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Third Spectrum of Palladium (Pd III) 

A. G. Shenstone * 

(X ovember 2, 1962) 

The Pd III spectrum has been obse rved from 688 to 2991 A, a nd t he earlier analvsis has 
been revised and extended. The number of Pd III lines here reported is 1,110, of wl ~ i c h 917 
are classifi ed as combinations of 57 eve n cnergy levels with III of odd parity. The interpre
tation has been aided by t heo ret ical pred ictions of t he approximatc posit ions of expec ted 
energy levels. Spectral terms from t lw ;ld', ;Iei' nsl, and 4d6 581 5pl configurations a re 
designated . Eigh t li mit terms a rc in t he 4([' n81 configurat ions. The earlier ioni zat ion 
poten t ial, 33.0 electron volt s dc ri H'd from the (n8 1) 3,5 F series (n= 5,6) by means of a Ri tz 
formu la, rema ins un changed . 

1. Introduction 

Although a table of energy levels of L1le third 
s pecLrum of pallfldium was published in Atomic 
Energy Levels Vol. TH[I] l in 1958, no description 
of th e sp ectrum itself has appeared in print. ince 
the original analysis was done, I h avc made nelV 
measurements of the spectrum lines and h ave cor
r ecled and added to Lhe analysis . Wbile I was 
cng<lged in that work, Lhe th esis of Dr. Yehudi 
Sh admi appeared in June 1961, with the Litle "A 

ys temaLic Treatment of the Low ConfigUl'ations in 
t he Spectra of the TnmsiLion Elem ents." His r e
sc<U'ch ex Lended Lhe LheoreLical work Laded by 
Professor Racah [2] so Lhat h e was able to m ake a 
calculation of the even levels of th e lllil'd specinl, of 
Lhe iron period and Lhe firs t , second, and third 
specLra of the second long period, Palladium m 
was an important specLrum in that lasL group , being 
th e last spectrum in Lh e period of any considerable 
complication. Shadmi, who was in PrinceLon at the 
In siitute for Advanced Study in 1961- 62, also was 
good enough to ask one of his colleagues, Zvi Shimoni, 
111 J erusalem to calculate for m e Lhe positions of Lhe 
odd levels of Pd III. As a result I h ave been able to 
correct the analysis in a number of points. They are 
d isc ussed b elow. 

2 . Observations 

The method of excitation of the spectrum was the 
same as that used for Ni III [3] with a number of 
r e ~nement s . The spark was operated in h elium by 
usmg a transformer-condenscr eircui t with an au..xil
iary spark gap : The g:ap w:;ts a mercury gap, 
formerly part 01 an old mductlOn furnace, and its 
present use gave considerably sharper spectra than 
th e air gap used in recent years. Fip'ure 1 shows 
the design of this useful and quiet g~p. The ac
curacy of the level sch eme was considerably improved 

'Present ad dress: Prin ceton University. 
1 Figures in brackets irrdicate the literature references at the end of this paper. 
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by n ew measurements of all l be longer wavelength 
lines by means of our 21 [t 30,000 line per inch gratino, 

in a Pasch en mounting. Th e lines of Lhe third 
specLrum were first poLled by observing lheir 
polarity in spectra taken with a stigm aLic mounLillD' 
at smaller dispersion. This was necessary, of CoUl's:' 
b ecause of th e great asLigmaLism of Lhe Paschen 
instrument. The accura,ie measures were extended 
Lo th e A 1944 lin e of Cu n and were based on the 
copper lines as stand ards [4]. This wavelenglh 
range overlaps the s trong oxygen absorpLion ba,nds 
with the consequence that some s trong Pd III lines 
arc miss ing on the high dispersion photographs, and 
oLhers <Ire much weltkened. This probably m ean 
that all th e measuremen ts b elow about 2000 A m ay 
b e inaccurate due to absorption on one side 01' th e 
other of the lin es. In lhe part of the spectrum 
m easured wi th the vacuum instrument only, Lh e 
accuracy is somewhat better than in previous papers 
from Lhis laboratory b ecfLUse of reccnt improvements 
in ta,ndal'ds [5]. In table 1 from 1946 to 2197 A 
two sets of intensiLy es Limates arc lisLed: LG deno tes 
the large grating and VG deno tes Lh e vacuum grating. 

3 . Analysis 

The electronic strllc tures which are responsible 
for Pd III are analogolls, of course, to those of Ni III, 

but the change in the n's of the elec trons produces 
very large differences in the level tructure. The 
total spreads of energy in 4d8 and 4d7 58 are only 
about 0.78 of those in 3d8 and 3d7 48 but the spread 
of most of the individual terms is larger by a factor 
of over two. In consequence, th ere is a much greater 
mixing of terms and a great decrease in the indi vid
uality of the levels so that it b ecomes chiefly a 
matter of taste or convenience to u e Russell
Saunders notation for many of the even levels and 
for a majority of the odd levels. The names chosen 
are mainly based on relative intensities of combina
tions, but some are based on analogy with other 
spectra. This leads to a considerable number 
of differences between my choice and those of 



I 

I 

Scale: I " >------; 

FIG U RE 1. M ercw'Y spark gap . 

Shadmi and Shirnoni although the numerical agree
ments between theory and observation are extraor
dinarily good. 

4 . Configurations 4d 8 and 4d 7 5s 

Shadmi's allocations differ from mine in one case 
only, the interchange of a ID2 and a ap 2 • The 
evidence for this change from intensities is am bigu
ous and I have preferred to retain my original 
choice. 

There are, however, cases in which the theory 
does not predict significant mixing of identities, 
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bu t where the experimental evidence does. The 
most important example is the mixing of b aFa and 
a 5Pa which are only 453 cm- 1 apart. That they 
share their combining properties to a very con
siderable extent is shown by the following selected 
pairs of intensities. With z 5S; the intensities are 
200 and 300; with z a F ~ 200 and 200; with z aG ~ 500 
and 250; with z a D ~ 200 and 200; with z 5 p ~ 150 
and 200. 

Two corrections amongst the even levels should be 
noted. c 3P o was incorrectly copied in my original 
manuscript and is now corrected. I have found , 
also, a new level b 3D I which fits both theory and 
observation better than the one which was previously 
reported and is now deleted. The only missing level 
of 4d7 58 is (b 2D)lD z• A thorough search has been 
made for it with no result in spite of the guidance 
of Shadmi's prediction. 

As usual , the ISO of the d8 structure is missing. Its 
predicted position is so high that most of its com
binations would lie in regions of the spectrum where 
very few lines have been observed. However, the 
theoretically predicted positions of a ISO and (b 2 D)IP ~ 

differ by 118140 and there is a strong isolated and 
unidentified line at 117804 cm - I. Since the sole 
paren t of d8 ISO in d7 is b 2D this combination should 
be the strongest of all those possible. The only 
other lines which fall near predicted positions are the 
questionable ones at 82861 and 82800 cm- I. If 
one of these is taken as c 3P 1 - (b 2 D)lP ~ then a ISO 
falls at 41112 or 41051 both of which are close to the 
predicted position 41196. 

5 . Configuration 4d7 5p 

! 
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Although Shimoni's calculated odd levels agree J 

numerically very well indeed with the empirical 'I 
levels, there are many differences of interpretation. 
He gave in his communication to me the percentage' 
composition of all the levels; and if one were to I 

name each level to agree with its major component, s 
there would be at least 15 more differences in in
terpretation than the 14 chosen by Shirnoni, 

Oddly enough, in the case of the important quin
tets built on the 4F of Pd IV Shirnoni has chosen 
identifications which agree with mine, even though 
the percentage composition could in some levels lead 
to changes, and even though, also, this is the only 
set of levels for which I have used names based on 

i 
I 

;:; 
\ an analogy in disagreement with the evidence of the 

intensities. In the isoelectronic sequences which ',1 
begin with Fe I and Ru I , the identification of these \' 
levels in the arc spectra is the same whether based I ) 

on intensities or g-values. It is quite otherwise in '\ 
Co II [6] where the pattern of levels differs markedly ) 
from Fe I and where the evidence of the g-values is 
in considerable disagreement with the intensities. 
Since in Ni III, Rh II [1] and Pd III the pattern is 
more like Co II than Fe I, I have chosen the levels 
of Pd III by analogy with Co II and therefore in dis
agreement with the intensities. Figure 2 shows the 
two choices. In the triplet triad built on 4F of Pd IV, 

Shimoni has again chosen in agreement with me al-



~ 

I 

'A 

~ 

" 

L 
r 

111000 

II 100O 

110000 

-. 109000 
E 
~ 

108000 

101000 

106000 

lOSOOO 

J. ° 
F l GU RE 2. 4d7 5p 5D o, 1"0, GO, as identified by analogy with 

Co II (on left) and by intensities (on right) . 

though the percentage composition o( Z 3 F ~ and 
Z 3 D ~ is slightly in favor of an interchange. Th e 
intensities are somewhat ambiguous. 

