2]) 3I, - :3d ID, 
2p 3Fll, l- 3d 3D3" 
2p 3Po - 3d 3D I 
2p IPI - 3d ID, 
2p 11'1 - 3d 3D, 
2p 31'2,1- 3s as, 
2p 3Po - 3s aS I 

2p 11'1 - 3s ISO 
3s as, - 7]) 3p O 

3s 3S, - 6]) ap o 



TABLE 1. lVavelengths and classifications for the lines oj the 'He I spectrum- Continued 

'l' he meanings of the symbols in the first two columns will be understood from the discnssion in the text and the explanations given at the end of this table. 

Observer 
A (a ir) Intensity cm- 1 Classification 

1 2 

Hz t C 8444.48 ---------- 11838. 81 3p 3P t ,,- l ld 3D 
Hzt 8518. 04 ---------- 11736.57 3s 'So - 8p 'PI 
Hz 8528. 991 ---------- 11721. 495 3d 3D - 15.f 3Fo 

Hz t 8582. 65 11648. 21 
ep 31'0 - 10d 3D 

---------- 3d 3D --14J 3Fo 

Hz 8648. 257 ---------- 11559.85 3d 3D - 13/ 3F o 
Hz 8733.431 ---------- 11447. 11 3d 3D - 12/ 3Fo 

Hzt C 8776. 74 5 11390.62 3p 3p,.,_ 9d 3D 
Hz 8845.373 2 11302.24 3d 3D - lJf 3Fo 

P-Rt C 8914. 74 5 11214. 30 38 'So - 7p 11'1 

Hz 8996. 978 5 11111. 79 3d 3D - 10f 3Fo 
lVIg-D C 9063.27 15 11030.52 3p 3F,., - 8d 3D 
Y1g-D C 9085.45 2 11003.59 3p 'F l - 10d 'D2 
Mg-D C 9174.52 5 10896. 76 3p 31"2.J - 8s 3S, 

Hz 9210. 337 20 10854. a9 3d 3D - 9f 3Fo 

lVIg-D 9213. 1 2 10851. 1 3d 'V, - 9f 'F3 
YIg-D C 9aOa. J 9 3 10746. 05 ap '1"1 - 9d 'D , 
P-Rt C 946a. 61 100 10563. 89 3s 3S, - 5p 3p O 
P-Rt C 9516. 60 40 10505. 07 3]) 31',., - 7d 3D 
P-Rt C 95 16. 87 5 10504. 78 a]) 3I o - 7d 3D, 

lVIg-D 9526. 17 ao 10494. 52 ad 3T) - 8f 3Fo 
lVIg-D 9529. 27 10 10491. 10 3rt '1), - 8f 'F3 

Mg-D C 9552. 89 3 10465. 17 3d 3t) - 8]) 3PO 
P-Rt C 9603. 42 10 10410. 10 38 'So - 6]) 'PI 
Mg-D C 9625. 6·1 5 10386. 07 3p 'fl - 8d ' D, 

Y1g-D C 9682. t9 2 10325. 41 3]) 'f l - 88 'So 
P-Rt C 9702. 60 30 10303. 69 ap 3T'§. ,- 7s 3S , 

lVIg-D 10027. 73 60 9969. 61 ad 3D - 7f 3F o 
lVI~-D 10031. 16 20 9966. 20 3d 3D, - 7f 'F3 

Mg-D C 10072. 04 5 9925. 75 3d 3D - 7]) 3P O 

Mg-D C 10138. 50 10 9860. 69 3]) ' Fl - 7d 'D2 
Mg-D C 10233. 06 3 9769. 57 3]) 'Fl - 78 ' So 
Y1g-D C 10311. 23 100 9695. 504 3p 3:':,., - 6d 3D 

C lOall. 54 15 9695. 220 3]) 31'0 - 6d 3D 1 
YIg C 10667. 65 30 9371. 57 a]) 3P z. ,- 6s 3S1 

