
Journal of Research of the National Bureau of Standards-A. Physics and Chemistry 
Vol. 63A, No.3, November-December 1959 

Analysis of the First Spectrum of Ruthenium (Ru r) 
K. G . Kessler 

(July 10, 1959) 

The analysis of the firs t s pectrum of ru t heni um has been extcncIPd wilh the Hid of 
dig ital computen. A t otal of 105 even and 206 odd levels arc listed with obs(' l'\'cd Lande 
~-factors for 54 even and H8 odd leveL'l. A complete list of a pproximate ly 3,400 class ified 
hnes m the range 2013 to 11484 A IS presented . The ionization limit calcu laled from a 
two member series is 5!J410 cm- 1 or 7.364 v. 

1. Introduction 

ConstanL differences between wave numbers of 
line pairs in the arc spectrum or ruthenium (Ru I) 
were found by Kayser [1]1 in 1897 . Paulson [2], in 
19~5 , rcporLed 17 r ecurring differences among LItO 
recIprocals or t lte ruthenium wavelengLhs in ail' . 
The first multiplets and ene rgy levels were found by 
M eggers and Laporte [;3 , 4] who investigated LIH' 
absorpLion specLrum Lo idenLify Lile ground-staLe 
LransiLiollS and. assigned quanLwTI numbers to 16 
even and 24 odd levels. Simu!Laneously, Sommer 
[5,6] published 44 even and 71 oddlevC'ls and iden Li
fied spectral terms with t he aid of Zeeman-cffcct 
data . . 

The nexL co nLribution Lo Lh e analysis was by 
Hanison and M cNally [7] who observed Zeeman paL
terns for 450 l ines and publ ished g-val ues for 38 
even and 102 odd levels. liVilh the aid of a n inLerval 
sorLer , M cNally laLer expanded Lhis analysis [8] Lo 
include 61 eve n and 188 odd levels, accounting for 
2,380 classifi.ed lines. This laLtel' work has never 
been published , a nd was noL made available Lo li S 

unlil Lhe present inves ligaLion was well under way. 

2. Experimental Procedure 

Lin e lis ls conLaining 4,492 ruthenium ar c and 
1,527 l'uthrllium spark lines compiled from spectro
grams mack at NBS [9] were used in this inves tiga
tion. The observed wavelengths were converted to 
vacuum wave numbers by digital computers (the 
JB:\I 604, EAC, and IBM 704 at various times) 
coded Lo compuLe th e index of refractio n of air by 
means of Edlen 's formula [10]. An IBM 604 com
puter ,,-as lh en u tilized lo caleulaLe all p r rmiLteci 
transili ons predicted by Lhe known energy levels . 
These prrmitLcd transitions W('l'e compared wiLh Lhr 
observed lines i n order to chrek th e validily of Lhese 
energy le\'('ls. All lines Lhll s class ified were removed 
from the line list to rcdu ce Lhis lisL Lo one co nLain ing 
only unclassified lines. PredicLions which fell wiLhin 
± O.3 cm - I were accepLed a coincidences by the 

Figures in brackets indicate the li terature references on page 2IG. 

computer. Those whi ch frll beLween ± 0.2 and ± 0. 3 
cm - I were examin ed by the author a nd considC'rrd 
to be valid if adjacent litles in Lhe multiple t werc 
~bse1'Ved. The remaining list of unclass ifi ed Ru I 
hn es wa Lhen searched for sig nificant ciif)'el'C'nces. 

.The search for new energy levds was carried Ol.lt 
WIth the aid of C'lectronie digiLa.! compu ters. Th e 
m.ajol' portion of this work was done prior Lo 1957 
WIth L.he BS. computet', Lhe SEAC. The Lech niqu e 
u cd IS de c nbed elsewh ere [ll] . Ylol'e rcce ntly , 
Lhe fas ter IBM 704 compu trr has become available 
to us , and 3: revised and greaLly expanded vcrsion 
of the technIque u eel on the SEAC was developed 
for Lhe newer computer by Coleman and Bozm.an [12] . 
The fundamental diffC'rrn ce beLwC'en Lhe two com 
pllter techniques is tha t the carliC' r srarc h. was 
accomplished wi Lh a selected li t of levd di ff('l'C'ncrs 
w1.lOreas Lhe greater speed of Lhe later machi ne PC'r~ 
mltLed Lhe usc of all possible differences in Lhe search 
procedure. 

Th e list of unclassifted lines remaining a[LC'l' thc 
SEAC search has rC'cen Lly been inve Li galed bv 
m eans of th e 704 l'OuLin e. This search has yiddccl 
only five new even levels a nd one new odd leYC'l. lL 
appears unlikely LhaL more levels will be found wilh 
~he present lin ~ lis t. Mor~ Zeem an daLa, parLicularly 
In the r ed and mfrared regLOlls, are needed for furthcr 
progress on the classification of lin es in this spectrum. 
New spectrograms devoid of underly ing band spec
tra would also be helpful. 
~~e energy levels, g-values, a nd percC'ntage com

posItlOns for the low eve n lrvcl~ cal culaLecl by 
Trees [13] have been vC' ry helpful .In Lhis a nalysis. 
For details of this, his paper in Lhis issue (p . 255 ) 
should be consultcd. For the rcst of Lhe assignments 
th e author is indebted Lo Ru sell a nd .Moore for th e 
guidelines laid clown in Lheil' analys is of Lhc homolo
gous sp ectrum, Fe I [14], and lo C. E. .Moore for 
hrr in valu able aid in g rouping l evels into Lerms and 
in assig ning configurations. 

The ellc rgy levC'ls l isted ill table 1 have been ad
jusLed Lo fit the Ilew line list, bu t differ only slightly 
from those reported by MeN ally [8] in the case of 
those lines that occur in both lists .. The estimated 
errors in the value of the levels range from ± 0.01 
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cm- I for Lhe low eve n levels to ± 0.05 em- I for those 
high terms that arc determined by only a few 
transiLions. 

The arl"a~' of observed terms is presented as tabl e 
2. To facilitate comparison, this array is given in 
the same form as the alTa~r of predicted terms 
published in A.E.L. [15]. 

The complete list of classified lin es is given i ll 
t able 3. The in te nsity of t he observed line on an 
arbitrary scal e of 1 to'1 0,OOO, is listed in column 1. 
The wavelength in column 2 and the correspo nding 
wave number is listed in colum n 3. The classiflcation 
of the observed transition in Lerms of the energy 
levels listed in table 1 is given in column 4. A partial 
list of the 40 most intense remaining unclassified 
lines is given in table 4. 

3. Discussion of Results 

3.1. Even Terms 

The l;;:nown parent terms in Ru II have proven a 
useful guide in assigni ng the 4di 58 configurations in 
Ru 1. T erms can be assigned on the basis of the 
intensity of the combinations wi th a fair degree of 
certainty for the limits a 4:F' , a 4P , a 2G, a 2P , a 2D , 
and a 21-1 in Ru II. A striking analogy exists with 
Fe I , although the term intervals are more irregular 
in Ru 1. For these configurations, the levels arc 
roughly 6000 to 12000 em- 1 lower than similar terms 
in F e 1. 

All energy levels of Ru I which have been found 
are listed in table 1. T erm designations have been 
assigned when possible. The notation is identical 
with that used by C. E. Moore in th e Atomic Energy 
Level Volumes [15], henceforth referred to as A.E .L . 
The configuration is given in Lhe first column, term 
designation in the second, J-valu e in the third, 
energy level in the fourth, the term-intervals in the 
fifth and the observed g-value in the sixth column. 
The five miscellaneous even levels are designated 
with letters B through F. Energy levels of odd 
parity are give n in italics. Miscellaneous odd levels 
are designated by numbers 1° through 63°. The 
i ni tials in the last column indicate the earliest refer
ence for each level. The meaning of these initials 
is as follows: P, Paulson [2]; ML, Meggers and 
Laporte [3,4]; S, Sommer [5,6]; HM, Harrison and 
M cN ally [7]; Mc, l\ fcN ally [8]; and Ie, this paper. 

This table is iden tical with tha t published in 
A.E.L. [15J except for the following changes: The 
levels d 3F 2, a IF3, a 116, e 5G 4 , e 3P 2 , Fl and 63 °3 have 
been added, minor typographical errors in the energy 
level of y 3Ho5 and in the g-value for b 3H 6 have been 
corrected and the level formerly designated as A4 
has been designated j 3F4 . The majority of the 
g-values are quoted from Harrison and McNally [7] 
and McNally [8]. The hi th e1'to unpublish ed g-values 
from McNally's thesis togeth er with a few additions 
con tributed by the presen t author are included in 
the following paper . More Zeeman observations 

are needed in the red and infrared regions, where the 
present sJlectrograms record only very few lines. 

The wnter has ben efi ted from consultations with 
Trees who has furnished theoretical predicted values 
for all of the low even terms . These calcula tions 
are based on parameters derived from kn own levels 
and are an excellen t guide to the analysis. The 
g.eneral agreeme n ~ of observation with his pred ic
tlOns IS good. HIS paper [13] should be co nsulted 
for further details. 

The LS coupling des ignations represent in O"eneral 
the major co:r~1pos i tion of each level, but som: of the 
levels are mIxed to such a n exLcn t that the LS 
noLation should be used with cau tion. ] n particular 
the designations of the levels a 3Dz at 15054.07 em- i 
and ~ JDz at 17045.97. cm- 1 should, according Lo 
!rees. calculatlOl1s be mLerchanged. The relative 
ll1tenslttes of the observed combinations and Lhe 
term intervals, however favor the desio'naLions 
assigned i n table l. ' '" 

The level at 25200.97 C111.- 1 has been designated as 
4d7 (a 2F).58 a JF3 despite the absence of any ob
s~rved combinations wi th si nglet levels . This as
SIgnment was made on the strength of Trees' calcu
lations which predi ct a level at 25210 cm- J eo:m.posed 
of 58 percent 4([l (a 2F) 581F3 and 16 percent 
4d6582 3G3 . The odd terms of similar parentage are 
unfortunately not well known. 

The a 5D term having the configuratio n 4d6 .582 is 
abo"ut 8000 em- I higher than the corresponding terms 
JD:B e 1. The level a 5D 4 , corresponding Lo the groun d 
s tate of F e I , occurs at 7483 cm- I in Ru 1. Th e 
r~maining terms of thi s co ufiguration a re only slightly 
hIgher . (0 to 3,000 em- I) than the corresponding 
terms 111 Fe J. Of the 16 terms predicted for this 
configuration, 8 have been id entified bu t cl 3P and 
b 3D are each mi ssing one le vel and.f 3F is missing 
two levels. Of the 8 singlpts predicted, only a 11 has 
been found . According Lo Trees' predictions th e 
higher IS and ID Lerm s will lie above the ioni z~tion 
li:?1-it . The other missing singlet terms are IS pre
dlcLed near 33411 cm- I, ID near 33905 cm- I, IF near 
39308 crn- I and two lG terms, one near 31719, the 
other ncar 48417 cm- l . A high 3p Lerm predicted 
near 43571 em- 1 is also missing. .. 

The b 3D 3 level deviates sufficien tly by 582 cm- I 
froJ? Trees' value to cast some cl~u1i t upon it~ 
v:ahchty. A level at 296 17 .15 cm- I which migh t pos
SIbly be deSIgnated as 4d6 582 b 3D I has no t been 
il~cluded i,: . table l. The a~reement wi th the pre
ch cted posltlOn, 29621 cm - I, IS good, but only three 
weak combinations wi th w 3D ;, Z ID;, and y IP~ 
have been observed and fur ther confirmation is 
needed. 

The c 3F 2 and c 3F 3 levcls devia te by 149 an d 173 
cm- I from their predicted posi tions and both are 
strongly mixed with 4dl (a 2:F')58, cl 3F2 and d 3F 3. The 
average deviation of the remaining 18 levels of the 
4d6 582 co nfiguration from their predicted positions 
IS 45 em - i. 

All terms of the 4d8 configuration have been found 
with the exception of lS. This term should occur at 
about 38892 cm - I, The c 3P O level does not agree 
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well with Trees' calculations. The evidenee for this 
level consists of only three transition , but sin ce 
extensive searching r evealed no other levd with 
J = O in this region , it was kep t in t he li st with a 
question mark. The r emaining seve ll le\Tcl ci eviate 
b? less th an 3 7 cm - I from Trees' preciiction . The 
only term from thi s configuration k nown in Fe I li es 
23500 cm- I above the corresponding term, b 3F , 
in Ru I. 

Onl:Y the terms e 7D a ndf oD from the 4d6 5S (a 6D )68 
co nfigmatio n a rc known , a nd the laUcr is in complele . 
The~" are about 6000 cm- I high er than the corre
sponding terms in Fe I. 

The remai n illg even configuratioJls observed in
volve ft 5d dectrol1. The terms with this con
figuration ar e found above 47000 cm- 1 and are 
di.fficuH to find with ce rtain tv because of the lim.ited 
number of ('xpecLecl tranSIt ions. Six of the te ll 
predi cted terms with lhe co nfiguration 4(f1 (a 4F )5d 
arc represented in the tables, but olll~T one , e 3G, is 
complete. Thc)- li(' aho u t 6000 cm- I below those 
in Fe 1. Data Oil the remaining 5c1 co nfigurations 
a re extremcl.\- fragmentary. Two term s, e oS a nd 
part of f 7D a re known a nd te n tati vel.\" assigned to 
4d6 58 (a 6D ).sd. Th e~" lie almost coi nci dent with the 
similar terms in Fe I. 

A possible IPvel a l 55405.64 cm- I mil)' be the 
m issing 4d7 (a lP )5p .[3D; level. A trnns itiOIl from 
a levd at this position to y 3D; would coi l16de with 
the positi on of th e s trollges t remaining lInclassifi cd 
line al 536 1 A . Vel".\" woak lin os at the wavcle ngt hs 
corresponding to combin at ions with three oth er 
levd s, 1/ 5P;, 1/ 5P;, a llcl 6;, have bN'1l fOllne! . Th ese 
combinat ions ma~-, howcvcr, h e coincidental a ile!. thc 
level has not 1) ec l11isted in lahlc I. 

The stronges t rema in ing unclassifiNI lin es li e 
between 4700 a nd 7500 A. ,\Ian~" of these probahlr 
r epresenl tran sitions b etween uniden tified te rms 
" 'ith a 4d7 (a 4F )5d, 4d7(a 4P )5d, 0 1' a 4d6 5s (a 6D )5d 
configuration and odd terms from the same limi ts. 
These mlilLiplPls a re cha racte ri zed b:\- s trong tran si
tio ns Oil the main diagona l wit h ve r~- weak o fr
diago nal transitio ns. Th e corresponciing e ncrg~' 
levels are , thNefo re, difficult to fin d. 

3.2. Odd Terms 

All terJllS of the 4cZ7 5p configuration hav ing as 
limits in Ru l[ a 4F , a 4P , a 2G, a 2D , and a 2H have 
been [ouncl. The in terval s are approximately three 
times as large as those in Fe 1. Those from a 4F lie 
about 5500 ern- 1 b elow the corresponding terms in 
Fe 1. The lwo levels z 5G; a nd z 5G; appear to be 
perttlrbecl dO\YJlward. 

Ln t he next group, i .e. , 4([1 (a 4P)5p , the lowest 
te rm , z 5S·, is 13326 em- I belo,," th e analogous te rm 
in F e I ; the res t a re about 9000 cm- I lower. Also, as 
in F e I, tb e levels of x °D o appear to b e s tro ngly 
perturbed. 

For 4cZ7(a 2G )5p , th e terms ar e about 8000 cm - 1 

below those in F e I , and the intervals of the term s 

y 3Go and z 3H o show evidence of severe perturba
tion. 

In the 4cZ7(a 2P )5p configuration, all levels lie about 
9000 cm- 1 b elow those tha t have been found in 
Fe 1. TIl e inlervals of the x 3D o term show evidence 
of strong pertUl"bation . 

Th e terms of the co nfiguration 4([7 (a 2H )5p lie 
about 8000 cm - 1 below those in Fe I. The intervals 
of z 31° indicale st rong pert urbation. 

Th e levels x 3p~ a ncl x 3p~ of the 4d7 (a 2D )5p 
configuration are miss in g. The remaining terms 
range 6000 to 15000 cm- I belolV Lbose in Fe I , ancl 
the intervals of the x3Fo te rm incLica te a strong 
perturba tion. 

Only t ,,"O terms, x lp o and x IGo of the 4d7(a 2F )5p 
configuration ar e suggested a nd tllCse assignments 
are ten tative . No levels of this co nfiguralion have 
been classified in F e 1. 

For t he configuration 4d6 5s5p th e Lwo t riads of 
septet and qui ntet terms havin g as lim it (L 6D in 
Ru II are well k nown . Th ese terms a re regular and 
li e from 6500 to 8500 em- I above the related terms 
in Fe 1. 

For the 4d6 58 (a 4D )5p config uralion , only two 
terms, w °D o n nel x °F o have been designaLed and 
the level x °Ji'l is mi ssin g. These terms l ie about 
5000 cm - 1 a bove those in Fe 1. Similal'l~", only 
t\\'o terms, y °So an cL x 0p o are asc ribed to 4d6 58(b1p )5p. 
The \" a re about 4000 cm- I a bove t1 lOse in Fe 1. The 
una ssigned Lerm t 3D o may belon g in thi s group. 

One term , Xl T-I o is ascribed to 4d6 5s (b 2H )5p he
ca use oJ its t rong combi nation with a III. 

Five terms are en tered in La bl e l witholl t co n fig ur
ation ass ignments : v 3D o, U 3D o, t 3D o, 10 3GO, and 
1,3GO • All of L1 lCse a re fmgmenlar:y b ul obsen Ted 
g-va lu es a re known for sevell of l he levels involved . 

Th e remaining odd levels lmve bee ll classed as 
misce llan eo lls. These levels lie a bove 40000 cm- 1 

and mos t of th em are probabl.\" fragments of th e 
va rious remainin g 4d6 5851' or 4d7(a 2F )5p config ura
t ion s. Some po sibl e ass ignments, macie on the 
basis of the in tensities of lhe observed combinations, 
are give n in paren theses. Very felv Zeeman dIect 
data arc available in lhis range, ancl t he overl a.pping 
of Lerms is so great that configuration and lerm 
assignments ha ve li ttle significance. 

3.3. Ionization Limits 

T he ionization limi t for Ru I was dete rmin ed by 
fittin g th e observed term values for the two series 
members 4cZ7(a 4F )5s a °F5(T ;= 0.0 cm - I) and 
4d7(a 4F )6s e °Fo(T~= 4 1 256.40 em- I) Lo t he formu
las below. The value of the constanL ex=- 2.43 
X 10- 6 em used is a n interpolaLed value obtained 
by Catalan and Ri co [16]. Thi interpola tion was 
obtained by drawin g a smooth eurve through the 
poin ts given by the available data on a plo t of ex 
versus aLomic number for th e first spectra of the 
clements H,b through Ag. 

Tn= R/(n + tL + ex Tn)2 
T,,= Too- T~ 
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where: Tn is the energy level of the nth series member 
measured rela tive to the ionization limit, 
Too, 

T~ is the energy level of the nth series member 
measured relative to the ground state, 

!l is the quantum defect and is assumed to be 
constant for the series, 

IX is a constant, 
R is the Rydberg constant, and 
n is 1 for the first term, 2 for the second term. 

This set of equations is satisfied by a unique value 
of the ionization limit, T oo . The value of the 
ionization limit obtained in this manner is 59410 cm- 1 

or 7.364 ev. This value of the ionization limit 
agrees well with the value 59417 cm- 1 obtained by 
Catalan and Rico by interpolation between data 
from spectra of neighboring elements in the periodic 
table. 

The author acknowledges C. E. Moore's invalu
able help in assigning configurations and in arranging 
the list of energy levels in to appropriate terms and 
R. E . Trees' excellent calculations of levels and 
compositions for the low even configurations. The 
author also thanks W. F. M eggers for his aid in 
assembling the line list and W. R. Bozman for his 
help in operating the 704 computer. 
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Config. 

4d7(a 4F) 58 

4d7 (a 4F )5s 

4d6 582 

4d7 (a 4P)58 

4d8 

4d7(a 2P)5s 

4d7 (a 2G)58 

4d7 (a 4P ) 58 

4d7(a 2G) 58 

4d7(a 2D ) 58 

4d7(a 2H ) 58 

4c/7 (a 2D )5s 

4d7(a 2H )58 

4d7(a 2P ) 58 

D esig. 

a IiF 

a 3F 

a liD 

a lip 

b 31" 

a 3p 

a 3G 

b 3p 

a IG 

a 3D 

a 31-1 

a ID 

a IH 

a Ip 

J Level 

5 0. 00 
4 1190.64 
3 209l. 54 
2 2713. 24 
1 3105. 49 

4 6545. 03 
3 8084.12 
2 9183. 66 

4 7483. 07 
3 8575. 42 
2 9057. 64 
1 9072. 98 
0 9492. 37 

3 8770. 93 
2 8043. 69 
1 9620. 29 

4 9120. 63 
3 10654.62 
2 11447.31 

2 10623.53 
1 11786.05 
0 11752. 62 

5 12207.05 
4 12816. 69 
3 13699. 07 

2 13645. 75 
1 13981. 67 
0 14827. 50 

4 14700. 32 

:3 16190. 61 
2 15054.07 
1 16712. 58 

6 15550. 16 
5 16240. 13 
4 17096. 87 

2 17045.97 

5 20055.71 

1 20242. 01 

TABLE 1 

Ru I 

Ill terval Obs . g Earliest Contig. 
referen ce 

- 1190.64 l. 397 P 4ds 

- 900. 90 1. 349 P 
1. 249 P - 621. 70 1. 000 P - 39 2. 25 O. 000 ML, S 4d6 582 

1. 284 P - 1539.09 1. 196 P - 1099.54 1. 089 P 4d6 582 

l. 447 P - 1092.35 
- 482.22 1. 420 P 

l. 232 P 4ds 
- 15.34 1. 795 ML, S - 419.39 0/0 H:.vr 4dS 

727. 24 1. 624 P 4d6 582 

- 1576.60 1. 536 P 
1. 985 :'-1L, S 

- 1533.99 l. 255 P 4d7 (a2 F)58 

- 792. 69 l. 086 P 
O. 764 P 4d6 58(a 6D )5p 

- 1162. 52 l. 534 P 
33. 43 l. 684 S 

0/0 S 

- 609.64 1. 190 HM 4d6 582 

- 882.38 1. 033 S 
O. 757 HM 

- 335.92 1. 315 P 4d7 (a 4F)5p 

- 845 83 1. 441 S 
0/0 HM 

o. 992 Hl\I 

1136.54 1. 333 H:'-f . 4d7 (a 'F) 5p 

- 1658. 51 1. 162 S 
O. 676 Hl\I 

- 689. 97 1. 164 H:'-'I 

- 856.74 1. 041 HM 
O. 834 HM 4d7 (a 2F ) 58: 

1. 175 H:.vr 

1. 007 MC 4d7(a'F )5p 

O. 927 Hl\I 

--

D esig . J Level In terval Obs. g Earliest 
referen ce 

c 3p 2 20933. 75 - 1358.89 1. 343 HM 
1 22292. 64 - 1881. 04? 1. 35 K 
0 24173. 68? K 

C 3F 4 21643. 09 1. 08 K - 776.37 3 22419. 46 76. 32 1. 070 K 
2 22343. 14 O. 697 K 

b 3H 6 22162. 06 1. 063 K 
5 22518. 88 - 356.82 O. 99 Ie 
4 23004. 77 - 485.89 O. 91? K 

b IG 4 23392. 60 0.950 K 

b ID 2 23453. 47 1. 162 Ie 

d 3p 2 24927. 48 - 2633. 11 Ie 
1 27560. 59 K 
0 

a IF 3 25200. 97 K 

z 7D o 5 25211,. 16 - 250. 33 l. 592 HM 
4 25464· 49 - 571. 07 l. 625 ML, S 
3 26035. 56 - 437. 18 l. 737 S 
2 26472.74 - 307. 72 1. 992 MC 
1 26780. 46 MC 

b 3G 5 25602. 60 - 40.09 K 
4 25642. 69 - 433.01 Ie 
3 26075. 70 K 

z liD o 4 26312. 83 - 1193. 76 1. 486 ML, S 
3 27506. 59 - 959. 10 1. 425 ML, S 
2 28465. 69 - 652. 80 l. 324 ML, S 
1 29118.49 - 451. 41 O. 953 ML, S 
0 29569. 90 0/0 ML 

z 5F o 5 26816. 23 - 11 98. 56 1. 394 ML, S 
4 2801 4. 79 - 875.68 1. 364 ML, S 
3 28890. 47 - 536.85 1. 293 ML, S 
2 29427.32 - 266. 25 1. 164 ML, S 
1 29693. 57 O. 567 ML, S 

d 3F 4 27289. 24 - 227. 33 K 
3 27516. 57 K 
2 26815. 67 700. 90 Ie 

z 3GO 5 28495. 10 - 1395. 81 1. 230 ML, S 
4 29890. 91 - 196l. 99 ML, S 
3 31852. 90 O. 868 ML, S 

- ---



t-:J -QO 

COli fi g. 

4d i (a 4F)5p 

4dG 5s (a GD ) 5p 

4d6 582 

4dG 582 

4d6 5s(a GD ) 5p 

4d7(a 4F)5p 

4d7(a 4F)5p 

4d7(a 4P) 5p 

4d6 5s (a GD)5p 

4d6 5s (a 6D ) 5p 

4d6 5s(a GD ) 5p 

D esig. 

z 5G O 

z 7Fo 

b 3D 

a 11 

z 7P O 

z 3F O 

z 3D o 

z 58° 

y 5D O 

z 5P O 

y 511' 0 

J 

--
6 
5 
4 
3 
2 

6 
5 
4 
3 
2 
1 
0 

1 
2 
3 

6 

4 
3 
2 

4 
3 
2 

3 
2 
1 

2 

4 
3 
2 
1 
0 

3 
2 
1 

5 
4 
3 
2 
1 

Level In lerval Obs . g 

--- --
28571. 89 - 1707.79 1. 379 
30279. 68 - 1066. 11 1. 263 
31345. 79 808.73 1. 111 
30537. 06 - 421. 74 O. 944 
30958. 80 O. 375 

29160. 46 
- 307. 58 1. 462 

29468. 04 - 126.52 1. 474 
29594. 56 - 297.34 1. 370 
29891. 90 
30018.34 - 126. 44 L 497 - 67. 04 30085. 38 - 29.87 30115. 25 0/ 0 

293.52. 41 
626.59 29979. 00 

29677. 10 

30250. 40 1. 656 - 1134.24 31384.64 - 958. 66 I. 895 
32343. 30 2. 059 

30348. 45 l. 276 
32391. 95 - 2043.50 1. 133 - 780. 07 33172. 02 1. 026 

3 10M 35 - 1163. 30 1. 204 
3'2207. 65 - 1:172.57 1. 032 
33580. 22 O. 522 

31186.03 2. 034 

33446. 84 1. 492 16. 19 33430. 65 - 298.01 1. 496 
337'28. 66 - 362.40 1. 477 
34091. 06 - 288. 58 1. 522 
34379. 64 0/0 

34072. 41 - 809.51 1. 646 
34881. 92 1. 808 
35046. 77 - 164.85 2. 385 

34772. 55 - 698. 60 1. 402 
35;'71. 15 - 335. 47 1. 364 
35806. 62 - 157. 25 1. 276 
35963. 87 - 274. 90 1. 069 
36238. 77 O. 145 

TABLE l - Conlinned 

RLlr 

Earliest Config . Desig. J Level In terval Obs. g E arii l'st 
reference rde l"ellcl' 

----- ---------
ML, 8 4d7 (a 4P) 5p x 5Do 4 36542.6'2 - 824.40 1. 481 ML 
ML,8 3 37367. 02 - 300.84 1. 379 ML, S 
ML,8 2 37667. 86 - 532.54 1. 442 8 
ML, S 1 38200. 40 398. 17 1. 569 S 
ML,8 0 37802. 23 010 H:Yf 

M C 4d7 (a 4P)5p y 3D o 3 36760. 34 - 204.94 1. 426 HM 
ML 2 36965. 28 - 654. 24 1. 173 ML, 8 
H:Yf 1 37619.5'2 o. 756 S 
HM 
HM 4d7(a 4P ) 5p ap o 2 371 18. 90 1. 469 lVIL, S z - 227. 84 S 1 37346.74 - 126. 14 1. 311 HM 
y[ C 0 37472.88 0/0 HM 

4d7(a 2G ) 5p y 3F o 4 38243. 38 - IH)0. 32 1. 107 HM 
K 3 39433. 70 - 999. 53 o. 968 8 
K 2 40433. 23 0.889 HM 

K 4d7(a 2G ) 5p z 3H o 6 38897.50 600. 41 1. 174 MC 
5 38297. 09 - 976. 19 1. 048 HM 

8 4 39273. 28 0.895 HM 
8 4d7(a 4P )5p z 38° 1 38587. 14 1. 566 8 8 

4d i (a 4P )5p y 5p O 3 38706. 36 - 302. 26 1. 631 ML, 8 
ML, S 2 39008. 62 1. 713 8 
ML, i) - 764.87 2. 315 HM 1. 39773. 49 
S 

4d i (a 2G ) 5p z 'Go '1 39037 . .18 1. 115 S 
8 
8 4d7(a 2G ) 5p y 3GO 5 39450. 66 - 825.95 I. 142 HM 
8 4 40276. 61 41. 22 1. 035 8 

3 40235. 39 O. 890 S 
8 

S 4d7(a 2P ) 5p y 3P O 2 39742. 03 - 174.5 1 1. 299 
ML,8 1 39916. 54 22. 04 I. 606 8 

0 39894. 50 0/0 HM ML, 8 
8 1. ° (3 F C) 4 40439. 2li J. 196 8 ML, S 
HM 4d i (a 2G) 5p z IR c 5 40616 22 1. 020 MC 

S 4d7(a ZP ) 5p x 30 ° 3 40768. 15 1. 159 ML, S 
8 2 42007. 26 - 1239. 11 1. 007 8 
HM 1 41016. 65 990. 61 0. 895 HM 

HM 4d7(a 2G ) 5p z IFo 3 409),8. 65 J. 137 S 
ML, 8 
ML, S 4d7(a 2D ) 5p x 3F o 2 41182.94 77. 10 O. 877 S 
ML 3 41260. 04 ]086.86 1. 235 S 
ML 4 ),28),6. 90 1. 247 HM 



4d7(a 4P )6s e 5F' 5 4 J256.40 - 1762.17 MC 4d6 5s(a ' D )5p 'W sD o 4 44243. 49 - 827. 91 1. 473 ML, S 
4 430 l8.57 - U 57.66 lU C 3 45071. 40 - 719. 01 1.449 ML, S 
3 4",176.23 284.1 4- MC 2 45790 . .1, 1 - 400.99 1.484 ML, S 
2 43892. 09 - 45 1. 82 S J 46191. 40 - 274. 95 1. 439 HM 
1 4-+343. 91 ;vre 0 .1, 6.1,66. 35 E: 

4d7(a 2D )5p I w 3D o I 3 41482. 66 - 1051. J5 1. 286 S 30 (31'0) .1,.1,301. 1.1, 1. 350 H:'II 
2 42533. 81 - 360. 61 

1. 025 :'Ill, 
1 .1,2894. 42 0.8JO I-D1 4rI6 5s(a 4])5p x 51"° 5 .1,.1,321. 81 - 285. 80 1. 303 ~1L 

.J .1,.1,607. 61 - 1 93.20 :'IlL 
4d7(a 2H )5p Z 31° 7 42260. 53 682. 78 1. H6 ;'IIC 3 4.1,800. 81 - 791. 52 

:\11, 
6 41577. 75 1. 0 13 [-DI :2 .1,5592. 33 Ie 
5 42978. 28 - HOO.53 O. 861 :'II C 

4d7(a 2H )5p x ~ G o I 5 .1, 1739. 30 - 1l!l!l. 82 1. H17 :'I IC' ",0 3 444.1, 1. 59 O. 76 :\IC 
4 42939. 12 1. 07 ? K 
3 .1,3975. 79 - 1036. 67 O. !l3", S 5°(5GO) 2 4.1,891. 40 0.383 l\I1, 

4d7(a 2D )5p z ID o 2 .1, 1756. 15 1. 182 IDI 4rIB 5s(h 4P)5p Y ' So 2 46197. 37 2. 224 J\: 

4d7 (a 4F)6s e 3F 4 4 J825.23 - 12!l0.24-
;'IIC -I d 7 (a 2F )5p: X IF O 3 45021. 98 J. 05!l :\IC 

3 43115. 47 - 185",. 57 S 
2 44970. 04 S -kl' (a 21-1) 5p Y IG O ·1 4536.1,. 72 O. 962 :'II C 

v 3D o I 3 .1, 1880. 85 - 1016. 38 1. 163 S 6° 3 45475. 77 1. 547 ;'IIC 
2 42897.23 K 
1 4d7(a 2F)5p: x IG O { 45528. 61 J. 08 .\1C 

4d7(a 2H )5p z Ire 6 42404. 14? K 7° 3 45549. 51 

to.:) 4d7(a 2P )5p z 1]-'0 1 .1,2415. 81 O. !l65 }DI 4(1'( (1 ' F )6]) : 10 3F o 4 45755. 55 - 1191. 03 :\IC -w 3 .1, 69.1, 6.58 - 301. 40 1. 022 S 
4d7(a 2P )5p z ISO 0 42620. 80 0/0 H:'I[ 2 47247. 98 0. 702 MC 

4dB 5s2 f 3F 4 42895. 39 S t 3D o 3 
2 45923. 36 - 576.34 1.089 H :'I1 

4d7(a 2D )5p y 'Fo 3 42998. 31 O. 995 l-DI 1 46.1,99. 70 0. 72 l\fC 

4d7(a 2P)5p y 3S0 .1,3107. 52 1. 533 :\IC 8° 1 45978. 14 O. J -1 E: 

1< 3D o 3 !l0 1 .1, 6056. 23 1. 155 MC 
2 43509. 17 - 332. 36 1. 158 S 
1 43841. 53 O. 800 H:'II JO o 4 .1, 6067.24 MC 

4d7(a 2H ) 5]) y 3H o 6 .1,35.1,8.67 - 560. 7", 1. ] 62 K ll o 0 46102. 93 0/0 EM 
5 .1,.1, 109.41 - 552. 60 I. 033 :'Irc 
4 44662. 01 O. 925 :'IIC' 12° 4 46273. 20 MC 

4d7(a 2H )5p y 'H o 5 43596. 58 1. 03 K J 3° 4 .1,6.1, 00. 58 ML, S 

10 3GO 5 437.1,2.81 - 120. 10 1.272 :'IlL 4d6 5s(b 2Il )5p: x 'll o 5 46495. 05 1. 030 MC 
4 43862. 91 K 
3 4d7(a 2D )5p: y ,po 1 46528. 26 1. 05 MC 

4d7(a 2]-') 5p y 'D O 2 43903. 4 1 1. 026 :'IIC H O 4- 46695. 02 MC 

2°(SG O) 6 43998. 60 1. 21!l :'Ire {dB 58(b 4 P) 5p X s]-'o 3 46746.35 - 57. 25 M C 
2 46803. 60 - 696.94 M C 

4d7(a 2D )5p X 3P O 2 44234. 68 1.422 S 1 47500. 54 K 
1 
0 15° 1 46789.23 K 



r 

t-) 
t-) 
(;) 

Con fig. 