In th e r egion o( energies from 119000 to 129000 
there a re 45 odd levels, of which ten are n amed 
differen tly by Shimoni and myself. Figure 3 is a 
plo t to show the two arrangements. The in tensities 
are in favor of m y iden tifications but there are cer
tainly fundam ent.al ques tions to be a nswered. For 
instance, t he composition given for my z 5 p ~ is 49 
percen t (4P )5D O, 17 percen t (4P )3D O, 14 p ercen t 
(4F )5D O, so th at 5P O should be a very minor con
stituent in disagreemen t wi th the in tensity obser va
Lion s. My z 5 p ~ also has no major 5P O character ill 

132000 (1p)IS' 

1\ 0 (1Hl'r' 
0 

130000 (1 0)3F' 

128000 

I 

~ 126000 

124000 

122000 

1200 00 

its makeup . These few examples indicate a very 
wide divergence in this respeet between experiment 
and theory and a detailed examination would appear 
to be of importance. The levels at 119187 and 
125477 which Shimoni c ~tll s res pectively (2 P )3 P ~ and 
(4 P )3S~ could be in terchanged a nd t he lower one 
labeled (2 P )3S~ from in tensities. The choice I made 
(or 119187 5 p ~ however fi t the in tensities best. 

In this par t o( the analysis, Shimoni's predietions 
of the positions of (2 P )3 P ~ and (4 P)3Pg m ade it pos
sible for me to fmd these two levels, which are always 
elusive because of the pauci ty o( cOHlbinations of 
levels of J = O. Amongs t the higher terms there are 
a few more differences of namin g, but more impor tant 
is the fact that Shimoni's predictions led me to dis
cover tha t my w 3 F ~ is in reality w 3 G ~ ; tha t my 
x I F ~ is w 3 F ~ and that my oId w 3 G ~ is spurious. 
This cleared up the difficul ty, that I h ad one too 
many levels with J = 3. The on ly odd set of terms 
that is incomplete is the one based on t he higher of 
t he 2D terms of 4d7• w 3p o seems excellent but the 
fragment o( 3F o and 3D o are all qui te ullcertain. 
They were chosen to fi t the Shimoni analysis but the 
fact that level uch as 3 F ~, which should give s tronger 
lin es, are missing makes them all doub tful. The 
level given in A. E. L . as w 3 D ~ is certainly spurious. 

It is of considerable importan ce to flnel an accura te 
ionizaLion potential by means of' series fLnd I , there
f'or e, made a great effor t to id enLii'y t he levels of 
4 d7(~ F )6s and 4c[7(4F )5d which should lie at abou t 
170,000 to 175,000, making com binatioll s with the 
5p levels in the range 1450 to 1700 A. Long ex
posures were made in this region and evc !'y possi ble 

F I GU R E. 3. Some levels of 4d7 5p as identified in this paper (on left) and as identified by 
Shimoni (on right). 
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line measured. The results were very disappointing, 
only 12 levels being retained as probably real. This 
is all the more surprising in that many complete 
terms were found in the corresponding s tructures of 
CO III. Of the levels here listed 15 is probably 
68 5F5 as given in A. E . L. ; 24 is perhaps 68 5F. and 
114 is about correct for 68 3F. . The remainder can
not be identified excep t that it is cer tain that all but 
11 and 12 are quintets. I canno t, therefore, give any 
evidence that will improve our lmowledge of the 
ionization potential. 

6 . Configurations 4d 6 5s2 and 4d 6 5s 5p 

There remains the problem of the terms 4d6 5s 2 

°D and the various odd triads from 4d6(5D )58 5]). 
The position of th e even 5D can be estimated from 
a consideration oJ various other spectra [7] as being 
between 128000 and 133000. R ecen tly Shadmi has 
calculated th e position for me as 131,500 ± 1,000 
cm - l. The structure 4d6 58 5]) yields two sets of' 
quintets based respectively on 6D and 4D of 4d6 58. 
By analogy with Ru I , where both sets are identi
fi ed, one can estimate that they should be separated 
by about 10,000 em-I. Also the lower triad gives 
lines in combination with th e even 5D of nearly the 
same wave number as 4d7 5s- 4d7 5p which lie at 
about 54,000 em- I. This would place the lower 
4d6 58 5]) quintet triad around 185,500 ± 1,000 and 
no levels at all h ave been found in that region . 
The high er quintets should lie about 10,000 higher 
and they may be r epresented by the levels ] to 7 °. 

T his is an unsatisfactory conelusion because in 
both Fe I and Ru I the lower triad gives considerably 
stronger lines t ban the upper one. 

The line list includes all the lines that can be 
assigned to Pd III with some cer tainty. Only in 
the region from 1500 to 1650 A where I took 
excessively long exposures have I eliminated a 
a considerable number of the meclsllred lines which 
appear to be more probably due to Pd IV. Espe
cially in this region som.e new source which develops 
the Pd III spectrum more completely and eliminates 
most of the lines of Pd IV is necessary if the higher 
structures arc to be identified with ,my certainty. 

There arc a few unidentifi ed lines in the region 
680 to 800 A which arc probftbly due to th e 
structure 4d6 58 5p. In the region ]450 to 1700 A 
the many unidentified lines ar c undoubtedly due to 
s tructures 4([i 68 and 4([75d as discussed above or 
to Pd IV. In the part longer than 1950 A there arc 
five unidentified lines of considerable s trength. 
The only stl'Uetures to which they can be attributed 
are 4([7(b 2D )5s and 5p, but no logical way of fitting 
them int.o th e term scheme has been fo und. 

The accuracy with which Shadmi 's and Sh imon i's 
predictions fi t th e numerical data makes i t obvious 
that when a theoretical alMlysis of th at kind is 
avtlihtble, the experimentalis t \\Tould be unwise to 
ignore it. Very definite empirical evidence would 
be necessary to justify any large difference between 
theory and experiment. 

T his rescarch has been in par t suppor ted by t.h e 
Higgins Fund of Princeton Universi ty. Mrs. 
Charlo tte Moore Sitterly and the National Bmeau 
of Standards h ave ass isted in the prepn,ration of th e 
manuscrip t. I am much indebted to :Mr. Zvi 
Shimoni for his kind pcrmission to usc his unpub
lished results in any wa,v T wisbed. 

TABLE 1. List oj lines of Pd III 

Wavelength I ntensity ,\Vave number Identi fi cation 
A (Vac) 

688. 743 10 145192. 0 a 5F 5- 74 
689. 456 20 145041. 9 a 5FS- 64 
689. 542 50 145023. 8 a 5F s- 55,1 

69 1. 575 10 144597. 5 
692. 626 5 144378. 1 a 51'\ - 4, 

692. 830 20 144335. 6 a ' J)2- W 3P r 
693. 426 2 144211. 5 a ' D2- v 3F 2 
694. 961 10 143893. 0 
695. 319 15 143818. 9 
695. 907 50 143697.4 a ' D2- W 3P Z 

696. 937 2 143484. 6 
697. 054 2 143460. 9 
700. 043 20 142848. 4 a 5F 4- 55.4 

700. 122 15 142832.5 
704. 335 5 141977. 9 a 3F4- w 3F ; 

704. 626 50 141919. 2 a 3P,- w 3P B 
704.850 3 141874. 2 a 3F4- w 3G5 
705.490 200 141745. 5 . Pd JV? 

707. 797 150 141283. 4 a 3F4- v 3D 3 
708. 125 15 141218. 0 a 5F3- 6, 
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TABLE l. List of lines of Pel m -·Co nLinucei 

Wa \'clcngth I nl (, ll s ity W ;W0 numbe r Iel cnLifi eaLion 
A (Yae) 

708. 73 1 JO 141097.2 a 3P,- w aP i 
709. 885 100 140867.8 a 3P ,- w 3P i 
7 11. 95.J. JOO 140~58. 5 a 3p ,_ W3P ! 

> 712.730 10 140305.6 a 5F 5- 14 
712.958 50 140260.9 

f 713. 928 1.) 140072. I a ';F,- 2l.4 

~ 
714. 625 30 139933 . . 5 a 3P2- WaPi 
715.041 1 139852. 1 
7.15. 237 1 1398 13.1 
71 .5. 997 0 13966.5. 3 

716. 12l 0 1396-11. 2 
717. 90-l 100 1 3929 ~. 3 a 3P2-W3P Z 

> 718. 124 10 1392.5 1. 7 
719.474 100 138990. ~ . a 3F,- v 3J) ! 

., 720. 2 13 5 1 :388-}(, 8 

720. 96·1 10 J:3870:3, 2 a, 51;\ - 3i 
720. 997 20 138696. 8 
721 .. 568 3 ]38,587.0 

"1 722. · 1~7 1.5 1384 19.2 a 5 F;j - 2a,4 
~ 723. !J3;) ;")0 J38 132. -l a 5F ., - I; H lle! a 'G, - v 3F3 

72·1. 3-18 J.'i 138053.8 a'Fa- v 3J) , 

f "" 
72:').6-16 I :, 137808. 2 
72.5. 732 JO 1 3 779 1 .~) a 3Ji\ - x IG; 
72;,). 93~ I 1377.53. ;) 
726. 766 ;") 137:)\).5.8 a 5F2- 32 

727. 100 .")0 1:37,532.6 a 3F2 - v 3 1) 2 

727. 720 200 1 3 7~ I :i. ~ · a 3 [c2 - v al) i 
728. 149 20 1:3733·1. ;, a 3Fa-x 11)2 
728. 616 3 J37 2<16.5 a 3F 3 - w 3F 3 
730.371 5 . .., 1369 16. 7 a 5FI - 32 

730. 733 ~ 3 1368-18. !) a 3F, - y 11[ 5 
731. 830 .j l366-13. 8 
732. 073 3 1:36:'>98. 3 a 3F2 - v 3D 3 
732. 704 :3 136480.8 a 5F 3- 1; 
734, 961 1.'5 J 36061. 6 