C 10667. 98 ---------- 9371. 28 3]) 31"0 - 6s 3S, 
Mg C 10829. 088 10000 9231. 859 28 3S, - 2p 3PO 
Mg C 10830. 248 30000 9230. 871 28 3S , - 2]) 3P l 
Mg C 10830. 337 50000 9230. 795 2s 33 1 - 2p 3P, 
Mg C 10902. 16 ---------- 9169. 98 3d 'D2 - 6p IFl 

lVIg 10912. 92 120* 9160. 94 3d 3D - 6f 3Fo 
lVIg 10916. 98 34 9157. 53 Rd ID2 - 6f IF§ 

Mg C 10996. 56 ---------- 9091. 26 3d 3n - 6p 3P O 
Mg C 11013. 07 16 9077. 63 38 ISO - 5p IF; 
Mg C 11045.00 17 9051. 39 3p If 1 - 6d 'D, 

Mg C 11225.90 ---------- 8905. 53 3p 'Fy - 6s ISO 
Mg C 11969.07 440 8352. 584 3]) 3P,,_ 5d 3D 

C 11969.48 ---------- 8352. 298 3]) 31'0 - 5d 3D I 
Mg C 12527. 51 190 7980. 25 38 3S, - 4p 3PO 

C 12755, 66 ---------- 7837. 51 3d ID, - 5p IFI 

HLI-Ko 12784. 79 810 7819. 66 3d 3D - 5f 3F o 
Hu-Ko 12790. 27 250 7816. 31 3d ID, - 5f 'F3 

Hu-Pl C 12845. 95 61 7782.426 3p 3F ,.,- 58 3S1 
C 12846.42 ---------- 7782. 142 3p 3f O - 58 3S, 

Hu-Pl C 12968.44 100 7708.920 3p 'Fl - 5d 'D, 

C 12984. 93 ---------- 7699. 13 3d 3D - 5p 3P O 
HLI-Pl C 15083. 66 120 6627.88t 3s 'So - 4p IFI 

nu-Ko 
C 17002. 38 } 4600 5879. 925 3p 31 ,. 1- 4d 3D 
C 17003. 15 5879. 657 3p 3PO - 4d 3D, 
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TABI ~ E 1. Wa velengths and classifications for the lines of the · .He [ spectnt1n- Continu ed 

r:J."'h c meanings of the sy mbols in the first two columns will be understood from the discussio n in th e text a nd the ex pl ana tions g iven at the end of this tablc. 

Ob, e rver 
A (a ir) In tensity cm- I Clas, ificat ion 

1 2 

1 u-P I C 18555. 55 13 5387. 752 :3d lD2 - 4p 'F; 

Hu-Ko C 18685 96 7250 5350. 1.5 3d 30 - 4( 31"0 
)'j u-Ko C 18696. 94 3175 5347. Ol 3d ' 1l2 - 4j 11"3 
l ~ u-P I C 19089. 37 1100 52:37. 088 3p 'f; - 4d ' D2 
E' u-PI C 19543. 13 130 5ll5. 49 :3d 3:) - 4)) 3P O 

1-.'u 2058l. :30 20850 4857. 454 23 'So - 2p ' P; 

Bu-PI 
C 21120.04 } C 21121. :31 

Hu-PI C 21132. 04 

' From 10912 A on, the in ten s ities a rc measu rem en ts by C. J . 11 u mph reys 1241. 

Explanation of Symbols 

C- vVa\,e le ngth calcul ated from vac uum wav enumber 
d iffe ren ce of relevan t ene rgy l e v e l ~ from table 2. 

CS- Same as C, t he upper e nergy leve l being obtained 
from a se ries formula. 

B- Rs- .J. C. B oyce a nd H . A. Robinson, J . Opt. Soc. Am . 
26, 13::l ( 1936). 

Hp- J . J. H o pfield , Afit rop hys .. J. 72, ] 33 ( 1930) . 
Hu- ·C. J . Humphr e y~ , unpubli shed wavele ngth, pri n1.te ly 

comm un icated to a ut hor, August 1959. 
I-fu- K o- C . J. Humphreys :e,nd H. J . ](os t ko\\-s k i, J. R esearch 

NBS 409, 73 (l 952) . 
Hu- PI- C. J. Humph reys a nd E. P a ul, J r ., NAVORD R e

port 4589 , 25 (1956); J. Opt. Soc. Am. 406, 999 
(1956)_ 

H z- G. H e rzberg, P roc. Roy . Soc. (London) [AJ 248, 
309 (1958) . 