4d7(a 4F ) 5d 

4d7(a 4F ) 5d : 

4d7(a 4F ) 5d: 

4d7(a 4F ) 5d: 

4d7(a ' F )6p : 

4d7(a ' F )5p: 

D esig. J 

--
f 5F 5 

4 
3 
2 
1 

e 5D 4 
3 
2 
1 
0 

e 50 6 
5 
4 
3 
2 

16° 3 

e 30 5 
4 
3 

17° 4 

18°(5D O) 0 

19° 4 

s 3D O 3 
2 
1 

200(5D O) 2 

e 3p 2 

21° 5 

B (3F ) 4 

22° 3 

23° 3 

24° 5 

25° 3 

26° 1 

27 ° 4 

-----

Le vel Interval Obs. g 

46906. 32 - 1637. 56 48543. 88 - 265.40 48809. 28 

46972. 42 - 215. 90 1. 36 
47188. 32 - 1532.55 48720. 87 - 792.46? 4951 3. 33? 

46991. 15 - 1530.62 48521. 77 - 51. 20 49604. 93 
49553. 73 1. 35? 

47046.54 1. 058 

47084. 80 - 1642. 88 1. 19 
48727. 68 - 948. 29 49675. 97 

47157. 28 1. 24 

47176. 90 

47261. 52 1. 12 

47339. 32 - 208.01 1.377 
47547.33 1. 057 

47345. 10 1. 55 

47458. 76 

47425.17 

47486. 96 

47526. 09 1. 134 

47635. 33 1. 06 

47642. 87 

47788. 72 

47809. 11 

47817. 84 1. 32? 

T A B L E I- Continued 

Ru I 
---

Earliest Config. 
reference 

S 
K 
K 

K 
M C 
S 
M C 

K 4d6 5s(a 6D ) 6s 
K 
K 
MC 

M C 

S 4d7(a 4F) 5d : 
K 
K 

M C 

K 

Me 

M C 
M C 

M C 

K 

S 

M C 

M C 

K 

M C 

M C 4d7(a 'P) 5d 

M C 

D esig. J 

28° 3 

29° 3 

30° 4 

31° 4 

32° 2 

33° 2 

e 7D 5 
4 
3 
2 
1 

34° 3 

e 3D 3 
2 
1 

35° 3 

36° 5 

37° 3? 

38° 4 

39° 1 

40° 3 

41° 2 

42° 4 

43° 3 

44° 2 

45° 1 

46° 3 

47° 4 

e 5p 3 
2 
1 

--- - -. ---- ---; 

Level Interval Obs. g Earliest 
reference 

47868. 35 1. 309 M C 

48003. 00 M C 

48109. 32 M C 

48143. 98 M C 

48164. 79 M C 

48326. 73 1. 08 K 

48386. 33 - 848. 82 1. 602 K 
49235. 15 - 781. 55 1. 649 K 
50016. 70 K 
50539. 81 - 523.11 K 
50618. 88 - 79. 09 K 

48405. 09 1. 14 M C 

48489. 66 - 1268.22 1. 28 K 
49757. 88 M C 

48493. 01 1. 14? M C 

48503. 30 M C 

48570. 85 M C 

48597. 45 1. 208 M C 

48604· 34 2. 06 M C 

48765. 88 M C 

48779. 15 M C 

48853. 69 1. 23 K 

48933. 93 M C 

49037. 35 K 

49047. 61 M C 

49141. 4 ~ 1. 03? M C 

49165. 05 M C 

49291. 06 - 881. 78 K 
50172. 84 K 



~ 
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4d6 58 (a 6D )5d 

4d6 58 (a 6D )5d: 

48° 

49° 

50° 

51 ° 

e 5S 

C (IF) 

f ' D 

52° 

53° 

54° 

v 3G O 

F 

3 49303. 88? K 

1 49408.97 Ie 

2 49417. 50 K 

4? 49447. 53 K 

2 49489. 56 K 

5 49592. 90 K 

5 
4 49624.26 K 
3 
2 51058.64- - 1671. 16 K 
1 52729.80 K 

4 49722. 18 K 

1 49761. 61 K 

3? 49918. 28? K 

3 
4 49949. 25 173. 16 :\IC 
5 50122. 41 1. 16 :\1 C 

1 49953.01? K 

55° 2 49970. 65 MC 

56° 2 50027. 96 MC 

57° 1 50192. 07 MC 

58° 1 50338. 99 MC 

4d6 58(a 6D)68 f 5D 4 50350. 52 - 1014.30 K 
3 51364. 82 - 636.53 K 
2 52001. 35 K 
1 
0 

59° 3 50351. 93 K 

60° 1 50772. 05 K 

61° 4 51360. 21 1. 094 MC 

D 3 52455. 23 K 

62° 4 53717. 63 K 

E 4 54043.38 K 

63° 3 54291. 55 

Rn rr ('F -±Y:!) Limit 59410 

-- .- -~.. -----
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TABLE 2. Ru I observed term8* 

Con figuration 
] 82 282 2p6 382 3pB Observed terms 

3d'O 482 4p6+ 
----

4-dB { c 3p b3F 
biD biG 

{ d 3p ? 
a 5D 

'ldB 582 b 3D c 3F b 3G b 3H 
J3F a II 

n8 (n~5) np (n~5) 

4d7(a'F)nx { a, e °F z 5D O z 5FO z 5GO 
a, e 3F z,8: 3D o Z, w: 31"0 Z 3GO 

{ sp Z s8° ySP O x sD o 
4d7(a ' P)nx b3p Z 3S0 z 31'° y 3D O 

4dB 58 (a BD )'/lx { e 7D Z 7P O Z 7Do z iF o 

J ' D z sp o y sD o y 51"0 

4d7(a 2G)nx { a 3G y 31"° y 3GO 
a lG z lFo Z IG O 

4d7(a 2P)nx { a 31' y 38° y3P O x 3D o 
alP Z 'So Z lPO Y lD O 

4a7(a 2])nx { a 3D x 31'° w 3D O x 3F O 

a I]) y Ip O: z 1])° y' FO 

4d7(a 2H )nx { a 3H x3GO 
alH y 'Go 

4dB 5s(a ' D )nx w 5]) 0 x ,sF o 

4d7(a 2F)nx { d 3F: 
a 1F: x 1Fo: x ' Go: 

4dB 58(b 4P)nx y 58° x sp o 

4dB 58(b 2H )nx 

*For predicted terms in t he spectra of the Ru I isoelectronic sequence, see Vol. III, Introduction. 

nd (n~5) 

e 5D: J5F: e 5G: 
e 3P: e 3D : e 3G: 

e SP 

J 7D : 
e 58 

Z 3lP 
Z IH o 

y 3H o z 3JO 
y lJ-P z 'I O 

x 'Ho: 



Intensity vV:we- Wave T erm combinaLion I n ten sity \Vave- \Vave T erm co mbination 
len gth number length number 

.tl cm-1 A cm- I 
1 2057. 07 48597. 28 a 01"0 - 38, 15 2200. 280 45--1M.5 a 5F3- 22§ 
2 2059. 86 ·[85:31. 47 a 51",-52. 2203. 67 45364.69 a 51"5-y IG. 
2 2061. 06 -1-8503. 21 a 51"5-;36 :; 1 2206. 61 45a04. 26 a 5F,- x IH :; 
4 2071. 43 48260. 43 a 01"3-593 40 2209.08 45253. 60 a 5F 3- 20, 
3 2076.43 481H. 23 a 51"5-31 . 1 2209. 356 45247.95 (I 51"3-8 3D 3 

3 2077. 77 48113. 19 a 51",- 483 4 2210. 655 45221. 37 a 5F ,-33, 
3 2077. 93 48109.49 a 51"5-301 3 2211. 214 45209.94 a 51" ,- ]3, 
1 20 O. 12 48058. 84 a 01"2-601 4 2213. 823 45156. 66 a 5F3- w 31"2 

15 20 3. 78 47974. 44 a 5F,- 47 4 3 2217.46 45082.60 a 51",- 12, 
2 2085. 43 47936. J,8 a 51"3- 56 , 2 2223.749 44955. 12 a 5F 3- 163 

6 2090. 22 47826. 65 a 01",-543 4 2224. 162 44946.77 a 5P3-62, 
8 2097.24 47666. 58 a 5F,- 601 25 2227. 640 44876. 60 a 51".- 10 , 

15 209S.46 47638. 87 a 01"2-593 3 2228.702 44855. 22 a 51"3- w 3F 3 
15 209S.S2 476;'\0. 70 a 51"3-.52, 1 2229.76 -1-4833. 94 a 51'\-8 3D , 

2 2105.53 47478. 92 a 51"2-57 1 4 2230. 708 44814. 89 a 31",-'61, 

1 2109. 91 47380. 38 a of ,- 3i3 20 2230. 804 44812. 96 a 5F2-223 
2 2J J2.33 47326. 10 a 5F3- 50z 30 2232.08 44787. 35 a s-F2--x sPi 
I 2]15. 21 47261. 67 a 5F5- H), 25 2235. 836 447 12. 11 a 5F3- x 5P , 

10 2L17.4 IS '17212. 39 a 5T<'3-483 4 2236. 261 44703. 61 a 5F,- 26, 
2 2117.745 47205. 10 a 01"2-543 50 2238. 35 44661. 90 a 51" 5-Y 3['1, 

2 2J23. 67 4707:3. "12 a 01"3-47 , 2 22~38 . 700 44654. 92 a 5],\-X 5p § 
10 2]2-J.74 470--19.72 a 51"3- 46§ 6 2239. 56 446:3 1. 87 a 51"2-20 , 

5 2129. 10 46953. 37 a 51",- 31, 50 224 1. 075 44607. 60 a 51"5 .' sF4 
2 2130. 67 469 J8.78 a 5F,-30, 2 224\. 278 4460:3. 56 a 51"3-14. 
4 2133. 12 4686·1. 90 a 51"1- 55 , 60 22'L:l . 23 4456-1. 75 a 5F,-w 31" , 

2 2135.51 468 12.46 a 51",--293 15 22·19.44 4444 1. 73 a 51i\-8 3D z 
]5 2140. 88 46695. 05 a 51"5- ]4 , 6 2251. 820 4·1394. 77 a 5T<\ -X 5P , 
4 2142. 66 46656. 26 a 51" ,- .')3, 50 225:3. 65 44358. 72 a 51",-73 
7 2144. 00 46627. 10 a 51".,- 27, 30 2254. 71 44::\37. 87 a 51".--x 'G , 
5 2145.328 46598. 24 a "]<',-253 4 2254.953 4433:3. 09 a 51"2-163 

6 2149. 59 46505.86 a 51"3-38, 80 2255.53 4432l. 75 a 5],\-X 51":; 
5 2150. 09 46495. 05 a 5F5-x 1H Z 40 2256. 187 44308. 85 a 5F J- ] 3. 

15 2150.824 46479. 19 a 5F3-37§ 1 2257.40 44285. 04 a 51",-63 
]5 2] 52. 411 46 ·~H. 92 a 5F.- 233 100 2259.529 442'l3. 3 1 a 5I'';-w 5D . 

5 2157. 54 46334. 52 a 51"2-45 , 3 2263. 079 44173.92 a 5F,,-y 'e , 

10 2160. 394 4627:3. 32 a 5F 5- 12, 20 2264.696 4·1.142. 38 a 5F I- w 3Fi 
15 2162. 202 46234. 6:3 a 5D ,- 62 , 1 2266.41 44]09. 00 a 5F5- y 3H :; 

2 2162. 855 46220. 67 a 5F 2- 433 2 2267. ;379 44090. 15 a sF 2- x 5P , 
]0 2166. 23 1 46 J4.8. 65 a 51"1-8 3D a 40 2268.34 44071. 47 a 51",- 180 
15 2169.775 46073.27 a 51"3-322 20 2270. 322 44033. 00 a 5F,-x 5p § 

7 2J70.060 46067. n a 5Fs-1O, 1 227 1.446 440 l1. 22 a 5F,-x ' F 3 
7 2J70. 126 46065.83 a oF2- 41 , 100 2272. 091 43998. 72 a 5Ji\-26 
5 2172. ;396 46017. 70 a 5F3- 30, 50 2278. 198 43880. 79 a of ,-w 5D 3 

10 2174.811 45966. 60 a 51",- 17, 60 2285.382 43742. 87 a of ;-w 3Gs 
12 2 17 5. 978 459·ll. 95 a 01",- 451 60 2287. 695 43698. 65 a 5F 3-w 5D 2 

10 2176. 452 45931. 95 a 51",- 442 1 2288.478 43683.69 a 5T<\ - 151 
12 2177.43 45911. 32 a 51"3-293 40 2292. 333 43610. 24 (t sF .-x sF § 

6 217S.389 '15891. 11 a 51"2-391 30 2293. 044 43596. 72 a 5Fo-Y 'Hs 
5 2180. 06 45855. 94 a 51",- 163 50 2294. 054 43577. 52 (/ 3T<"-v 3e s 

20 2183. 687 45779. 78 a 51"2-353 40 2295. 560 43548. 94 a 5Fo-y 31-I6 

10 2183. 829 45776. 80 a 5 1~3- 28 3 8 2298. 11 43500. 62 a 5F;s-:c 5F2 

10 2]S4. 835 45755. 73 {a 5Fo- w 3F ; 60 2299.289 43·178. 31. a 5F2- w 5D l 
a 5]:(-10 3F3 40 2299. 641 43 ·~71. 66 a 5F,-y 3H ; 

2 2187. 632 45697.23 a 5F 3- 253 50 2300. 350 13,. 58, 26 a 51"3-73 
20 2]88. 754 45673. 81 a 5F ,-4J 2 8 2302. 226 43422, 85 a 5F I- y IP I 

15 2]94.428 45555. 73 a 5F,-x 5p § 100 2302. 533 43·U7. 06 a 5F,-x 5F , 
12 2195. 733 45528. 66 a 5F5- x Ie , 70 2305. 517 4:3360. 88 a of ,- w 5Do 
10 2196. 120 45520. 63 a 5P3-633 ] 5 2310. J3 43276. 17 a 3F 3- 614 
20 2] 96. 901 4550'L 45 a 5F,- 14, 80 2317. 784 -13 l31. 40 a of ,- x of :; 

6 2199. 459 45451, 54 a 5F 2- 322 40 2318. 905 43110. 56 a 5F3--x '1"3 

223 



TABLE 3- Continued 

I ntensity Wave- 'Wave T erm co mbillat ion In te ns ity Wave- 'Wave Term combinat ion 
length nu mber length n umber 

A cm-' A cm- ' 
40 2320. 23 43085. 94 a 5F,-w 5D l 1 2421. 580 4]282.82 a 5D,- 40§ 
60 2320. 699 43077. 23 a 5F2-w 5D , 15 242 1. 772 4] 279. 54 a sDo- 60 1 
80 2322. 009 43052. 93 a 5F4-w 5D 4 5 2422. 165 41272. 85 a sF,- 27 ; 
60 232 5. 952 42979. 95 a sF3- w 5D :; 50 2422. 574 41265. 88 a 5D,- 581 
15 2327. 536 42950. 71 a sF ,- 91 2 2422. 767 41262. 59 a sF2-x3G:; 

2 2329. 30 42918. 18 a 5F,-·y 3H 5 4 2423. 089 41257. 11 a s1's-562 
60 2331. 43 42878. 98 a 5F2-x 5Fz 30 2423.877 41243. 69 a sF,- 25§ 
40 2331. 770 42872. 72 a sF,-81 5 2425. 299 41219. 52 a 3Fs-483 

1 2:331. 98 42858. 86 a sD,-593 10 2426.699 41195.74 a sF ,-31 
] 5 2333. 7:)6 42836. 67 a sF 2- 7§ 10 2428. 323 4] 168. 19 a sF 2-593 

40 2335. 738 42799. 90 a sFs-52 80 2429. 594 41146.65 a 5DS- 52, 
1 2336. 53 42785. 39 a 5FC--X sG3 5 2430. 62 41129. 28 a 5F ,-x sP , 
6 2::\37. 98 42758. 86 a sF,-'183 40 2431. 51 41114. 23 a sD,- 38, 

]00 2340. 696 42709.25 a 5FS-X 5F :; 90 2432. 915 41O~lO. 49 a 3F,- 23§ 
40 2342. 02 42685. 11 a 5F,-w sD , 20 2433. 064 41087. 97 a 5D,-373 

80 2342. 72 42672. 35 a sF ,- w 3G, 25 2433.477 41081. 00 a 3FS- 47, 
8 2344. 5:34 42639. 34 a sD,-v sG5 40 2434. 879 41057. 35 a 3F3- 463 

100 2348. 318 42570. 64 a 5F3-y 3H , 2 2437. 078 41020.30 a 5D,-365 
150 2349. 338 42552. 16 a sF,-w 3G3 50 2437. 790 41008.33 a 3F 2- 571 
200 2351. 33 42516.11 a sFs--x SF , 6 2438. 055 41003. 87 a 5P 2- 451 

6 2352. 84 4.2488.83 a sF,- x 'F3 1 2439. 408 40981. 13 a 3F,-223 
15 2352. 94 42487. 02 a sF ,-x SF , 20 2440. 05 40970. 35 a sD 2- 56, 

5 2354.10 42466. 08 a sD ,- v 3G, 20 2440.977 40954.79 a sD,- 55, 
90 2350. 093 42358. 25 a 5F,-w sD :; 7 2441. 200 40951. 05 a 5P s- 52; 
50 2360.712 42347. 16 a sFs-x 3F , 50 2442. 934 4092 1. 98 a 5D,-343 

2 2362.871 42308. 46 a 3F,-42; 1 2443. 45 4091 3. 17 a sD,--55, 
1 2365. 14 42267. 88 a 3Fs-59:; 1 2443. 85 40906.48 a SFs-y 'F3 

25 2365. 743 42239. 26 a sD,-52, 1 2444. 189 40900.97 a 3G4- 62, 
10 2367. 769 42220. 95 a 3F ,- 40:; 60 2444. 38 40897.78 a sD ,---55, 
80 2370. 159 42178. 20 a sF 2- 5, 30 2444. 828 40890.28 a sP 2- 433 

3 2372. 13 42143. 34 a sFs-x 3P , 50 2445. 43 40880_ 22 a 3F,-215 
100 2375. 272 42087. 60 a sF2-x sF 3 2 2446. 600 40860. 67 a sD 2- 543 

2 2378. 75 42026. 06 a 3F,- 373 2 2447. 25 40849.82 a 3F s- 4·3:; 
6 2386. 678 41886. 47 a 3FS- 55, 40 2447. 439 40846.67 a sDo- 581 
2 2387. 359 41874.53 a sP 2- 54:; 10 2447. 566 40844.54 a sF2- 56, 

100 2387. 881 41865. 37 a sFs-v sG, 2 2448. 5] 2 40828.76 b 3F,-v3G; 
15 2388. 188 41859. 99 a 3F,-343 30 2450. 359 40797. 99 a SF,_ ylD 2 

1 2390. 423 41820. 86 a sD,--483 100 2450. 560 40794.64 a SF ,-S3D 3 
90 2392. 249 41771. 48 a 5FS-W sG, 2 2452. 06 40769.69 a 3F 3- 42, 

150 2392. 425 41785.85 a sF ,- 52 8 2454. 555 40728. 25 a sD,-483 

60 2392. 963 4]776. 47 a sD s- 593 150 2454. 926 40722.10 a. sP2- 40:; 
80 2395. 721 41728.38 a sF,-4:; 30 2456. 279 40699.67 a sDo- 571 

3 2396. 32 41717. 95 a sP,-53, 10 2456. 946 40688.62 a sD ,- 53 , 
20 2397. 406 41699. 05 a sD ,- 60 , 100 2458. 622 40660.89 a sD,- 31 , 
20 2398. 38 41682. 12 a 5D,-47, 30 2460. 73 40626. 06 a sD,- 30; 

80 2399. 750 41658. 33 a sD,-46:; 100 2462. 943 40589.56 a 5DS-47, 
25 2403.173 41598. 99 a 3F,- 31; 20 2464. 366 40566.12 a sD s- 463 

3 2403. 798 41588. 18 a 3F ,- 60 , 100 2464. 699 40560.64 a sP2-39, 
1 2404. 207 41581. 10 a SPs-59:; 40 2467. 576 40513.35 a sF s- 38, 

50 2405. 180 41564. 28 a sF,-30, 3 2468. 29 40501. 63 a sF,-163 

10 2407. 66 41521. 47 a sF 2-X 3P , 2 2469. 20 40486. 71 a sF3- 373 
60 2408. 290 41510. 61 a 3Gs- 62; 30 2470. 71 40461. 96 a 5D,-44, 
10 2411.76 41450. 89 a sD,-433 50 2471. 48 40449. 36 a sP 2-353 
20 2415. 005 41395. 20 a sD 3- 55, 40 2472. 09 40439. 38 a 51i\ - 14 
4 2416. 247 41373. 92 a sDs-vsG, 80 2474. 029 40407. 69 a 5P ,- 56, 

4 241 6. 443 41370. 57 a sD ,- 42; 15 2474. 396 40401. 69 a 3F,-w 3F3 
5 2416.754 41365.24 a sP 2- 49 , 30 2474. 846 40394.35 a SF,-y 3S, 
4 2418. 065 41342. 82 a sD 3- 543 200H 2475. 395 40385.39 a sD,-283 
2 2418. 607 41333.56 a 3F s- 50, 50 2476. 32 40370. 31 a 5P,-463 

30 2419. 205 41323.34 a 3F ,- 28:; 100 2476. 869 40361. 36 a sP,-343 
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T A B '"E 3- Co ntin ucd 

Intensity Wa ve- Wave T er m co mb ill !1Lion In te nsity vVave- Wa ve T erm combina tion 
length n umber lcngth n u mber 

A em-I A rm- I 

1 2477. 53 40350.59 a sP I- 552 100 2533.23 39~ 63. 44 a sD ,-w 3F ! 
1 2477.910 40344. 40 a SD ,- 50! 1 2533. 65 394.56. 9 a sP2-x sPI 

20 2479. 353 40320. 93 a 3F3- 34l 7 2534. 605 394'12.03 a 3Fa-22l 
15 2480. 298 40305. 57 a sD,-25l 10 2535. 03 39435.41 a sD 2- 35l 
2 2481. .56 40285. 07 a SF 2- y I P ! 20 2535. 966 39420. 86 a 3F 2- 391 

3 2481. 68 40283. 12 a sP ,-33! 20 2536. 20 39·U 7.22 a sP ,- 44! 
2 2481. 981 40278. 24 a 5D,-421 5 2537. 697 39393. 97 a SP3- 32! 

10 2482. 077 40276. 68 a SFs- y3 Gl 10 2537. 88 39391. 13 a Sli\-w 3D ! 
10 2482. 538 40269. 20 a sDo- 531 6 2538. 42 39382. 75 b 3F,- 36s 
3 2486. 58 40203. 75 a 5D 3- 412 25 2539. 09 39372. 36 b aF,- 35! 

10 2487.390 40190. 65 a 5D a- 40l 3 2540. 68 393+7. 73 a sD 2- 34! 
30 2489. 77 40152. 24 a SD,- 23! 70 2541. 28 39338.44 a sP3-30. 
70 2489. 92 401 49. 82 a 3F ,- 14. 10 2543. 16 39309. 36 a 3F 2- 35! 
20 2490. 441 401 4 1. 42 (£ sP ,- 531 50 2543. 67 39::101. 47 a SP2-2O! 
60 2491. 76 40120. 17 a 3F 2- 48! 300 2544. 22 39292. 98 a sD J- 28; 

80 2494. 022 40083. 79 a 5D 2- 46l 1 2545. 48 39273.53 a sFs-z 3H , 
50 2496. 56 4004::1. 04 a SD,- 22! 30 2545. 76 39269. 21 a sD 2- 33! 
40 2497. 680 40025. 09 a 3F3- 301 15 2546. 14 39263. 35 a sD ,-x SP ! 
30 2497. 866 40022. 11 a sDa- 381 2 2546. 285 3926 1. 12 a 3F3- 20! 

2 2499. 550 39995. 15 a sP,-40l 150 2546. 668 39255.21 a 3F3- s aD ! 

8 2500. 518 39979. 66 a SD2- 44! 2 2547. 080 ::19248.86 a sF,- I , 
30 2500. 835 39974. 60 a sD ,- 451 20 2547. 48 39242. 70 a sD 3- 27. 
70 2501. 48 39964.29 a SD ,- 44! 3 2548. 16 ::192::12.23 a SP,-29! 
60 2501. 885 39957.82 a 3F 2--t6 ; 'I 2548. 856 3922 1. 52 a 31"2-34; 
25 2502. 37 39950. 08 a 3F,-x 1Hs 300 2549. 470 392 12.07 a sD,- 14. 

15 2502. 7 39942.09 a sD.- 2 JK 300 2549. 56 39210.69 a 3F,-w 3F , 
20 2504. 40 39917. 70 a SDa- 35! 30 2549. 965 3920·1. 46 (I sP 2-w 3Fj 
20 2504.5 1 39915. 94 a sF 3-.o3D ! 60 2551. 72 39177.50 a 31"3-191 

100 2508. 270 39856. 11 a sD,-saD! 25 2552. 295 39 168. 67 a 5F3-X 3F ! 
30 25JO. 13 39826. 58 n 5P 3- 3 • 1 2552. 94 39158. 78 a sP I- 412 

1 25 10. 504 39820. 65 a sF 2-w 3D 2 1 2553. 288 39 15:).44 a 3Gs- 611 
50 2510.965 39813. 34 b 3F,-4:) ; 20 2553.97 1 39142. 97 a 3F 2- 33! 
20 2511. 98 39797. 25 a ' PI- 50! 40 2556. 004 :l9 111. 8<1 a sD o- 39l 

1 2512. 47 39789. 49 a sF3-v3D! 50 2556. 316 :39 L07. 07 a sD 2- 32! 
100 2512. 81 39784. 11 a 3Fa- 28l 4 2556. 94 39097. 40 a 5P3-28! 

10 2513.17 39778.41 a sD,- 191 10 25.~7 . 701 39085. 89 a SF,-y 3G, 
3 2513. 98 39765. 59 a sP 2- 261 100 2558. 540 39073. 07 a 3]<'3-171 

30 2514. ·i5 39758. 16 a sJi"-z IF! 5 2559. 406 39059. 5 a sD 3-·2::1! 
10 2514. 88 3975 1. 36 a SDa- 33! 125 2560. 265 39046. 75 a sP3-27 , 
80 2515. 27 39745. 20 a S1'2-25! 10 2561. 803 39023. 31 b 3F,-31, 

20 2515. 98 39733. 98 a 3'\<'3-271 1 2562. 168 :l901 7. 75 a SP3- 25! 

{ a 3P 2- 59! 3 2562. 55 39011. 93 a sD ,- x 'HS 
1 2516. 34 39728. 30 a 3F,-12, 50 2563. 157 39002. 70 a SP,-16! 

10 2516. 73 39722. 14 a SPa- 35! 10 2564. 39 3 983. 95 a sP I- 391 
10 2564. 41 3 983. 64 a 3F,-x IG, 

80 2517. 62 39708. 10 a sD 2- 4.0! 20 2564. 587 38980. 95 a 3F 2- 322 80 2521. 61 39645. 28 b 3F,- 403 20 2565. 188 3897 1. 82 a sDa-s 3D ! 10 2522. 318 3 9634. 15 a sP3- 34l 10 2565. 804 38962. 4.6 a 2]<'3-16! 
30 2525. 17 39589.39 a sD a- 321 30 2566. 590 38950. 53 a SD,-22! 
50 2525. 63 39582. 18 n 3F 2- 40! 40 2567. 893 38930. 77 a 3F,-6! 

3 2525.92 39577. 64 a sF.-x 3D 3 75 2568. 772 3 917.45 a 5D,-13; 
200 2526. 82 39563. 54 n SD ,- 16! 50 2569. 729 ::18902. 95 a sP2- w 3F 3 

3 2527. 347 39555.29 (I sDo-451 30 2570. 093 38897. 44 a sFs-z 3Hs 
10 2527. 60 39551. 33 a 3:1"3-23 3 100 2572. 282 3886-1. 35 a SP3- 23! 
50 2528. 71 39533. 97 a sD,-30, 100 2572. 412 38862. 38 a 3F3- w 3F ! 

75 2528.874 395:n.40 a sD,- 39l ::\0 2575. 242 38819. 68 a 3F.- y IG t 
7 2529. 456 39522. 31 a 3F ,- IO; 20 2576. 954 38793. 89 a aP 2- 502 

75 2530. 64 39503. 82 a sP 2-s 3D ! 2 2577. 518 38785.40 a 3P,-491 
8 2532. 01 39482.45 a sPz- 223 100 2578. 57 1 38769. 56 { a sFz-w 3D ! 
1 2532. 36 39476.99 b 3F.- 38, a SD 3- 20! 
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TABJ.E 3- Continued 

Intcnsit.v Wave- vVave Term combination Intensity Wave- vVave Term combination 
length number lengt h number 

A C1n - 1 A em- I 
20 2578. 948 38763. 90 a sDa-s 3D s 80 2620. 607 38147. 72 a sP,-w sD l 
40 2579.022 38762. 78 b 3F,-502 15 2620. 870 38143. 89 a SF 3- y 3G3 
70 2579. 222 38759. 78 a sP 2-x sP z 10 2620. 974 38142. 37 a 3P 2- 40s 

100 2579. 536 38755.06 a sP,-22s 15 2621. 071 38140. 96 b 3F,- 191 
10 2579.777 38751. 44 a SD r-261 1 2622. 191 38124. 67 b 3F3- 41 z 

10 2580. 026 38747. 70 b 3F ,- 283 1 2623. 611 38104.04 a sD I- 18o 
100 2580. 803 38736.0'1 a sD I- 261 75 2623. 824 38100.95 a 3D 3- 63! 
125 2581. 140 38730. 98 a SD 2- 25! 5 2625. 081 38082. 70 a sFj-z aR . 