736.260 30 13;')821. 6 a 3F 3 - w 3C; 
736.452 10 13;,)786. 2 a 3F2 - w 3F 3 
736. 696 10 1357'11. 2 
737.3 59 .'5 1356J9.1 .. 737. 822 3 135534. 0 

738. 793 1.50 135355, 9 a 3F.,- y IF3 
743.776 15 134449.0 
747. 693 20 133744. 7 
747.779 .50 ] 33729. 3 a 3F2 - w 3G 'l 

> 
748.577 10 133586. 8 

753.002 3 132801. 7 a 3F2 - x 3Pi 

r" 754. 862 15 132474. 5 a 3F2 - w 3F 2 
755. 300 2 132397. 7 a 5P3 - 7, 
755.426 3 132375. 6 
755.859 15 132299. 8 a 3F., - y 3Hs 

756. 137 50 132251. 1 a 5P a- 6. 
756. 853 100 132126. 0 a 3Fa- y IF '! 

r 
757.412 100 132028. 5 a 3P2 - x IF3 
757.63 l 5 131990. 3 a 3Fa- x 3 P 2' anel : aID2 - v ~ 3 D 2 

~ '" 758.308 50 131872. 6 a l D2 - v 3D r 

758.839 10 131780.2 
759.629 2 131643. 2 
759.945 5 131588. 5 a 5P a- 4 , 

~ 
763. 058 .jOO 131051. 6 a 1D2 - v 3D 'l 
764. 192 3 130857, 2 
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TABLE 1. List of lines of Pd III- Continued 

Wavclellgth 
A (Vac) 

Intensity Wave number Identification 

764. 447 5 ] 30813. 5 
766. 102 5? 130530. 9 a 3F2- x 3P2 

766.424 500 130476. 0 a 3F,- x 3F; 
767. 265 50 130333. 0 a ID2-x 1])2 
767. 773 2 130246. 8 a IDr-w 3Fa 

767. 930 3 130220. 2 a 3F;r-y 3R . 
768. 762 5 130079. 3 +" 770. 873 10 129723. 0 a 3F;r-y ID2 
771. 105 10 129684. 0 a 3F,- y 3Ga 
771. 497 10 129618. 1 

772. 110 200 129515. 2 a 3F3-z ID2 "" 
774. 416 3 129129. 5 
776. 315 100 128813. 6 a 3Fs-x 3Fa !' 
776. 507 200 128781. 8 a IG,-x IFa 

I 776.681 150 128753. 0 a sPI- v 3D2 
""-

778.783 50 128405_ 5 a sPo- v 3D'! 
779. 483 15 128290. 2 a SP,- 32? 
779. 636 50 128265. 0 a 3F2- y ID2 
780. 115 100 128186. 2 a ID2-w 3G; t 
781. 019 2000 128037.8 a 3F,-w 3Da 

783.344 100 127657. 8 a 3F,-x 3Da 
783. 783 150 127586. 7 a 3P2-V 3D2 

~ 784.361 20 127492. 3 a 3F2-y 3S[ 
784. 985 200 127391. 0 a 3Fs-x 3F !! 
785. 184 20 127358. 7 a 3F2-x 3}"3 

785.883 150 127245. 4 a 3Fs-x 3F:! J 

786. 244 3 127187. 0 a 3F,-z IR s 
786.828 50 127092. 6 a 3PI-X ID 2 

~ 787. 314 200 127014. 1 a 3F,-x 3Ga 
787. 837 100 126929. 8 a IDz--w 3F 2 

787. 950 200 126911. 6 a 3F,- x sGl 
789.3.')6 15 126685. 5 
789. 583 200 126649. 1 a sP2-v 3])a 
790. 192 150 126551. 5 alDr-y Ip [ 
790. 800 10 126454. 2 a 3Fs-y 3Ga 

794. 078 500 125932. 2 a 3F2-x 3F 2 
795. 585 50 125693. 7 a 3F,-z IF! 
796. 384 150 125567. 6 a sFs-x 3D2 
797. 517 500 125389. 2 a sF,-x 3G5 

799. 013 200 125154. 4 a 3F2-x 3D; • 
799. 202 200 125124. 8 a IDr-y IF! 
800. 025 500 124996. 1 a 3Fr-y 3G! 
800. 103 500 124983. 9 a sFs-w sD 2 f' 801. 223 50 124809. 2 a sFs-w 3D a 
801. 570 200d 124755. 2 a SF,-y 3Gs and a sF;r-y 3G 4 

< 
802. 286 150 124643. 8 a SF,-y 3Da 
803. 665 500 124429. 9 a 3F,-z IG; and a 3FS-X sD; ., -
804. 688 30 124271. 8 a 3PI-X sPo 
804. 900 5 124239. 0 a 3F,-y sF a t:!, 
805. 725 40 124111. 8 a 3F,.-x 3D 2 

"'-! 

806. 317 50 124020. 7 a sPI- x 3p ; 
807. 672 50 123812. 6 a 3F2-w 3D; 
807. 827 150 123788. 9 a sF;r-x 30a and a sPo- x sP ; 
808.497 30 123686. 3 a 3F3-x 30, 
809.536 100 123527. 5 a 3F2-w 3D 2 -' i 

809. 695 150 123503. 3 a 3F,- y 5Da 
810.336 75 123405. 6 a 10,- V sD! 
810.928 10 123315. 5 a 3PI_ y Ip; 

c: 812. 086 50 123139. 7 a 10,- X 10; 
812. 443 30 123085. 6 a 3Po- y Ip ; 

[ 
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TABLE l. List oj lines oj Pd III-·Continued 

Wavelength Intensity Wave number Identifi cation 
A (Vac) 

~ 

813. 192 100 122972.2 a 3F2-x 3D:; 
813. 989 150d 122851. 8 a 3F,-y 3P , and a 3PZ-X 3P t? 

I, 
814. 524 100 122771. 1 a 3F.-z 3I-14 
815. 053 200 122691. 4 a 'F2-y'F" 
816. 221 200 122515. 8 a 11)2-Z '1) 2 

816. 400 15 122-189. 0 a '1)2-Z 'PI 

'f 
816. 563 200 122464. 5 a 3F3-z 'F :; 

I 818. 679 200 122148. 0 a 3P2- y'P l 
I 820. 012 100 121949. 4 a 'D2-y 3S1 , 

820. 342 75 121900. 4 a 3F4- y 50 , 

820. 917 20 121815.0 a ID2- x ' F :; 
I 821. 162 5 121778. 7 

821. 353 50 121750.3 a ' P,- x ' P 2 
823. 643 300 12 J.J.11. 8 a 3F3- y'Oa? 

I ... 825. 076 150 ]21200.9 a 3F3- z '0, 

82;"). 345 500 121161. .5 a 3F.- y 3F , 
826.4 11 'JOO 121005. 2 a 3Fa- !j ' F a and a 3F2-z IF:; 
828. 3.'59 30 120720.6 a 3P2- y'F:; 
828.59.5 ]5 J20686. 2 a 3F.- z 3115 
829. 316 300 12058 1.3 a 3P2- X 'P ,,? 

830 639 30 J20389.2 a' \)2- X 31" , 

' -
831. 334 15 120288. 6 a 3F2- y 3\) 1 
833. 627 15 119957.7 a 3F2- y 31) 3 
834. 978 50 119763. 6 a 3f<\ _ !j 51) , 
836. 041 30 1H)611. 3 a 11)2- .0 31)1 

836. 476 100 ]19.')49. 2 a 3F2- y 3F a 
836. 948 100 ] J 9481. 7 a 3P,_ y '[) , 
837. 146 200 119453.5 a 'j)2- y 30 :; 
838.414 30 119272.8 a 3P,- Z l [) " 

.., 839. 693 20 11909J. 1 a 3F,- z 3S1 

840. 214 100 1190 17.3 a 3P o-z 'PI 
840. 579 500 118965. 6 a 'O.- y 'I-I s 
842. 376 50? 118711. 8 a 3P,_ y 3S1 
842. 675 2 118669. 7 a 3Fa-Y 5D. 
843. 392 5 118568. 8 a 'Dz- x 3D 2 

845. 268 50 1]8305.7 a 3F2- y 5D 2 
845. 525 100 118269.7 a '02- W 3Dl 
846. 687 30 118107. 4 a 3P2-Z ID 2 
847. 342 100 118016. 1 a 3P,- Z ISO 

~ 847. 582 30 117982. 7 a 10Z- W 30 2 

847. 943 50 117932. -1 a 3F3-y 3F , 
848. 868 100 117803. 9 
850. 733 20 117545. 7 a 3P2- y 3S1 
851. 240 200 117475.7 a 'O,- y IFa 
851. 589 100 117427.5 a JOz- x 30 3 

851. 717 300 117409.9 a 3PZ- X 3F a 
' .. 853. 610 50 117149.5 a ' Dz- y 3F 2 

~. 
854. 354 100 117047. 5 a 3F2-y 5D ; 
854. 766 30 116991. 0 a 3F3-z sPa 

LJ 
85.5. 294 150 116918. 8 a IDz-y 3P l 

856.071 50 116812. 7 a 3F3-z 5P Z 
856. 2-109 10 116788. 5 a ID2- x 3G:; 
856. '170 500 116758.3 a 'G.- y 'G, 
858. 238 100 116517. 7 a 3F,-z 3G3 

' .. 859. 309 10 116372. 5 a 3PI- X 31)1 

862. 165 2 115987. 1 a 3P2---x 31" , 
863.200 200 115848.0 a ID2- y 3P , 

;:. 
864.044 500 115734. 8 a 3F.-z 3D a 
865. 285 200 115568.8 a IG.- y 3R . 
866. 075 150 115463. 4 a 11)2-Z 'F3 

'I ~ 
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TABLE 1. List of lines of Pd III- Conti nu ed 

Wavel ength Intensity Vvavc number Identification 
A (Vae) 

I 
,.". 