H z*--The air wavele ngth gi \'(' n for t his Ii ne by H e rzbe rg 
(above) is in correct ; lhe wa\, ele ngth in his paper 
i ~ actually the vac uum wa velength. 

H z t- U npublis hed obse rvations by H e rzberg, private ly 
communi cated to the ;1. ut hor. Of t hese li nes, 
only 877 6 A has bee n p rev iouRly recorded (P-Rt) ; 
H e rzberg 's obse rved ,a lue of 8776.725 ± 0 .02 A 
is in good ag reeme nL \\-ith t he calculated wav E'
lengt h. The ",d ue 85 18.040 ± 0.02 A fro m H erz
be rg fi g ured in determ i ning the posi t ion of 
8p'J';, a nd his meas urement of 8444 A is t he 
sam e as the calculated value. 

K g-·P. G. K ruger, Phy". R ev. 36 , 855 ( 19aO) . 
Mt- W . C. Mar tin , J. Opt. Soc. Am. (to be published). 

The vacuum wavele nglhs g iven in tab le 2 of th is 
refer ence ha ve been co nv erted to a ir values 
according to th e formu la of E d lCn . These wave
lengths we re fur t he r decreased by 0.0002 A fo r 
in clusion here because s uch a correctio n to t he 
va lues a~ s um e d b.v M a r t in fo r t he m.ercury-198 
stalldards at 5462 A a nd 4359 A a ppea red p rob
ab le at t he t ime t he new a rray was worked out . 
lt now a ppears the co rrect ion s hou ld at mos t 
have bee n - 0 .0001 A; exce pt for 50 15 A, eit her 
co rrection is ins ig nifica nt com.pa red to t he 
probable e rrors. 

Yfe--P . W . M err ill , Bu l. BS Ii , 159 (1917); Ast rophys . 
J. <1. 6 , 357 (1917). Merr ill 's wave lengths have 
a ll bee n in creased by 0.002 A because of a 
systemati c difference found to exist t hroug h
out the visib le range betwee n his meas ure ments 
a nd t hose of Mart in (abov e) . 

Mg-·W. F. Megge rs, J . R esea rch N BS U , 487 (1935L 
:'fg- D--W . F. Meggers and G. H. D ie ke, BS J . R esearch 9, 

12 1 ( 19;:,:t) . 
Of-·H. C. Ofi'erhaus, P hys ics 3 , 309 (1923) . 
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600 
4733. 547 3p 3r 2.,- 48 3S, 
473:3. 26:3 :~ p 3Fo - 48 3S, 

95 4730. 860 :3p 'F; - 48 'So 

P- G- ·F . P a~c h e n a nd R. Gotze, Se riengesetze del' L inieu
fi pectren, p . 26 (Ju lius Springe r, Be rli n, 1922). 

P- R t- F . P aschen a nd R . R itsch l, An n. Physik 18, 867 
(1933) . In table 8a of t his paper t he des ig lU\
(i olls "3 3T'," a nd " 3 3P1" should be re placed by 
" :) 31"2,," a nd " 3 3PO", respective ly (see text) . 

Pc- A. Pc rsrd , R e v. Optique 7, ] (1928), 
Se- F--G. ' V. Se ries and J . C. F icld , P roceed ings of the 

Sympos ium on In te rfe romet ry, T eddington , Eng
land , JUll O 1959 (to be publis hed ) 

Sh- A. G. ShensLo ne, unpub lis hed meas ureme nt , 
Su- T . Suga, Sci. P a pers Inst. Ph.vB. Chem . R C::lcarch 

(T okyo) 340, 7 (1937). 

(vVhere t wo or more symbo ls se pa rated by co mllla ~ arE' 

give n in t he seco nd co lumn , a we ig hted ave rage haf' ber n 
LakE' n .) 