50 2581. 911 38719. 41 a 3F a-X sFz 30 2626. 205 38066. 40 a sD j- 73 
3 2582. 785 38706. 31 a sPI- 33z 20 2626. 356 38064. 22 a 3F2-w 3F ! 

70 2583. 033 38702. 60 a sP,-x sPa 50 2626. 478 38062. 45 a 3F j- x SF. 
100 2584. 136 38686. 08 a sD 3- 19, 100 2627. 650 38045. 47 a sD j-x IG; 

25 2585. 340 38668. 06 b 3F j- 253 25 2628. 262 38036. 62 b 3F 4- 17, 
30 2585. 739 38662. 10 a 3F3-X sP a 25 2628. 536 38032. 65 a sP,-x sPz 
10 2586. 087 38656. 89 a 3Fj-x IFa 40 2629. 925 38012. 56 a sP 2- 91 

5 2588. 193 38625.44 a 3F 2- 261 160 2630. 231 38008. 14 a sD o- x SP ! 
150 2589. 569 38604. 92 a 3F2- 253 100 2631. 304 37992. 65 a SD j- 63 

10 2590. 963 38584. 15 a sD ,- 10. 100 2631. 569 37988. 82 a sD2- 163 
100 2591. 116 38581. 87 a SD a- 17 , 75 2632. 127 37980. 77 a 3P 2- 391 

40 2591. 637 38574.11 a sP a- 20z 75 2632. 496 37975.44 a sP 3- x sPs 

100 2592. 022 38568. 38 a SP 3- S 3D 3 80 2633. 446 37961. 74 b 3Ft- 491 
10 2593. 619 38544. 64 a sP I- 32z 20 2635. 861 37926. 97 a sP I- s 3D :; 
50 2593. 700 38543. 44 a 3G.- 61' 75 2636. 663 37915. 43 a 3Gs- v 3G5 

100 2594. 855 38526. 28 a 3F4- w sDa 3 2636. 952 379ll. 27 a sF I-x 3D ! 
5 2595. 419 38517. 91 a 3P2- 463 1 2637. 961 37896. 77 a 3F j- 43 

20 2595. 640 38514. 63 b 3F j- 233 75 2638. 515 37888. 82 a sDz- w 3F a 
10 2595. 930 38510.33 b 3F 3- 47 , 
75 2597. 322 38489.69 a SD 2- s 3D :; 75 2639. 121 37880. 12 a SPI- X sPi 

10 2639. 866 37869. 43 a 3P ,- 35a 
25 2597. 517 38486. 80 b 31"3-463 60 2640. 324 37862. 86 a 3F 2- 16! 

1 2597. 656 38484. 74 a SP ,_ y IP! 10 2641. 461 37846. 56 a sF4- z IG; 
25 2598. 361 38474.30 a 5D I-s 3Dz 
20 2598. 574 { a sD 3- 163 20 2641. 970 37839. 27 a 3F3- t 3Dz 

38471. 15 b 3F 2- 543 200 2642. 946 37825. 30 a SD3- 13. 
1 2598. 75 38468. 54 a sD 2- 223 75 2646. 002 37781. 62 a 3P,-34a 
5 2600. 719 38439. 42 a 3P o- 571 75 2647. 314 37762. 89 a 3F 2- w aF a 
2 2601. 752 38424. 16 a 31"2- 45 1 50 2648. 451 37746. 68 a sP 2- w SD 2 

2 2602.977 38406. 07 a 31"1- 57 1 40 2648. 782 37741. 96 a 3Gs-v 3G; 
30 2604. 315 38386. 34 a sP3-17. 25 2649. 506 37731. 65 a sD,- 151 

1 2604. 560 38382.73 b 3F 3- 44 2 20 2649.575 37730. 67 a sDI- x Sp !? 
100 2605. 347 38371. 14 a sD ;r--w 3F! 10 2649. 992 37724.73 a sp l- 202 
100 2605. 853 3836:1. 69 a 3F,-s 3D z 30 2650. 395 37719.00 a sD j-x IF a 

2 2606. 935 38347. 77 a s1"3- 14 10 2650. 584 37716. 31 a sD I- 151 
50 2607. 348 38341. 69 a SF 3- y 3F 2 40 2651. 289 37706.28 a 3F3- w SD !? 

125 2609. 062 38316. 51 { a 3F 3- 13, 20 2651. 508 37703. 16 a 3P,-332 
a sD o- 261 30 2651. 839 37698. 46 a 3F j- 1O sD ; 

75 2609. 476 38310.43 a ap ,- 433 25 2651. 874 37697. 96 a sD3- 12. 

20 2609. 873 38304. 60 b 3F j- 21 5 5 2652. 139 37694. 19 b 3F ,- 46a 80 2611. 045 38287.41 a sD ,- 202 
8 2611. 592 38279. 39 b 3F 3- 433 25 2653. 693 37672. 12 b 3F 3- 332 

150 2612. 06 38272. 53 a sD.- w 3F , 5 2654. 470 37661. 10 a 3G3- 61 ; 

20 2612. 895 38260. 30 a sF j- y" 3G5 20 2654. 804 37656. 36 a 3P o- 491 
30 2655. 221 37650. 44 a SF 3- y 3Pz 

5 2613. 198 38255. 87 a 3F.- x sF a 
100 2614. 055 38243. 33 a SF s-y 3F . 75 2656. 563 37631. 42 a 31'1-502 

75 2614. 585 38235. 57 a sF 2- z IF 3 75 2656. 698 37629. 51 a sP 3- 13; 
75 2615. 093 38228. 15 a sD 3-x sP 2 7 2656. 83 37627. 64 a sP I- 1O 3F !? 
20 2617.677 38190.41 a sD 2-w 3F! 75 2657. 163 37622. 93 a 31"1- 491 

3 2657.366 37620. 05 a 3F,-x SF :; 
70 2617. 790 38188. 76 a s]''t- 261 
20 2618. 737 38174.96 a sD I- w 3F !? 80 2658. 391 37605. 55 a 3F 2- 151 
70 2619. 014 38170. 92 a sD 3-x sP a 10 2658. 768 37600. 22 b 3F,-451 
50 2619. 666 38161. 42 a 3F2- 20 z 100 2659. 617 37588. 22 a 6D 4- w sD a 

5 2620. 062 38155. 65 { a 3F,-s 3D s 15 2660. 601 37574. 32 b 3F 4- 14, 
a 3P ,- 41 :; 50 2661. 861 37556. 53 a sP I- 18o 
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TABLE 3- Continued 

Intensity Wayc- 'Vave T erm combin a tion 111(,on 'iLy Wavo- ' ''a\'e T erm co mbinat ion 
len gth number length number 

A em-I A CIII - ' 

100 2664. 761 37515. 66 a 5F,- y sP 3 125 2709. 198 ::)6900. 35 a 5D 3- 63 
1 2665. 154 37510. 13 b 3F 3- 322 5 2709. 755 36892. 77 b 3F a-s aD z 
3 2665. 466 37505. 74 a 5Pz- 73 III 2710.732 36879.47 { b 3Fz- 33 2 

25 2665. 719 37502. 18 a 5P 3- 12, a SP,- t aD I 
20 2666.829 37486. 57 b 3F 2- 433 2 2711. 313. 3687 1. 57 b 3F3- 22; 

10 2667.484 37477. 36 a 3R s-621 10 2712.868 36850. 4-! a [' D ,- t 3D J! 
50 2667. 969 37470. 56 a 5D z- y IP l 75 2713.192 36846. 04 a 5P,- W sD o 
40 2668.342 37465. 32 a 3F 3- 7; 50 2713.728 36838. 76 a sD.-x 5FS 

2 2670. 708 374::)2. 13 a 5P 2- 6; 1 2714. 998 36821. 53 a 5Pa--X 5F " 
0 2673. 477 37393.36 a sDI- w 5D B 40 2715. 233 36818.34 a 3]'> ,- 391 

0 2673. 605 37391. 57 a 3F 3- 63 75 2715. 773 36811. 02 a 5F,-y 3P , 
3 2674.. 471 37379.46 a 3P 2- 293 30 2717.001 36794. 39 a 3F 2- , 
3 2674. 827 37374. 49 I> 3F,-x 1R s 100 2717.401 36788. 97 a 51'\-y ap o 
1 2676. 71 37348. 20 b 3Fa-293 1h 2718.168 36778. 59 a sP 3- 7; 

20 2676. 969 37344. 59 a 3F2-y Ip ) 250 2719. 51 36760.44 a sD 4- w 5D , 

5 2677.881 37331. 87 b 3Fz- 412 70 2721.562 06732. 73 a 5D z-w 5D " 
10 2678. 175 37327. 77 a 5F 1-y 3F " 15 2722. :J86 36721. 61 a 3Pz- 20" 
50 2679. 763 37305. 65 a 3G,- v 3Gs 50 2722. 693 36717. ·1·7 { a sD ,- 1O 5D z 

1 2680. 382 37297. 04 a 5Do- 151 b 3F2-322 
2 26 O. 533 37294. 93 a 3Po- 451 10 2722. 82 :36715.75 a 3p z-S 3D ; 

60 2683. 676 37251. 26 a 3P,- 442 100 2724. 066 36698. 06 a ;D o- w sD I 
60 2684. 089 37245. 53 a 1D2-63; I 2725. ]3 :366 4.. 6:J b 3F3-·s 3D 3 
10 2684. 452 37240. 49 a 3C5- 51, 2 2726. 360 3G668. 08 a 5F1- y sP I 

175 2686. 291 37215. 00 a SD 3-w SD z 50 2726.969 36G59. 90 a ' C.- 61 ' 
40 2687. J:38 37203. 27 a 5[C2-Y 31' , ll! 2727. 505 36652. 69 a 3Ca- 593 

1 26 7. 755 37194.73 a 3lT,- 63; 2 2727. 953 36646. 67 a 3('; s-42, 
50 26 .58:3 37183.28 a 5PI- x 5PZ 80 2728.836 :36634. 81 b 3F,- w 3F , 
70 2688. 888 37 179. 06 a sD.-y 3IT , 2 2720. 129 36630. 88 a 3G,- 51 , 
70 2G89. 804 37 1G5. Hi a 3Pz--25; GO 2729.4.55 :3662G.5 1 a 5D J- x 'F '! 
40 2690. :382 37158. 41 a 5 P 2-X I F' j 1 2729. 790 :36622.0 1 a SDs-y 5S3 

2 2G90. 725 :~7 1 53. 67 a SP2-y "SJ! 0 2nO. 325 :36GJ +. ·f a SF3- y 5P ; 

25 2G90.8JO :37 J 52. 50 { b 3F,-121 100 27:30. 932 36(i06. 70 a 3F2-w 5D 3 
a 5Pa- t 3D z 30 2731. 90:3 36593. 69 a 5P3-y IC , 

50 26\)2.25 1. ::)7 1. n 62 a 3C.-v 3G, JO 2733. 086 36577. 85 a 3F 3- y 31[ , 
1 2G92.716 37 J26. 2J b 3P2-60 1 J25 2733. 578 36571. 27 a SP1- 1O 5D l 

80 2692. 8·[2 :37 124. 47 a 5D'J-x sF4 J 27:34.15 3656:3. 62 a sDo- 91 
150 269:3. 30 37 1..1 8. ] 6 a 5D,- 1O 5D , 250 2735.727 36542. 5J a 5F5--X sD , 

:30 269:3. 65:1 37 JJ3. 29 a 3F3- y "S; 10 2736. 3] 5 36534. 69 a 5D 2-x sF J! 
50 2697.5 JO 37060. 23 a SF 2- y sP l 1 27:37. 145 26523. 61 a 3F3--x SF , 
J5 2698. 050 37052. 81 a SF,- y 3F , 20 27:37. 463 36519. 37 a 5D ,-x 5F J! 

10 2699. 712 37030. 00 a oD,- 11 B 150 2739.2]7 36"195. 98 a 5D 3- w 5D ;; 
20 2699. 793 37028. 89 a S1"2- y 3P Z 5 2739. 454 36492. 83 a 5D.-x 3C ; 
4.0 2699. 882 37027. 67 a 5P2- W 5D 3 II! 2739. 986 36485. 74. a 5Do-81 
:30 2700. 477 370 19. 51 a sP3- w 5D2 50 2740. 217 36482. 67 a 51' ,-1 10 
25 2700. 671 37016. 85 a 5D 3- x 5F2 80 2743. 934 :36433. 25 a 31'\-z 315 

70 2701. 337 37007. 73 a 31"2-w 5D l 125 2744. 448 36426. 43 a 5P3-y 5S2 
5 2701. 997 36998. 69 a oD z- 9, 
4. 2702. 40] 36993. 16 a 3P 1-·1Jz 3h 2744. 705 3642:3. 01 a 3Pz- 16;; 

75 2745. 074 :36·U8. 12 a 5D z- 63 
80 2702. 83:3 36987. 25 a 3F 3-w 5D J 15 2745. 827 :36,,08. ] :3 b 3F.,-x 'C , 

4 270:3. 120 36983. 32 a 5D 1-'~)' 75 2746. 885 36:39+. ] 1 a 31"4-x 3G. 

4. 2703. 3] I 36980. 71 b aF 3- n :; 
a 3Gs-38, 50 2703.796 3697-1 . 07 a 5D3-7:; 1 27-17. 163 :36390. 4:3 

2704.971 { a 3G5- 47 . 40 2747. 963 :36379.8:3 a 5D,-w 3G. 
5 3695 . 01 b 3]'\-34; 40 274.8. 045 :36378. 75 a 3P1-32z 

10 2705. 323 36953. 20 a 51)3-X '(: , 10 2749. 014- :3()365. 93 a 3F 2- 7;; 

70 2707. 477 3692:3. 81 a 3P2-S 3])3 2 27'19. 314 :36361.96 b 3F 2- 261 

100 2707. 969 369 17. 10 a 5Fa- y SP 2 51! 2749. 64 36357. 65 { a 3F3-43 
25 2708. 635 36908. 02 a 5P1- y 'P I a 5P1- 81 

25 2708.84 L 36905. 21 { a s])1- 8, 3 2749. 824 36:355. 21 b 3F,- 63 
a 3C.,- 52, 50 2750. 345 36:348.33 a 3G1- 47, 

5 2709. 045 36902.4-1 a 31'2-22; 2 2750. 864 36341. 47 b 3Fz- 25 ;; 
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TABLE 3- Co ntinued 

In tensity Wave- vVave Term co mbination Intens ity Wav e- vVave T erm combinat ion 
length number length number 

-----
A cm-1 A cm - 1 

60 2752. 262 36323. 01 a 3P2-W 3F ! 50 2808. 221 35599. 25 b 3F2- 16§ 
1 2753. 761 36303. 24 a ' P 1- t 3D ! 150 2810. 029 35576. 34 a 5F3- x'D !i 

10 2753. 968 36300. 51 a 5P,- W 5D ! 250 2810. 551 35569. 74 a 5F,- y 3D! 
10 2754. 358 36295. 37 a 'F2- y 5P ! 20 2810. 695 35567.92 a 3P2- W ' D ] 
60 2754.603 36292. 14 a 3F ,- 6! 25 2814. 862 35515. 26 a 5D,- y IF! 

36271. 37 a 3G3- 55! 
/' 

2816. 116 35499. 45 b 3F2- w 3F! 1 2756. 181 1 
30 2757.064 36259. 75 a 5D ,- w 3GS 100 2817. 092 35487. 15 a 5F2~X 5D ] 
80 2757. 798 36250. 10 a 3G3-v 3G, 200 2818. 359 35471. 20 a 5F5- y 5F , 

2 2758.238 36244. 32 b 3F,-y lG, 40 2818. 809 35465. 53 a 5P 2-1t 3Dz 
100 2759. 682 36225. 35 a 5D 3-x 5F!! 75 2818. 950 35463. 76 a 5P3-X 3P l 

30 2760. 155 36219. 15 a 3G3- 54! 5 2819. 562 35456. 06 a sD,-x 3G, 
100 2762. 304 36190. 97 a 5P2--X 3P ! 1 2820. 667 35442. 17 a 3G3-46! 

60 2763. 133 36180. 12 a 3P2~X 5p ~ ;)0 282l. 171 35435. 84 b 31'1-501 
200 2763. 413 36176. 45 a sF,-x 5D ! 3 282l. 414 35432. 79 a 3P2-91 

50 2763.900 36170. 07 a ' P1- w 5D ] 100 2822. 034 35425. 01 a 3F3-u 3D z 
10 2764.229 36165. 77 a 3P 2- 15] 1 2822. 256 35422. 22 a lG ,- v 3G S 
70 2764.714 36159.43 a 3F3- w 5D l 2 2823. 878 3540l. 88 b 31'2- 451 

5 2765.521 36148. 87 b 3F3-x 5p ] 10 2824. 756 35390. 87 a 31'1- 180 
1 2765.853 36144. 54 a sD2--x IF! 5 2827. 518 35356. 30 b 3F2-x 5p ] 

50 2766. 223 36139. 70 a 5D2- y 'S2 100 2827. 857 35352.07 a 51~\-x !iD" 

1 2767. 389 36124. 48 a SD1- y 5S3 200 2829. 149 35335.92 a 3F,- v 3D! 
50w 2767. 516 36122. 82 a 3P2- X 5P ! 1 2832. 044 35299. 80 a 3P2-t 3D l 

1 2767. 689 36120. 56 a ' P 3- 52 40 2832. 624 35292. 57 a 3G,-30, 
1 2767. 938 36117.31 a 3G,- 43! 20 28;{3. 05 35287. 27 a sD3-w 3G'l 
1h 2769. 893 3609l. 82 b 3F3-x 5P ! 80 2833. 999 35275.45 a 5F3--X 5D! 

50 2770.296 36086. 57 a 5D3-y 3B l 2 2834. 347 35271. 12 a sP I- 53 
100 2770. 698 36081. 33 b 3F,--x IF! 2 2835. 415 35257. 84 a 3F 2- 4! 
100 2772.608 36056. 48 a 3P o- 26] 50 2836. 143 35248.79 a lG,-v 3G, 

Ih 2774. 101 36037. 08 a 3G,- 42l 70 2836. 569 35243. 49 a sD 2- 31 
125 2774.480 36032. 15 a sD3- x sF , 20 2837. 269 35234. 80 a 3G3- 43! 

70 2775. 175 36023. 13 { a 3G3- 52l 3 2837. 814 35228. 03 a 5D I- 31 
a 3P I- 26] 

25 2838. 615 35218. 09 { a 3G,-2J s 
2h 2775. 540 36018. 39 a 3F,-x IF! a IG4-5~ ! 

80 2775. 902 36013. 70 a sD 2- w 5D ! 1 2839.677 35204. 92 a 51'3--X 3G! 
36013.71 a 3F2-y 5S] 80 2840. 537 35 194. 26 a aF,-x 3G5 

5 2777. 480 35993. 24 a 5F2- y 5P ! 2 284l. 173 35186.39 a 3G,-29! 
70 2780. 759 35950. 80 b 3F,- w'D! 2h 284l. 928 35177. 04 a 5D 2- x 31'3 

5 278l. 831 35936. 94 a 3G5- 31, 20 2842. 527 35169. 63 a 3D a- 61, 
80 2782. 205 35932.11 a sP2- x 3G!l 20 2842. 749 35166. 88 a 31'2-W 'D :; 

3 2784.320 35904. 82 a 3P2-y lp] 70 2843. 170 3516l. 67 a 5D I-x 31'1 

30 2784. 516 35902. 29 a 3G,-30l 5 2843. 740 35154. 62 a 3G3- -l2 , 
2 2784.864 35897.81 b 3F 2- 20] 25 2845. 537 35132. 43 a '1'3- y ID J 

75 2785.334 3589l. 75 a 3F3-X3G! 60 2846. 318 35122. 79 b 3F,- w 5D l 
80 2785. 649 35887. 69 a 3F2- w sD § 20 2846. 537 35120. 08 { a 3B 5- 61, 

5 2786.710 35874. 03 a 'F~-z 3S] b 3P 2- 40! 

100 2787. 823 35859. 71 a SP 2-y lDli 30 2846. 750 35117.46 a 3F 2- 31 
80 2848. 586 35094.82 a sFI- x ' D l 2 2789. 615 35836. 67 a 5P3--X 5F, 

3 2848. 812 35092. 04 a 5P 3- W 3G, 1 2789. 833 35833. 87 a 5D2- 5] 
1 2849. 775 35080. 18 a 3G3- 412 6 2791. 036 35818. 43 a sD I- 53 
2 2850. 864 35066.78 a 3G3- 40!l 75 2792. 641 35797. 84 a 5Pz--u 3D i 

3577l. 75 
15 285l. 104 35063. 83 a S1'2- y 3S1 20 2794.678 b 3P 2- 50! 10 285l. 866 35054.46 a 3G5- 19, 30 2795. 508 3576l. 13 a 3PI- s3D] 200 2854. 075 35027.33 a sF 3-z 31'3 1 2796.049 35754. 21 a 3G,- 37!l 1 2854.528 3502l. 77 a IG,-52, 20 2796.543 35747. 90 a 3PO--X 5p] 3 2854.870 35017. 58 a 3P I--X S1'! 40 2796. 697 35745. 93 b 3F3-13l 
30 2856. 044 35003. 18 a 31\ - 151 

1 2796.904 35743. 28 a sD,- x5 Fa 1 2857. 240 34988. 53 b 3F,- Y 3H 3 
1 2798.872 35718.15 a 3D,-60] 2 2858. 591 34972. 00 a 3G,- 25! 

10 280l. 856 35680. 11 b 3F,--x 5F !l 1 2858. 849 34968. 84 a 31'2-X 'F! 
125 2802.805 35668. 03 a 5D3- w 5D~ 

100 2860. 014 34954. 60 { a 5F2--x 5Di 
40 2803.496 35659. 24 a 5D3--X 3Pi a 5P2-y IF! 
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TABLlc 3- Coniinu ed 

In ten8i L.v \V!1ve- \Vave Term combination Inlen iLy \¥ave- 'vVave T erm combination 
\Pl1 gLh lllllllbcr length number 

A cm.- l A cm- l 

20 2860. 369 34950. 26 a aGs- 17, 75 2905. 651 34405. 61 a sF 2-z ap !! 

125 2861. 408 34937. 57 { a 3F4- w 3D ;; 50 2905. 822 34403. 59 a 3F,- z IFa 
b 3]j\- X sF ! 60 2906. 315 34397. 76 a 5D,- ·v 3D ;; 

40 2 61. 718 349:33.78 a 5D 3-1t 30 2 2 2908. 481 34372.14 a 5P2-Z IPI 
1 28(;2. 358 3492fi. !l7 (t 3.P2- 7;; ]50 2908.883 34367. 39 a 5F l-z ap o 

30 2863.003 34918. ] 1 a 5D 2-x aGa 30 2909. 212 34363. 50 { a 5D.-x 3G 4 
20 2863.324 34914. ] 9 a 3Fa- Y IF a a 3Dr-50 z 
10 2863. 975 34906. 26 a 5F,- y aD I 5 2909. 940 34354. 91 a 30 2- 491 

1 2864. 618 34898. 42 a 3G 3- 38, 20 2910. 425 34-34-9. 18 a 5Do- 1t aD I 
] 50 2866. (;53 34873. 65 a 5F.-y aD ! ]0 2910.772 3434-5. 09 b 3P I- 33 2 

25 2867. 465 34863. 77 a 5D4- x 3F , 5 2910. 936 34343. 15 b 3F2-w 5D z 
25 2868. 183 34855. 05 a 3F3--X 3G4 2 2911. 148 34340. 65 a 3G 4- 17' 
30 2868.310 34853. 50 a 5P2- V 30 2 50 2912. 433 34325.50 a 3F 2-u 30 2 

8 2868. 412 34852. 26 a aP 2- 6;; 10 2912. 745 34::)21. 83 a 5D3- v aD z 
15 2868.544- 34850. 66 a 5p,-W 30 1 60 2913. ] 63 34316. 90 a 3P I- 1l3 

2 2868. 945 34845. 79 a r' D,-y 102 50 2914. 294 34303. 58 a 3Po- 91 
40 2870. 213 34830. 4f) a 5D I- y ID !! 25 2915. 614 34288. 05 a 3G5- x lHii 
40 2871. ] 86 34818.59 a 3G,- 23;; 150 2916. 251 34280. 56 a 5F,- y 5F . 

100 287 1.642 34813.07 a 3F3-v 3D !! 40 2917. 132 34270. 21 a aP I- 91 
50 2873. 370 34792. ] :3 (t 3F2- x 3G;; 50 2917. 764 34262. 79 a 3F3--X 3F . 

25 2874.050 34783. 90 a sD 2- u 30 1 75 29 19. 604- 3424 l. 20 a 5FI- z 3P l 
lOOOR 2874 . 984 3'1772.60 a 5F5- y 5F fi 20 2920. 254- 34-233. 58 a lG,-43 ;; 

10 2875. 316 34768. 59 a 5D I- u 30 1 Iff 2920.765 34227. 59 a 5P3- y ' F a 
40 2877. 092 :34747. ] 2 a ' Po- t 30 1 30 2920. 94-9 34225. 4-3 a 3Po-·81 

1 2877. 339 34744. ] 4- b 3F2- w 50 1 3 292 1. ]40 34223. 19 a 3F4- x 3D ;; 

1 2877. 489 3·1742. 33 b 3F,- w 3G, 3 2921. 406 34220. 08 b 3Po- 451 
50 2877. 826 34738. 26 a sP 3- u 3D z 1 2923. 677 34193. 50 a 3G5- ]3, 
25 2879. 358 34719. 78 a 3F,- y 102 5 2923. 804 34] 92. 01 a 3P I- 8, 

100 2879. 756 :34714. 98 a 3T<\ - X 3F ;; 20 2925. 067 34177.25 a 3P2--x 5F ;; 
10 2880. 227 34.709. 30 a 3G,- 22 ;; 2 2925. 748 34169. 30 a 3G3-28 ;; 

2 2880. 506 34.705. 94 a 3G3- 34;; 5 2925. 84-1 34 168.21 a sP3-x 3G. 
60 2881. 273 34(;96. 70 a 5FI--x 50 0 60 2927.119 34153. 29 a 'G,- 42' 
15 2882. 577 34681. OJ { b 3P 2- 332 50 2928. 487 34137. ::)4- a 3P l_·t 302 

a 51',- 31 1 2929. 122 34129. 94 a 3G4- w 3F ;; 
5 2882. 622 34680. 47 a 3P,- W 5D u 40 2929.434 34126. 30 a 51'3- V 3D !! 

75 2883. 594 3-1 668. 78 a 5F3- y 3D ;; 
5H 2932.593 34089. 54 a 3G3- 25;; 

50 2884.. 500 34657. 89 a 3F ,- u 30 1 75 2934. 173 34071. 19 a 3F,- z 1HZ 
80 2884. 843 34653. 77 a sF ,- x 50 3 2 2934. 658 34065. 56 a 'G,-40a 

]50 2886. 528 34633. 54 a sF,-z 31'1 60 2936. 005 34049. 93 a SD2-y 3S1 
70 2887. 993 34615.97 a 5F,- y SF ;; 30 2936. 247 34047. 12 a SF2- y 3D ;; 
50 2888. 624 34608. 41 a 3G,-2] 5 

Ih 2889. 047 a ' G,- 483 
30 2937. 336 34034.50 a SD ,- y 3S1 

34603. 34 1 2937. 850 34028.54 b 3F,- (;§ 
10 2890. 879 3458 1. 42 I) 3Po- 491 75 2939. 135 34013. 61 a sF,-z 3Pz 
50 2891. 130 34578.41 a 3P,-X IF S 25 2939.676 a4007. 41 b 3Fa-y 3H . 
60 2891. 645 34572. 26 a 3H 6- v 3G5 80 2939. 938 34004. 38 a 3P ,- W sD 2 
10 2892.470 34562. :{9 a sF I--x sD 2 

20 2893. 731 34.547. 34 b 3F3--X IFa 100 2940. 352 33999. 59 a sD,- w 3D S 

15 2895. 802 34522. 63 (I 3G,-s 3D ;; 1 2941. 212 33989. 65 b 3P2- 23 ;; 
10 2941. 762 33983. 30 a 30 ,- 442 100 2896. 523 34514.04 a SF,- y 30 1 GO 2943. 470 33963. 58 a sP ,- x aD 2 50 2898. 533 34490. ]0 a SP2-W 30 2 

3 2898. 715 344 7. 9'1 a 3Gs- J4, 100 29'13. 919 33958. 40 a sD 3--w 30 2 

50 { b 3F2- t 3]) 1 10 29'l4.380 33953. 08 b 3F3- x 5F , 
2899.7]6 34·~76. 04 b 3F,- y 'HZ 100 29,16. 981 33923. 12 a 3Fa--x 3D il 

1 2900. 669 3·jA(;4.7] a lG,,- 47 , 2 2948. 847 33901. 65 b 3P2-s 3D il 
25 290 1. 784 34451. 47 a sD 2-u 30 2 150 294-9. 492 33894. 24 a 3F,-l , 
50 2901. 9:37 34449. 65 a 3F3- w 3D !! 2 2949.947 33889. 01 a sP I- 1t 30 2 

50 2902. 087 34.J47. 87 a 3p,-W sD S 50 2950.532 33882. 29 a 3H 5-v 3Gii 
25 2902. 854 ;14438.77 a 3Po- w 5])1 60 2951. 401 33872. 31 a SF3-y SF 2 
40 2903. 074- 34H6. 16 a sD I- 11 30 2 80 2952.489 33859. 84 a 5F I- y 3D2 

5 2904. 19J 34-122. 9 I a "D3- y IF ;; 1 2952.931 33854. 77 b 3P2- X 5P l 
10 2904. 704 344 16.83 b 3F3-w 50 ;; ] 25 2954.484 33836. 97 a sD 2-w 3D l 
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TABLE 3- Con tinued 

1 ntcnsiLy vVave- Wave Term combination Intensity Wave- 'Yave Term combination 
length number length II Ull1 ber 

A cm- 1 A cm- l 

50 2955. 348 33827. 08 a 3G3- 22! 2h 3007.88 33236. 32 a sP3- x 3D z 
20 2955. 593 33824. 28 a sDl- v 3Dz 75 3008. 262 33232. 10 a 3F2- z IPY 
20 2955. 833 33821. 53 a sD l- w 3Dr 75 3008. 797 33226. 19 b 3F.- x 3F, 

5 2956. 133 33818. 10 a 3Pz- 4! 1h 3009. 537 33218. 02 a 3Pz- U 3D y 
4 2957. 166 33806. 28 a 3PI- X sFz 20 3009. 687 33216. 37 a sPz- x 3Pa 

100 2957. 996 33796.80 a 3F3- v 3D3 40 3010. 501 33207. 39 a 3Hs- 51 ; 
2 2958. 858 33786. 95 b 3F3- 43 3 3011. 607 33195. 19 b 3PI- 180 

100 2959. 729 33777. 01 { a sD.- x 3F! 75 3012. 915 33180. 78 a SD3-z ID z 
b 3Po- 39Y 75 3013. 354 33175. 95 a 3F3- x 3Fa 

40 2960. 965 33762. 91 a sP3- w 3D!! 1 3014. 070 33168. 07 a IG4- 28! 

1 2961.334 33758. 70 a 3D 3- v 3G; 1 3015. 008 33157. 75 { a 3GS- y IG:; 
75 2961. 685 33754.70 b 3F,---x IF! b 3Pz- X sP z 

100 2963.714 33731. 59 a F43- y 3G; 2 3016. 684 33139. 33 a sPz- x 3F z 
15 2964. 295 33724. 98 a 3Dz- 412 200 3017.235 33133. 28 { a SF,- y sF y 

150 2965 168 33715. 06 a SF3- y SF! a SD4- z IH s 

15 2965. 694 33709. 08 a 3lfs- v 3G4 5 3019. 291 33ll0. 71 a 3Dz- 32z 
20 2966. 549 33699. 36 b 3Pz- 20z 15 3019. 367 33109. 88 a sP3- v 3D3 

1 2967. 064 33693.5 1 b 3Pz- S 3Da 1w 3020. 218 33100. 55 b 3Pz- X SP! 
50 2967. 342 33690. 36 a 3F4- y 3G3 150 3020.871 33093. 40 a 5F,- y SF! 
30 2968. 398 33678.37 a 3G4---x lEi s 20 3025. 085 33047.30 a 3G3- x SP! 

30 2968. 468 33677. 58 a 3Pz- 3; 60 3027. 076 33025. 56 a 3H 4- v 3GS 
100 2968. 952 33672. 09 a 3F3- z IDz 5 3029. 373 33000. 52 a sPI- z ISO 

2 2969. 854 3366] . 86 a l]1 s- 624 1 3029. 948 32994. 26 b 3Fz- 4! 
1 2971. 261 33645. 92 a 3G3- 20!! 60 3030.776 32985. 25 a sP3- z ID !! 