I 
866. 896 20 115354. 0 a 3F2-z sP z 

I 867. 087 100 115328.6 a 3P,-X 3D ! 
867. 699 100 ll5247. 3 a ID2-z 3P l 
867. 992 75 115208.4 a 3P2-X 3D , < 
869. 203 2 115047.9 a 3p"_y 3Gl 

869. 330 10 1)5031. 1 a 3PI- W 3D l 
870. 437 150 Jl4884.8 a 3F,-z 3G; 

1' 1 871. 061 100 114802. 5 a 3PO- W 3D l 
871. 491 75 114745.8 a ID 2 - y 3D l and a 3PI-W 3 D ~ ; 
873.057 200 114540.0 a 5F2 -z 5P l' 

873. 977 200 114419.4 a IG, - y3H ! < 
875. 587 15 114209.0 a ID 2 - y 3D, 
875.931 100 114164.2 a 3P.-X 3D , and:a IG,-x 3Fl) ;. 
877. 897 10 113910.9 a 3PI_y 3F , 
878. 732 400 113800.3 a 3F,-z 3F! .. 
880. 590 500 113560.2 a 3F3-z 3D , 
881. 442 30 ]13450. 4 a 3Po-Y 31'1 
882. 690 50 113290.0 a 3F3-z 3Gl 

oJ 882. 814 20 113274. 1 a ID 2-y 5Dl ~. 

884. 304 50 113083.2 a ID 2-z 3P , 

884. 766 5 113024.2 a 3P2 -X 3D l 
885.913 300 112877.9 a 3F2-z 3D l 
886.820 100 ]) 2762. 4 a ID 2 - y 'D, 
888.842 500 112505,9 a 3F, -z 3GS and a 3F3-z 3D l and a ~ 3 F 3-z 3F z 
889. 294 1000 112448.7 a 3F,-z 3F ; 

889.476 10 112425.7 a 3PI_y 3P O 
i 

c: 
889.801 5 ll2384.6 a 3p , -X 3Ga 
892. 029 100 ll2103. 9 [t 3F, -z 3D 2 
892. 793 150 ll2008.0 a 3PI-Z 3P l 
894. 197 30 111832. 1 a 3F, -z 3Ga ,-.. J: 

894.428 1 ll1803.2 a IG, _y 3Ga 
894. 614 50 ll1780.0 a 3PO- z 3P l 
895. 599 100 111657. 1 a 3F3- z 3G; 
895. 804 30 111631. 5 a 3F4-z 'Gl 
896. 813 200 111505.9 a ID2- y 'Dl and a 3PI_y 3Dl 

897. 300 3 111 445.4 a 3P2-y 3P , 
; 

900.423 150 111058.9 a 3P2-Z IFl 
900. 490 300 111050. 6 a 3F2-z 3F, and a 3F2-z 3D l 
901. 130 50 ll0970.9 a ' PI - y 3Dz 
902. 178 20 110842. 8 a 3P2-Z 3P l ~ , 

902. 904 400 110749. 3 a 3F4 -z 5G; 
904. 390 400 110571. 8 a 3F3- z 3F l 
906. 531 30 110310. 6 a 3PI-z 3S1 Iv 
908. 876 100 110026. 0 a IG, -z 3Is -, 
909. 003 50 110010.6 a 3P2- y 3D l 

909.152 30 109992. 6 a ID2 - z 5P l 
910.373 50 109845. 0 a 3PI-Z 3P , .. 
910. 921 10 109779. 0 a IG, -x 3D l 

4 91 1. 367 15 109725. 3 a 3F4-z 5D l 
912. 376 10 109603. 9 a 3P,_y 3F l 

914. 858 100 109306.5 alG,-z IRs '\ 

915. ] 34 20 109273.6 a 3PI-Z 3P O 
915.582 200 109220. 1 a 3F3-z 3F , 
916. 467 100 109114. 6 a 3F2-z 3F l 
916. 783 200 109077. 1 a 3F,-z 'G s .. ' 

917. 136 10 109035. 0 a IG 3-x 3G, 
917. 450 100 108997. 8 a lD2-z 5P l 
918.524 5 108870. 3 a 3Pz--y5Dl 

c: 920. 136 3 108679. 5 a 3P2-Z 3P, I 

921. 026 30 108574. 5 a 3F;r-z 5G, 
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TABLE l. List of lines of Pd III- Continued 

Wavelength Intensity vVave number Identifica tion 
A (Vac) 

~ 
I 

I 
922.498 200 108401. 3 a aF 3-z 50, 
922.855 5 108359.4 a 3Pz-V SD} 

~ 
925.617 10 108036. 0 a apo- V sDl 
927. 526 100 107813. 7 a IG3-z IF, 
930. 151 100 107509.4 a IG,---x 3G5 

931. 641 20 107337. 4 a 'D.--z aD l 
I 933. 573 5 107115. 3 a 3F2-z SO } ... 

933. 700 10 107100.8 a ap 2- V 501 
935. 623 10 106880. 6 a IG ,- V a0 5 
938.311 50 106574. 5 a 3PI-Z sP l 

938. 435 50 106.560.4 a ' D2- z 3D} 
939. 014 5 106494. 7 a 3F3-z S 1)3 
940.825 5 106289. 7 a 'D2- z 30 3 
941. 145 1 106253.6 a 3F2-z 51) , 
947. 606 30 105529. 0 a apo-z sP l 

947. 780 300 105.507. 0 a ' 0 2-Z 31), and a 'Oz-z aF l 
948. 652 5 105,U2.7 a 3F3- z 5F2 
956. on 50 104.594. 0 a aP 2- Z 5P j 

957. 681 75 104418. 9 a 31-;\- z 5 F ~ 

960. 643 100 ]04096.9 a apl- z 31)1 

962. 753 100 ]03868.8 a apu-z 31)1 
965. 516 300 103.571. 6 a '1)2- Z 3F3 
967.865 200 103320. 2 a 3P ,- Z 31) , 
968. 223 3 10328 1. 9 a 'G.- y 31"1 
972. 689 100 J02807.8 a '(;.- z 3H 5 

977.805 100 102269. 9 a ap1-z 3F2 
981. 503 ]0 101884. 6 a aP2-Z 3<3 , 
989. 103 20 10 1101. 7 a apz_ z 31", a nd a 3P2-Z 31) , 
996. 768 10 100324. 2 

b 1005.080 5 99-J94.6 a 1))2-Z '; 1)3 

1008.385 30 99168. 5 a ap2- z 31"3 
1016.947 3 98333. 5 a 3PI-Z 5<3 , 
1057.415 5 94570. 2 a I(;-'I - Z 3F4 
1078. 978 .5 92680. :3 
1088. 450 0 91873. 8 

1094.603 2 91:357.3 
1096.531. 3 91196. 7 a '04-Z 5G5 
1097. 779 3 91093. 0 

I 1144.970 .5 87338. 5? ,,. 
1145. 316 10 87312. 1? I 

1206. 840 15 82861. O? 
1207. 729 5 82800. 0? 

., 1400. 767 3 71389.5 
1406. 351 2 71106.0 

~ 
1407.798 1 71033. 1 a 30 5- X '0 ; 

I 
1424. 896 3 70180. 6 c 31"a- v 3F 1 I .. 1433. 903 15 69739. 8 b 3F 4 - V aH5 
1437.464 20 69567. 0 a SP2- y 'I" , 

~ 1440. 393 2 69425. 5 a 30 .,- W 3F ! 
I 
I 1443.488 2 69276. 6 b 3F3- y IF! 

1447. 175 :2 69100. 1 b 3P, - V aD l 
1448. 898 3 69018. 0 c 3F2 - v 3F , 
1449. 615 50 68983. 8 a sF.; - V 51)1 
1461. 673 5 68414. 8 a sF. - 1/ s0 3 

." 1465. 296 10 68245. 6 a 51"5- y 31"1 

1468.830 0 68081. 4 a ' H , - x 'F! 
1477. 144 10k 67698. 2 a 51"3- y 3D} 

S 1481. 768 2 67486. 9 b 31"a- z 'D , 
I 1483. 042 2h 67429. 0 

1484. 379 15 67368. 2 a aG. - tv 30 ! and z 51"5- 05 

'I .. 
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Wavelength 
A (Vac) 

1488. 092 
1488. 662 
1494. 462 
1496. 704 
1496. 764 

1497. 868 
1499. 314 
1501. 606 
1502. 036 
1502. 154 

1502. 378 
1502. 577 
1502. 842 
1504. 402 
1505. 400 

1505. 658 
1505. 854 
1505. 987 
1509. 399 
1510. 323 

1510. 872 
1512. 401 
1513. 475 
1514. 137 
1515. 934 

1517. ]83 
1517. 614 
1518. 097 
1518.732 
1518. 924 

1519. 104 
1519. 320 
1519. 635 
1520. 946 
1522. 134 

1522. 641 
1522. 841 
1523. 558 
1523. 688 
1524. 038 

1524. 634 
1524. 842 
1525. 183 
1526. 249 
1526. 397 

1526. 515 
1526. 876 
1527. 247 
1527. 462 
1528. 756 

1529. 862 
1530. 960 
1531. 757 
1532. 516 
1532. 813 

1534. 092 
1534.718 
1534. 941 
1535.304 
1536. 172 

TABLE 1. List of lines of Pd III- Continued 

Intensity Wave number Identification 

50 67200.1 a 3H 6- W 3GS 
1 67174. 4 

10 66913. 7 z ' F,- 55" 

10 66813. 5 
30 66810. 8 a 5F. - y 'D, 

10 66761. 6 a 'F3- y 'Ds 
20 66697. 2 

1 66595. 4 a 5Fz- y 3D z 
3 66576. 3 b 'G.-w aF, 

10 66571. 1 a 'F3-z 3PZ 

2 66561. 1 
10 66552. 3 
10 66540. 6 

1 66471. 6 b 'G . - w 3GS 
100 66427. 5 

3 66416. 1 
5 66407. 5 z ' F ; - 6. 
3 66401. 6 
3 66251. 5 a ' Fa- y ' Dz 

10 66211. 0 

5 66186. 9 z ' F ; - 55, . 