T ABI.E 2. Energy levels of ' }[ r [ 

T erm dcsigna- J L eve l 
tion 

----- ----- --------

J S2 'S 0 O.OO :!: O. 15 
2s 3S I J59 56. 069 
2s 'S 0 166277. 546 

{ 
2 169086. 8636 

'2p 3p O I 169086. 9400 
0 169087. 9280 

2p 'po I 171135.000 
3s 3S l 1. 83236.892 
3s 'S 0 18Ll 864. 936 

{ 
'2 185564. 6540 

3p 3p O l 185564. 6760 
0 185564· 9466 

{ 
3 J 86101. 643 

3d ' D 2 186101. 646 
1 186101. 691 

3d 'D 2 186105. 065 
37) 1p O I 186209· 471 
4s 3S 1 J 90298. 210 
48 'S 0 ]90940. 331 
4p 3p O 2, 1, 0 191217. 14 

{ 
:~ 191444. 583 

4d 3D 2 191444. 585 
l 191 444. 604 



TAB I"E 2. Energy levels of 'H e I- Continued 

Term designa· J I ~eve l T'crm dcsigna- J Level I Term designa' J Level 
tion tion LIOn 

------ - - ------------ ----------------------- ------- -------

.Jed I]) 2 191446. 559 8f 3F o 4, 3, 2 196596. 17 14s 3S ] 197726. 37 
'If 3F O 4, :3, 2 191451. 80 8f IF'° 3 196596. 16 14s IS 0 J(J7739.67 
-If IFO 3 191452. 08 8p Ip O 1 196601.51 14p 3pO 2, 1, 0 197745.65 
.Jep l} ~o 1 191492.817 9s 3S I 196862. 04 14d 3]) :3,2, 1 197750. 60 
5s 3S 1 193347. 089 9s IS 0 196912. 98 14d II) 2 ] 97750.75 
5s 'S 0 193663. 627 9p 3p O 2, 1, 0 196935. 42 14f 3F O +, Cl, 2 ----------

5p 3p O 2, 1,0 193800. 78 9d 3D :3, 2, ] 196955. 28 14p ,po I 197751. 94 
5d 3]) :3 , 2, 1 193917. 245 9d ']) 2 J96955. 52 15s 3S I 197803. 12 
5d ']) 2 193918.391 9f 3Fo 4, :3, 2 196956. 04 15s IS 0 197813. 95 
5f 3F o +, 3, 2 193921. 31 9.f 'Fo 3 196956. 2 15p 3 1 ~0 2, 1, 0 e197818. 83 
5f 'Fo 3 193921. 37 9p IpO 1 196959. 79 ]5d 3]) 3,2, 1 197822. 91 
5g 3, ' e 5, ±, 4, 3 193922, 5 lOs 3S 1 197145,28 15d ']) 2 197822. 96 
5p 'po 1 193942, 57 lOs ' S 0 1971 82. 17 15f 31"0 ±, 3, 2 197823, 15 
6s 3S 1 194936. 23 lOp 3p O 2, 1, 0 197198, 34 15p ,po I 197823. 91 
6s 'S 0 195115. 00 10d 3]) 3,2.1 197212. 88 16s 3S 1 197865.87 
6p 3p O 2, 1,0 195192. 91 10d ']) 2 197213, 06 16p 3pO 2, ] , 0 197878. 69 
6d 3]) 3, 2, 1 195260. 167 10f 3Fo -I , :3, 2 197213. 44 16d 3]) :~ , 2, I 197882. 00 
6d ']) 2 195260. 86 

I 
lOp 'p o 1 197216, 24 16d ']) 2 J 97882, 01 

6f 3F o ±, 3, 2 195262,59 lls 3S I 197352.89 J6p ,po I 197882. 82 
6f 'Fo :.1 195262, 59 lls IS o b 197380. 44 17s 3S I J 97917. 53 
6(/ 3, 'e 5, +, 4, 3 195253. 2 IIp 31'0 2, J, 0 197392. 72 17p 31'0 2, 1,0 197928. 26 
6h 3,'Ho 6, 5,5,4 195263.8 lld 3]) :5, 2, ] 197403.47 J 7d 31) :3,2, 1 197930. 96 
6p ,po J 195275.04 lld ']) 2 197403. 64 17d 'I) 2 197931. 00 
7s 3S 1 195868. 35 11f 31" 0 -1,3,2 197403. 89 17p IpO I 197931, 65 
7s 'S 0 195979. 04 Up ,p o J "197405.99 18p 3p O 