25 2971. 757 33640. 30 a 3G3- s 3D! 10 3031. 107 32981. 65 b 3Po- 26 ; 

1 2972. 98 33626. 47 a 3DI- 58; 50 3031. 899 32973. 03 a sP2- x 3D; 
100 2973. 976 33615. 21 a SDo- y 3S; 100 3033.449 32956. 18 a SD4- 1; 
30 2974. 327 33611. 24 a 3p z---X 3Pz 50 3034. 058 32949. 57 a SDz- x 3D z 
25 2975. 122 33602. 26 b 3PZ- W 3Fz 50 3035.471 32934. 23 a 5DI- x 3D z 

100 2976. 923 3358]. 93 a SF4- y sFs 40 3036. 463 32923. 47 a sDo- z IP; 

30 2978. 361 33565. 72 b 3PI- S 3D!! 5 3037. 376 329l3.58 a sPI- w 3D z 
60 2979. 7J3 33550. 49 a 3D z- 39 ; 40 3037. 961 32907. 24 a sD3- w 3Da 
75 2981. 934 33525. 50 a SFz- y sFy 50 3038. 169 32904. 99 a sPz-z IF3 
10 2982. 522 33518.89 b 3PI- X sP ; 10 3039. 674 32888. 70 a 3F.- y 3Fa 
20 2985. 8J2 33481. 96 a 3Us- 52' 25 3039. 952 32885. 69 a 3p z- U 3D z 

25 2986. 328 33476. 18 a sD z- w 3Dz 100 3040. 319 32881. 72 a sF4-z sPa 
2 2987. 269 33465. 63 a sD4- z IFa 40 3041. 906 32864. 56 a 3F3-z 'Fa 

30 2987. 694 33460. 87 a sDI- w 3D!! 100 3042. 480 32858. 36 a 5F l- y sF z 
6 2987. 928 33458. 25 a 3G3- 174 60 3042. 829 32854. 59 b 3F3- u 3D z 

]0 2988. 089 33456. 45 a 3G4- 12; 20 3043. 045 32852. 26 a 3H 4- v 3G; 

300 2988. 945 33446. 86 a SFs- y sD. 1h 3043. 553 32846. 78 a 3D3- 442 

50 2989. 652 33438. 95 { a sP2- w 3D! 125 3045. 715 32823. 47 { a 3F2- x 3D z 
a 3D z- 35! a SD,- v 3Da 

40 2990. 289 33431. 83 a sD3---x 3Dz 2 3047. 187 32807. 61 b 3PI- 15; 
40 2992. ] 20 33411. 37 a 3P ,_ y sSz 1 3048.30 32795. 63 a sP,- z IP! 

30 2992. 948 33402. 13 a sDo- w 3D r 75 3048. 496 32793. 52 a SD4- y 3G; 
100 2993. 273 33398. 51 a 3F3- w 3D! 150 3048. 793 32790. 33 a sF3- z sPz 
150 2994. 967 33379. 62 a SF3- y SF, 2 3049. 066 32787. 39 b 3Fz- x 3p z 

75 2996. 891 33358.19 a 5D z- z IP , 50 3051. 593 32760. 24 b 3F4- v 3Da 
50 2997. 421 33352.29 a 3p z- X 3G! 1 3052. 075 32755. 07 a 3Dz- 26 r 

50 2997. 613 33350. ]5 a 3Fz- w 3Dz 15 :3052. 334 32752. 29 a 5D.- y 3Ga 
60 3000.217 33321 . 21 b 3F3---X 3G! 3 3054.563 32728. 39 a 3F4- z 3fT . 
60 300l. 634 33305.48 a sD 3- v 3D! 150 3054.934 32724. 42 a sPz- x 3Da 
5 3002. 050 33300. 86 b 3p z- W 3Fa 30 3056. 108 32711.84 { a sP3- w 3Da 

20 3003.473 33285.09 a 5D4---x 3Da a 3G4- x IG; 

3 3003. 939 33279. 92 a 3Pz_y ID z 8 3056. 754 32704. 93 a 3DI- 50 J! 
15 3004.211 33276. 91 a sPI-v 3D !! 50 3057. 353 32698. 52 a sD2- z ID z 
50 3004. 598 33272. 62 a 3D2- 332 75 3058. 650 32684. 66 a SD3- x 3Fa 

300 3006. 588 33250. 60 { a SFz- y 5F J! 75 3058. 795 32683. 11 a SD,-z ID z 
a 3G4- 10. 1 3059.733 32673. 09 b 3Po- X sP r 
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T ABLE 3-Continued 

Intensity Wavc- vVave Tcrm co mbinat. ion Tn ten it y Wave- Wave T e rIn combination 
lengLh number length nll mber 

i1 cm- 1 Jl cnC I 
25 3062. 043 32648. 44 c 3F4- 63! 80 3118.687 32055. 48 a 3PI- u 3D 1 

1 3062. 914 32639. 16 a 'G4- 8 3D 3 30 3120. 542 32036. 42 a 30 5- W 5D ; 
20w 3064.22 32625. 25 a 31-14- 52, 100 3124. ] 64 3]999.29 (l, 3F2- x 3Fz 

250 3064. 834 32618. 71 b 3F4- x 3G5 25 3124. 362 31997. 26 a 5P3- X 3D 3 
1 3065. 882 32607.57 a sD 3-x 3F, 50 3124.601 31994. 81 a '0,- 14, 

5 3067.665 32588. 61 a 3D 3- 41 , 15 3125. 651 31984. 06 a 30,-X 5F 3 
50 3069. 181 32572. 52 a 3F2-z ID , 100 3125. 958 31980. 92 a sF 3 z OF! 
30 3071. 484 32548.09 a 3G4- y IG, 15 3126. 613 31974. 22 a 3])3-32, 
80 3073. 337 32528.47 Ii 3F2- x 3G! 2 3127. 258 31967. 63 a 5T),-y 30 5 
60 3076.773 32492. 15 a 3F4-z 'G; 2 3128. 085 31959. 18 a sD2-x 3D 1 

20 3077.057 32489. 15 a sP3- x 3F 3 1 3128. 920 31950. 65 a 5]),_ y 3F r, 
30 3077. 542 32484. 03 a 3P2- y 3S1 2 3129. 135 31948. 45 c 3F 2 63! 

1 3078. 679 32472. 03 a 3D 2- 22! 30 3129. 60 1 31943. 70 a 5D,-x 3D; 
50 3080. 188 32456. 12 b 3F 2- y ID , 75 3129. 835 31941. 31 a sF,-z 5Pl 
75 3080. 898 32448. 64 a 3PI- X 3P , 100 3132. 874 31910. 33 a 3P2- W 3D , 

60 3083. 145 32425. 00 a sD2- w 3D 3 
4 3133. 511 31903.84 { a 3H s- 31, 

30 3084. 521 32410.53 b 3P2-91 b 3P2-73 
4 :3084. 877 32406. 79 a 3D 3- :38, 20 3 133.687 31902.05 a 30 5- y 3H g 
5 3085. 473 :32400. 5:3 a 3G5-x 5F ; 1 3134. 631 31892. 44 a 3D 2- w 3F :; 

75 3086.076 32394. 20 b 3F 2-11 3])1 2 3134. 777 31 90. 95 a 5D2-z 'F! 

20 :3086.520 32389. 54 a 5P 2-y 3F , 2 3135.066 31888. 01 a 11)2-433 
10 3086. 771 32386. 91 a 5P,-X 3D , 25 31:35. 933 31879. 20 b 3],\-w 3]) , 
30 3086. 929 32:385.25 a 3G" x 'F3 5 3136. 349 31874. 97 a 31 [6-215 

1h 3087. 924 32:374. 82 a 3P 2-y 'F! 100 3136. 554 31872. 89 a 5P 2-1/ 31'1 
25 3088. 078 32373. 20 a 5D 3-z IF 3 30 :3136. 911 31869. 26 a 3Irs- 301 

1 3088. 245 32371. 45 a 1])2' 50, 10 3138. 761 31850. 48 a 30 3 73 
80 3089. 147 :32:362.00 b 3F , w 3]) 3 50 3139. 273 31845. 28 a 30,-1/ 31[, 
60 3089. 802 32355. 14 a 3F 3- 1, 10 :3140. 086 :31837. 04 a 3jf,- 433 
50 :3090.225 32350. 71 a 3lT4- 51 , 75 3140. 485 31832. 99 a 3F2-x 3D , 
40 3090. 896 32:34:3.69 b 3P3-Y 11" 3 125 3140. 079 31827. 99 b 3]"4-Z IF , 

70 3001. 867 323:33. 53 a 5F2-z SP j 5 3142. 522 31812.36 a 3D 3- 2fl! 
100 :3096. 565 :32284.48 b 3F3-x 30 , 1 3142.88 :31808. 74 b 3P I-W 5D 2 

40 3097. 225 :32277. 60 b 31'2 1 3D 2 150 3144.265 31794. 72 a IU,-X 11[ 5 
75 :3097. 606 3227:3. 6:3 a 3P2-V 3]) , ] 3] 44. 502 31792. 33 a 3P2-Z IF I 

3 3097. 865 32270.9:3 a 3P 2-W 3D l ] 3144. 579 31791. 55 a 3G5-2C 

250 :3099. 284 32256. ]6 a SF,-y 5D , 1 3144. 640 31790.03 a 30 , .7: SF , 
10 :nOO.582 32242. 65 b 3F3-v 3D 2 ]5 3144.715 31790 18 a sD 4-2 3TT , 

100 :nOO. 8:36 32240. 01 a 51"4-1/ 5]}3 50 3146.075 31776. 44 a 5F 1-z 5PZ 
10 :)102. 364 32224. 1:3 a 30 3- t 3D , 100 3147. 214 31764.94. a 31?2-z I F § 

2 3103. 748 32209. 76 b 3P I-W 5D r 10 3148. 021 31756. 79 a 3JI,- 42; 

50 3104. 457 32202. 41 a 5D2-x 3F :; 75 3148. 493 31752.03 a 3F,-z 3IJ g 
50 3105. 278 32193. 90 a 3D2- w 3F , 4 3150. J 72 3 1735. 11 a 3D 2- 151 

50 :3105.407 32192.56 { a 5D3-x 3D ! 100 3150. 699 31729. 80 a sP 2-!/ spr 
a 3F3-y 3G; 80 3151. 363 31723. J 2 a ap l-u 3D , 

50 3]06. 837 32177.74 a 5P3-Z IF! 2 3151. 686 3 17 19. 86 a 1])2-403 

150 3107.720 32168. 60 a 5F 2-z 5PZ ] 3152.611 317 10. 56 a S])2-X 3]) :; 
30 3108. 423 32161. 32 Ct 31",-y 5F 3 ]h 3153. 583 3 1700. 78 b 3P o-y IF I 
35 3109. :394 32l51. 28 a 31"3-1/ 3G! ]50 3153. 831 3J 698. 29 a 51'2-1/ 3P, 
75 3110.5:36 :321:39.48 b 3P'4-X 31"3 25 3.154.428 3 1 G92. 29 b 3F3- x 31"; 
50 3U1. 910 32125.20 a S])2-X 31" , 3 3155. 895 3 1677. 56 a 3])3-28§ 

30 3ll2.299 32121. 27 b 3PI- lI o 25 3 .1 56.82 1 3 1668 27 a 5P3-J ; 
70 3112.676 32117.38 a 3P I_Y ID 2 20 3 157. 000 3 J655.57 a 3(; 3-.11 10, 
80 311 3. 393 :32109. 99 a 5-0 t-X 311' 2 25 3 1. 57.414 31662. 32 a 5P3-y 3F! 

8 :311 5. 436 320 .93 a 3]Jo- 1i 3]} , 
20 3 157.526 31660.20 { Ii 3F2- y 3S1 

50 3116.657 32076. 36 a 3F2-x 3F! a 5D3- y 3Ga 

25 3116. 834 32074. 54 { b 3)J,- 9r ] 5 3157. 850 3 1657. 95 a 3F3- y 3P2 
c 3F,- 52; J 3 158.057 31655. 88 a 3Gs- w 3G, 

3 3117.454 32068. 16 a 3H .- 474 125 3 J58.899 3 .1 647. 44 b 3F4- x 3D § 
4 3117. 631 32066. 34 a 3D,- 41, 200 3J 59. 935 31637. 06 a SF3- y sD Il 
0 3118. 065 32061. 88 b 3F 2- 1l 3D , ] 3 J 50.924 31627. 15 a 3D 3- 274 
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T ABLE 3- Continued 

In te nsity Wave- Wave Term combinat ion In tensity Wavc- 'Wave Term combination 
length number length number 

A em- I A em- I 
3 3162. 223 31614. 17 a 3DI- 332 3 3209. 489 31148. 61 a 3D3- s 3D! 
1h 3162. 589 31610. 52 b 3PI- X sFz 30 3210. 169 31142. 01 a 3PO- W 3D! 

25 3163.831 31598. 11 a 3D3-25! 3 3211. 144 31132.56 a 3PZ-Z ID z 
25 3165. 195 31584. 49 a 3Fz- x 3D! 100 3212. 983 31114.74 b 3F,- y 3G! 

1 3165. 887 31577. 59 a 3J-Is- 27, 50 321 3. 355 31111. 13 a 3PI-V 3D z 

2 3166. 339 31573. 08 a IG4- 12' 50 3214. 335 31101. 65 { b 3F3-z ID z 
5 3167. 381 31562. 69 a sPI- x 3Fz a 3G,- x 5F! 
8 3167. 820 31558. 32 a ID2- 39! 50 3215. 910 31086. 42 b 3Fz- w 3D z 

40 3168. 243 31554. 10 a 5D,- z IG, 100 3216. 528 31080. 45 a 5F3-z 3Fz 
30 3168. 489 31551. 65 b 3P2- y 58z 5 3217. 523 31070. 84 a 3D3- 19, 

60 3168. 560 31550. 95 b 3F2- y IF! 1 3218. 920 31057. 35 a 3D3- w 3F z 
80 3170. 088 31535. 74 a 3Gs-w 3G5 8 3219. 148 31055. 15 a IG,- w 3F . 
50 3171. 239 31524. 30 a sDo- x 3D! 50 3220.081 31046. 15 a 3G,-w 3G. 
25 3173.110 31505. 71 a 5P3- y 3G, 200 3223. 279 31015. 35 a SFz- y SDz 
25 3173.394 31502. 89 a 3G3- x IF! 25 3224. 658 31002. 09 a 3D z- 9! 

60 3174. 128 31495. 60 b 3F,- z 1I-I 5 100 3226. 380 309S5. 54 a 5F1- y SD! 
50 3176. 286 31474. 21 a 3D2- y IP! 75 3227. 889 30971. 06 a SP3- y 3p z 
25 3178.736 31449. 95 b 3Fz-v 3Dz 40 3228. 158 30968. 48 b 3Fz- z IP! 

2 3179.025 31447. 09 a ID z- 35! 150 3228. 531 30964. 90 a SPz- y 5pz 
30 3179. 263 31444. 73 a 3D3- 23a 2 3228. 724 30963. 05 a 3G3- y 3I-I , 

5 3181. 189 31425. 70 b 3Pz- W sDa 50 3229. 768 30953. 04 a 3F3-z IG. 
1 3183. 137 31406. 47 a 3H,- 365 30 3230. 621 30944. 87 a 3J-I 6- x 1I-I5 
2 3183. 513 31402. 76 a 3I-Is- 245 80 3232. 753 30924. 46 a 3F3- y sPz 

3184. 177 31396. 21 { a 5PI--X 3D! 5 3233. 519 30917. 14 a 3J-Is- 17. 
1 a 3H,- 35ll 10 3234. 428 30908. 45 a 3G3-x SF, 

50 3184. 847 31389. 60 a 3Gs-y lI-I5 100 3238. 537 30869. 23 a 3D z- t 3D:; 
30 3238.780 30866. 92 a 5Fz- z 3D! 

10 3185. 447 31383. 69 a 3p z- X 3D:; 
{ a 3p z- W 3D ll 

200 3186. 042 31377. 83 a 5Fz- y sDi 30 3239. 596 30859. 14 a SDz- y 3P! 1 3186. 584 31372. 49 a 3G3- w sDll 10 3239. 686 30858. 28 a SD3- y 3F! 
1 3187.822 31360. 31 a SD I- y 3F:; 

{ a 5Fz- z sP! 
1 3239. 928 30855. 98 a 3D3- 16ll 

40 3187. 939 31359. 16 100 3241. 236 30843.53 a SD1- y 3P! 
a IDz- 34! 1h 3241. 786 30838. 29 b IDI- 63! 

200 3188. 340 31355. 22 a SF3- y sD, 40 3242. 159 30834. 75 a 3PI-Z IS 3 
25 3188. 609 31352. 57 b 3F3-x 3Dz { a IG,- x IG, 
30 3188. 916 31349. 56 a 3F3- y 3F! 25 3242. 850 30828.18 b 3F3- w 3Da 

30 3189. 297 31345. 81 a sFs-z sG, 100 3243. 506 30S21. 94 a 3F,- x 5Da 
20 3189. 726 31341. 60 a 3Gs- y 3H fi 10 3244.334 30814. OS a sD,-;; 3H5 

200 3189. 979 31339. 11 a SF3- y sDll 15 3244. 456 30812.92 a SP I_ y 3Fz 
20 3191. 778 31321. 45 a 3PI_ y 38! 2 3246. 257 30795. 82 b 3Pz- 4a 

100 3192. 068 3131S. 60 b 3F,- l , 15 3248. 841 30771. 33 { a 3Gs-Z 315 
a 3H,- 28a 

40 3193. 509 31304. 47 a IR.- 61 , 
a SD,- y 3F, 100 3194. 746 31292. 35 a 3G4- y 3H5 50 3250. 002 30760. 34 

15 3195.317 31286. 75 b 3H,- 63! 5 3250. 458 30756. 02 a 3D3- w 3F ll 
1 3195. 909 31280. 96 a lD z- 33z 50 3251. 327 30747. 80 a 3PI- W 3D z 

200 3196. 606 31274. 14 a SF 1- y 5D3 10 3251. 893 30742. 45 a 3G3- 4! 
10 3252. 540 30736.34 a 3D z- w 5D z 

40 3198. 329 31257. 29 a 3p z- V 3D! 10 3252. 898 30732.96 a 3Fz-y 3P! 
15 3199. 119 21249. 58 a 3Fz- y 3Fz 15 3252. 993 30732. 06 a 3Gs--x 3G, 

1 3199. 528 31245. 58 b 3Pz- 5z 80 3254. 539 30717.46 a SF;- y sDll 
70 3201. 512 31226. 22 b 3F3-v 3Da 80 3254.707 30715. 87 a 5Dz- y SP! 

3 3201. 812 31223. 29 a sD.- y sPll 75 3256. 334 30700. 53 a SD I- y sPi 

40 3202. 598 3121 5. 63 b 3P1- y s8z 5 3256. 611 30697. 92 a 5D3-z 3I-I , 
75 3204. 071 31201. 28 a ;F,-z 3Fa 75 3258. 042 30684. 43 a 5D z- y 3Pz 
50 3205. 318 31189. 14 a 3F3-z 3H, 100 3259.677 30669. 04 a SD I- y 3p z 

2 3205.736 31185. 07 a 3H5-21 5 10 3260. 167 30664. 43 a lG,_ y IG, 
2 3206. 491 31177. 73 a SDz-y 3Gll 400 3260. 367 30662. 55 a sF,-z 3Gll 

6 3207. 635 31166. 61 a SD3- y 3p z 60 3261. 128 30655. 40 b 3Pz- 3i 
25 3208. 419 31159.00 a 3G,- x 3Gll 5 3263. 131 30636. 58 a 3Pz- X 3Fa 

6 3208. 732 31155. 96 b 3F.- y 3G, 100 3263.856 30629. 78 a 3P 1-Z IPi 
8 3208. 813 31155. 17 b 3p z- X 5F! 100 3264. 561 30623. 16 a SFI- y sDz 
1 3209. 303 31150. 41 b 3Po- 8i 100 3264. 663 30622. 21 a 3F3-y sPll 
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TABLE 3- Continuccl 

Intensity Wave- \\'ave T crm comb in :1tion In lcnsi ty \Vavc- "Vave T erm combination 
length numbcr Icngt h numbcr 

A crn - ' A CI1l - 1 

2 3265. 649 30612. 96 a 3D3-x sP z 5h 3321. 644 30096. 92 a IP,- 581 
125 3266. 453 30605. 42 b 3F3-x 3F 3 1 3328. 21 3 30082. 71 a 3D 3- 12, 
200 3268. 214 30588. 93 b 3P,-X 3P ! 100 3324. 999 30066. 55 { a 5F,-z 3F 2 

2 3271. 490 30558. 31 a 3F,-y 3p z (t 'H s-v 3GZ 
2 3272. 806 30546. 02 a 3H,- 24g 25 3328. 456 30035. 32 b 3F,-u: 3D a 

200 3273. 082 30543. 44 a 5P,-Z 381 125 3332. 641 29997. 61 a 3F,-x sD , 

3 3273. 612 30538. 50 { a 3H,- 23a 150 3335. 689 29970. 20 a 3P,-Z 'D z 
a 3D2- x sF z 60 3336. 631 29961. 73 a 'G,_·y 3H . 

200 3274. 691 30528. 43 b 3F3- x 3Fz 60 3337. 829 29950. 9 a SD ,-y 5PZ 
125 3277. 564 30501. 67 a 'G,- x 'Fa 500 3339. 555 29935. 50 { a SP3- y sPa 

a SD 1- y SP ! 
100 3280. 462 30474. 73 a sF,-z 3D! 

8 3281. 593 30464. 23 a 3D ,- 18o 60 3341. 090 29921. 75 b 3P ,_ y ID ! 
75 3281. 861 30461. 74 a sDa-z IG. 150 3341. 665 29916. 60 b 3F,-z 'G , 
10 3282.605 30454. 84 a 3H s- 14' 6 3342. 709 29907. 26 a 'G,-x sF , 

150 3284. 935 30433. 24 a 5D3-y sP z 1 3343. 431 29900. 80 a IDz-w 3F a 
1 3344. 266 2989 3. 33 a IH 5-v 3G, 

25 3285.377 30429. 14 a 3H ,- 22a 
25 3285. 915 30424. 16 aSDo- y 3P l 75 3344. 535 29890. 93 a 5F5-z 3G, 

100h :3289. 244 30393. 37 a 3P2- X 3D l 75 3345. 316 29883. 95 a 5D,- x 5D a 
75 3291. 119 30376. 05 a SD,-y 3F a 100 3347.617 29863. 41 b 3p ,-U 3D ! 
60 3291. 657 30371. 09 a 'G,- w sD a 50 3348.0]7 29859. 84 b 3P,- U 3D l 

75 3348. 704 29853. 72 a SF,-z 3D a 
500 3294. 109 30348. 48 a sFs-z 3F . 

100 3296. 116 30330. 00 { b 3F,- y 3Gg 30 3350. 550 29837. 27 a 3D z- 5! 
b 3P2-X 3Ga 2 3351. 695 29827. 08 a 3H s- 10. 

80 3296. 645 30325. 14 a 3P,-Z 'Fa 100 3351. 930 29824. 99 a 3Fz-y SP ! 
80 3297. 259 30319. 49 b 3P ,- 31 10 3352. 970 298]5.74 a 3D 1- y IP I 

60 3353.3 10 29812. 71 b 3F,-x 3F a 
100 :3297. 960 30313. 05 I, 3F,- y 3F a 

30 3298.408 30308. 93 b 3F,-z 'D ! 100 3353. 648 29809. 71 a 3P2-y 3F 2 
100 3299. 336 30300. 40 a SF3-z 3F a 50 3356. 201 29787.0:3 a 3D ,- t 3D l 

8 3299. 788 30296. 26 a SP ,_ y 3P l 25 3356.476 29784. 59 b 3F 3- 1. 
500 3301. 593 30279. 69 a SFS-2 sGg 3 3357. 15 29778. 61 b 3F3-y 3Fz 

200 3359. 095 29761. 37 a SF 3-z 3G3 
75 3301. 911 30276. 78 a 3G3-x 3Ga 

5 3302. 182 30274. 29 a SP,_ y 3P o 1 3359. 507 29757. 72 a ID2-x sP z 
100 3303. 998 30257. 65 b 3P2- y ID ! 50 3361. 145 29743. 22 a ID 2- 151 

1 3304. 288 30255. 00 a 3Hs-X IJ-I s 100 3362. 007 29735. 60 b 3F,-x 3F ~ 

40 3304.502 30253. 04 b 3P1-X 3Pz 50 3362. 337 29732. 68 a 3D3- t 3D z 
60 3364. 100 29717. 10 c 3F ,,- 61 ' 

40 3304. 637 30251. 80 a sF3-z 7P ! 
50 3304. 789 30250. 41 a 3F,-y 3F a 250 3368. 455 29678. 67 a SF 2-z 3F a 
20 3304. 820 30250. 13 a sFs-z 7P. 50 3369. 674 29667. 94 a 5D3-y 3F . 

1 3305. 653 30242. 50 a 3H ,- s "D a 125 3371. 863 29648. 68 a SD ,- y sP :; 
300 3306. 179 30237. 69 a SP3- y SP ! 75 3373. 986 29630.03 a sF ,-z 7P ! 

125 3374. 656 29624. 14 a sP ,-x SD ! 
75 3307. 985 30221. 18 a 3P1- X 3D z 

3374. 901 29621. 99 b 3F3- y 3G. 50 3308.624 30215. 35 a 3F,- y 3D a 50 
10 3309. 834 30204. 30 a 3G3- y ID z 15 3376. 058 29611. 84 a 3P,_ y 3Ga 

8 3310. 082 30202. 04 a IDz-w 3F ! 1 3377. 633 29598.03 a 3H ,- 14' 
75 3310. 958 30194. 05 a sF,- z 7P a 125 3378.034 29594. 52 a 5F s- z 7F , 

25 3379. 033 29585. 77 b 3F,- y sP :; 
2 3312. 313 30181. 70 a 3G,_ y 1Fa 40 3379. 267 29583. 72 a 3F a-x SD z 2 3314. 512 30161. 67 a 3G,- z 3Is 100 3379. 608 29580. 74 b 3F3- y 3Ga 

20 3314. 770 30159. 33 a 3F3- y 3F . 100 3380.173 29575. 79 a SP2- y 3D , 
40 3315. 052 30156. 76 a sP,- x SD I 50 3380. 916 29569. 29 b 3F,-x 3D l 
80 3315. 255 30154. 91 a sF,-z 5G. 125 3385. 161 29532. 21 a 3Gs- x 3Gg 

20 3315. 438 30153. 25 a SP 1- y sP l 2 3385. 403 29530. 10 a 3G,- x 3F , 
2 3315. 994 30148. 19 a 3D,-x 1Fa 30 3385. 480 29529. 43 a SD,-z 381 

150 3316. 380 30144. 68 a 3p ,- X 3D a 50 3385. 704 29527. 48 b 3P 1- U 3D z 
20 3316. 908 30139. 89 a 3Gs-x 31", 50 3386. 254 29522. 68 a 3F,- y sP a 

100 3317. 883 30131. 03 a SD3-y sP a 50 3387. 232 29514. 16 a SD 1-z 3S1 

40 3318.821 30122. 51 a 3G,-x 3G, 200 3388. 710 29501. 29 b 3F,-z 1F a 
40 3318. 900 30121. 80 a SP 1- y 3P ! 150 3389. 503 29494. 38 a sF ,-z 3D ! 
60 3319. 527 3011G. 11 a sF3-z 3D ! 16 3390. 899 29482. 24 a1 D ,- y IP I 
25 3319. 801 30113. 62 b 3F3-x 3D a 60 3391. 895 29473. 58 b 3P o- 31 
60 3321. 248 30100. 50 a 'G,- x sF a 2 3392. 027 29472. 44 a SP a-y 3F . 
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T ABLE 3-Continued 

Intensity Wav p,- \Vave Term combination In tensity 'Wave- '''Taye Term combination 
length Dumber length Dumber 

A C11I - ' 11 cm-' 
300 3392. 533 29468. 04 a 5F5- .. 7FS 40 3459. 585 28896. 93 a sP3-X SD! 

2 3393. 259 29461. 74 b 3P2- y 381 2 3460. 647 28888. 06 b 3P2- W 3D! 
50 3399. 383 29408. 66 a IG4- y 3Hs 60 3461. 930 28877. 35 a ID 2- t 3D ! 
4 3399. 983 29403. 47 a 3F2-z 38r 300 3463. 143 28867. 24 a sF3-z sG! 
4 3400. 594 29398. 19 a 3R,---x IR s 4 3465. 292 28849. 33 a 3D 2- yI D! 

20 3400. 750 29396. 84 a 3PI---:r 3F! 
75 3467. 051 28834. 70 a 3G3- u: 3D! 

20 3401. 508 29390. 29 a 3D,- 1l 0 1 3467. 876 28827. 84 c 3P2- 531 
500 3401. 740 29388. 29 a 5PI_ y sP:; 2 3470. 001 28810. 18 a 3P2- y 3Fa 

6 3403. 779 29370. 69 a 3Gs- z 3n 150 3472. 244 28791. 58 a 5D3-x sDa 
3 3405. 147 29358. 89 a 3D3- 73 20 3472. 669 28788.05 b 3F2- y 3Ga 

50 3405. 885 29352. 52 b 3P2-y 'Fa 
10 3472. 739 28787. 47 a 3D2- 1l 3Dr 

60 3406. 598 29346. 38 a sF4-z sGa 700 3473. 752 28779. 08 b 3F3-y 3Fa 
2 3406. 914 29343. 66 a 3DI- 9i 100 3474. 845 28770. 03 b 3P2-Z 'PI 
1h 3407. 581 29337. 91 a 3D3---X IG4 2 3479. 794 28729.11 aSD,- x sDo 

400 3409. 279 29323. 30 a 5P2---x sD 3 600 3481. 308 28716. 61 a SP2-y 3Da 
20 3409. 573 29320. 77 b 3F2- x 3Da 

80 3482. 347 28708. 05 a sDo- xsD I 
300 3411. 637 29303. 04 a 5P2-Z 3P i 200 3483. 174 28701. 23 a sF4-z 7Fa 

10 3412. 076 29299. 27 a 3G3- y 'Fa 200 3483. 294 28700. 24 a sF4-z 3G, 

100 3412. 799 29293.06 { a SF3-z 7Pa 50 3486.211 28676. 23 a 3F3-y 3D ~ 
a 3P2-y 3P t 50 3486. 799 28671. 39 a 5F2- z 7Pa 

4 3413. 719 29285. 16 a 3D3-6a 
4 3487. 461 28665. 95 a 3G4- w 3Da 

4 3413. 983 29282. 90 a 3F3---X 5D a 15 3489. 750 28647. 15 a 3PI_ y 3F! 
100 3414. 641 29277. 26 a 5D4- y 3Da 20 3490. 729 28639. 12 b 3PI- Z '80 

6 3414. 843 29275. 53 a IG4-x 3Gil 50 3493. 227 28618. 64 b 3F3-z 3H, 
80 3416. 188 29264. 00 a 3PO---X 3D r 150 3494. 254 28610. 22 a SD 2- x 5D! 

1000R 3417.332 29254. 20 a 5F3- z sG4 
150 3495. 985 28596. 06 a sP3- x sDa 

20 3417.648 29251. 50 b 3P2- V 3D ! 100 3496. 130 28594. 88 a SD I---x 5D! 
50 3417. 975 29248. 70 b 3P2- W 3D 1 100 3497. 935 28580. 12 a sP,---x sDr 
2 3418. 154 29247. 17 a 3D2-31 6000R 3498. 944 28571. 88 a sFs-z 5G! 