15 66120. 0 
5 66073. 1 a 5F. - y 3F, 

15h 66044. 2 
40 65965. 9 z ' F , - 35 

200 65911. 6 z 5F,- 2. 
15 65892. 9 

1 65871. 9 b 3F2 - y 'D z 
20 65844. 4 
20 65836. 1 

10 65828. 3 c 3P2- V 3Ds 
5 65818. 9 
3 65805. 3 
5 65748. 6 a 3Da- W 3F, 

10 65697. 2 

5 65675. 4 
50h 65666. 7 
2 65635.8 b 3F2- z 'P,? 
3 65630. 2 a 3Ga- w 3Gs 

10 65615. 2 b 'G. -x 'G, 

30 65589.5 
10 65580.6 

5 65565. 9 a 'P, - z 'P I 
50h 65520.1 z 5D,- 11. 

5 65513. 8 

10 65508. 7 
200h 65493. 2 z 'F;-46 
20 65477. 3 b 3F. - w 3Da 

5 65468. 1 a ' F,-z 3PZ 
20h 65412. 7 z ' F,- l. 

30 65365. 4 b aF3- x 3Fz 
10 65318. 5 
5 65284. 5 
0 65252. 2 a 5F, - z 3S1 

20h 65239. 5 z 5F;- 3. 

40h 65185. 1 z 5F;- 2. 
2 65158. 6 a 5Fa- y 5D, 
2 65149. 1 a 5F2- y ' Dz 

50 65133. 7 a ' F.-z 5PS 
5n? 65096. 9 b 3F. -x 3Ds 
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TABLE 1. List of lines of Pd III- Continued 

Wavel ength Intensity Wave number Idei1tifi cation 
X (Vae) 

.;::, 

1537. 234 15 65051. 9 a~ 3 D 3- v 3D3 
1538. 140 10h 65013. 6 
1538. 319 3 65006. 0 
1538. 538 50h 64996. 8 
1539. 371 15h 64916. 6 

1540. 072 50 64932. 0 

I" 
1540. 496 5h 64914. 2 
1541. 031 15h 64891. 6 Z 5F3- 83 
1542. 630 100 64824. 4 
1542. 859 20h 64814. 7 

1543.034 15 64807. 4 
1543. 609 20h 64783. 2 Z 5F3- 74.3 

I 1543. 955 2 64768. 7 a sP3- J" 3F, 
1544. 121 2 64761. 8 

I .. 1545. 127 30h 64719. 6 

l 
1545. 605 3h 64699. 6 
154.5.953 200h 64685. 0 z 5 F ~ - 1 5 

1546. 601 'Jh 64657. 9 Z sF3- 6, , 
15'17. 656 20 646 13. 8 
1.547. 896 15h 64603. 8 

1549. 864 :j 64521. 8 

r ' 
1550. 048 .') 64514. 1 
1.550. 284 L 64504. 3 
1550. 743 .5 64485. 2 b 3P,- X ' P I? 
1550. 860 ;j 64480. 4 

r 1551. 221 :ih 64 L ~65. 3 a SF, - y sDz 
1552.832 IOh 64398 . . ') Z sD;- 9s 
1553. 917 1.5 64353. 5 b 3F, - x_3G, 
1554. 058 J5 64347. 7 

:~ 1555. 002 15h 64308. 6 a 3G, _ y 'F3 

1557. 013 10h 64225. 5 
1557. 570 2 64202. 6 
1557. 93.5 10 64187.5 
1559. 067 JOh 64 140. 9 
1560. 091 10 64098. 8 a ' D, - v 3D z 

1561. 669 50h 64034. 1 
1563. 131 1 63974. 2 a SP3-y 3G3 
1564. 622 20 63913. 2 

I ~ 1564. 782 20 63906. 7 
1565. 210 20 63889. 2 a SF2 - y sDI 

1567. 835 3 63782. 2 
1571. 016 5 63653. 1 
1571. 197 3h 63645. 7 b lG, - w 3G, 
1572. 101 5 63609. 1 
1573. 295 20h 63560. 9 Z sD; - 7.,3 

1573. 744 3 63542. 7 b 3F3- x 3D z 
r 1574. 844 5 63498. 4 zSGB- 9s 

1575. 128 50 63486. 9 
1575. 279 15 63480. 8 a 5Fa-zsP3 
1575. 492 Ih 63'172. 2 

yJ 

l 
1575. 806 5h 63459. 6 Z sG; - 10, 
1576. 371 0 63-!36. 8 Z sF3- 2, 

I 1579. 746 50 63301. 3 a sFa- z sP z 
1580. 275 5 63280. 1 :,. 
1581. 212 Ih 63242. 6 a lFa- w 3Pz 

1581. 855 10 63216. 9 z SD; - 5s,4 

1582. 055 50 63208. 9 b 3PO- X aPi 

? 1582. no 50 63206. 7 a SF1 - y sDi 
1582. 861 15 63176.7 
1583. 047 10 63169. 3 

1--
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TABLE 1. List of lines of Pd III- Continued 

Wavelength 
X (Vac) 

Intensity Wave number Identification 

r;::' 

1584. 167 10 63124. 7 a 5F I- y 5Do 
1584.445 1 63113.6 a 3D2 - v 3D a 
1584. 637 3 63105.9 
1585. 046 15h 63089. 7 a 5P3-X 3D z 
1585. 258 15 63081. 2 a 3H 5- w 3G. 

1586. 982 3 63012. 7 b IG4 - w 3Ga 
1591. 033 3 62852.2 
1591. 603 3 62829. 7 b 3F4 - x aG s 
1591. 924 3 62817. 1 a 3D 3 - w 3G. 
1594. 158 2 62729. 0 b 3Fa- y 3G. 

1594. 836 3h 62702.4 a 3H 4 - v 3Da -< 

1596. 892 300 62621. 6 
1598. 242 2 62568. 7 
1600. 637 Ih 62475. 1 z 3G S- 64 

1601. 901 30 62425.8 a 5P2 - W 3D z • 
1602. 314 20 62409. 7 
1602. 489 20 62402. g b 3F3- x 3D a and a 3G 4-y 3H , 
1604. 755 3 62314.8 aaG5_ y 3H s 

(' 1605. 053 5 62303. 2 a 3D2 - w 3F a 
1605. 710 2h 62277. 7 I 

I 

1606. 096 200h 62262. 8 
1606. 269 15 62256. 1 z 50 5- 55 ,,, 

1606. 417 5 62250. 3 a 5P2 - W 3D 3 
1607. 613 2h 62204. 0 
1607. 760 20 62198. 3 a5F2 -z 5P2 

1607. 921 10 62192. 1 c: 

1608. 127 Oh 62184. 2 a 3Da-w 3G3 
1608. 404 3 62173. 4 a 3H 6 - y IH s 
1610. 754 10h 62082. 7 b 3F4 - y 3D 3 
1610. 972 1 62074. 3 6 , 

1611. 156 3h 62067. 2 
1611. 422 3 62057. 0 
1612. 025 3h 62033. 8 c 3P2 -X 3P I 
1613. 236 2h 61987. 2 
1613. 800 5 61965. 5 , 

f, 

1613. 983 5 61958. 5 
1615. 575 3h 61897. 5 
1615. 987 5h 61881. 7 
1616. 295 100 61869. 9 a 5P2-X 3D3 and b 3F;- z IGl 

~ : 
1616.746 1 61852. 6 a 3G3- ylGl 

1616.941 1 61845. 2 
1617.700 Ih 61816. 2 
1618. 472 lOh 61786. 7 z 5G.- lO, 
1618. 700 2h 61778.0 
1619. 088 20 61763. 2 b 3F3-x 3G 3 

1619. 244 100 61757. 2 
1619. 464 5 61748.8 "l 
1619. 598 5 61743. 7 
1620. 346 5 61715.2 z 'Dl - 15 1. 