I 
2, 1, 0 197969. 75 

7p 31'0 2, J, 0 196027, 40 123 3S I 197509, 52 18d 3D :3,2, 1 J97972. 00 
7d 3]) :3, 2, 1 196069. 73 12s 'S 0 197530.68 18d ' I) 

I 
2 197972, 07 

7d ID 2 196070. 16 J2p 3p O 2,1,0 197540. 19 J8p IpO 1 197972. 58 
7f 3Fo -I, :3, 2 196071. 26 12d 3D 3,2, ] 197548. 'll 19p 3p o 

1 

2, 1, 0 198004.85 
7f IFo 3 196071. 26 12d ']) 2 197548.54 19d 3D :3 , 2, I 198006. 75 
7(1 3,le 5, +, 4, 3 196071. 7 J 2f 3F o 4, 3, 2 197548. 76 19p IPO ] 198007. 21 
7h 3, 'IP 6, 5, 5, 4 196072, 0 12p IpO 1 197550. 36 20p 3pO 2,1, 0 198034 . 80 
7i 3,11- 7, 6, 6, 5 ------ - -- J3s 3S 1 197630. 75 20d 31) :3,2, I 1198036. 4 
7p 11'0 1 196079. 24 13p 3pO 2, 1,0 197654,83 20p ,po 1 198036. 79 
8s 3S 1 19646J. 42 13s IS o d19 7647. 38 21p 31'0 2, 1, 0 198060, 58 
8s IS 0 196534. 88 13d ; ]) 3,2, J 
8p 31'0 2, 1, 0 196566.82 13d I]) 2 
8d 3D :3, 2, 1 196595. 18 13f 31"0 4, :3, 2 
8d 'D 2 196595, 54 13p ,po 

aAlthOllgh it is not possible to give the lJnoerturbed po ~ iti on of these term s , 
Foster 119J found transitions from them to 2p ,p o in the spectrum emitted by hel
i UIll atoms in a strong electric fi e ld . 

h Level value found by plotting the Rydberg denomin ators of the ns IS series. 
c rrhe 11 p Ipo levels were obtainf'd from a series formula from 11 pan. 
d An incorrect valu e was given ror this term bv Paschen-Gotzc. The wavelcn gtl1 

listed Lhrre for the transition 2p lPi- L38 ISO is in error. 

TAB LE :3. Fine-stmclure regula1'l:ties observed fn' the 2p and 
3p tri plets in He r. 

I1p 
3P 2- 3PO 

3P2- 3Pl 
n3(3P2 - 3P O) 

2p 13. 9 8.523 em - I 
:3p 13. 3 7.90 

1 

28 

197661. 21 21d 3D 3, 2, I 198062, 3 
197661. 22 22p 3 po 2, J , 0 198082. 89 
19766 1. 50 

I 
He I I (2S0,,) Limit 198310, 81 

197662. 75 
I 

2p' 3p 2, 1, 0 481205. 

e ''T'he vai'lc given for this term in P asche n-Gotze is incorrcct. 
f rrhe energy for this Lerm was calculated rrom a series formula. The va lues of 

Paschen-Gotw for 1&1, 19d , 3D arc in disagreement with thosc of H erz berg by about 
0.5 em- I. 

TABLfc 4. Obso'ved jine-stl"ltcture ratios and n- 3 dependence 
for the 3d and 4d t riplets of He I. 

nd 
3]), - 3D I 

n3(3D 3 - 3O I) 
3])3 - 3])2 

:3d J 6 1.30 em- I 

.+d 11 l. :3 1 

I VASHINGTON, D .C. (Paper 64Al- 26) 
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