50 3419. 248 29237.81 a 5FI-z 7P Il 2 3500. 528 28558. 95 a 3H 6-y 3Hs 
300 3420. 090 29230. 61 a 3PI---x 2D r 

60 3501. 365 28552. 12 b 3PI- W 3D! 
8 3422. 414 29210. 77 a 3DI- t 3D Il 2 3502. 039 28546. 63 a 5D I- y 3D r 

30 3425.952 29180. 60 a 3D2---x 3p Il 80 3502. 423 28543. 51 a SD3-z 3P! 
10 3426. 434 29176. 50 { b 3F,-z 3Hs 3h 3507.327 28503. 59 a 1D2-7ll 

a 3H4- 12, 2 3508. 371 28495. 11 a 5F5- z 3GS 
1500R 3428. 319 29160. 45 a 5F5-z 7F fi 

100 3509.716 28484. 19 a 3F2-x 5DIl 
80 3428. 628 29157. 83 a sF,-z 3F , 

4 3510. 314 28479. 34 { c 3F,- v 3GS 
200 3429. 547 29150. 01 a 3P2-y sP r c 3PI- 601 

2 3430. 387 29142.88 a SD2---x sD r 20 3511. 131 28472. 71 a 5F2-z s81l 
500 3430. 764 29139. 67 a SF2- z 3Ga 10 3511. 561 28469. 22 b 3F2- y 3Pr 
150 3432.204 29127. 45 a SD,---x 5D 1 

40 3512. 885 28458.49 a 3F3---X sD, 
400 3432.755 29122. 77 b 3F,-y 3F, 2 3513. 299 28455. 14 a 3D 2-u 3DIl 
600 3433. 255 29118.53 a 3P2- y 3P ! 5 3514. 12 28448.49 a 3HB- 2fi 
200 3435. 183 29102. 19 a SF ,-z 3D ! 1000 3514. 491 28445. 49 a sF3-z sGa 

20 3436. 330 29092. 47 aSD3-x 5D ! 60 3514. 757 28443. 33 a 3G,---x 3Fa 
3000R 3436. 737 29089.03 a sF4-z 5GS 

40 3515. 682 28435. 85 a 3F2- y 3Dr 
400 3438. 369 29075. 22 a sP2-z 3P ! 40 3515. 897 28434. 11 b 3P,-Z IPr 

500 3440. 207 29059. 69 { a SD4- x sD, 6 3516. 194 28431. 71 a 3H ,- x IG, 
a SF4-z 7P, 20 3517. 417 28421. 82 a 3H s-y 3H, 

40 3443. 153 29034. 83 a 3F3-z 3P ! 2 3518. 009 28417. 04 a 3D3---X 5F, 
20 3445. 296 29016. 77 a 3F2---x sD r 

6 3445. 939 29011. 35 a 3D3---X 'Fa 60 3518. 991 28409. 11 a 3G5-z IHS 

50 3446. 070 29010. 25 a ID2- 9r 500 3519. 641 28403.87 a sF4-z 7F, 

50 3446. 490 29006. 71 a 3D3- y 58! 300 3520. 134 28399. 89 aSD ,-z 3PO 
500 3448. 959 28985. 95 b 3F2- y 3F! 40 3521. 972 28385. 07 a 3P2-y 5P! 

1 3450. 821 28970. 31 a 3H4- 10, 40 3522. 284 28382. 56 b 3F3-z IG, 

1 3451. 224 28966. 93 a sP,- z 38i 4 3524. 161 28367. 44 a 3R s- x 5F, 
400 3452. 906 28952. 82 a 5F3-z 3Da 50 3524. 905 28361. 45 b 3P2-X 3D! 
30 3455. 385 28932. 05 a 1D2- 8r 10 3525. 657 28355.40 b 3R, - 61, 

200 3456.621 28921. 70 a SP2- y 3D! 10 3525.829 28354. 02 b 3F3-y SP! 
2 3457. 688 28912. 78 b 3P,- w 3D r 80 3526. 578 28348. 00 a 5P3-Z 3p ~ 
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TABI ,E 3-Cont.inued 

Intensity \Vave- \Vave Term combinalion Intensity \Yave- v"a,ve Term cOlnbination 
length Ilumber lellgth number 

A ClIl - 1 A em-I 
250 3528. 679 28331. 12 a 5F2-z 3Da 40 :1575. 054 27963. 62 a 3p,-Z 38r 
50 3529.292 28326. 20 b 3F,-y 5P! 70 3577.540 27944. 19 a 3D,- y 'Fa 

2 3529. 621 28323. 56 a sD.-y 5Fa 30 3578. 686 27935. 24 a 3F2-z 3P !! 
200 3531. 389 28309. 38 a 5D,-x 5Da 100 3579. 773 27926. 76 a 5F3- z 7F2 

10 3531. 808 28306.02 c 3F,-v 3G, 150 3584. 198 27 92. 28 a 5DI-y 3D!! 

300 3532. 810 28297. 99 a IG,_y 'Fa 30 3585. 812 27879. 73 a 31"3- y SF !! 
25 3533.917 28289. 13 a sD2-z 3P r 300 3587. 204 27868. 91 a 3H5-y 31I5 
50 3535. 059 28279. 99 b 3Po- y 38! 2000R 3589. 220 27 53. 26 a 5F1-z 5C~ 
60 3535.32 28277. 90 a IG,-z an 10 3590. 525 27843. 13 a 3D2- v 3D ~ 

200 3535. 382 28277. 41 a 5F,-z 7FS 60 3590. 884 27 40. 35 a aD2- w aDr 

200 3535.836 28273. 77 a 5D I-z ap r 2 3591. 333 27836. 87 b 3P2-w aDa 
60 3536. 572 28267. 89 a 3H,- y IG, 3000R 3593. 029 27823. 73 a bF2-z 5G~ 

400 3537. 941 28256. 95 a sFa-z 3F, 50 3596. 057 27800. 30 a 51"a- z 7F il 
200 3539.254 28246. 47 b a1",-x sDa 2000R 3596. 185 27799. 32 a 5P,- Z 3G. 
400 3539. 368 28245. 56 a s1" 2- z sG. 10 359 . 225 27783. 55 a aGa- w aDa 

50 3540.210 28238. 84 a IG.- X aG, 20 3598. 478 27781. 60 a 31"2- y 3D !! 
2 3540. 673 28235. 15 b ap 2-v 3Da 30 3599. 400 27774. 48 b 3PI- Z 'D! 

50 3541. 040 28232. 22 a 3Gs- 1, 1000 3599. 769 27771. 64 a 5P3- X 5Dl 
200 :1541. 622 28227. 58 a ' T<"- y SFs 150 3601. 487 27758. 39 a aH5- 26 

2 3545.713 28195. 02 a SP, y sF r 2 3601. 955 27754. 78 a ID2- x sFa 

10 3545. 797 28194. 35 a 5Pa- y 3D! 200 3605.640 27726. 42 a, sp)- z 3Pt 
4 :3546. 014 28192. 62 a 3H6- w 3Gs 20 3606. 153 27722. 47 a ' 1"a- y 5F3 

100 3546. 982 28184. 93 a 5Da-y 3Da 6 3607.414 27712. 78 a aD, -y 'D z 
50 3547. 184 28183. 33 a 3F2-x ;Da 150 3608. 729 27702. 69 a SD,-y 3D! 

50 3547. 380 28181. 77 { a sPI-x ;D ij 60 3609. 102 27699. 82 a 51".-2 sFa 
a 3Ga-v 3Da 

4 3612. 934 27670. 44 c 3P2- 39! 
10 3547. 760 28178.75 a 3D,- 5. 5 3616. 056 27646. 55 a IG.-X ' F , 
6 3549. 632 28163. 89 a 3Po_ yap r 150 3616. 954 27639. 69 b 3P,_ y 3D! 

30 3549.737 28163. 06 a , p ,-z ap ! 2 3618. 570 27627. 35 c 31"2- 55. 
200 3550. 271 28158. 82 a 51"3-z 7P. 200 3619. 201 27622. 53 { a 3G,_ " 

50 3550. 635 28155. 93 (I 'D2- x IF! a 3lI; w 3G. 

10 3551. 220 28151. 29 aiD, y s8. 150 3620. 288 27614. 24 b 3P2-X 3Fa 
20 3553. 672 28131. 87 a 3G.-Z IF! 60 3623. 634 2758 . 74 b 3]"3- y aF. 

200 3553.850 28130. 46 a 3PI_y 3P! 50 3623. 694 275 8. 28 b 3Po-z IPt 
10 3554. 274 28127. 11 a 5Do- y 3D! 10h 3623. 855 27587. 06 a 1]J5- 24s 
2 3555. 827 28114.82 b 3G5- 62, 300 3625. 197 27576. 85 a 3P2-X ;Dr 

6 3556. 393 28110.35 b 3P2- Z 'D z 300 3626. 740 27565.11 a 3II ,- y 3H . 
125 3556. 634 28108. 44 a 3PI_ y 3PO 100 3627. 285 27560. 97 a 3G3- x 3Fa 
125 3557. 062 28105. 06 a 3H.-x IFa 20 3631. 414 27529. 63 c 3Fa-v 3G. 

4 3559. 643 28084. 68 a 'P ,- 33. 150 3631. 710 27527. 39 a 3F,- z sP a 
50 3559. 883 28082. 79 a 3P,_y sPa 20 3632. 412 27522. 07 a 3DI-x ap ! 

20 3560. 029 28081. 64 a 3H5-X bFs 150 3633. 916 27510. 68 a 3II .- x SF, 
30 3560. 175 28080. 49 a 5F I- z 58! 1000R 3634. 931 27503. 00 a 5Pa-Z 7F, 
40II 3561. 570 28069. 49 a 3G5- y 3G, 150 3635. 512 27498. 61 a 5P 1-Z 3P. 

100H 3561. 900 28066. 89 b 3Po-w aDi 250 3637. 461 27483. 87 a ' Ga-x aF ! 
60 3562. 618 28061. 23 a sD 2-z 3P! 150 3638. 011 27479.72 a 3D,- w 3D. 
20 3563. 148 28057. 06 a aGa-z ID z 1 3639. 140 27471. 19 c 3P2-34! 20 3563. 611 28053. 41 a aD2- y 38! 
10 3563. 827 28051. 71 b 31"a- y sPa 150 3640. 638 27459. 89 a 3G.- y aG, 

100 3564. 364 28047. 49 a 5PI-X sD§ 2 3644. 582 27430.17 b 3H5- v 3G, 

{ a aH6-y IHs 4 3644. 852 2742 . 14 a 3H6-z 3I s 
30 3564.504 28046.38 c 3PI- 58! 40 3645. 674 27421. 96 b 3F,-x 5D, 

150 3564. 570 28045. 87 a 5D I-z ap ! 150 3646. 111 27418. 67 { a 3G.- y aGa 
60 3564.809 28043. 99 a aD3-x ap ! c 3F,-53r 

100 3567. 157 28025. 53 b 3P I-X aD! 2 3649. 196 27395. 49 a ID 2- 4! 
10 3567. 751 28020.86 a 3Po- y SP! 2 3649. 538 27392. 92 c 3P2- 33! 
50 3568. 527 28014. 77 a 5F5- z SF, 175 3650. 324 27387. 03 a 3Fa- y SF, 

1000 3570. 606 2799 . 46 a 3I-I 6- y 3I-I ; 100 3652. 311 27372. 13 a 51"2-z 7F! 
60 3571. 767 27989.36 a 5P3-y 3Da 7 3652.488 27370. 80 b aP2- X aD! 

150 3572. 022 27987.36 a 3PI_ y sPr 2 3652. 667 27369. 46 a IH5-215 
10 3573. 666 27974.48 a 3H4- w 5Da 30 3653. 698 27361. 74 a aD2-z IP! 

200 3574. 601 27967. 17 a 5Da-x sD, 150 3654.405 27356. 44 a 3H5-y IHS 
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TABLE 3- Continued 

In tensity Wave- Wave Term combination Intensity Wave- vVave Term combinat ion 
length number length number 

A cm-I A cm-I 
4 3655. 936 27344. 99 a SPI_ y 3D, 2000R 3730.432 26798. 93 a sF3-z sFa 
6 3655. 984 27344. 63 a 3H.- 4a 50 3730. 592 26797. 78 a 3F3- z sP , 

150 3657. 169 27335.77 a sF3- z sF, 40 3730.899 26795. 57 a ID2- 1l 3D , 
30 3659. 470 27318. 58 { a 3D3- u 3D, 100 3732. 020 26787. 52 b 3P2- y 3F, 

b ID 2- 60 , 4 3732. 744 26782. 33 a IG,- w 3Da 

60 3660. 813 27308. 56 a 3R s- y 3R 6 100 3733. 041 26780. 20 a 3F2- y sF, 
2000R 3661. 364 27304. 45 a 5F,-z 3GS 40 3735. 020 26766.01 a 3H,- w 3G; 

50 3661. 570 27302.91 b 3P2- Z 'Fa 2 3736.823 26753. 09 b 3Fz-x sD, 
800 3663. 378 27289.44 a SD,- y SFs 300 3737. 407 26748. 91 a SD z- y sFa 

2 3667. 982 27255. 19 a 1Dz- 31 50 3737. 758 26746. 40 a SDo- y 5Fl 

30 3668. 742 27249. 54 a 3G3- z IF! 150 3738.630 26740. 16 a 3G3- 1, 
600 3669. 546 27243. 57 a 3Gs- y 3Gs 200 3738. 914 26738. 13 a 3Hs-Z 315 
80 3671. 212 27231. 21 a SD3- y sFa 250 3739. 470 26734. 16 a 3G3- y 3F, 
10 3672. 059 27224. 92 a 3H,- x sFs 10 3741. 006 26723. 18 a 3P2- Z 3P! 

100 3672. 378 27222. 56 a 3PI_ y sP, 1000R 3742. 287 26714. 03 a sF2- z SF , 

2 3674. 002 27210. 53 c 3F,- 42, 400 3742. 798 26710. 39 a 3Hs-Z 317 
2 3674. 634 27205. 85 a IH5- 19, 60 3743. 328 26706.60 a 3D3-v 3D z 

40 3675. 253 27201. 26 b 3PI-X 3F, 40 3743. 956 26702. 12 a 3D 2-z ID , 
2 3676. 376 27192.96 a SP3-y SF, 125 3744. 219 26700. 25 a SP3- y SF, 

·60 3676.663 27190.84 a 3DI- y 'D , 125 3744. 396 26698. 99 a 3Hs- x 3G, 

40 3676. 952 27188.70 a ID z- x 3P, 500 3745. 592 26690. 46 a 3Gs-z 3H ij 
10 3677. 976 27181. 13 a SDz- y 5F! 50 3746. 218 26686.00 b 3F,- y sFa 
10 3678. 056 27180.54 a IG4- v 3Da 40 3751. 856 26645. 90 a 3H4- w 3Gs 

200 3678. 314 27178.63 a 5F2- z 7Fa 60 3752. 787 26639. 29 a IHs- 14, 
10 3680. 052 27165. 80 a SDI- y SF! 150 3753. 546 26633. 91 a 3G4- y 3G5 

1 3682. 644 27146. 68 a 3H ,- w SD; 200 3755. 094 26622. 93 a 3F,- y sFa 
16 3683. 573 27139. 83 b 3F2- z 381 50 3755. 728 26618.43 a SPI_ y SF, 
40 3685. 050 27128. 95 a 3D I- u 3D, 300 3755. 937 26616. 95 a 3G4-y 3Fa 

100 3685. 944 27122. 37 b 3Pz- X 3Da 200 3759. 838 26589. 33 a sD,- z sPa 
20 3686. 588 27117.63 b 3H,- v 3GS 400 3760. 019 26588.05 a SFI- z SF, 

4 3688.776 27101. 55 a IH5- 17, 200 3761. 511 26577. 51 a 3G3- y 3G; 
50 3693. 589 27066. 24 a 3G5- z 3H; 50 3764. 037 26559. 67 a IG,- x 3Fa 
10 3693. 634 27065. 91 c 3F2- 491 10 3765. 808 26547. 18 a IPI- 15, 

200 3696. 583 27044. 31 a 3P2- X 5D, 150 3767. 353 26536. 30 a 3G 3- y 3Gll 
60 3697. 857 27035. 00 b 3PI-X 3Dl 2 3770.463. 26514. 41 c 3F3- 433 

150 3700. 980 27012. 18 a 3H,- y 3H s 2 3772.386 26500. 89 c 3F,- 31, 
60 3701. 312 27009. 76 a 5F I- z ' Fo 60 3773.175 26495. 35 a 3Pz-Z 3P, 

2 3701. 833 27005. 96 a IPI- W 3F, 
400 3777.588 26464. 40 { a sFI-z sDo 

50 3702. 228 27003.08 a sP2-z sP l b 3F3- z 3P, 
6 3702.920 26998.03 c 3F3- 50, 60 3777. 758 26463. 21 a ID 2- u 3D z 

60 3703. 203 26995. 97 a 3P2- y 3D, 150 3778.711 26456. 54 a 3G4- z 3H; 
30 3705. 347 26980. 35 a sF2-z 5F, 10 3779. 426 26451. 53 b 3PI_ y 3Fz 
3 3705. 400 26979. 96 a sFI-z 'F! 50 3779. 969 26447. 73 a 3PO- X SD I 
4 3709. 089 26953. 13 a 3Dz- x 3D z 150 3781. 171 26439. 32 a IHs-x IHS 

20 3710.302 26944. 32 b 3H ,- v 3G, 30 3781. 660 26435. 91 c 3Fz- 412 

100 3712.299 26929. 82 a ID 2-x 3G3 120 3782. 749 26428. 30 d 3F,- 62, 
6 3784. 749 26414. 33 a 3PI-X sD, 50 3714.644 26912. 82 a sFI-z 'F, 1000 3786. 065 26405. 15 a sFz-z sD , 125 3715. 559 26906. 20 a SD 2- y SF, 

1500R 3790. 521 26374. 11 a SF3- z sD z 150 3716. 173 26901. 75 a 3F,- y sD, 
2 3793. 916 26350. 51 b 3F4-y SF; 300 3716.998 26895. 78 a SD3- y SF, 

40 3717.674 26890. 89 a sDI- y SF, 
125 3794. 924 26343. 51 a SPI_ y sFz 
100 3795. 185 26341. 70 a 3Pz_y 3D, 

50 3718. 400 26885. 64 a 3F,-y SD:; 250 3798.054 26321. 80 a sFI- z SF, 
300 3719.325 26878. 95 a 3H,- x 3Gll 3000R 3798. 899 26315. 95 a 5F4-z sDll 

4 3721. 929 26860.15 c 3F,- 36s 3000R 3799. 353 26312. 80 a sFs-z SD, 10 3722. 303 26857.45 a ID2- y 'D , 
150 3800. 261 26306. 51 a sD3- z sP, 

150 3724. 967 26838. 24 a sPz- z sP, 100 3803. 191 26286. 25 a IPI_ y IPY 
50 3725. 482 26834. 53 a 3PO-Z 3s1 100 3805. 432 26270. 77 b 3Pz_ y 3P, 

300 3726. 096 26830.11 a 3Gs-z IG; 125 3808. 689 26248. 30 a IG,- z IF:; 
5000R 3726. 926 26824. 14 a sF,- z SF, 

300 3812.739 26220. 42 { a 3G,- z IG; 
9000R 3728. 026 26816. 22 a SFs-z 5FS b 3Fz-x 5D , 
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T Al3JJB 3- Co nt inuecl 

Intensity W ave- \V ,,,"e T erm combi nat io ,' I nle ns iLy Wave- " 'a ve T erm combinat ion 
Icngt h numbcr lengLh number 

1'1 cm- I it cm-I 
10 3813. 164 26217. 50 a IH s- 12; 4 3872. 7:30 25814. 26 a IPI- 9y 

150 3814. 848 26205. 93 a 3D,-x 3F a 200 3 73. 537 25808.88 a sDI-z SP ! 
200 3817.293 26189. 14 a 3H 6- x 3G5 150 3876. 102 25791. 81 b 3PI_ y 5P , 

50 3817. 948 26184. 65 a 3DI-v 3D ! 100 3876. 679 25787. 97 b 3P,_ y 3F a 
4 3877. 575 257 2. 01 c 3F,- 21s 

30 3818. 354 26181. 87 a 3D,- w 1D y 
400 3819. 039 26177. 17 a 5F,- z sF a 60 3880. 833 25760. 36 b 3P,_ y 3P , 
100 3819. 764 26172. 20 b 3F,- y 3D l 125 3882. 034 25752. 39 a SF 2- z 5D ! 

10h 3820. 964 26163. 98 a 3H S-Z '16 100 3884. 075 25738. 86 a IG,- l ; 
10 3821. 650 26159. 28 a IF3-61 ; 100 3884. 718 25734.60 a 3G3-y 3F a 

2 3887. 308 25717.46 b 3G,- 61; 
300 3822. 091 26156. 27 a 3D3- x 3F; 

2 3823. 035 26149. 81 c 3F z- 35a 100 3887. 826 25714.03 a 3D,-x 3D a 

200 3824. 938 26136.80 { a 3P,_ y 3D a 125 3890. 216 25698. 23 a 3F2- z 5Pi 
b 3H ,- 46a 60 3891. 425 25690. 25 a 3D3- v 3D a 

60 3826. 103 26128.84 a 3D,- x 3F ! 500 3892. 230 25684. 93 a SP,_ y 5D ! 
40 3892.773 25681. 35 a IPI_ /3 D ! 

4 3826. 259 26127. 77 b 3P,_ y sP Y 
125 3828. 719 26110. 99 a 5P 3- Z 5P2 50 3894. 255 25671. 58 b 3F,-z 3P ! 

50 :3829. 336 26106. 78 a 3H 5- x 3F ; 125 897. 249 25651. 86 b 3F,- y sF s 
20 3829. 493 2610 5. 71 b 3F3- y 3D a 125 3898. 366 25644.51 a 3F3-y sD , 
50 3830. 75 26096. 29 b 3P,_ y 3P ! 150 3901. 257 25625. 50 a sF,- z s1"s 

15 3902. 824 2561 5. 22 a 3P,_ y sF y 
200 3831. 795 26090. 03 a 3G5-< 3HZ 

5 3834. 229 26073. 47 c 3F 3- 35a 20 3905. 993 25594. 43 c ap ,_ y 'P y 
150 3835. 062 26067. 0 a 'G,- x 3D a 125 3908. 768 25576. 26 a IG,_ y 3G; 

20 :3835.983 26061. 54 a ID,- y 3.;;y 600 3909. 085 25574. 19 a 3G3- z 3l-I , 
3 3836. 968 26054.85 b IQ,- 51; 40 3911. 147 25560. 71 ( t 3P,- Z 3P Y 

125 3912. 117 25554. 37 ( t 5Do- z 5P Y 
150 3838. 069 26047. 38 a SP ,_ y SD y 

80 3838. 725 26042. 93 (t 3G3- y 3P 2 2 3912. 992 2554 . 66 a IPI- W SD !! 
400 3839. 699 26036.32 a 3G5- y 3F ; 200 3914. 859 25536. 47 a sP ,-z 3D y 
125 3 40. 823 26028. 70 a sP ,- z 5P a 4 3917.706 25517. 92 b 3F,- y 3D ! 
100 3840. 989 26027. 58 a 3H 6- z 316 150 3920. 923 25496. 98 a 5D3-z sP a 

10 3922. 338 25487. 78 a ID,- w 3D !! 
30 3842. 671 26016. 18 a 3PI- X sD o 

150 3843. 152 26012. 93 a 5FI- z 5D y 1000 3923. 486 25480. 32 a 3G,-z 3Hs 
300 3846. 672 25989. 13 o. 5D,-z 5P Y 60 3924. 636 25472. 86 a 'H 5--x IG ; 

50 3846. 801 25988. 26 a 3F3- z 5P a 1000 3925. 930 25464. '16 a 5F5- z 7D ; 
2 3847. 49 1 25983. 60 c 3F ,- 332 3 3926. 46 25461. 02 b IG,- 42, 

600 3931. 787 25426. 53 { a 5PI- Z sp Y 
40 3848. 944 25973. 79 a SD I-z sp Y a 3G,_ y aF , 

400 3850. 441 25963. 69 a 5D,- y SD , 
125 3852. 132 25952. 29 a 'D ,- 1J IF a 300 3933. 566 25415. 03 a 5F3-z 5D a 

10 3852. 565 25949. 37 { z 7D y- f7 D I 2 3935. 363 25403. 43 c 3F,- 16a 
a IP I- W 5D y 4 3936. 168 25398. 23 c 3F3- 27; 

250 3937. 919 25386. 94 a 5P,_ y 5D a 
20 3852. 835 25947. 56 a 5D,- y 5D a 10 3939. 126 25379. 16 a 3D,- y 3F ! 

100 3854. 720 25934.87 b 3PI_ y 3P Y 
{ b ap ,_ y 5P , 

5 3855. 579 25929.09 b aH ,- 43! 200 3941. 672 25362. 76 a 3Fa- y 5D ; 
300 3856. 458 25923. 18 a 5Fa- z 5F ; 200 3942. 078 25360. 15 a 5F I- z 5D ! 

60 3856. 972 25919. 72 b 3F,- x 5D a 200 3944. 200 25346. 51 a 3Fa- y 5D; 

a IG,-z IHs 
1000 3945. 586 25337. 61 a 3H 5- z 3I Il 

1000 3857. 551 25915. 83 
30 3857. 998 25912. 83 b apl_ y 3P O 60 3946. 321 25332. 89 a 3PI- Z 3P ! 
60 3858. 687 2.5908. 20 a 3D I- z 'So 60 3949. 417 25313. 03 b 3F,- y 3D! 

100 3859. 696 25901. 43 a 3H ,- y 'F! 150 3950. 041 25309. 03 { a IH s- y IG, 
200 3 60. 725 25894. 53 a 3D,- z IF! b 3Fa- y 5F ! 

200 3950. 230 25307. 82 a 3F,-z 3G; 

30 3861. 453 25889. 65 a 3G,_ y 5P a 150 3950. 410 25306. 67 a SD,- y 5D l) 
1000 3862. 690 25881. 36 a 3H,-z 3I s 125 3951. 212 25301. 53 a 5P3-Z 5P ! 

40 3864.851 25866. 89 a 31"u- y 3D y 20 3952. 290 25294. 63 a 3D ,-x 3D ! 
150 3865. 419 25863. 09 a 3F,-z 5P Y 200 3952. 703 25291. 99 a 3D3-w 3D a 

6 3865. 742 25860. 92 a 'PI- ll o 10h 3953. 849 25284. 66 b 3Ga- 61 ; 

4 3867. 1 6 25851. 27 a ID ,- v 3D ! 40 3957. 228 25263. 07 b 3H 6- 21 Z 
1500 3867. 844 25846. 87 a 3F,-z 3F a 100 3957. 448 25261. 66 a 5PI-Z 5P ! 

100 3871. 231 25824. 26 a 5D,-z 5P ! 500 3964. 908 25214. 13 a 5F5-z 7D Z 
10 3871. 695 25821. 16 a 3D ,- w 3D ! 100 3969. 794 25183. 10 a 3P,_y 5F ; 

6 3872.381 25816. 59 a 3D3-x 3D ! 4 3970. 404 25179. 23 a 3PI_y 3D !! 
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TABLE 3-Continued 

Intens ity \Vave- \Vave Term combination Intensity Wave- \Vave Term combination 
lengLlt number length number 

A cm- I A CII!- I 

150 3974. 504 25153. 26 a SD3- y sD . 60 4062. 854 24606. 29 a lI-Is- y 3In 
2 3976. 729 25139. 18 b 3I-I,- 31, 200 4062. 989 24605.47 b 3P,- Z 3S, 

500 3978. 449 25128. 32 a sPz-z 3F . 20 4063. 325 24603.44 C 3Fz- w 3F:; 
500 3979. 420 25122. 18 a sF,- z SD :! 200 4064. 105 24598. 72 a SDo- y sD, 

60 3981. 895 25106. 57 C 3F3- 22a 600 4064. 456 24596. 59 a sD3- z 3F:; 

50 3982. 217 25104. 54 b 3I-I4- 30, 6 4066. 222 24585. 91 z 7D z- f7 Dz 
20 3984. 678 25089.04 b 3Po- y 3P , 200 4067. 610 24577. 52 a 3Da- x 3Da 

1000 3984. 862 25087. 88 a 3F3- z 3Fz 600 4068. 367 24572. 95 a 104- Z 3H , 
400 3987. 797 25069. 41 a 3D3--X 3F :; 150 4071. 398 24554. 65 b 3P,- X sD, 

60 3989. 194 25060. 63 b 3Pz_ y sPa 20 4071. 865 24551. 84 a II-l s- x sF, 

4 3991. 793 25044. 32 C 3Pz- 8, 125 4072. 996 24545. 02 a 3F,- y SD! 
100 3993. 532 25033. 41 a SD,- y sD , 60 4073. 11 6 24544. 30 a 30 3-y 3F, 

10 3994. 562 25026. 96 b 3PI_ y sP. 3 4075. 978 24527. 06 C 3F3- w 3F ;; 
200 3995. 982 25018. 06 a SDI- y sD , 800 4076.730 24522.54 a sD,- z 3D, 
100 3996. 504 25014. 80 a sD z- Z sP a 100 4079. 277 24507. 23 a sD,- z 3D, 

4 3999. 488 24996. 13 C 3Fz- s 3Da 1500 4080. 599 24499. 29 a 3F4- z 3Da 
4 4000. 103 24992. 29 a 3D3- x 3Fz 100 4082. 789 24486. 15 a 3Po- y sFi 
4 4000. 550 24989. 50 C 3Pz- t 3D. 4 4083. 868 24479. 68 b 30 4- V 30 s 
6 400 5. 089 24961. 18 a ' D,--x 3D. 100 4085. 353 24470. 78 a SP ,_ y sD, 

200 4005. 646 24957. 71 a SP3- y sDz 300 4085. 432 24470. 31 a 3D ,- x 3F. 

150 4006.602 24951. 75 b 3F4- z sP a 40 4088. 370 24452. 72 a 3P ,_ y sFI 
100 4007. 533 24945.96 b 3Po- y sP , 150 409 1. 062 24436. 63 a ' D,- w 3Da 
125 4008. 266 24941. 39 b 3p z- Z 3S, 10 4093. 792 24420. 34 b 3TT4- 21s 

20 4011. 732 24919. 85 c 3F3- s 3Da 250 4097. 022 2440 1. 09 a sP3- z 3F!) 
125 401 3. 502 24908. 86 a SD4- z 3Fa 1000 4097. 787 24396. 53 a 3F,- z 3Di 

40 401 3.736 24907. 40 a 3Fz- y sD! 150 4100. 365 24381.1 9 a sF3- z 7D. 
40 4014. 153 24904.82 c 3Fz- w 3F l! 40 4101. 226 24376. 07 a 3Hs- z II-Is 
20 4016. 740 24888. 78 a 3Fz- z sP ;; 300 4101. 742 24373. 01 a 5D ,- y sDa 
60 4019. 551 24871. 37 a 5D3- y sD, L50 4102. 281 24369. 81 a sD ,- z 30 a 

150 4020.994 24862. 45 a 3D z- y 3P i 2 4104.049 24359.31 b 3F,- y sFa 

800 4022. 168 24855. 19 a SD3- y sDa 50 4105. 909 24348. 27 a sP,- z 3F. 
30 4022. 680 24852. 03 c 3F4- x 'H s 2 4106. 217 24346. 45 b 30 s- V 30 , 

600 4023. 832 24844. 91 a sF,- z 7D:; 200 4107. 837 24336. 84 a 'G,- z IG, 
50 4024. 300 24842.02 c 3F3- 19. 100 4108. 055 24335. 55 a 3Gs- x sD, 

100 4024. 689 24839. 62 a 3F4- z 7p a 60 4109. 640 24326.17 b 3F,- y sD, 

2 4025. 465 24834. 83 a ID z- v 3Da 2000 4112. 741 24307. 83 a 3F3- z 3F:; 
10 4026.492 24828. 50 c 3F3- w 3Fl! 150 4113.380 24304. 05 a 3D ,- x 3D , 
40 4028. 434 24816. 53 b 3F3- y SF, 60 4114. 128 24299. 63 a sPz- z 7P! 

200 4031. 003 24800. 71 a 3F,- z sG, 4 4117. 76 24278. 20 z 7D z- f7 D, 
200 4032. 207 24793. 31 a sFz- z sDa 200 4118. 500 24273. 84 a sF,-z 7D, 

50 4032. 509 24791. 45 b 3F,- y sFi 6 4119. 458 24268. 19 C 3p z- X IF:; 
1 4033. 724 24783. 98 { a 3H4- v 3D:; 300 4120. 986 2425\). 19 a 3F3- z 7P! 

b 3H,- 25 :; 100 4121. 126 24258. 37 a 3p ,- Z sP2 
80 4037.738 24759. 35 a Sp ,_ y sD o 5 4122.786 24248.60 a 3D3- 1, 

300 4039. 215 24750. 29 a IG,_ y 3Gs 300 4123. 061 24246. 99 a 3F,- y sDa 

50 4040. 474 24742. 58 b 3Hs- 19, 
75 4123. 801 24242. 63 { a 3D3- y 3F! 

6 4041. 259 24737. 78 c 3F3- 17, b IG,- 23:; 
20 4041. 980 24733.36 a 'O,- y 3Fa 30 4126. 407 24227. 32 b 3F3- z Sp ! 