1620. 628 50 61704. 5 

"< 
1620. 905 50 61693. 9 
1621. 124 0 61685. 6 c3PI - Xap O 
1621. 324 Ih 61678. 0 
1621. 663 1 61665. 1 ... 1621. 831 2 61658. 7 b 3F3- x 3Gl 

1622. 106 5 61648. 3 
1622. 777 100 61622. 8 z 5Gil - 46 
1623. 623 1 61590. 7 a 5P2- y 3F z '1 1623. 836 0 61582.6 
1624. 295 10 61565. 2 a 3G5-y 3H il 
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TABLE 1. List of lines of Pd III- Continued 

Wavelength Intensity Wave number Identification 
A (Vac) .. 

1625. 073 2 61535. 7 
1626. 098 10h 61496. 9 
1626. 609 2h 61477. 6 
1627. 006 3 61462. 6 
1628. 091 .5 61421. 6 b 3F2 - w 3D , 

1629. 118 .5 61382. 9 a 5F2 - z sP, I. 1629. 327 3h 61375. 0 
1629. 484 20h 61369. 1 z 5Gij - 35 
1629. 681 1 G1361. 7 a 5P2- Y 3P , 
1630. 246 3 61340. 4 

r 
1630. 355 20h 61336.3 
1630. 836 150 61318. 2 
1631. 091 3h 61308. 7 z 5G 5- 35 

I .. 

163J. 836 5h 61280. 7 z 3F;- 12, 
1632. 389 2 6I2.5!). 9 

1632. 5.58 3 612.53. 6 a 3G, _ y 31-1 :; 
1632. 669 .5h 6J249.4 

C, 1633.36.5 15h 6J223.3 z6G5- 12, 
~} 1634. 3.5.5 1.5 61186.2 z3F; - lJ , 

1634. 987 1 61162.6 

1635. 518 3 61142. 7 
I • 1635. 678 10 61136. 7 

I 
1635. 758 10 61133. 7 b 3F2- w 3D z 
1635. 984 30 611 28. 7 z 3G5- 11 , 
1636. 838 1 61093. 'J 

? 1638. 343 10 61037. 3 z5G;- 83 
1638. 716 10 61023.4 
1639.271 I 61002.7 
1639. 428 2 60996. 9 a 3G. - X 3F :l 

; 1639. 750 :2 60984. 9 

1640.04·9 0 60973.8 a 30 5- z II ;; 
1640. 928 1 60941. 1 
1641. 294 1 60927. 5 z 5G, - 7',3 
1641. 913 3 60904. 6 z 5G :l - JO. 

1 1643 . .532 lOh 608'14. 6 z 5Dz- 83 

~ 

I 
1643. 758 15h 60836. 2 
1644. 092 2 60823. 8 b 3F3- y3pz 
1644. 311 5h 6081.5. 7 z 6G ;; - 15 
1644. 679 15h 60802. 1 z 5G; - 6, 

; j 
1645. 689 5h 60764. 8 

1645.977 5h 60754. 2 z 5G:; - 15 
1646. 1.58 1 60747. 5 
1647. 440 ]0 60700. 2 a 5F1- z 6P, 
1648.443 3 60663. 3 a 3G3- y 31-1 , 
1648. 8.59 10 60648. 0 a 5F, - z3Da 

1649. 257 1 60633. 4 
I'" 16.50. 608 5 60583. 7 z 5G. - 55,4 

16.51. 365 1 605.56. 0 
1651. 529 30 605.50. 0 
16.53. 774 3 60467. 8 a 31-1, - w 3G; 

1656. 423 10 60371. 1 a 5P3-y 3PZ 
1657. 185 20 60343.4 
1658. 392 10 60299. 4 b 3F2 - y'_3Fz 

I 1658. 788 2h 60285. 0 
I . 1658. 925 5 60280. 0 
! 

1660. 297 10 60230. 2 
1660. 363 10 60227.8 a 5P1- y 3Fz 
1660. 754 2 60213. 6 a 11-15-X IG; 
1660.809 2 60211. 6 b 3F. - z 31-1 . 
1663. 199 1 60125. 1 

.~ 

I 99 



TAB LE 1. List of lines of Pd III- Continued 

'Wavelength 
A (Vae) 

Intensity Wave number Identification 

.. , 

166:3. 620 3 60109. 9 
1666. 723 10 59998. 0 a 5P 1- y 3P , and b 31'2- Z 'J) , 
1667. 045 10h 59986. 4 a 5Pa- Z IF l 
1667. 639 5 59965.0 
1667. 804 5 59959. 1 

1667. 968 15 59953. 2 b 'G . - y IFl 
1668. 664 5h 59928. 2 z3F a- 12, 
1668. 873 1 59920. 7 z 5Gl- 6, 
1669. 068 1 59913.7 
1669. 284 10h 59905. 9 a 5p ,-Z 'Fa 

1670. 361 1 59867. 3 c 3F. - x IFl .-'" 

1670. 795 0 59851. 7 
1670. 986 0 59844.9 
1671. 090 1 59841. 2 I 
1671. 282 20 59834. 3 a 3H . - w 3Gl and z 3F a- 11. 

-I 
1672. 313 I5u? 59797. 4 a 5F 4 - Z 3G. 
1672. 878 5h 59777.2 a 5F3-z 3Gl 
1673. 246 5 59764. 1 c 3P2- X 3P, 
1673. 924 10 59739. 9 b 3P, - Z 'D, C 
1674. 428 5h 59721. 8 a 5F 2 - Z 'DI 

1674. 669 5 59713.3 b 3P, - Z 'P I 
1675. 331 20 59689. 7 a 5P2- Z 3P I 
1676. 580 3 59645. 2 
1677. 275 10h 59620. 5 a 3D, - x 'Po 
1678.112 30 59590. 8 a 5F5- z 3G j 

1679. 73J 50 59533. 3 a 5F5- z3F; C 

1681. 162 3 59482. 7 a 'P,- v 3D , 
1682. 478 5h 59436. 1 b 3Pe- y 38 , 
1682. 676 1 59429. 1 a 3G. - X 3]i'. 
1683. 408 0 59403. 3 .' 
1684. 379 0 59369. 1 a 3D, - x 3P , 
1685. 790 50h 59319. 4 a 3D 2 - x 3P , 
1686. 348 2 59299. 7 b 3P2- X 3F a 
1687. 530 5 59258. 2 a 3G3-x 3F a 
1688. 167 15h 59235. 8 b IG. - y 'G , 

1688. 438 5 59226. 3 
1689. 447 1 59191. 0 
1689. 547 1 59187. 5 a 5P2- y 3D l 
1689. 809 30h 59178. 3 b 3P, _ y 38 , 
1689. 851 10 5!ll76. 8 b 3F 3- z 'G , 

1690. 223 0 59163. 8 c 3P, - X 3P , 
1690. 359 2 59159. 0 
1691. 343 5 59124. 6 a "Da-y IF l 

< 1693.736 15h 59041. 1 a 3D, - w 3F , 
1693. 797 10 59039. 0 a 5F, -z 3D ; 

1695. 053 5 58995. 2 a 5F3 - z aD a and a 5F3-z 3F, 
1695. 282 30 58987. 2 a 3Da-.r, 3P , ,. 
1695. 480 5 58980. 5 b 3Fa-y 3F a 
1696. 487 5 58945. 3 a 5F,- z 3D , 
1696. 760 50h 58935. 9 a 5P3- y 3D a 

1696. 994 50 58927. 7 a 5P I - y 3P , find a 3D3- w 3Ga 
1698. 283 5 58883. 0 
1701. 897 10 58758. 0 
1702.667 10 58731.4 a 5P3-y 3D , 
1704.330 100 58674. 1 a 5F,- z 3Gl • i 

1704. 436 20 58670. 4 a 3H.-y 'G; 
1704. 670 1 58662. 4 a 3D, - y'P; 
1705. 435 3 58636. 1 a 3G. -y3Gl 
1706.061 2 58614. 6 b 3F,- z ' F J 
1706. 400 50 58600.8 b 3F. - y aF ; 

" "; 
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TABLE 1. List of lines of Pd III- Continued 

Wavelength Intensity Wave number Identification 
A (Vac) 

1708.251 5 58539. 4 
1708.568 100 58528. 5 a SP3-y 3F a 
1714.506 10 58325.8 a sP, - z 3P! 
1715. 140 3 58304. 3 b 3D, -u 3D, 
1716. 286 2 58265.3 a 3H., _y 'Rs 

1716.367 50 58262.6 a 5F, -z 3Dz 
I 1716.804 10 58247.8 b 3F3-y sDa and c 3Po-y IP , b 

1719. 856 200 58144. 4 a sF3- z sGi 
1720.015 3 58139. 0 
1721. 798 10 58078. 8 b 'D,-v 3Da 

1722.735 150 58047. 2 b 'G,-y 3R . 
1724. 179 1 57998. 6 a 3GS-y 3G. 
1724. 407 50 57991. 0 a sP2-z 3S! 
1727. 124 5 57899. 7 b 3Po-y 3S! and z 3Da- Il, 

.. 1727. 209 2 57896. 9 b 3F2-y 3D , 

1727.375 100 57891. 3 a. 5F2-z 3Da and a sF2-z 3F!! 
1727.875 5 57874. 6 b 3P2-X 3F!? 
1728. 162 10 57864. 9 b 3D 2-u 3D , 

~, 

1729. 125 40 57832. 7 a sFs-z sG. / 
1730. 245 40 57795. 3 a SPa-y sD§ 

1731. 974 50 57737.6 b 3F3-y sD z 

i • 

1732. 634 250 57715. 6 a SP2-y sD § 
1734.273 3 57661. 0 b 3F,-z SP! 
1738.140 1 57532. 8 
1738.363 5 57525. 4 a sP,-z 3P! 