2 4044. 262 24719.41 a 3Dz- Usp , 200 4127. 439 24221. 27 a sF3- z sD, 
2 4044. 710 24716. 67 b 'G,- 30, 200 4127. 869 24218. 74 b 3p I- X sD, 

150 4045. 770 24710. 19 a IDz- z 'D l! 2 4128. 664 24214. 08 a IDz- x 3Fa 
20 404(;' 883 24703. 40 c 3 F2- - 16a 20 4131. 215 24199. J 3 a 3Hs- 1' 

150 4049. 418 24687. 93 a 3Dz- y 3P2 1 4133. 614 24185. 08 c 3F,- y II' , 
1000 4051. 402 24675. 84 a SP3- y sD , 50 4134. 854 24177. 83 a 3p ,_ y sF l! 
200 4052. 194 24671. 02 a SDz- y sDz 200 4137. 223 24163. 99 a sP2- z 3D! 

600 4054. 050 24659. 73 a Sp 3- y sD ;; 4 4137. 948 24159. 76 z 7D4- f 7D, 
10 4054. 713 24655. 69 a SDI- y sD. 

2 4139. 192 24152. 49 { b 3H,- 17, 
1 4057. 562 24638. 38 b 3Hs- 17, z 3G.- E, 

25 4058. 352 24630. 55 b 3I-I,- 23 3 4 4140. 276 24146. 17 z 7D z- e 7Dl 
4 4059. 427 2'1627. 06 c 3F3- 16a 2[1 4141. 856 24136. 96 a ID2- x 3F !! 
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TABLE 3- Continued 

Intensity Wave- Wave Term combination Intensity Wave- Wave Term combination 
lengtn number length number 

A cm- I A cm-1 

2000 4144. 160 24123. 54 a aFa-z aD!! 100 4246. 342 23543. 05 a IG,_y 3F, 
1500 4145.737 24114. 36 a sD2-z aF !! 125 4246. 736 23540. 7 a lHs-y IHS 

600 4146. 770 24108. 36 a SPI_ y SD!! 30 4248. 150 23533. 03 a aD2-z aSI 
200 4148. 376 24099. 02 a sDI-z 3F !! 3 4250. 615 23519.39 a 3I-I,-z IHg 
100 4150. 303 24087. 83 a sDo-z 3Dy 2 4255. 397 23492. 96 a IIIs-y aI-l ij 

10 4150. 620 24085. 99 a 3Da- y 3G4 10 4255.716 23491. 20 b 3PI-Z ap o 
2 4152. 922 24072. 64 b ID2- 22il 2 4255. 887 23490. 25 b aH,-x IHg 

30 4153. 865 24067. 18 a sF2-z 1Dy 200 4258. 989 23473. 14 b 3P2-Z aP2 
25H 4156. 254 24053. 34 a IHs-y aHs 100 4260. 007 23467. 53 a ap 2-y sDI 
50 4157.734 24044. 78 a aDa-y aGil 1 4262. 472 23453. 96 z 1Da-e SS2 

4 4158. 260 24041. 74 b aH,- 16il 30 4263.403 23448. 84 a 3P2-Z sPa 
6 4158. 967 24037. 66 z sD ,- f SD, 40 4265. 618 23436. 66 a sPa-z aD2 

80 4159. 168 24036. 49 a 3Hs- y aG, 4 4265. 990 23434. 62 b aF2-z sP2 
250 4161. 655 24022. 13 b 3P2-X SD!! 2 4269. 053 23417.81 b aFa-z sPa 

10 4164. 387 24006. 37 d 3P2- 43a 
6 4272. 957 23396. 41 a IF3-3 4 

150 4166. 879 23992.01 a 3F,-z sGa 1 4274. 639 23387. 21 a I Dz-y 3F2 
2000 4167. 514 239 8. 36 a 3F2-z a1'2 30 4277. 272 23372. 81 { II 3PO-X SDy 

6 416 . 758 239 1. 20 Z 1Da-e 1Da a sF3-z 1D, 
200 4170. 050 23973. 77 b 3p z- y aDY 1 4278. 272 23367. 35 { a sFI-z 1D2 

4 4170. 592 23970. 65 a IDz-x 3Dl c 3Pz- 31 

1 4170. 908 2396 . 84 a 3Ga- x SD!! 30 4278. 698 23365.02 b apl- z aP I 
4 4171. 6 6 23964. 37 a IF3- 474 30H 42 1. 941 23347. 33 a 3HG-z 3TI ij 
1 4172. 464 2:3959. 90 a sPI-z 3Dy 80 4282. 219 23345. 81 a 3F.-z aG, 

20 4173.396 23954. 55 a 3D 2-y SP!! 6 42 2. 972 23341. 71 b aGa- 502 
10 4175. 299 23943. 63 a aG,_ y 3Da 1 4283.113 23340. 94 a sPz-z 1Pa 
30 4175. 436 23942. 5 a IHS-2s 

400 4284. 330 23334. 31 a sDz-z 3Fa 
6h 417.~. 614 23941. 83 b 3H ,- w 3Fa 200 4287. 048 23319.51 b apz_y 3D z 

200 4182. 455 23902. 67 a IDz-z IFa 30 4290. 551 23300. 47 a 31"3-z 1Pa 
100 4182. 646 23901. 58 a sD,- z 1Pa 6 4292. 274 23291. 12 b 3G.- 43a 

60 4182. 832 23900. 51 a 3Ha-y 3Gs 150 4293. 284 232 5. 64 a sDz-z 1P!! 
10 4185. 465 23885. 48 c aF.- x IG, 

200 4294. 793 23277. 46 a SD3-z 3G! 
4 4188. 380 23868. 85 b IG.- 19, 150 4295. 932 23271. 29 b aF,-z 3F! 

150 4189. 463 23862. 68 a sD.-z sG, 10 4296. 694 23267. 16 a IP1- U 3D!! 
6 4191. 022 23853. 81 c 3F3- 12, 1000 4297.7l4 23261. 64 a aF3- z sG, 
1 4192. 582 23844. 93 b 3Gs- 51, 10 4301. 154 23243. 04 a 3Da-y 3Fa 
4 4193. 723 23838. 44 z 1D l-e 1DI 

400 4307. 604 23208. 23 a 3}"z-Z 3Fa 
200 4196. 863 23820. 61 b apl-x sDo 1 4308. 404 23203. 92 a 3D I- y 3P l 
400 4197. 572 23816. 58 a sD3-z 3Fa 50 4309.215 23199. 56 Z 1Da-e 1D, 
400 4198. 864 23809. 26 a sPz- z 3Ga 16 4312. 494 231 1. 92 a 3D I- y 3Po 

3000 4199. 892 23803. 43 a 3F,-z 31", 1 4312. 902 23179.72 a 3II,-y 3G, 
20 4205. 678 23770. 68 z 1D,- e 1D, 

60 4314. 308 23172. 17 z 1Ds-e 1Ds 
800 4206.020 23768. 75 a 3F3-z aGa 50 4316. 643 23159. 64 a 3Fz-z 1P !! 
150 4207. 626 23759. 68 z 1Dy- e 1Dz 150 4318. 441 23150. 00 a SDz-z 3D! 

1500 4212. 062 23734. 66 a 3F,- z sGs 10 4319. 132 23146. 29 a 3D2- x SDy 
300 4214. 445 23721. 24 b 3P2-X sDa 150 4319. 871 23142. 33 a sPz-z sS2 
100 4214. 553 23720. 63 a 3D I- y aF !! 

8 4320. 585 2313 . 51 a aJ-I,- y 3Ga 
200 4217.263 23705. 38 a 3F,-z 1P, 8 4320. 826 23137. 22 b apl-z ap !! 
160 4220. 675 23686. 22 b apl-x 5D2 20 4321. 307 23134. 64 a sDI-zaD !! 

1 4223. 347 23671. 24 aaH.- x aDa 20 4322. 971 23125. 74 a 1Fa-332 
120 4225.095 23661. 44 a IPI_ y IDz 2h 4323. 469 23123. 07 b 3G,- 40a 

20 4226. 668 23652. 64 a 1Fa-42, 150 4,325. 059 23114. 57 b apz_y 3Da 
100 4229. 312 23637. 5 b aP1- y aDy 150 4326. 822 23105. 15 a 3P2- y 5Dz 
250 4230. 309 23632. 28 a 5Da-Z aDz 100 4327. 425 23101. 93 a a1'a-z 5SZ 
100 4232.321 23621. 05 a sPa-z 3Fa 16 4328. 563 23095. 6 a apl-z 5P!! 

60 4236. 675 23596. 77 a IG,- z aHg 100 4331. 168 23081. 97 a sPa-z aGa 

6 4239. 660 23580. 16 c aF2- 1 aDz 40 4332. 505 23074.85 b ID2- y IPI 
4 4240.031 2357 . 09 a 1Fa- 41 !! 10 4332. 649 23074. 08 b aFa-y SD!! 

400 4241. 058 23572. 38 a sPa-z 1P2 1 4335. 125 23060. 90 a aDI- y 5Pl 
400 4243. 058 23561. 27 a sD,-z aDa 80 4336. 431 23053. 96 a SD,- z 5Ga 

60 4244. 834 23551. 42 a 3D - 1 3P ' 3 Y 200 4337. 268 23049. 51 a aF - z 7F, 
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TABLE 3- Continued 
, 

Intensity \Nave- vVave Term combinat·ion Intensity vVave- \Nave Term combination 
length number length number 

A em-I A cm- 1 
20 4338. 675 23042.03 c 3P2-X 3Ga 150 4473. 909 22345. 55 a 3F,- z 5F 3 
40 4340. 351 23033. 14 a 3H 5-z 3H. 

2 4475. 640 22336. 91 { b ID,- w 5D, 
30H 4341. 050 23029. 43 a 3DI-y 3P , a.3 H ,- y ' F a 

400 4342.073 23024. 00 a 3F2- z 3D, 2 4475. 880 22335. 7l Z 5F,- f 5D , 
100 4346. 484 23000. 64 a 5P2- Z 3Da 4h 4476. 475 22332. 74 c 3F,- x 3G3 

200 4349. 704 22983. 61 b 3PI_ y 3D, 4 4477.97 22325. 28 a IF3- 22a 
250 4354. 130 22960. 25 a 3F3- z 3Da 60 4479. 393 22318. 19 b 3P2- y 5F, 
100 4354. 804 22956. 69 a 3P2- Z 3D; 150 4480. 434 2231 3. 01 a 3D,- x 5Da 

1000 4361. 204 22923. 00 a 3F,- z 7FS 60 4482. 031 22305. 06 a 3P I_ y 5D; 
10 4362. 707 22915. 11 a 5P2- Z 5G, 1 4483. 824 22296. 14 a 3DI- y 5P , 

10 4364. 108 22907. 75 c 3P2- U 3D; 1 4484. 674 22291. 91 a IPI- w 3D, 
4 4368. 761 22883. 36 a IH5-X 3G. 1 4486. 801 22281. 34 b 3F2-y 5D , 

40 4370. 418 22874. 68 a 3F3- z 5G, 150 4488. 377 22273. 52 a 5P3- z 3Da 60 4371. 209 22870. 54 a ID2- y 3p ; 140 4490. 220 22264. 38 a 3F3- z 3F, 
2000 4372.200 22865. 36 a 5D.,- z 3F , 100 4491. 674 22257. 17 b 3P I_ y 5F; 

30 4381. 276 22817.99 a 3D3- y 5P, 1 4492. 920 22251. 00 b 3G3- 33, 
60 4383. 368 22807. 10 a 3P2- y 5Da 1 4496. 780 22231. 90 d 3F,- 45; 

400 4385. 393 22796. 57 a 5D,- z 5GS 200 4498. 138 22225. 19 b 3F,- z 5G, 
400 4385. 650 22795. 23 a 5D 2- z 3Ga 40 4508. 043 22176. 35 a 3H ,- z 3If4 
80 4386.272 22792. 00 b 3PO- y 3D; 

60 4508. 553 22173.85 { a IP ,- Z Ip ; 
c 3P,_ y 3S; 

Ih 4388. 106 22782. 48 c 3F3- x 'Fa 
30 4388. 998 22777. 85 { c 3Fa- y 582 160 4510. 082 22166. 33 a 3F3- z 7P , 

b 3Ga- 42, 140 4511. 183 22160. 92 b 3P 2- y 5Fa 
500 4390. 440 22770. 36 a 5D3- z 5G, 2 4514. 83 22143. 02 b 3H 5- y 3H , 
100 4391. 031 22767. 30 a 5D,- z 7P, 50 4516. 272 22135. 95 b IG,- x IG, 

200 4516. 877 22132. 98 b 31c2 z 3D; 
30 4394. 970 22746. 90 a 3H 6- z 3H s 
2 4396. 700 22737. 94 b ID,- w 5D; 160 4517. 794 22128. 49 a 5D,- z 5S, 

150 4397. 803 22732.24 b 3F,- z 3Ga 160 4520. 931 22113. 14 a 5DI- z 5S, 
1h 4398. 733 22727. 44 a1D 2- y 5P ; 2h 4525. 931 22088. 7l b 3H 5- x 5F, 

60 4399. 597 22722. 97 a 5PI- Z 7P, 4 4529. 044 22073. 53 z 5D,- e 7D.; 

Z 7D ;- e 5S2 
200 4530. 860 22064.68 { c 3P2- y IFa 2 4402. 286 22709. 09 a3D 2-z 3P , 

40 4404. 815 22696.05 a ID,- y 3P, 
500 4410. 028 22669. 23 a 3F2- z 3Ga 4h 4531. 78 22060. 20 a IG,- y 3Da 

1 4412. 324 22657. 43 a 3H 5- z 3H ij 10 4532. 443 22056. 97 a 3H5- z 3Hs 20 4413. 300 22652. 42 a IPI- w 3D; 1 4533. 301 22052. 80 a 3D3- y 3F , 
2 4534. 480 22047. 06 { z 5Dl-e 5G3 4 4414. 995 22643. 72 b 3F2- y 5D; a IF3- w 3F , 

100 4420. 852 22613. 72 { a 3D2-x 5D, 
a 5P3- Z 7Pa 50 4535. 584 22041. 70 a SP 2- Z 7F 1' 150 4421. 456 22610. 64 a 5D3- z 5S, 10 4542. 430 22008. 48 c 3P ,- 3; 4 4422. 978 22602. 85 b ID2- 9; 150 4543. 690 22002. 37 a 3F2- .; 5S, 

8 4545. 713 21992. 58 b 3G,- 23a 50 4424. 796 22593. 57 a 3PI_ y 5DO 125 4546. 930 21986. 70 a 5D2- z 3D3 4 4426. 014 22587. 35 a 5P 1- Z 3D, 
21985. 02 250 4428. 441 22574. 97 a 5P3- Z 5G, 200 4547.278 a 5D,- z 7Fs 

{ a3 D ,- y 3D; 150 4547. 850 21982. 25 b 3P ,_ y 5F , 4 4430. 309 22565. 45 a 3G5- y 5FS 80 4549. 423 21974. 65 a 5P,- Z 7F, 
1 4433. 641 22548. 49 a 3P,-Z 3F, 120 4549.940 21972. 15 b IG,- y IG, 

200 4552. 118 21961. 64 a 5D3-·z 5Ga 
2H 4438. 343 22524. 61 Ii ID2- 8; 

1500 4554. 514 21950. 09 a 3F,- z 3GS 10 4439.413 22519. 18 b 3PO- Z 3p ; 
250 4439. 745 22517.50 b 3F3- z 3F, 10 4556. 064 21942. 62 a 3P ,_ y 5D, 

10 4440. 069 22515. 85 a 3D3- y 5Pa 6 4557.811 21934. 21 a 3F3- z 7F, 
200 4559. 982 21923. 77 b 3F,- z 3D a 150 4444.494 22493. 44 a 5P2- Z 5Ga 50 4562. 601 21911. 18 a 3D2- y 3D, 

400 4449. 322 22469. 03 a 5D3-~ 3Da 100 4564. 693 21901. 14 a 5D 2- z 5G, 1 4452.520 22452. 89 a 3F3- z 5Ga 1 4566. 681 21891. 61 c 3F,- x 3P , 800 4460. 031 22415. 08 a 5P3- Z 5S, 2 4567. 885 21885. 84 a 5D I- z 5G, 8 4461. 472 22407.84 a 5D,- z 3G, 10 4570. 241 21874. 55 a 3D ,-z 3S; 10 4465. 483 22387. 71 a l D 2- y 3Fa 4 4575. 738 21848. 28 a 5P,- Z 7Fa 
30 4466. 352 22383. 36 a 5D3- z 5G, 2 4576. 303 21845. 58 a IF3- 16a 40 4467.257 22378. 82 a IPI- Z ISO 150 4580. 068 21827. 62 a 3PO- Z 3D ; 

6 4471. 018 22360. 00 b 3H ,- y IG, 1000 4584. 440 21806. 81 a 3F3- z 3G, 
4 4472. 257 22353.80 a 3H ,- y 3GS 60 4587. 099 21794. 16 a 3P ,- Z 3D; 

30 4473. 324 22348. 47 a IH5- z II< 15 4589. 574 21782. 41 b 3G,- 21 s 
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T AB J.E 3- Cont inuecl 

Intensity \\ 'a vc- Wave Tcrm co mbin ation In tensity Wave- \Vave Term co mbination 
lcngth number lcngth number 

.11 em- I A em- I 
2h 4590.727 21776.94 z 7D ;- e 5G6 10 4695. 253 21292. 15 z5D 3-e 3D2 

200 4591. 097 21775. 19 a 3F2-~' 5G! 1 4698. 700 21276. 53 z 5F,- e 5P3 
100 4591. 546 21773.06 a 5D3-z 3F, 2 4700. 26 1 21269. 46 z 582- D3 

6 4592. 005 21770.88 z 5G!- / 701 1 4705. 16 21247. :32 a SP 3- z 7F! 
200 4592. 513 21768. 47 a 3P2-Z 3F a 1000 4709. 482 21227. 2 b 3F,- z 3F ; 

10 4592. 995 21766. 19 a 5P3-Z 5Ga 20 4710. 968 21221. 12 Z sDa-e 3G, 
10 4593. 195 21765. 24 a IP I--:I; 3D! 80 4711. 988 21216. 53 c 3PI- u 3D z 

1 4594. 641 21758. 39 z 7D ;-e 5D, 16h 4712. 502 21214. 21 Z sD§-e 5D2 
150 4596. 703 21748.63 b ID 2--:1; IFa 10 4713. 370 21210. :n Z 5D j-e 3G3 

] 4597. 331 21745.66 a IF3- w 3F a 1 4714.834 21203. 72 d 3F,- 35a 

1 4597. 697 21743.93 b ID2- y 58! 6 4715. 615 21200. 21 a 3H ,- z 31-1; 
500 4599. 082 21 737.38 b 3F3- z 3F a 100 4716. 049 21198.26 b 3F3-z 3Ga 
150 4601. 757 21724. 74 b 3F2- z 3F ! 6 4718. 840 21185.72 b 3G3- 19, 
30 4602. 820 21719.73 a 3P2- Z 7P ! 120 4720. 920 21176. 39 a 3Da- x 50 a 

150 4605. 671 21706. 28 a 3D z- y 3D a 1 4721. 848 21172. 23 b 3G 3- w 3F 2 

2 4608. 673 21692. 14 z 7D ;- / 5F5 10 4723. 226 2 11 66. 05 c 3Fz- u 3D 2 
10 4610. 492 21683. 59 a IHs- x 3G; 40 4724. 709 21150.00 b 3F,-z 5G; 
60 4612. 328 21674. 95 a 5D3- z 7p ; 4 4727. 584 21146. 54 a 3H ,- y 3F , 

2 4615. 425 21660.41 a ID2- y sP a 300 4731. 323 2 1129.83 b 3F,- z 7p ; 
2 4616. 093 21657. 28 b 3H,- y 3H ; 150 4733. ,H9 2 1 J 20. 92 a 5P3- Z 7F a 

30 4617.662 21649. 92 a sP 2- z SF, 300 4733. 520 2J1 20. 02 a 5P3-Z 3G; 
4h 4618. 024 21648. 22 d 3F 3- 47 , 10 4740. ;{ :32 21089. 67 { a 3D I--:I; 5D O 
6 4618. 799 21644. 59 d 3F,- 43a c 3F3- u 3D z 
8 4624. 322 21618. 74 b 3G,- 19, 125 4743. 028 2 1077. 68 b 3H s- y IR; 
4 4624. 464 21618. 07 b ID 2- w sD a 2 4743. 670 2107<1. 83 a 5P2- Z SD ! 

20 4626. 035 21610. 73 c 3P I_ y ID! 2 474:3. 98·!\- 21073. 44. c 3P2- X 3D z 
30 4628. 337 21599. 98 c 3PZ- W 3D 2 4 47'14. 654 2 1.070.46 z 7P a- D 3 

10 4630. 442 21590. 16 { b 3H s- y 2H ; 1 4745. 859 21065. 11 b 3P I- Z 5P ! 
z sF ;- e 5G3 2 4749. 80:3 21047.62 z SD j-e 5D I 

1 4631. 74 21584. 11 a 3P2- Z 3D 2 30 4751. 015 21042. 25 a sD I- z 7F O 

2 4633. 173 21577. 44 a "P3- z 3F; 4h 4751. 454· 21040. 30 z 71"2- /7D2 
300 4635. 682 21565. 76 a sPI- z S8! 30 4752. 140 21037. 27 z 5D a- / sF I 
20h 4638. 419 21553. 04 b 3F3- z 3D ! 6 47.0;3. 844 21029. 73 b 3Hs- y 3H 6 
20 4639. 318 21548. 86 c 3P I- U 3D ! 250 4.756. 24'[ 21019. 12 a·I D 3- z 7F ; 
30 4640. 983 21541. 13 a IDz- z 381 500 4757.8·g 21012. 05 a 5D,- z 3G; 

200 4645. 09 21522. 08 a IHs-z 3U 6 476 1. 533 20995. 77 d 3Pz- t 3D z 
6 4646. 810 21514. 12 a IP I- Z ID! 150 4764. 406 20983. 11 z 50 a- e 3D3 

600 4647. 594 21510. 49 a 3F3- z 7F ; 4 4766. 647 20973. 24 z 7F ,- / 7Dz 
60 4648. 158 21507. 88 z 7D ,- e 5D, 60 4767. 153 20971. 02 b 31-I ,- x 3Ga 

4 4650.211 21498. 38 c 3F2- u 3D ! 300 4769. 306 20961. 55 a 3F,- z sD 3 

4 4652. 498 21487.81 a 3D 1--:1; 5D ! 125 4773. 155 20944. 65 b 3Fz- z 3Fa 
2h 4653. 322 21484. 01 L 3F3- y 10 2 125 4774.00'! 20940. 92 a IPI- X 3F! 

70 4653. 759 21481. 99 c 3P 2-. IP ! 15 4781. 112 20909. 79 a 3D2- y 5F ! 

400 4654. 311 21479. 44 { a 5D 2- 2 5Ga 50 4781. 770 20906. 91 a 3D I- y 3D ! 
a 5P3- Z 71', 20 4783. 300 20900. 23 b 3P I- Z 5P 2 

50 4654. 780 21477. 28 a 3D3- x 5D ! 150 4784. 266 20896. 01 b 3F 2- z 7PZ 
60 4656. 415 21469. 74 a 3F,- z 5F , 1 4785. 079 20802. '16 b 3G5- x IH 5 

4 4660. 640 21 450. 28 b 3G3- 22a 10 4787. 357 20882. 51 z 7F ;- /5D, 
6 4662. 254 21442. 85 a5D3- z 7F! 4h 4790. 809 20867. 47 z 5Fa-e 3Dz 

20 4662. 494 21441. 75 z 7D ,- / 5F5 150 4794. 386 20851. 90 a .ID ,- z 51"2 

100 4669. 139 21411. 23 b 3Po- y .lF , 150 4795. 575 20846. 73 a .IPz- z sF 3 
250 4669. 973 21407. 41 a 5D ,- z 51"3 150 1798. 'J50 208:3'>' 24 a 5D z- z 71"3 

6 4671. 368 21401. 02 b 3Pz- . 51' , 60 4801. 180 20822.39 c 3P2-Z ID 2 
300 4674. 638 21386. 05 a 3P I- Z 3F ! 20 4802. 91 20 14. 80 c 3P I_ y 3S! 

40 4681. 408 21355. 12 c 3F,- y 11"3 200 4804. 887 20806. 33 a 3F3- z sF a 

400 4681. 780 21353. 42 a 3F 2- 1. 5Ga 4 4807. 633 20794. 45 z 5F 4-j 51"3 
300 4684. 01 3 21343. 24 a 3F 3- z 51"2 20 4809. 714 20785. 45 z 5Fa- e 3G3 

2 4685. 052 21338. 51 a sPI- z 5G! 4 4810. 693 20781. 22 b ID 2- x JP 2 
400 4690.114 21315. 48 a SD3- z ' G. 6 4812. 225 20774. 60 { a 3D3- y 3D 2 

2h 4692. 912 21302. 77 z 5D 3- / 51"3 a lP I- X 30 1 

519245- 59- 4 241 



TABLE 3- Continued 

Intcnsity \Vave- \Vave Term combination Intensity Wave- Wave Term combination 
Icngth number length number 

A cm- 1 A cm- 1 

6 4812. 849 20771. 91 Z ,sD,- e 3G5 80 4914. 195 20343. 53 Z 5D ,--J sF3 20 4813.231 20770. 26 b 3F,- z 3G, 20 4917. 341 20330. 52 z 5F,- e 3D2 

200 4815. 531 20760. 34 { b 3Fz-z 3D z 6 4918. 369 20326. 27 c 3P2- X 3Fa 
a 3D 1-z 3Po 4 4919. 646 20320. 99 a 'Dz- x sDa 

60 4817.353 20752.49 a 3D2- y sFa 500 4921. 081 20315. 07 a 'D3- z ' Fa 

2 4820. 251 20740. 01 z 3GZ-e 7D, 2 4923.725 20304. 16 b 3F3- z ' G, 
80 4822. 584- 20729. 98 b 3F3- z 7Pa 2 4924. 518 20300. 89 a lD 2- z 3p ] 

2 4824. 356 20722. 36 a IF3- t 3D z 4 4930. 934 20274.48 d 3P2- X IFa 
4 4825.751 207]6. 38 b IG4- y 3H Z 1 4931. 73 20271. 20 a 3F4- z 5Ps 

30h 4826. 207 20714. 42 z ' F a- e ' G, 1 4932. 37 20268.57 z 'FE- e 3G5 
30h 4826. 567 20712. 87 z 5F,- e 3G, 10 4934. 613 20259. 36 Z 5F ]- Ji'1 
4h 4827. 648 20708. 24 a 3F2-z 7F a 150 4-935. 640 20255. 14 z ' D ,- e sDz 40 4828. 68:3 20703. 80 c 3F.,--x 3F, 50 4936. 244 20252. 67 a 3D I- y 3D, 
2 4831. 633 20691. 16 b 3F3-z 'G, 125 4937. 219 20248. 67 z 5F,- e 3G3 
1 4.836. 412 20670. 71 b 3G3--x .sPa 200 4938. 444 20243. 64 a 3F2- z sF, 

40 4838. 161 20663. 24 z 5Fa- e 5G3 1 4940. 131 20236.73 d 3F,- 22a 150 4839. 014- 20659. 60 z 5D,- e ' D. 20 4941. 575 20230. 82 d 3F2- 16a 125 4839. 760 20656. 41 a 5P3- Z ' F j 60 4944. 006 20220. 87 a 'Hs- Y 3G, 10 4841. 756 20647. 90 Z 7F3- e 7D2 20 4944. 404 20219.24 b 3PO- Z 5p] 
10 4843. 767 20639. 32 Z 5Dl- e 3Dz 2 4951. 26 20191. 24 a IPI- y 3F j 

200 4844. 560 20635. 94 a 5D 2- z 5F } 200 4955. 272 20174.90 z ' FE- e 5G6 
6 4845. 899 20630. 24 a 3G.- y ' D, 150 4959. 872 20156.19 { z 5FE- e 5D, 

10 4847.871 20621. 85 a IDz- -x 'D z z 7F E--J 7D, 
15 4848. 166 20620.60 a 5D I- z 5F, 1 4962. 872 20144. 00 d 3p z- W 5D a 
6 4851. 935 20604.58 c 3P I- V 3D z 15 4964. 885 20135. 83 d 3F,- 21s 
1 4852. 60 20601. 75 c 3P,- W 3D ] 10 4966. ]09 20130. 87 d 3Fz- w 3Fa 

10 4967. 368 20125. 77 z 3G,- e 7D3 2 4852. 898 20600.49 Z 7F2- e 7Dl 
{ z 7Fa- e 7D3 150 4854. 559 20593. 44 z 5D;- J ' F, 30 4967. 618 20124.76, z 7F E- C5 2 4857. 990 20578.90 c 3F3- y IFa 

50 4968. 006 20123. 19 c 3P I- Z Ip ] 2 4859. 245 20573.58 a ID 2-·y 3D l 
300 4968. 900 20119.57 a ' P3- z ' Fa 8 4860. 157 20569.72 a 3D3- y 3Da 6 4970. 181 20114.38 c 3F3- w 3D z 150 4861. 865 20562. 50 o 3P2- Z 5S2 JO 4970. 798 20111 . 88 z 7Pz- D3 60 4863. 105 20557. 25 a 3P I- Z 7P j 10 4971. 414 20109.39 b 3P I- y 'D ] 75 4865.090 20548. 87 c 3P2- W 3Da 150 4974. 106 20098. 51 b 3He- z 317 1000 4869. 163 20531. 68 a 5D,- z .sF ; 
250 4976. 200 20090. 05 z 5FE--J 5F, 

100 4869.782 20529. 07 Z ' F;- j ' F, 10h 4977. 208 20085. 98 z ' F j- e'D I 1h 4871. 368 20522. 38 b IDz- x 3Ga 50 4977. 982 20082. 86 { b 3Pz_ y 5D, 
4 4871. 588 20521. 46 z 7F j- e 7D. c 3p z- X 3D, 

150 4874. 329 20509. 92 a 3Fz-z 5F] 300 4980. 359 20073. 27 a 5P I-Z sF, 
160 4875.020 20507. 01 Z 5F;- e 5G, 

4983.103 20062. 22 z 5F2- e 5SZ 6h 
50 4877. 414 20496. 94 a 5D I-z 5Do 150 4983. 443 20060.85 a 'Dz- z ' D] 
30 '1877. 885 20494. 96 a 5p,_ ·Z 7FO 30 4984. 695 20055. 81 b ID2- 11 3Dz 
50 4882. 654 20474. 95 z 5F'- e 3D3 160 4987. 262 20045.49 a 5D,-z 5D, 
40 4885. 016 20465. 05 a 5P I- Z 7F , 2h 4991. 196 20029. 69 { z 7F,--J 7D, 

6h 4886. 347 2045(). 47 b 3H5-z 3Is a 3G3- y 5D, 

1 4887. 538 20454.49 z 7Fl- e 7D2 200 4992. 741 20023.49 a 5D,- z 5Da 
10 4994. 898 20014. 85 c 3p z- Z IFa 30 4888. 605 20450. 02 b IDz- y ID, 
1 4996. 24 20009.47 d 3F3- 22a JOh 4892. 824 20432. 39 z 7F fi- C, 

10h 4998. 049 20002. 23 z 3F,--J sD, 4- 4894. 208 20426. 61 b 3p z- Z ' Pa 
{ z 7Fj- e 7D3 200 4895. 340 20421. 89 a 5PZ-Z 5D, 1h 4999. 00 19998. 42 Z 7F,- C5 

400 4895. 609 20420. 77 a 3p z- z 3Da 6h 4999. 538 19996.27 a IF3- y 5Sj 200 4899. 255 20405. 57 b 3F2- z 3Ga 125 5003. 523 19980.34 z 5D a- B, 
100 4901. 071 20398. 01 { a 5PI- Z 7F , 100 5005. 243 19973.48 b 3H,- z 315 

b3 PI- y 'D o 125 5010.600 19952.13 z 'Da- e 3pz 80 4901. 855 20394. 75 z 5D l- e ' Dl 250 50ll. 234 19949.60 a 5PI- Z 5DO 600 4903. 066 20389. 71 b 3F3- z 3Da 1 5014.320 19937. 32 b 3F2- z 7Pa 
60h 4904. 593 20383. 36 a 1I-I5- 14 200 5014. 957 19934. 79 a 3F2- z 5D, 

150 4905. 030 20381. 55 a 3F3- z 5D , 2 5015. 997 19930.66 a 3F3- z ' F, 
200 4907. 895 20369. 65 a 'D2- z ' F , 8 5016.816 19927. 40 c 3F3--X 3F, 
100 491J. 598 20354. 29 a 5D I- z 5F! 150 5018. 961 19918. 89 z 5Fa--J 5F3 

60 4913. 278 20347. 33 b 3F,- z 7FS 80 5020. 315 19913.52 a 3P2- Z 5Ga 
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TABLE 3- Co nt inued 

Intensity 'Wave- vVave T erm combination Intensity " Tave- \ Vave T erm combination 
len gth Humber length number 

;1 cm- ' . 1 cm- ' 
300 502(j. 197 19890.2 1 a 5D3-z 5D ! 400 5 155. 1-10 19392. 7 1 a '; D ,- z SD ! 
200 5028. ]62 J 9882. 44 b 3F3- z sG a 150 5 160. 008 19374.42 Ii 3li',- z 3G 5 

4 503 ] .895 19867.69 z 7F l- li', 50 5 168.062 J 9344. 23 z 3G,- e 7]), 
1 5032. 34 19865. 93 z 7F!- e 3D 2 20 5 J68. 636 19342.08 b 3H4- x 3F. 
2 5032. 900 19863.72 z sF,-e 5P 3 20 5170.078 J 9336. 68 c 31i'3- Z '0, 

6 5036. 986 J9847. 61 b 30 3- £ 3D ! 1000 5171. 026 19333. 14 a 5 1)., z 5F5 
10 5039. 037 ] 9839. 53 c 3F.- w 3D ! .50 5177. 993 19307. Iii d 3P2- X 3F, 

150 5039. 627 19837. 21 z 5F!-e 3G, 30 5] 84.753 19281. 95 a 311'2 Z .; I), 
J25 5040. 357 ] 9834. 33 c 3PZ- X 3D ! 6 5] 88.410 19268. 36 n JP2-Z 7F j 

160 5040 738 19832.83 a 5D2- z 5Fa 20 5189. 699 19263. 58 Ii 3Po- y S])1 

20 5041. 350 19830.43 z sFa-e sD 2 4 5 193.026 19251. 23 a 31) ,- 11 SF, 

20 504J. 978 19827. 96 { Ii 3U5- X 3F. 400 5 195. 017 19243. 86 a SP3- Z SF:; 
a 3D z- z Sp ! 50 5197.058 19236. 30 b 31"3- z3G , 

100 5045. 432 198 14.38 Z sG ij- e 7D 5 150 5199.873 19225. 88 z 7F ij- e 70 s 
200 5047.308 19807. 02 a 5P ,- Z 5F , 100h 5202. 127 192 17.55 f) 'H5- z 3J-[1 

100 5052.955 19784.88 { b 3Pz_ y 5D 3 4 5202.897 1 92 1 ~ . 7 1 z 7P4 .r 5F 3 
z 3G'-e 3G3 2h 5205. 330 ]9205.73 Z 3C: 3 .r 7])2 

] 000 5057. 34.0 19767.73 a 3F4- z sD , 100 5209. 502 19 190. 35 Ii 3P,- Z 3F! 
10 5057. 68 19766.40 z 7P,- e 7D3 100 52 14.079 ] 9173.5 1 z ,'i F ~-e 5D 3 

125 50()2. 658 19746. 96 b 3P ,_ y 5D , 4. 52 J9.072 19 155. 16 z 71' 3- e 70 2 

] 5 5063. 196 19744. 87 rl 3F 3- J 9, 300 5223. 550 1\1 138. 7·1 a 3(: 5- Z 50 4 
10 5066. 668 J 973 J. 34 d 3F,- w 3F , 50 5225. 0 6 J\1 133. II Z 71<' ,- e 3G. 