1739.657 10 57482. 6 a 3R s-y 3R . 
1741. 619 500 57417.8 a sF,,-z 3GS 
1743.342 2 57361. 1 a sF, - z 3F . 
1745.562 150 57288. 1 c 3P2-Z ID z 

I 1745. 657 5 57285. 0 a SP3-y sD z 

1748. 097 50 57205. 06 a SP2-y sD z 
1748. 204 5 57201. 56 a 30 S- z IHS 
1752. 543 10 57059. 94 a SF3-z3Fa 
1752. 881 5 57048. 94 a 3D2-x 3PZ 

1754.668 2 56990.8,1 a 3G,-w 3Da 

t 1756. 322 -10 56937. 17 a 3G,_y 3G; 
1757. 561 20 56897. 03 a 3G3-y 3G! and b IG,_y 3!-:Is 
1758. 187 400 56876. 77 a 3H e - Y 3!-:I 1l 
1759.356 3 56838. 98 b 3P, -X 3D! 

, ,):. 1761. 339 3 56774. 99 a 3H, - Y IF! 
I 

1762.852 5 56726. 26 c 3P,_y 3S! 
1764.219 50 56682. 31 c 3F2-v 3D! 

.., 1764. 883 0 56660. 98 c 3P,-Z IP! 
1765.403 200 56644. 29 b 3F3- y 5D. 
1765. 908 2 56628. 09 a SP,-z 3S! 

I .. 
1766. '458 5 56610. 46 a 3G4-x 3Da 
1766. 652 5 56604. 24 

I 
1768. 588 5 56542. 3 a SF 4-zsG! 

,- 1772. 285 0 56424. 33 b 3F,-y SD! 
I 1775. 162 300 56332.89 a 3Hs - Y 3H s I 

>,,' 1778.256 1 56234. 87 b 3F2- z 3P! 
1779.629 300 56191. 49 a sP3- y sD. 
1780. 617 200 56160. 31 a sFs-z sGs 
1780.952 30 56149. 74 c 3F3-w 3F . .,. 1781. 262 150 56139. 97 a 3G, - z 'H s 

1782. 548 4000 56099. 47 a 5F5-z 5G g 
1784.367 300 56042. 28 a 'Hs-y IHS 
1786.419 150 55977. 91 a IF3-x IF! 
1786. 666 5 55970.17 a 3G,-x 3G! 
1787. 091 10 55956. 86 a sF 2- z 3F ! 

'! 'r' 
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Wavelength 
A (Vac) 

1789. 987 
1790. 106 
1790.772 
1792. 274 
1793. 533 

1795. 083 
1796. 616 
1799. 107 
1801. 877 
1803. 315 

1804. 176 
1804. 908 
1808.544 
1809.873 
1811. 605 

1811. 975 
1812. 094 
1812. 322 
1812. 713 
1813. 523 

1814. 217 
1815. 574 
1816. 147 
1816.447 
1818. 464 

1819. 274 
1821. 066 
1821. 839 
1822. 409 
1822. 515 

1823. 774 
1825. 654 
1829. 670 
1829. 918 
1830. 063 

1830. 311 
1831. 753 
1832. 067 
1832.404 
1832. 666 

1833. 300 
1834. 386 
1834. 832 
1835. 265 
1836. 672 

1837. 073 
1838. 101 
1838. 594 
1840. 166 
1840.438 

1842. 305 
1842.546 
1843. 148 
1843.490 
1843. 940 

1845.020 
1845. 945 
1846. 306 
1846.842 
1847. 473 

TABLE 1. List of lines of Pd III- Continued 

Intensity vVave number Identification 

200 55866. 33 a 3G. - X 3G, 
2 55862. 61 c 3F,, -v 3D a 

100 55841. 84 a SPI _ y SD! 
5 55795.04 b 3PI-X 3D ! 
2? 55755. 87 b 3PZ - W 3D, 

150 55707. 73 a sFa- z aFl 
100 55660. 20 a sF. - z sG, 
100 55583. 13 a aH s- y aH B 

5 55497. 68 bapl - w aD, 
150 55453. 43 a SP,_y 3F , and c aF a-v aD a 

75 55426. 96 CaPI-Z ISo 
400 55404. 48 a 3GS-x 3GS 
250 55293. 10 b 3PZ-W aD a 

3 55252. 50 a 3Ga- w 3D a 
150 55199. 67 a sFs- z sD; and a 3Ga-y aG; 

200 55188. 40 c 3Fa-x IG , 
150 55184. 77 c 3F,,- w 3F ; 

3 55177. 83 a 3GS- z 316 
3 55165. 93 c 3P2 - X 3F ! 

150 55141. 29 c 3Fz- x ID ! 

3 55120. 20 a IPI- X 3P O 
250 55079. 00 c 3F4 - w aGs 

2 55061. 62 aSFa- zsG ! 
50 55052. 53 c 3F2 - w 3F a 

200 54991. 46 a aH,.- z 116 

150 54966. 98 b 3F 3 - z sPa 
3 54912. 9 b 3PZ-X 3D a 

50 54889. 59 a sFa- z IGa 
50 54872. 42 a 3G3 - x aD a 

200 54869. 23 a 3H. -y 3H , and a IP I- X 3P i 

1 53831. 36 a 3D I -y ID! 
50 54774. 89 a 3Gs- y 3G S 

3h 54654. 66 b 3Fz-y sDi 
50 54647. 26 a 3G.- z IFa 

150 54642. 93 c 3Fa-w 3F a 

100 54635. 52 aSF. - zsDa 
200 54592. 51 a 3Ga-y 3F ! 
150 54583. 16 a SPI_y sDi 

5 54573. 12 a 3Dz- z ID! 
50 54565. 32 c 3P I-X 3F ! 

100 54546. 45 a 3D z-z IPi 
250 54514.15 a sP3 - z sP a 
100 54500. 90 a SPI _ y sDo 
150 54488. 04 c 3F.-v 3Da 
250 54446. 30 a aGs-z IG; 

200 54434. 42 a 5PZ-Z 5P , 
3h 54403. 97 b ap z-y aP i 

10 54389. 39 a aDa-X aF! 
50 54342. 92 a aG. -x aGs 
30 54334. 89 a 5Pa- z 5P ! 

10 54279. 83 b IG. -lI aG, 
1 54272. 73 b ap z-x aGa 

]50 54255. 00 a 5P , _ z 5P Z 
400 54244. 94 a aD3-.r aF, 
250 54231. 70 a aGa-x aGi 

50 54199. 95 a 5F3-z 5D ! 
10 54172.79 

3 54162. 20 a IPI _ y IPi 
2 54146. 5 b apl _ y aPi 

250 54127. 99 a aGa-x aG; 
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TABLE l. List of lines of Pd m - Continued 

vVavelcngth 
A (Vac) 

Intensity ' '''ave number Identification 

~ 

1849. 755 5 54061. 2 a 3D I -y 381 
1851. 592 1500 54007. 58 a sF3-z sO; 
1852. 274 2000 53987. 69 a sF. -z sOZ 
1853. 283 15 53958. 30 aSF 2-zs 0 ~ 

1856. 161 200 53874. 64 a 3D, - x 3F 3 

1856. 504 50 53864. 68 a sF 2 - z 5D l 
~ 1857. 558 200 53834. 12 a1H.\- y 10 . 

1859. 206 1000 53786. 40 a 5F, - z S0 3 
1861. 514 30 53719. 71 a 3H. -y 3H Z 
1861. 740 40 53713. 19 a 30. - y 30 Z 

1862. 947 10 53678. 39 c 3F. - w 3Fa 
1864. 040 5 53646. 9 c 3Po- y 381 
1865. 782 150 53596. 83 a 30. - y 3D 3 
1866. 421 50 53578. 48 b I Dz-1! IP I 

I ~ 
1870. 487 150 53463. 44 a 3R . - x 3F a 

] 871. 263 100 53439. 84 a sP 2 - z sP l 
1873. 197 200 53384. 67 a 3G. -Z 10 . 
1874. 629 1500 53343. 89 a 3G,-z 3H u 
1874. 969 15 53334. 21 b 3Pz-y 3P ! 
1875. 469 100 53320. 00 a sFI -z sDi, 

1877. 027 400 53275. 74 a sF I- z 50 ! 
1879. 041 ]5 53218. 64 r. 3F3- v: 30 . 
1880.064 250 53189. 68 a 30. - y 3F 3 
1880. 326 300 53182. 27 a sFI - z sD I 
1880. 547 50 53176.02 b 3F. - z 3D 3 

1881. 382 3 53152. 4 
1882.072 2 53132. 9 
1883. 352 500 53096. 82 a sF2- z sD , 
1884. 080 5 53076. 30 b 3P I _ y 3P, .. 1885. 834 2000 53026. 94 a sF.-z sD . 