60 507 1. 0 13 ] 97 14. 43 { (' 3P,- X 3D , 2h .5226.362 1\1 128. H z 30 3- e SP2 
a' D2- y 3D ! 40 5227. 278 1\1 ] 25.09 (' 3 F\ x 3D! 

250 5072. 993 19706. 74 a. 3F2- z 51~3 JO 5236.95 1 19089. 77 b 3 jCZ z 50 3 

4h 5075.641 1969G.45 Z 71i' ,- e 5P3 200 5242. 386 19060 98 { (t 3Pz- Z sF l 
100 5076. 087 19694. 72 a 5P 3- Z 5D , Z sF ,- e 3G .; 
300 .')076. 327 19693.79 b 3li'3- Z 3F , ]50 5242. 95 1 ] 0067.92 Z 3G!-e 5(: , 
] 25 5079. 463 1968 1. 63 Z sD 3- e 5D 3 2h 5244. 234 19063.26 (' 3F3 10 31)! 

2h 508 1. 466 19673.88 Z 71'3 .r 7D z 50 5245. 453 19058. 3 Ii 31T5-Z 3 1 ~ 

1 5082.9 1 19668.29 z 3F , e 7D 3 2h 5246. 840 19053. 79 z 7Fs- e 5(; 5 

2h .5083. 992 19664. 10 (' 3li'z- x 3D , 10 5250. ·158 190-10.66 z 7P:t- e 5P3 
Ih 5084. 58 1966 1. 83 z 7F 3- e 5G3 300 525 1.66-1 19036.29 a 3C:,-z 3G! 

] 50[[ 5086. 776 19653.34 z 5F3- } SF, 200 5257. 08 1 190 16. 67 Z 5( : 3 e 5G3 
100 5090. 086 19640.56 z 7F.- e 7D , JOO 5263. H60 18\)9 1. 82 z 3(; 5 H., 

600 5093.850 IH626.05 a sD o- z 5D l 30 5265. H22 1898-1. H z 7P4 e q), 
20 5096. 220 196 16.92 t 3F,- x 3F ! 100 5266. -169 J8982.77 (' 3 1'2 .1/ 31'1 
10h 5JOO.850 19599. 11 Z 5F3- e 3D 3 100 5266.8 15 1898 1.52 a' lI ; z 1(: 4 

200 5 J Ol. 395 19597. 02 Ii 3F2-z 3D 3 2 5269. U9 ]8073, 15 c 31<',- z 'TT 5 
125 5101. 724 J H505. 76 b 3F3- z 7P , 4 5271. 174 18965. 8:~ z 71)3-.f r'D, 

100 5J 06. 570 J 9577. 16 b 31T6- x 3G 5 1 5271. 45 18964.84 Ii 3C: ,- .& 5F , 
200 5J 07. 07 J 19575. 24 a 3G,- z 3F3 1 5273.46 18957. 6 1 z sF4- e 5D 4 

2h 5J I I. 240 19559. 24 b 3G,--2: 'Fs 10 5274. 042 18955. 51 z ;G5- e 7D , 
40 51 14.590 1\1546. 46 b 'G,- x 3G; 60 5275.756 18949. :36 z 7F .- J 51".. 
60 51 J 4. 996 IH3H. Hl b ' D 2- y 'F 3 60 5278. 375 18939. 95 b 3F\ -·z 7F , 

30 5 110.866 19526. 32 b 31',- Z 31<2 20h 5280. 074 189:33. 86 c 3Po- Y 3Si 
125 .5123. 701 IH5 11 .48 b 3Fz- z 5G, 150 5280. 812 L893 I. 2 1 a 5D3- ·z sD 3 

6 5 126. 775 I n.~oo. 0 1 a 'P,- y 3P , 300 5284 . 089 ] 89H). ~7 a 3F,- z 7D : 
150 5 127.265 IH-198. 14 a 5P,- Z sD i 50 528·1-.418 J89 18. :30 z 7Fz- e 7 D ,\ 

30 5 12H.27H 19-190. ~9 a 3F,- z 7D 3 150 52H1. 169 18801 16 /) 3Ii' ,_·Z SF ; 

20 5 133.895 19,17'2. H6 a 3C3- Z 31"2 '2 5291. 886 J889 1. 60 z 5F' 4- f5 F5 

150 5 13·1. J 1 I 19·172. I-I z '; 1·',- 8 , 2 529:3. 22G J8886.82 z 3F ,- e 7D , 
1000 5 136.558 In 16'2.87 a '; 1', z 5D 3 20,) 5:30,1. 852 J 8845. -I:~ a 5P ,- Z 5D , 

40 5 142.325 1 94~ 1. 0-1 Ii '])2- 10 3 ])1 50 5305. R50 18841. 8R a ' I:-[ ,;-z 3R s 
400 5 142.772 19-1::;!).35 a 5D3- z 51" , 

50 5:~06. 45::; 188:39. 74 { C 3P,_y sPi 
c 3F ,-:c 3F , 

400 5 147.246 19~ 2'2 . ~5 a 31"3- z sD 3 
10 5140.753 1941 3.00 (' 3F 2- z' D ! 60 5307. 28-l J88:l6.79 z 3G,-e 3G, 

300 5L5 1.070 IH-l08.04 a sD,- z 5D , 1000 5:309. 259 18829. 78 a 5D ,-z sD l 
125 5153.2 14 19399. H6 a 3P,- Z Sf , 200 5:3 15. 339 18808. 24 c 3Pz __ y 3P , 

60 5154. 60-l J 939-l. 73 { a 3Pz- z 7F! 4 5:316. 589 18803.82 a 3P 2-Z 5F2 
a ' JIs- y 3G5 1 53 17. 92 1879\.). 12 z 5Gz-e 3D, 
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TABLE 3- Continued 

Intens ity 'Vave- 'Wave T erm combination Intensity vVa ve- vVave T erm combinat ion 
length number length number 

A cm- l A cm- l 

6 5318. 749 18796. 18 c 3F.- 1; 80 5472. 852 18266. 93 a 3p ,- Z sF a 
1 5325. 37 18772. 82 b 3F3- z 'F, 20h 5473.674 18264. 19 z sG '5- j SF, 

10H 5327. 065 18766. 84 a IPI- y sP , 150 5475. 187 18259. 14 z ' G,- e 5G, 
50 5.S28.023 18763. 47 c aF 3-x ' F , 60 5476.360 18255. 23 b 3H,- x aFa 
2 5328. 822 18760. 65 a 'D,- y 5F a 

200 5480. 305 18242. 09 { z 5G 'f,- e 5GS 
150 5332. 932 18746. 20 b 3P2- Z 3F a c 3PO- Z 'P l 
250 5335.924 18735. 68 a sPa-z sD a 4 5481. 130 18239. 34 { z 7P'- e 3D3 

4 5340. 175 18720. 77 c 3Po- W 3Dl d 3F,- x IG, 
4 5341. 712 18715. 39 z 7P,_ j 7D. 10 5482. 180 18235. 85 b 3Fa-z 'Fa 
4 5342. 230 18713. 57 z 3D a-e 3D , 

10h 5483. 251 18232. 29 a 3PI- Z 7F, 
2 534,3.308 18709. 80 a 3R.- y 5F a 200 5484. 325 18228. 72 a 3F3- z 'D. 

50 5346. 791 18697. 61 b 3p ,-Z 7P, 100 5484. 646 18227. 65 a 3G,- z 3D a 
80 5348. 132 18692. 92 a 3Ga-z 3F a 2h 5485. 11 18226. 11 b 3PI- Z 3D , 

1 5348. 58 18691. 35 a 3D3- z sP , 30 5490. 578 18207. 96 z 'G' - e 5G3 
6 5353. 693 18673. 50 c 3F2- x 3D l 

2 5490.824 18207. 15 b 3pz- Z aGa 
20 5354. 952 18669. II a 3F.- z 7D5 100 5494. 36 18195.43 z 3F.-j 'F. 

100 5359. 644 18652. 77 z 3G'- j SF, 160 5496. 696 18187. 69 a IH5- y 3F, 
50 5362. 094 18644. 25 a 3G3- z 7P , 4 5498. 999 18180. 08 d 3P,_ y 3S, 

125 5365. 604 186.'12. 05 z 7Pl- e 7D3 150 5501. 024 18173. 39 z 3F,- e ' G, 
20 5373. 281 18605. 43 c 3F2- z IFa 

1 5502.20 18169. 50 a 3D,- z sP , 
60 53n 068 18592. 33 c 3F,- y 3G 1- 50 5506. 940 18153. 86 a 3G3- z aGa 

300 5377. 840 1858\). 66 z 3G5- e 3G, 500 5510. 723 18141. 40 a 3G,- z 3F. 
3h 5384. 12 18567. 97 a 3G.- Z 7P a 80 5512. 378 18135. 95 z 7P '- e 7D5 

200 5385. 898 18561. 84 b 3P,- Z 3D , 60 5517. 846 18117.98 a 3D 2- z 3F, 
50 5388. 629 18552. 44 a sD,- z 7D a 

60 5521. 780 18105. 07 z ' 8 ,- e ' P3 
2h 5391. 59 18542. 25 cl 3P,-llo 4 5524. 148 18097. 31 b 3Hs- z 'HS 

40 5395. 385 18529. 21 { a 3G4- z ' G, 
6 5526. 346 18090. 11 { c 3F,- y 3F , 

c 3F3- z 'Fa b IG,- w 3D a 
400 5401. 402 18508. 57 a 3Ga- z aD , 60 5531. 001 18074. 89 c 3P,_ y 5p , 

4 5405. 249 18495. 39 z 3G'- e 7D , 
150 5540.659 18043. 38 (L 3GS- z 7P . 

4 5405. 384 18494. 93 a 3P 2- Z ' D , 4 5542. 35 18037. 88 z 3F'- e 7D5 
20 5410. 377 18477. 86 b 3H ,- w 3D a 30 5549. 749 18013. 83 c 3F3- y 3F , 

1 5413. 75 18466.35 cl 3F,- w 3F . 1 5553. 78 18000. 76 a ID,- z 'PI 
1 5415. 38 18460. 79 z 3F'- j ' F3 100 5556. 524 17991. 87 a 'P2- z 7D ll 

20 5417. 344 18454. 10 b 3H6- z IH g 
400 5559. 744 17981. 45 a 'D,- z 7D. 

250 5418. 864 18448. 92 a sD 2- z sD ll 150 5569. 036 17951. 44- a 3F3-z 7D ll 
5H 5419. 13 18448.02 z ' Gg-e 3G, 15 5570. 71 17\)46. 05 b 3Gs- y 3H ij 
1 5420. 15 18444. 55 b 3F,- z 7Fa 2 5572. 30 17940. 93 a 3PO- Z sF I 
4 5424. 722 18429. 00 a sP,- z 7D , 10 5578. 688 17920. 39 b 3H s- 1, 

400 5427. 610 18419. 20 z sGij-e 5G6 

f z 3D,-e 7DI 
60 5579. 435 17917. 99 Y 5D ,-j5D3 

1h 5429.96 18411. 22 4h 5583. 054 17906. 37 Z 7P ll-e 5P3 
l Z 3G'[,-j sF5 

·1 5587. 436 17892. 33 { c 3F2- y 3Ga 
1 5436. 65 18388.57 a 3Fa- z 7D , Z 7F ,- B, 

100 5439. 416 18379. 22 z 3F'- e 3G, 20 5595. 208 17867. 48 b IG,- x 3Fl 
60 5440.206 18376. 55 a 3D,- y ' D ll 

4 5444. 621 18361. 65 b 3PI- Z 7P , 50 5600. 530 17850. 50 Z 7P a-e 7D, 

6 5448. 471 18348. 67 c 3F3-X 3D ll 125 5603. 144 17842. 17 a 3P2- Z 5D , 
150 5606. 748 17830.70 Z 7F6-e sG6 2 5449. 51 18345. 18 a IPI-Z 381 4h 5607. 744 17827.53 b 3G3- y ID , 

100 5452. 728 18334. 35 { z ' G6- j sF5 100 5609. 147 17823. 08 z 3Ga-e 3G3 a 3D I- z sP r 

6 5453. 388 18332. 13 z 3D ,-e 7D2 6 5611. 398 17815. 93 c 3F3- y 3G ll 
4 5453. 974 18330. 16 z sG' - e 3G3 4 5619. 374 17790. 64 c 3F,- y 3F ll 
4 5454. 26 18329. 20 a 3PI- Z 7Fa 2h 5625. 07 17772.62 c 3P2- y ' Pa 

250 5454. 809 18327. 35 z 58,- e sD I 60h 5627. 506 17764. 93 Z 3Da- j sF a 
200 5456.124 18322. 94 a 3F2- z 5D ll 60 5629. 798 17757. 70 b 3H ,- y 3G, 

20 5461. 902 18303.55 z 58z- e 58, 30h 5631. 584 17752.07 Z 3Ga- e 5G, 
15 5463. 161 18299. 34 a 3p\- Z 7F l 20 5633. 560 17745. 84 Z 7Fij-j sF 5 

20 5464. 913 18293. 47 Z 7P,_j SF, 1000 5636. 233 17737.42 a sDa-z ' D , 
4 5470. 266 18275. 57 z 7P ,- e 7D l 6h 5638. 716 17729. 61 b ID2--x 3F , 

40h 5471. 526 18271. 36 z 7P ,- e 5G, 100 5641. 671 17720. 33 a 3G,-z 5Gll 
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TABLE 3-Continued 

Intens ity 'Wavc- " rave Term combi naLion Intens ity \lVave- Wave Term combination 
lengt h number lengt h number 

A cm- ' A cm- ' 
1 564."i.74 17707. 56 a 5D,-z 7D , 30 5771 . 215 17322.57 c 3F3-y 3P ! 

60 5647. 577 17701. 80 a sP3-z 7D ! 100 5774. 384 17313.06 b 3Pz- Z SO! 
80h 5647. 888 17700. 82 z 30 a- e s0 3 4h 5774. 847 17311. 68 z 7F'- j 5F5 

125 5649. 569 17695. 56 b 3F,-z sF ; 6h 5776. 866 17305. 63 z 3D !- e 5D , 
10 5650. 818 17691. 64 a 'O,-z 3F a 6 5779.961 17296. 36 { b 30 ,-X 30 . 

z 7F a-e 5D 3 

1 5652.80 17685.41- { a 303- Z iP a 
d 3F3-x 'Fa 60 5782. 365 17289. 17 a 3Fz-z 7D ! 

80 5653. 314 17683. 83 a 30 5- Z 30. 80 5782.572 17288. 55 b 3H 6- y 30 :; 
10 5656. 640 17673. 44 z 7P!-e 7D3 20h 5784. 091 17284.01 z 3F a-e 30 3 
6 5663. 071 17653.37 c 3p z-Z 381 1 5784. 78 17281. 95 z 3D 2-e 58z 

50 5790. 588 17264. 62 a sP3-z 7D a 
100 5665. 206 17646. 71 a 30 3- Z 50 . 

6 5670. 512 17630. 20 c 3F,- z 3R , 50 5792. 226 17259. 73 a 30 3- Z 50 ! 
2 5671. 93 17625. 79 d 3Fz- 4a 6 5798. 845 17240.03 a 3D3- y 5D a 

10h 5674. 844 17616. 74 z 71~5- e 3G5 10h 5800.011 17236.57 z 7P ._ B, 
30 5676. 556 17611. 43 b 3R ,- z 'H :; 10 5802. 016 17230.61 b 3II,- y 30 a 

150 5804. 382 17223. 5.9 Ii 'O,- z III: :; 
100 5679. 623 17601. 92 c 3P I_ y 31'0 

4 568 I. 524 17596. 03 z 30'- B. 60h 5807.960 17212. 9 z 3F a-e sO, 
1 5682. 26 17593.75 z 7F'- e sD3 2 5810.87 17204. 36 b 3P,- Z 582 

50 5688. 830 17573. 4:1 c 3Fz- Y 3P l 2 58]3. 014 17] 98. 01 z sO' - j SF, 
6 5692. 1J4 J7563.29 b 'D ,- x 3D l 400 5814. 988 171 92. 17 b 3F.- z sD . 

J 5825.29 17161. 77 z 3F a-e 50 3 
100 5693. 032 17560.46 a 'P ,- x sD o 

50 5694.462 17556.05 b 10.- Z 'Fa 30 5825. 846 17J60.13 a 5P,-Z 7D l 
80 5696. 35 17550. 23 Z 3D2-e 3Dz 100 5828. 075 17153. 57 a 3D 2- z 3D! 

600 5699.049 17541. 92 a sP 3-z cD . 
50 5828.408 17152. 59 { a 10,-Z 30 a 

100 5699. 58 17540. 29 b 3Pz-Z s8! d 3F,- 4a 
10 5830.844 17145. 42 d 3F3- y 3H . 

1.50 5702. :'l68 17531.71 a 30 ,- z 3F , 
2 5705. 15 17523. 16 Z 7F:;-e sOa 100 5 33. 197 1713.51 z 3F ' - B, 
Jh 571 1. 27 17504.39 z 7F:;-e 5D, 30 5864. 624 17046.67 b '0 ,- 14 

150 5712. 86 17499. 5 J z 3D a-j 5F, 6 5874. 378 170J 8. 36 b 3Fz-z SD! 
40 5714.233 17495. 3l b 'D2-z 'Fa 4 5875. 797 17014. 25 c 3F3-y 3F a 

2h 5886.611 169 3. 00 z 7D a-e SF . 
4h 5715. 89 17490. 24 z 7F ' - e 30 5 
2 5718. 96 17480.85 c 3P,_ y sP l 40 5887. 161 1698 1. -11 a 3D3-z 3F! 

40 5723.058 17468. 33 z3D !-e 30 3 10 5887. 692 16979. 88 b 'D 2-y 3F ! 
125 5724. 818 ] 7462. 96 a 30.- Z sO:; 10 5888. 383 16977. 89 a sDz-z 7D 3 
100 5725. 740 17460. 15 a sD 3-z 7D a 15 f! 5888. 74 ] 6976. 6 b 3P,-Z SO! 

4 589 1. 95 16967. 61 b 3D3- w 3F 3 
40h 5730. 589 ] 7445.37 z 3D3-e 3D3 

1 573 1. 295 17443. 23 b 3Fz- z sF a 8 5894. 721 16959. 63 Z 3Dl-e 7D 2 

4h 5732. 90 17438.34 { Z 7F:;-j 5F5 1 5896.48 16954. 55 Z 5 PI- I 5Dz 
z 30 3- e 5P3 15 5896.894 16953. 38 { a 30 s- Z 7F ij 

10 5734. 445 17433. 64 a 30,- Z 7P . d 3P2-V 3D a 
2 5902. 284 16937. 90 z 7P'- e sD 3 

III 5735. 54 17430. 32 c 3Fz- y 5P! 
4 5736. 980 17425. 94 a 'P,---x 5D ! 80 5904. 426 16931. 76 b 3I-I s- y 30 :; 
1 5737. 43 17424. 57 z 7P a-i sF3 60 5914. 226 16903. 70 Y SD ,- j sD , 

40 5740. 555 17415.09 a SD2- z iD ! 200 5919. 340 16889. 10 a 5D3-z 7D ' 
100 5745. 65 17399. 65 a 5D,- z 7D ! 500 5921. 450 16883. 08 a 3Pz- Z sD a 

6h 5924.362 16874. 78 z 30 a- e 30 , 
150 5746. 002 17398. 58 b 3p z-Z 3D a 
150 5747.481 17394. 10 c 3F,- z 10, 150 5926. 862 16867. 66 a 3D,- z 3D l 
125 5752. 022 17380.37 a 3F3- z 7D . 6 5928. 362 16863. 39 b 30 3---x 3G. 

20 5753. 621 17375. 54 { b 'G.---x 3D a 2 5929. 630 16859. 79 z7D a- j 31", 
b 3Gs- z 3I s 100 5932. 384 16851. 96 { b 3F3-z sD 3 

a 3F2-z 7D a 
16h 5756. 188 17367.79 z 3F!-e 7Dz 

100 5756. 832 17365. 85 { a 3P o- Z 5D l 150 5936. 644 16839. 87 Z 31" ,- e 5D 3 
z 3F a- e 3D 2 40 5938.580 16834. 38 Z 7P'- e 30 5 

60 5758. 722 17360. 15 { b 31"3-z SF , 20 5943.728 16819. 80 d 31".- y 3H s 
b 3D3-8 3D a 50 5944. 386 16817. 94 a lIa---X 'Hs 

1 5760 23 17355. 61 b 30,_ y 'Fa 125 5951. 154 16798. 81 a 3D z-z 30 a 

30 5763. 659 17345. 2 (! ~03-Z 3D a 30 5970. 544 16744.26 b 30 S---X 3F . 
4 5766. 11 9 17337. 88 a 3Dz-z 3F a 400 5973. 370 16736. 33 z 31"4-e 3G5 
2 5766. 589 17336.47 b 3Gs---x 30 . 100 5973.672 16735.49 b 3Ha-z 3H ll 
6 5766. 905 17335.52 b 3G,-z 315 150 5974. 162 16734. 11 c 3p z-X 5D! 

100 5767. 923 17332.46 a 3P ,- Z 5D l 1h 5978. 022 16723. 31 a 'P1- y D3~ 
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TABLE 3- Continued 

In tens ity \ Va ve- "Vave Term. combination Intensity "Vave- \Va ve T erm combination 
length number length number 

- --- - -------------------
A cm- L A cm- I 

10 5980. G43 16715.98 c 3PI_ y S1'2 30h 6210. 31 16007. 80 z ' FJ- e 3D a 
8 5982. 243 16711. 51 z 5Gs- e 5G6 50 6210. 75 16096. 66 b 3G,--x 3GS 
2h 5984. 966 16703.91 b 3D ,-9r 4 G213. 6:{ 16089. 20 d 3P ,- :r 3D r 

200 5988. 676 ] 6693. 56 a 5P3-Z 7D , 2H 6217. 35 16070. 57 z sF !- e 3F , 
2h 5989. 594 ]6691. 00 z 3G!l- j sF , 4. 6217. 52 16079. 1:) z 5P s- j3F, 

3 5991. 194 16686. 54 d 3F,- x 3G!l 10 62] 9. 58 16070.8 1 a aG,- z sF " 
2 5991. 485 16685. 73 c 3Pz_ y 3D , 300 6225. 22 16059. 25 b 3F2- z 5D!l 

20 5992. 580 16682. 68 a IDz- y 5Dz 10 6225. 67 16058. 09 b IG,- y 3GS 
150 5993. 658 16679. 68 a 3PI- Z 5Dz 20 62:31. 81 ]6042. 27 z 7D ;-·e sF5 

4 6002. 889 1665·t 03 c 3F,- z aH s 6h 6233. 68 16037. 45 y 5Fz- j 5n z 

30 6003.872 ] 6651. 31 { a aG,- z 7F ; 100 6235. 63 16032. 44 b 3H ,- z IG; 
z 5G !l- e 5D3 10h 6235. 97 16031. 56 c 3Pz- y 3D 2 

2 6006. 972 16642. 71 z 7D z- e 3F3 ] 0 6241. 62 160]7. 05 a 3D 3- z 3D z 
G 6009.108 16636. 80 z 3G !l- e 3D3 150 6252. 067 15990. 29 a 3Dz- z 3D ! 
G G012. 776 16626. 65 z 5G S- j' 5F5 G G255. 293 15082. Ofl a lFa-x 3F " 

30h 6021. 840 ] GG01. 62 z 3Dz- I 5F 3 6 6258. 00 15975. 13 I> 3G5- z 3I ij 
100 6022. 302 16GOO. 35 c 3F , - y 3F ; 

4 G270. 07 15944. 38 { b 3D3- t 3D :; 
4 G026. 344 1G589. 22 c 3F3 - y 5P 2 z 5P !l- e 7D 3 

40h G027. 497 16586. 04 y 5D !l- e 7D3 20 G274. 503 15933. 11 z 3D ,- e 5D I 
20 6033. 341 165G9. 98 Y 5D ;- e 7D 3 4 6275. 12 15931. 54 b 3Ga--x 3D :; 

4h G037. 735 ] 6557. 02 z 3F ,- j'sF5 100 G284. 49 15907. 79 C 3P I- :C 5D r 
4 6038. 734 IG555. 18 a 3p z_-W 3D ! 6 6285. G8 15904. 78 a 3D,-z 5G Z 

100 6046. 376 IG5H. 25 a lDz-·z 3D I 4 G289. 34 15895. 52 a 3G3- z 7F; 
20 6054. 071 16513. 2Ll z 3D l- e 5Dz 50 G290. 100 15893. GO y 5F;- J 5Da 

4h G057. 453 16504. 02 z 3F 2-·e 3G3 :300 6295. 220 15880.68 b lG I- z 3H l 

20 60G5. ]89 16482. 97 z 5P Z_ / 5D 3 30 6303. 242 15860. 47 Y sD!l-e "P 3 
10 G07 3. 90 ] 6459. 33 { a aDL- z aF ! 40 G304. 49 15857. 3:) c 3F 2- .1. 5D r 

d aF3- x 3G!l 10 6306. 79 15851. 54 z ' D r- e 3F, 
1h 6077. 79 1 G4-±8. 79 Y 5D r- e 7Dz 2 G307. GO 15849.51 b 3Dz-.c !F! 
2 6078. 831 16-145. 98 b 3H ,- y 3Gs GO G309.66 15844. 3:1 y 5D ;-·e 51'3 

200 6080. 08 16442. 60 z 3D !l- B, 4 6310. 37 15842. 55 z -'G,-e 5D 3 
60 6083. 522 16433. 30 c 3p z- X 5D 3 50 63 ] 1. ]() 15840. 72 d 3P 2- .); 3D § 
50 6085. 121 164·28. 98 b 3H ,- y 3F! 4 6311. 39 ] 5839. 09 b 3G,_-w 3D ! 
10 6089. 426 1M17. 37 z 3F3- j sFa 60 6:UG.73 15826 60 c 3P 2- y 3D ! 

300h 6090. 522 16414. 41 z 3D !- e 31'2 50 6:324. 24 15807. 81 0, 3G 5- z of ; 

15 6101. 560 1G384. 72 O. lD 2- y 5D !l 150 6330. G2 L570!. 88 z7D ;- e" F\ 
100 6108.97 16364.81 a 3G5- z sG ij 3 6331. 52 15789. 6~ z7D ;-·e 3 P, 
300 (i1] 6. 770 16313. 97 { a IG,- z 3D; 30 6836. 10 15778.22 b 3H 5- z 3H 3 

b 3F,- z 7D . 20 6343. 07 15760. 88 Y 5D z- e 5S2 
GO 6119.8L!4 16335. 7G z 3F!l-e 3G, 20 6351. 90 15738. 97 z 5G,-e 3(; " 

G 6121. 032 163:32. 59 d ap z- x 3F ! 15 6357. 75 15724.49 b 3JI 5- y 3F , 
50 6122. 376 16320. 01 z 3F3-·e 5Dz 150 6357. 05 15723. 99 c 3F,- x 5D; 

1 6137. 77 16288. 05 { a 3G5- z 3Gil 100 63G3. '.11 15710. 50 z 5D ,-e 5Fa y 5D z-e 7D3 100 G376. 45 15678.37 a 3G,-z 3G5 60 614J . 527 16278. 00 z 5P3- j sD 4 

10 6150. 07 3 1G255. 47 d 3P2- X 3F, GO 6382. 98 15662.33 a 3D a--z 3G! 
6 6170. 237 1G202. 35 z 5Fs-e 5F4 50 6384. 6G 15658. 2] b 3F3-z 5D , 

200 6170. 605 ]6201. 38 a 3D a-z 3F! 15 6388. 06 15640. 88 d 3F,-·x 3G 1 
10 6173. 127 16194. 76 Y 5F;-j sD z 1 6388. 79 ] 5M8. 09 a lG,-z 3F , 
50 6174.210 16191. 02 a 3G3- z 3G. 80 6390. 21 15644. 61 b 1G,-z IG; 

100 6176.774 16185. 20 c 3P2--Z 3P2 2 6395. 80 15630.72 a 3D 1-z 7PZ 
10 6177. 73G 16]82. 68 d 3F2- y IF; 5 64U1. 40 15617. 27 b 3G I- x 3F a 

4 6179.973 16176.82 z 5P!-J 7D 2 2 6404. 86 15608. 83 z 5D §--e aF a 
10 6185. 835 16161. 49 z 5F'- e 5F3 10 6406. 07 15G05. 88 z 3GJ- e 3P 2 

10 6189. 488 16151. 96 z 3F3- j 5F, 2 6413.33 15588. 22 b 3P I-·Z oD D 

300 6192. 552 IG143. 06 z 3D 3- e 5D 3 100 6417.5G 15577. 94 11 5F s- } 5D, 
30 6 L95. 33 161 :3 6.73 b 3G5--x 3Gil 10 6429. 55 15548.80 z 3F,- e 5D , 
20 6195. 07 ] 6135. 06 b 3H 6-z 3Hi) 6 6432. 10 15542. 73 z of ,-e 3F, 
]0 6107. 15 161 31. 99 a 3D z- z 5S, 200 6444. 84 15512. 00 z 5D 3- e 5F, 

400 6199. 42 16 L26. 08 a lD z- z 3F , 4 6445.85 15509. 57 c 3P I- X 5D O 
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TABLE 3- Continued 

Intensity vYa vc- \\-a \'E' Term comb in ation Inlensily Wave- IV-ave T erm combination 
len t il numb!'!' length number 

A cm- I A cm- j 
4 6451. 88 15495. 08 a aDI-z aDz 2 6779. 15 14747.04 b ID2- x SD! 
8 6456. 91 15483. 01 a 3D2- z sOa 60 6787. 20 14729.55 a 31-I6- z sGs 

10 6457. 43 15481. 76 d 3Fa- y IF! 1 6792.94 14717.10 a 11Is-y sF s 
4 646 1. 19 15472.75 b 3P2- Z sD I 8 6805. 53 14689. 8 a 30 .-Z SD! 
8 6472. 51 ] 5-145. 69 b 3P j- Z sF Il 1 6807. 00 14686. 7 1 a apj- z 7D ll 

4- 6482. 22 15422. 55 d ' :B\-x 30. 8 6812. 90 14673. 99 b 30 ;_y 30. 
] 2 6484.49 15417. 15 z 5P!-e 5S2 40 6813. 52 14672.65 c 3p ,- yaD !l 
3 6492. 36 15398. 47 Y sD !- e 5S, 3 6821 .73 14654.99 Y sF ll-e 7D I 

100 6496. 43 ] 5388.82 z SD!-j 3F, 100 6823. 88 14650. 38 z SF!-e 51'\ 
2 6499. 78 15380. 89 b 3F3- z 7Da 150 6824. 17 14649. 75 z sOIl-e 3F a 

:30 6519. 06 15335. 40 z 3G!-e 5D 3 20 6831. 44 14634. 17 x 5D a- J sD2 
2 6531. 60 15305. 96 b a0 ,- z 'F! 30 6831. 54 14633. 95 b 30,_ y ao . 

70 6540.24 15285. 74 z 5F!-e 5F3 1 6832. 71 1'1631. 45 z sPll-e SOl 

15 6544. 23 15276. 42 { c 3F,- y 3D ! 1 6834. 11 14628. 45 b 3D3-X SF, 
z SF!- e aF, 3 6837. 04 14622. 18 G 3F2- y 3D ll 

2 6556. 24 152'18.43 c 3Fa-x 5D 2 2 6843. 13 lA609.17 a 30s-Z 5Fs 
2 6557. 3 15244. 74 b aP2-Z sF a 1 6843. 83 14607. 67 z sPll-e SS2 
6 6559.46 ] 5240. 95 y 3D 3- f 5D , 

5 6850. 84 J 4592. 72 { b ' G.,- y aOa 
60 6560. 45 15238. 65 b 311,- y 3F. y 3Os- E, 
15 6569. 09 ] 5218. 61 z SP!-e sP 3 1 6852. 93 14588.27 b 3F2-z 7D ! 

2 6577. 96 15J 9 .08 a 3G4-z 5]f 4 Ih 6858. 76 14575. 87 y sFll-e 7D2 
30 6593. 75 15161. 69 a ID,-z 3D ll 20 6872. 92 14545. 84 c 3F3- y aD ll 
10 6596.58 J 5J 55. 19 a 3Da-z sO, 1 6875. ]5 14541.. 13 a 'F3-y3P ll 
10 66 13. 11 15117. 30 c 3F,- y 3D a 3 6883. 51 14523. 47 z aOs-e SF , 
50 6618.22 15105. 63 a 3JJs-z sG. 1 6891. 70 14506. 21 d 3P2- y aF! 

2 6620. 40 15100.66 z sF,-e 3Fa 6 6902. 25 14484. 03 b 3P ,-Z sD Il 
3 6633. 40 15071. 06 z sP ll-E, 1 6908. 25 ] 4'l7 1. 45 z SP3-j SF ., 

10 6635. 27 15066. 82 z 3Fa-e aP2 200 69 11. 46 ] 446·k 73 z 5Fi-e 5F2 

6 6640. 88 15054. 09 c ap,- z 3P l 1 6912. 47 14462. 62 y sFs-e 7D. 
7 6649. 54 ] 5034.4 a IF3-y 3G3 20 6918. 50 14450. 01 d 3F, -x 3Os 

7 6651. 47 15030. 12 c ap 2-y sF Il 2 6920. 13 14446.61 d 3P,- X 3Dz 
2 6658. 83 150 13.5 J b 30 s-Z Ills 4 692 I.. 97 14442.77 z sPl-e SS2 

200 6663. 16 ] 5003. 7.5 z sF ,-e 5F, 800 6923.2 1 14440. ] 8 z sF s- e sFs 
]0 6664. 10 1500 1.64 z sF 3-e sF2 2 6926. 67 14432. 97 Z sGa-e 3F , 

3 6669. 72 14989.00 d 3P2-y 3P l 1 6934. 20 14417.30 { c 3F,-y 3D! 
Z sPa-e 3D 3 

1 6676. 62 14973. 50 b 30,- Z Ill s 
2 6688. 22 14947. 53 c 3Fa-x 5D 3 3 6938. J 3 14409.13 Z sPll-e SP3 

400 6690. 01 14943. 54 z sD,-e sF5 Ih 6952. 10 14380.18 Y sl"l-e 7D, 
20 6702. 08 14916.62 z sF ll-e SF, 3 6958. 34 14367.28 d 3F2 -x 3Fll 

2 6706. 78 14906. 17 z SP !- F I 3 6958.85 1'1366. 23 y SF!-e s[>2 
1 6959. 78 14364. 31 d 3F3-v 3D ! 

30 6707. 56 14904. 44 b IG,- z 3JIs 
6960. 76 14362. 29 b 31t-x SD ! 2 6717.57 14882. 23 b 3D,- x 3P ! 20 

80 6718.31 14880. 59 z sF,-j 3F, 1 6963. 06 1'1357. 54 b 3G3- y 3Fll 
2 67J8. 91 14879. 26 Y SF ,- j 5D , 2 6968. 43 ]43016.48 a 3Da-z sO! 
7 (j 721. 81 14872. 84 c ap 2-y SF! 1 6971. 12 143·10.94 c 3F3- y aD! 

300 6981. 98 B318. 64 z sD a- e 3F, 
I 6724. 87 14866. 07 b 3PO- Z SF ! 

3 6995. 49 14290. 98 b 3Po-Z SD! 
80 6730. 46 1'1853. 72 a 3Da-z 3D a Ih 6997. 56 1-1286. 76 z 3Fll-e 3P, 
20 6731. 79 14850.79 b IG,_y 3F, 

4 6998. 27 H285. 31 z 30 ,-e sF 3 
3 6733. 95 14846.03 d 3P2-y SP ! 1 70 12.87 1'1255. 57 b 3Da-x 3[>2 
2 6738. 12 14836. 84 b 30 s- J, 3 70J6. 13 H2'18.94 a 3JT ,-z sO, 

JO 6742. 92 14826. 28 c 3P,- z 3Pll 
'* 7017.46 1<12,16.24 a 3D,-z SC! 

2 6750. 39 J4809. 87 b 3F3- z 7D , 400 7027. 95 1,1224 . 98 z sFa-e 3F a 
10 6751. 73 14806. 93 a jDt-z 30 a 3 7033. 12 1 -~2J4. 52 b ID2-x 5D; 

100 6756. 54 14796.39 { z 3Fa-e sD3 10h 7034. 47 1421. I. 79 Y 3F 4- D3 
b 30,- 14 2 7035. 87 14208. 97 y sFll-e sP 2 

F' 

I 

50 6766. 77 14774.02 z sD o-e SF, 2 7039. 85 14200. 93 b 3G3- y 3G. 
150 6766. 98 14773. 56 z sD l-e sF2 1 7042. '19 14195. 61 d 3P,-Z IDll 

2 6770.15 14766. 65 a 3Ga-z sD 2 9 7057. 12 14166. 18 b ID 2- y 3Dr 
100 6775. 01 14756. 05 a 311,- z aOa 10 7058. 42 14163. 57 c 3F,- y SF ! 

Ih 677 .30 14748.89 z sF ll-e sF3 60 7060. 36 14159. 68 b 3G3- y 303 
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TABLE 3- Continued 

I nten sity Wave- Wave T erm combination Intensity Wave- " ra ve T erm combination 
Jength number length number 

A cm- 1 A cm- 1 

10h 7061. 12 14158. 16 Z 7Fz- e 5F3 40 7348. 72 13604. 06 l ,- E, 
100 7061. 25 14157. 90 a 3D3- z 3F. 2h 7356. 27 13590. 10 y3Da- f5D, 

1 7061. 80 14156. 79 b 3D,- u 3D! 100 7377. 77 13550. 50 z 7F5- e 5F, 
8 7070. 15 14140. 07 a 'D2- z s82 40 7381. 09 13544. 40 c 3F3- y 5Fz 
1 7073.70 14132. 98 d 3F,- z 'Fa 

2 7391. 33 13525. 64 { y sFz- e s82 
ySD ,- e sD, 

1 7076. 16 14128. 06 z sFa-e SF, 
8 7083. 69 14113. 05 c 3P2- Z sP I 800 7393. 93 13520.88 z 7F,- e 3F3 

200 7086. 04 14108.37 a 3H s- z 3F, 20 7407. 51 13496.10 a 3G,- z 5D, 
200 7087. 32 14105.82 a 3Gs- z sD , 40 7410. 27 13491. 07 a 'D ,- z 5Ga 

2 7104. 15 14072. 40 a 'F3- z 3H , 10 7419. 59 13474. 12 xSD I- e 7D 3 
1 7425. 44 13463. 51 c 3F,- y sF a 

20h 7110. 57 14059. 69 a 3D3- z 7P . 
1h 7120. 43 14040. 23 ySD.-B, 1h 7427. 66 13459. 48 y SD 1- J 5F 5 
2 7120. 74 14039. 61 a 3H s- z 5G5 2 7429. 55 13456.06 d 3P r- x 3DI 

15 7135. 17 14011. 22 z sG!- e 3F , 20 7438. 32 134.40. 20 a 3H,- z sG3 
20 7135.64 l4010. 30 a 3H s- z 7P. 20 7445. 44 13427. 34 z 7F5- f3 F, 

10 7449. 66 13419. 74 d 3F,- y 3Ga 
6 7140. 81 l4000. 15 z 7Fa-e SF , 

70 7141. 71 13998. 39 a 'D,- z 3D !l 30h 7450. 62 13418.01 zI G,- D3 
3 7146.41 13989. 18 y sFz- F, 40 7453. 62 13412. 61 y3D a- e 5P 2 
2h 7165. 83 13951. 27 Y sFa-e 3D2 2 7454. 15 13411. 65 a 3D,- z sDz 

15 7167. 76 13947. 52 a 3H ,- z 3D a 9 7458. 43 13403. 96 a 3D3- z 7F , 
30 7463. 70 13394. 49 b 3G,- z 'G , 

i'i 7168. 46 13946. 15 c 3P,_ y sF I 
2 7171. 75 13939. 76 z 3P!- f iD , 5 7465. 77 13390. 78 x 5Dz- J 7D, 
2h 7178.94 13925. 80 z 7P,- e sF 3 1 7467. 78 13387.17 c 3F3- y 5F a 

15 7182.20 13919. 47 a 'I 6- y'H5 700 7468. 91 13385. 15 z 5Gz- e SF, 
30 7183. 01 13917. 91 a 3H 6- z 7F 5 800 7485. 75 13355. 04 z sGl-e SF , 

30 7486. 07 13354. 47 a 3Hs-z 7F , 
20 7194. 50 13895. 68 c 3F2- y SF ! 

{ a 'P,- z 3D! 2 7205. 87 13873. 75 z 7F!-e SF , 4 7495. 18 13338.23 y sF,- f sF 3 10 7212. 57 13860. 86 b 3P,- Z sD 3 
150 7219. 26 13848. 02 b 3Gs- y 3G5 800 7499. 74 13330. 13 z3Gl- e 3F , 

2 7516. 05 13301. 20 a ' I 6- z 3Tl 5 7225. 32 13836. 40 a 3D 2- z sF a 
30 7519. 59 13294. 94 b 3Gs- z 3fH 

4 7229.81 13827. 81 z 3Fl- e sF3 150 7532. 07 13272. 91 d 3P,- X 5D! 
4 7233.96 13819. 88 y sF l- e sP3 7 7540. 85 13257. 46 a 3Gs- z 7D , 

400 7238.90 13810. 45 z sFl- e 3F, 
7544. 19 13251. 59 { a 3H,- z 3F , 

{ b 3G.- y 3G5 6 
20 7240. 22 13807. 93 d 3F3-X 3D a y 3Ga- E. 2 7549. 87 13241. 62 z sF ,- e sF s 

3 7240.41 13807. 57 a 3G3- z sD a 
700 7559. 62 13224. 54 z 3G,- e 3F 3 

1 7247. 12 13794. 78 a 'G.- z 3G5 2 7563. 68 13217. 44 z sG!- e sF 3 
1h 7247. 54 13793. 98 y SF!- e 3D , 5 7569. 34 13207. 56 y3D!- e sP , 

10 7249.10 13791. 02 b 3G.- y 3F a 10 7575. 08 13197. 55 b 3G3- z 3H , 
2 7255. 16 13779. 50 y3D a- e 7D , 3 7598. 23 13157. 34 c 3P2- y SD ! 

1 7600. 39 13153. 60 a3H,- z 7P , 
1 7255. 47 13778. 91 d 3P,_ y sP a 

10 7267.76 13755. 61 b 3H,- y 3D a 4 7609. 01 13138. 70 c 3P2- Z sPa 
1 7268. 02 13755. 11 b 3D,- y 3S1 100 7612. 97 13131. 86 z 3D a- e SF3 
4h 7272. 24 13747. 13 y sF !l- e sG3 500 7621. 52 13117. 13 z 3G3- e 3F 2 

3h 7289. 76 13714. 10 y sF I- F, 3h 7633. 11 13097. 21 z 7F!- e aF 3 
5 7647. 41 13072. 72 y sF l- f SF, 

2h 7290. 90 13711. 95 z 3PI- f 7D, 
50 7658. 43 13053. 91 z 3P!- e sP 2 20 7297.10 13700. 30 a 3D3-z 3G, 

5 7660. 35 13050. 64 y 5F,- e 5GS 2 7306.36 13682. 94 y 5F3- e 5S2 10 7665. 14 13042. 49 a lFa- y aF , 30 7312.63 13671. 20 c 3P,_ y SF! 20h 7677. 45 13021. 58 y 3F3- D a 20 7315. 66 13665. 54 b 'D 2- z 3P! 20h 7687.50 13004. 55 z 3G,- f 3F, 

4 7318. 81 13659. 66 d 3P2- Z 3S1 1 7688. 62 13002. 66 y sFa- f sFa 
7 7322. 06 13653. 60 y3D!-e 7D , 3 7690. 54 12999. 41 y3DI- e 7D , 

150 7323. 57 13650. 78 a 3Hs-z 3G, 2h 7691. 61 12997. 60 yaD a- e 3D 2 
3 7326. 21 13645. 86 b 3D 2- y ' F 3 3 7694. 52 12992. 69 y SP!- f 5D 2 

10 7329. 82 13639. 14 z 5G!l-e sF3 4h 7697. 42 12987. 79 y 3Pz-f 7D , 

1 7334. 43 13630. 57 b 3G,-z 3H , 1 7697.67 12987. 37 d 3F,- y aG, 
10 7338. 89 13622. 29 d 3P,- X 3Fll 9 7701. 42 12981. 05 a 3D ,- z 5F ! 

1 7339. 73 13620.73 c 3F2- y 5F! 10 7719.26 12951. 05 x sD 2- e 7D ! 
9 7341. 44 13617. 55 d 3F2- y 3Fz 500 7722.89 12944. 96 a 3H 6- z 3G5 
1 7343. 49 13613. 75 y 5F5-e 7D s 3 7728. 99 12934. 74 z 5F a- e 3F, 
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TABLE 3- Continued 

Intensity ·Wavc- Wave Term combination IntcnsiLy 'Vavc- ·Wave T erm combination 
Jc ngLh number lcngth number 

A cm- [ A cm- [ 

20 7729. 87 12933. 27 z 5G z- e 51'2 10 8074. 43 12381. 37 a '])2- Z SF , 
2 7733. 99 12926. 38 d 3F2- y 3P 2 2h 8083. 23 12367. 89 b 3]).-:1: 31', 
1 7736. 19 12922. 70 d 3Fa- l, 7 8089.47 12~58. 35 Z 5G:;_j 31', 
2h 7737. 17 12921. 07 Y 5Fa- e aG, 20 8090.23 12357. 19 z 7F :;- e 31', 
4 7739.79 12916. 69 d 3F3- y 3F 2 2 8091. 05 12355.9'1 d 3p [_ y 3p ; 

7 7770. 86 12865. 05 Z 7P,- e 3Fa 4 8105. 47 12333. 96 d 3P I_ y 31'0 
2 7774.98 12858. 23 x "]) ;-f 7])2 150 8112.47 12323. 31 Z aG:;-e 51'3 
6 7781. 34 12847. 72 z 3])a- e 51'2 1 8144. 33 12275. 11 a 3])3-Z 5]) 2 
3h 7788.90 12835. 25 y 3Po- J 7])[ 15 8157. 69 12255. 00 a 3H 5- z 3C :; 
2 7789.58 12834. 13 z 3P!- F, 20 8168.85 12238. 26 c ap 2- z 3F ! 

300 7791. 81 12830. 46 z 5G:t- e 5F3 15 8173. 91 12230. 69 z 7F 4- e 3F4 

3 7800. 16 12816. 72 x ' ])o- e 7]) [ 30h 8181. 99 122J8.61 y 5F :;-e 5G& 
Ih 7802. 32 12813. 17 y 3P;- I7]), 2 8185.82 12212.89 d aPi- V 5p ; 
2 7806. 52 12806. 28 a 'G,- z 5]) :; 8h 8194. 54 12199.89 Y 5F :;- e 5n l 

100 7806. 78 12805. 85 x ' ]):;-e 'Pz 5 8216. 25 12167. 66 b 3Ga- y 3F , 

5 7809. ] 9 12801. 90 b 31 f,- y 5F a 50 8220. 48 12161. 40 d aF,- 1I 3G r. 

40 7813.43 12794. 96 { c 3P2- Y 5]) 2 2 8231. 96 12144. 44. d 3F,-'Y 31":; 
a 31[ ,- z 7F a 4 8237. '16 12136. 33 z 3])2-e ' l'\ 

5 7813. 96 ]2794.09 a 311,- z 3G. 15h 8239. 21 121;)3. 75 11 51":;-.f SF ,. 
5h 7815.38 12791. 76 z 7Pl-e 5F3 4 8246.80 12122. 58 x 5]) :;-'e 5S, 

70 7829.81 12768. 19 z 7P' - e SF, 3 251. 32 12115. 94 (l lG 4_·Z rqf s 
10 7830. 51 12767. 05 z aF ,- e 3Fa '100 8264. 95 12095. 96 z 7 r ti-'c 51Y [i 

100 7833. 37 12762. 39 z a])2-e 3F 2 3h 8269. 02 12090. 01 x 5])2-e 3])2 
1 7834. 02 1276] .33 z 3G;- e 5F5 2 8281. 00 12072. 52 (/ ']),- z 5]) , 

40 7834. 78 12760. 09 d 3Fa-y aG; 30 8281. 98 12071. 00 z a]):;-e 3V l 

3 7838. 42 12754. 17 c 3P,- Z 51'; 2 8296. 45 12050. 04 11 5P 2- .f 7])2 
100 7841. 92 12748. 47 x ' ])' - e sPa 2 8297. 23 12048. 90 y 3]) :;-1 51"a 
300 7847. 81 12738. 90 z 5G;-e SF, 2 8304. 90 12037. 78 d aP2-1Ia ])2 

20 7853. 76 12729. 25 !J a]):;- e 582 2 8309. 04 12031. 78 z a8 ,-e 7]) , 
1 7862. 70 12714. 78 a 3]),- z 51'2 2h 8320. 13 12015.74 y'·F.- H, 

10 7871.92 12699. 89 a a])a- z SF :; 1 8330. Hi 12001. 27 x 5]) .- :f 5"]1'., 
3 7875. 27 12694.49 b aG5- z aJl :; 250 8348. 99 1197+. 21 z a]):;-'e "I", 

10 7876. 78 12692. 05 d 3p z_ y a]) ; 7 8350. 23 11972. 4.~ x 5D j-·e 5 P 2 

200 7881. 47 12684. 50 z ' G6- e ' F5 200 8352. 93 11968. 56 z 3D 2- e 5F ;; 

400 7890. 40 12670. 14 z 3F' - e SF, 1 8354. 92 11965.71 I/, 1]) ,-Z 3 0 2 

30 7900. 20 12654. 43 b aG,- z 3[-r ; 4 8376.90 11934. 31 z 3G .- e 3F, 
9 7905. 17 12646.47 c ap z- z a]); 1 8377. 62 11033. 29 z 7F3-e 3]';\ 

20 7906. 10 12644. 98 z 7P.- .f aF, 3 8384. 12 11924. 03 x 5]) :;-·e sPa 
10 7908.73 12640. 78 b 3G5_ y 3F ; 10 8388. 96 11917. 15 u 3F a-·11 aF :; 

1 7909.84 12639. 00 z aP 2- e 3])2 1 8395. 68 11907. 62 b 3]) ,-X aF :; 

7 7917.53 12626. 73 z 7P 2- e aF2 15 8400. 60 11900. 64 a [1&- z 3I 6 
60 7922. 97 12618. 06 d aF 2- y 3F :; 80 8435. 77 11851. 03 z 3]) a- J 31", 

400 7924.45 12615. 70 z ' G :;---:f aF, 4 8440. 42 11844.50 a []) 2-'Z 5Fa 
4 7930.36 12606. 30 z ap ,- F, 30 8448. 69 11832.90 { z iP~- e 5F 3 

3 7941. 08 12589. 28 c ap ,- z 51'2 II apz __ y ~ ]) :; 

10 7947. 97 12578. 37 z 5Ga- e 3Fa 2 8454. 92 11824. 18 a 3])3-Z SF , 
200 7948. 15 12578. 08 z 3Fa-e 3F2 2 8456. 70 11821. 70 x 5D i-e 582 

6 7963. 83 12553. 32 y 3]) I- e ' P2 200 8473.66 11798.03 z 3F 2- e aF2 
200 7967. 88 12546. 94 z aF,- I 3F 4 9 8480. 60 11788.38 z 7F:;-e 01"5 

6 7994. 63 12504. 96 x 5]) 2-e 'P2 200 8483. 56 11784. 27 z aF :;-e 5F3 

2 7999.28 12497. 69 a3H,- z 71", 6 8490. 45 11774.70 a 3J 1"5- Z SF . 
20 7999. 79 12496. 89 c 3P,-y']) a 7 8494.06 11769. 70 z 5G.- e 3Fa 

-l 8009. 64 12481. 52 z ' Ga-·e ' F, 3 8497. 94 11764. 33 a 'Fa-y a]) 2 
1 8028. 28 12452. 54 a 3])2-Z 5]) :; 2 8503. 42 11756. 75 d 3Fa-z al14 

60 8036. 68 12439. 53 d ap z- x 5])a 1 8506. 01 11753. 17 a 3]) ,- Z 5]) 2 

2 8043. 36 12429. 20 c 3F,- z sP a 1h 8522. 21 11730.82 z 7P:;-e 3F. 
3 8049. 79 12419.27 d aP 2- Z 31' , 5 8523. 23 11729. 42 y a])3-e 3])a 
2 8050. 29 12418. 50 ~; 5]) ,_.e 7]), 9 8556. 05 11684. 43 z 3]) 2- e 51"2 
1h 8055. 05 12411. 16 z 3P ,- e 3]), I 8570. 84 11664. 26 b 3])z- X a])1 
3 8058. 45 12405. 92 a 3]),- z 5]) , 4 8585. 67 11644. 12 Y 5p 3- j 5]), 

I 
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TABLE 3- Continued 

Intensity \Vave- vVave Term combination Intensity Wave- Wave Term combination 
length number length number 

---
A cm-1 A cm- l 

2 8593. 20 11633. 91 z 7p g-e 5F. 4h 9344. 62 10698. 41 Y 3D g-e aP2 
3 8609. 02 11612. 53 a IG.-Z 5D , 15 9396. 09 10639. 81 d 3P l-X 5D l 
2 8616. 83 11602.01 z 3P,-e 5Dz 20 9407. 76 10626.61 z 3Fg-e sF. 

10 8637. 05 11574.85 z 7P,-e 3F. 20 9445. 03 10584. 68 Y SPg-e sPa 
2 8649. 99 11557.53 x SD l-e aD, 1 9452. 67 10576. 12 a 3Hs- z 5F s 

1 8656. 55 11548. 77 z 7P,-e sF2 4 9463. 41 10564. 12 b 3D 2-y 3P l 
10 8658. 95 11545.57 z 5Gs-e 3F. 6 9518. 09 10503.43 z 3Fg--13F4 
2 8693. 15 11500.15 z 3Fg-e sF2 3 9535. 45 10484. 31 y 3F,-e 3G4 

200 8710.84 11476.80 z 3F'-e 3F, 1 9538. 48 10480. 98 y sP ,-e SS2 
100 8724. 97 11458.21 c 3P2-Z 3Fa 50 9539. 87 10479. 45 Z 5G,-e 3F4 

5 8741. 88 11436.05 c 3P l-y sD , 1 9557. 05 10460. 61 a IDz- z SD! 
1 8754. 37 11419.73 a ID2- z 5D , 1 9565. 95 10450. 88 c 3P2- Z 7P! 
2 8757. 45 11415. 71 b 3D2-x 3D a 2 9569. 01 10447. 54 y sD ,-e 5F3 

60 8777. 36 11389. 82 z 3D l-e 3F2 60 9585. 26 10429. 82 x sD '-e sD. 
1 8839. 92 11309. 21 c 3F3-y sD , 3 9587. 00 10427. 93 y 3Da-e sD3 

20 8856. 89 11287.55 c 3P l - Z 3D r 1 9588. 83 10425. 94 b 3H,- y sD a 
5 8867. 64 11273.86 c 3P2-Z 3D z 1 9593. 28 10421. 11 b 3Dz-Y SP ! 
2 8873. 76 11266.09 Q, 3I-l 6-z sFs 1 9603. 68 10409. 82 a 3H4- z sD a 
1 8876. 55 11262.55 z 3Gg-e 3F3 1h 9613.40 10399. 29 y SP !-e 5PZ 

1 8893. 29 11241. 35 y sD ,-e 3Fz 3 9622. 37 10389. 60 b 3D 2-y 3p , 

2 8896. 66 11237. 09 c 3F2- z 3D l 15h 9646.43 10363. 69 x sD ,- f 5F5 
1 8944. 57 11176. 90 x SD a- f5F, 30 9694. 93 10311. 84 z3D l-e 5F2 

3 8948. 51 11171. 98 z 3F,-e 5F l 3h 9722.59 10282. 51 y sP,-e sP3 
5 8953. 57 11165. 66 z 3Ga-e SF. 3h 9726.44 10278. 44 Y 3F,-e 5Gs 
2 9053. 45 11042.48 z 3Ga--1 3F, 2 9729. 37 10275. 34 b ID 2-y 5D z 

2 9066. 50 11026. 59 d 3P l-Z 3S1 4 9747.44 10256. 29 { b 3D3- y 3Ga 
1 9079. 09 11011.30 c 3F3- y 5D! Y 3P l- e sP2 

2h 9081. 78 11008. 04 Y 5P z-e iD3 2 9751. 24 10252.30 c 3P2-Z 5S, 
50 9084. 95 11004.20 Z 3F,-e sF3 1h 9778. 20 10224. 03 a JHs-z sGs 

8 9107. 72 10976. 68 z 5G s- e sF5 60 9791. 77 10209.86 c 3F.- z 3G3 

10 9126. 45 10954. 16 d 3F,- y 3F, 2h 9820. 88 10179. 60 y sP I-F J 
4 9134. 63 10944. 35 xSD;-B, 4h 9828. 92 10171. 27 y 3Fll- e 5G, 

15 9155. 72 10919. 14 c 3P2-Z 3Gll 2 9849. 75 10149. 76 d 3F2-y 3D z 
1 9156. 72 10917.95 a 3H,- z 5F; 150 9887.87 10UO.63 c 3P2- Z 3D ll 

90 9165. 22 10907. 82 { z3D ,-e 3F3 2h 9906. 39 10091. 73 x sDa-e 3P2 
z 3F,-e sF5 

2h 9909. 98 10088. 07 Z sP ,-e 3F, 
1 9169. 71 ] 0902.48 z 3S1-e 58z 3 9916. 63 10081. 31 b 3D,-y 3F a 
2 9186. 16 10882.96 b 3D 2-y 3Ga 1 9920.03 10077. 85 d 3F4- x 5D a 

150 9189. 20 10879. 36 C 3P 1-Z 3F , 5 9946.83 10050. 70 c 3PJ- Z 7P, 
2 9216. 46 10847. 18 Y sP 3-e 5G3 15h 10024. 99 9972. 34 { c 3F3-z 3Fa 
7 9232. 01 ] 0828. 91 c 3F2-z 3F , Z 3Gll-e 3F. 

2 9253. 42 10803. 85 d 3F,-y 3D ! 30 10082. 93 991 5. 03 c 3PJ-Z 3D z 
1h ] 02]5.71 9786. 16 d 3P l-Z 3P ! 4h 9266. 02 ]0789. 16 b 3D3-x 3D a 8 10228. 91 9773. 53 JI6-y 3Gs 3 9271. 16 10783. ]8 Y sPa- e 58, a 

200 9273. 15 10780. 86 z3D!-e 3F, 3 10286. 65 9718.67 b JD 2-z 3F, 

5h 9280. 75 10772. 04 z 7P,-e aF3 2 10289. 39 9716.09 y sP l-e 582 

1h 9285. 60 10766.41 Y sP l-t iD2 
8 10303. 56 9702. 72 c 3F,-z sG; 

40 10512. 58 9509. 81 c 3F2-z 3Ga 
1 9287. 92 ]0763.72 z3D !-e sF l { d 3P l-y 3D, 
1 9288. 60 10762.93 a IF3-y 5F :; 4 ] 0630.05 9404.72 x ~Da-e sP2 

10 9297. 53 10752. 59 c 3F3- z 3F , 6 10649. 83 9387. 25 b 3H.-z 3Fa 
2 9300. 70 10748. 93 c 3F4-z 3Fa 

3h 10815. 28 9243. 65 { Y 3F,-B, 
1 9307. 23 10741. 39 x 3Fa-f5D, d 3F3-y 3Da 

15 9319.87 10726. 82 d 3F3-y 3F; 8 11199.67 8926. 39 c 3F3-z 5G; 
50 9322. 77 10723.48 Z 3F a-e 3F3 3 11298. 66 8848. 18 b 3I-I,- z 3Ga 

3 9325. 77 10720. 03 z 3F,-e 5F 2 6 11325.88 88~6. 92 b 3J-Is-z 5G; 
1 9341. 10 10702. 44 Y 3P l-e 7D J 3 11483.91 8705.45 c 3F,-z 3F; 
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TABLE ·L Strongest unclassified lines 

Intens ity Wavr!engLh vVavcllumbcr I nLen iLy Wavelength vVavenumber 

A cm- I A cm- 1 

150 2279. 58·[ ,13854. ] 1 80 4806.2 12 20800. 59 
80 2:106. 911 4·3334. 68 200 '18n 998 20685. 31 
90 2360.530 42350. 42 J25 4910.236 20359.9';' 

200 2420. 826 41295. 67 ]25 4919. 004 20323. 64 
100 2·[50. MjO 40794. 65 100 4975.371 20093. 40 

150 240.5. 69l '10056.98 300H 5213. L140 19J75. 86 
125 2560.845 39037. 9 J 150 5275. 087 1 951. 76 
100 2570. 973 38884. 13 200H 5334.716 l8739. 93 
100 2601. 456 38428. 53 100 5350. "20 186 4. 93 

80 2676. 35,l :37353. 16 GOOH 53G1. 792 18645. 30 

2.~0 2735. 669 3654:3. 32 50QI-I 5401. 047 ]8509.78 
125 2753. "33 ::16307. 57 ]50H 5439. 218 18379. 89 
100 2812. 817 :35541. 08 250TI 5479. 415 18245. 05 

75 2998. 346 :~3342. 00 500 ,~578. 412 ]7921. 27 
75 3059. 175 32679. 05 100 560:3. 552 17840. 87 

80 3226. 906 :~0980 . ,19 90 6528.73 15312. 68 
100 :{:327. 700 :30042. 1-1 100 7266. 95 13757.14 
125 3:1:32. 05 1 :30002. 92 :300 7475. 40 1337:3. 53 
]50 369:3.760 27064. 98 ]00 7529. 58 13277. 30 
100 ·17:38. -f1 0 21098.23 80 

I 
7797.90 12820. 44 

I VASIllNG'I'ON, D.C. (Paper 63A3- 17) 
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