1886. 978 50 52994. 79 c 3F, - w 30 3 
1887. 398 1000 52982. 99 a 5F3-z sD a 
1888. 070 15 52964. 14 b 3F,-z sP , 
1888. 575 Ih 52949. 98 b 3p z-Z 1Fa 
1890. 047 15 52908. 74 a 3G3-z 1Fa 

1890. 645 15 52892. 00 a sPI -z sP , and_b 3P I_y 3Po 
1891. 341 1500 52872. 54 a 3H6- z 3I7 
1891. 475 10? 52868. 79 b 3Po- y 3Pl 
1896.003 2 52742. 5 c 3PI-X 3D , ,. 
1896. 352 5 52732.82 b 3p,-Z 3P l 

1899. 486 50 52645. 82 a IH5-y 3H. 
1901.177 5 52598. 99 a lP I -X 3P ! 
1901. 679 50 52585.11 c 3F3- W 3G3 
1901. 767 50 52582. 68 b 10 4 -'-1 3G4 and c 3p,-W 3D , 
1904.255 2 52513. 98 a3H6-z 1HZ 

1904. 721 75 52501. 13 a 3D I - x 3F, 
~ 1905. 673 2 52474. 90 b 3PI-Z 3P l 

1906. 122 50 52462. 54 b 3D2-v 3F , 
1906. 529 20 52451. 34 a 3D,-x 3F ! 
1906. 768 5 52444. 8 C 3P I-W 3D l 

1907. 874 20 52414. 36 a sFI -z sD 2 
1913. 729 150 52254. 00 c 3F.-w 3G, 
1914. 616 4000 52229. 79 a 5Fs- z sF s 
1915. 592 5 52203. 18 c ap ,_x 3D 3 
1917. 281 150 52157.20 c 3PI-W 3D ! 

1917. 472 200 52152. 00 b IDz -y IF, 
1917.580 5 52149. 06 b 3F2-z 5P l 
1920. 250 6 52076. 55 a 5PI- Z sPI 
1922. 443 250 52017. 15 a 3R s- y 3G. 
1922. 522 100 52015. 01 b lD,-x 3P l 

\1-
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TABLE l. List of lines of Pd III- Continued 

\Va vclcngth Intcns ity \Na ve number IdcnLifi eatio n 
A (Vae) 

1980. 609 5 50 50489. 52 a 3I-1.6 - Z 316 
1980. 695 5 200 50487. 33 b 3F 2- z 3D , 
1980.860 5 200 50483. 12 b 3 1 ~3 -z 3F2 
]980.940 10 300 50481. 08 b 3F3-z 3D 3 
1984. 886 5 50 50380.73 a 3D I- w3D, and b 3D 2- w 3P , 

]986.705 15 100 50334. 60 a IF3- x 10, 

" 
1986. 856 15 150 50330. 77 a 3D 2-w3D , a nd a IPI _ y ID , 

,/ 1988. 412 30 200 50291. 39 b 10. - Z IF3 
]990.470 3 10 50239. 39 c 3P2- Z IF 3 
1993. 841 20h 200 50]54. -15 a l I-l.5- z l I ij 

]993.951 10 150 5015 1. 68 a 5F3- z5F 3 
]995. 105 1 2 50122. 68 a IP I-Z ID , 
1995. 429 15 100 50114. 54 a 5F I- z 5F, a nd a 30. - y 3F , 
1996. 168 2 20 50095. 98 a IPI - Z 11' , 

I-
1996. 294 3 20 50092. 82 a 3D I- w3J) , 

t 1996.545 30 300 .50086. 52 a 3H6- y 30 5 
I 

1997.735 10 50 50056. 69 a 5 ] ~ \ _ z 5F5 
1998. 802 10 200 50029. 97 a 5p3-Z 3F , 
1998.879 10 200 50028. 04 a 5P 3-Z 3D3 
1999. 099 5 100 .50022. 54 c 3PZ-Z 31' , 

2000. 390 20 200 49990. 25 b 3P I_ y 50 , 
2000. 554 40 300 '19986. 15 a 303-Z 3H , 

" 2001. 345 3 30 49966. 40 c 3PO- W 3D , 
I 

2002. 159 50 800 49946. 08 b 3F, -z 30 S 
2004. 473 50 1000 '19888.42 b 3F, -z 3F , 

2004. 898 3 20 49877. 85 a IF3-v 3D, 
2005. 295 0 2 49867. 97 a 31)2- w3D 3? 
2006. 119 10 50 -19 47.49 a 3D3- y 3p , 

2006. 485 1 3 49838. 40 c 3P I_ y 3p O 

'. 2010. 174 3 10 49746. 94 b I D2 - y I]) , 

2010.504 5 75 49738. 77 b 3P I-Z 31'0 
2011. 613 50 250 49711. 35 b 3Fz- z 3D , 
2014.478 50 500 49640. 65 a 30. - Z 3H s 
2014. 868 .50 500 49631. 04 b 3F'3-Z 30, 
2018. 623 15 75 49538. 72 b ID 2-z ID, 

2019.151 2 15 49525.77 c 3F 3- y IF 3 
2019. 332 2 15 49521. 33 c 3p z_ y 3D , 

2019. 820 10 75 49509. 36 b 3D 3- w 31' , 

2020. 690 1 5 49488. 05 a 3J) Z- X 3D 3 
r-~' 
I' 2022. 653 100 500 49440. 02 b 3F2- z 303 

2023. 375 2h 25 49422. 38 a 3H 5- x 30 S and c 3p l -Z 31' , 
2025. 582 5 35 49368.53 
2026. 043 5 150 49357. 29 b IG, _ y 3G5 
2027. 158 20 300 49330. 15 a 5F4 - z 5F~ 

2027. 353 30 500 49325. 40 a 3H . - z 315 

2030.110 3 10 49258. 41 a 3D I- y 3F , 
.f 2030. 828 3 5 49241. 00 b IG. - 1I 30 3 

2032. 699 50 500 49 195. 68 a 3H 5- z 3I G 
2032. 975 20 200 49189. 00 c 3p 2- y 30 3 
2033. 419 30 400 49178. 26 a 5p 3- Z 3G. 

2036.077 1 2 49114.06 a 30, _ y 5J) , 

2038. 804 1 2 49048.36 a 5F2 - z 5Fa 
203!). 610 10 200 49028. 98 b 10, -Z 10, 
2041. 268 2 20 48989. 16 b 3P2- y DO, .. 2041. 44] 5 200 48985. 01 c 3P2- y 3D , 

2041. 787 0 2 48976. 71 b ID 2 - y 3S1 
2044. 125 3 50 48920. 69 c 3p l - y 3D l 
2047. 177 2 10 48847. 75 a 3D z- x 30 3 

r 2047. 500 2 10 48840. 05 b ID2- x 3F 3 
2047. 758 3 25 48833. 90 b 10, _ y 3F 3 

' f 
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TABLE 1. List oj lines of Pd III- Continued 

Wavelength Intensity Wave number Identification 
A (Vac) 

d 
2049. 945 3 25 48781. 80 c 3P2 - y 3F a 
2055. 110 30 500 48659. 20 b 3F2 - Z 3Fz 
2055. 271 3 5 48655. 38 a 3R 6 -z 3R B 
2055. 415 3 20 48651. 98 
2957. 352 1 10 48606. 17 a 3R, -z 'R5 

2059. 277 3 50 48560. 73 c 3F,- y 'Fa 
2059. 881 10 150 48546. 49 b 3F3- z 3Fa 

'l 2063. 381 2 25 48464. 15 a 3R 5 - z 'G , 
2064. 565 1 10 48436. 35 a 3R, -x 3Ga 
2065. 587 O? 0 48412. 39 a 3D3- y 3D; 

2066. 802 O? 1 48383. 93 c 3P, _ y 3D z 
2067. 148 1 15 48375. 83 a 3G3- y 3F , 
2067. 639 10 150 48364. 34 a 'F3- w 3G, 
2069. 356 5 20 48324. 21 c 3P2 -Z 3S; 
2074. 349 1 2 48207. 90 a 3D3- y 3D z 

"' I 
2075. 205 100 200 48188. 01 b 3F3- z 5G, 
2079. 268 10 75 48093. 85 a 5P3- Z 3F a 
2081. 225 5 15 48048. 63 c 3 P ~ _ y sDa 
2083. 106 2 5 48005. 24 a 3D3- y 3F a 
2089. 500 3 10 47858. 34 c 3P2 - Z 3P! 

2095. 073 0 1 47731. 03 a 'F3- w 3Ga 
2095. 400 2 10 47723. 58 c 3P, - Z 3S; 
2097. 436 1 5 47677. 26 a sF3 - z 5F , 
2098. 436 2 10 47654. 54 
2099. 959 2 10 47619. 98 c 3F3 - y 3R , 

2103. 919 2 10 47530. 35 c 3F2 - y 'D! 
2104.175 10 50 47524. 56 a 3D2-z 'Fa 
2106.269 5 25 47477. 32 b 3P2 - Z 5P a 
2107.358 5 20 47452. 78 b 3Po- y 5D, 
2111. 082 30 200 47369. 07 b 'G, - z 3R , 

~ , 

2111. 406 2 5 47361. 81 a 3R 5- z 3R B 
I 

2111. 600 1 2 47357. 45 a 3D, -z 3P, 
2113.820 2 5 47307. 72 a 3D2-z 3P , 
2113.980 2 10 47304.14 
2114.253 3 20 47295. 79 c 3F2 - z 'P; 

2115. 413 5 25 47272. 09 a 3D3- y sDa 
2116.077 O? 0 47257. 26 a 3G3- z 5P! and c.3p ,-z 3P! 
2118. 912 0 1 47194. 03 b 3F3-z 3F, 
2119. 551 50 150 47179.80 a 'Rs- y 3G, 

'I 2120. 277 5 20 47163. 65 b 3F4 - Z5Da 

2122. 204 3 10 47120. 82 c 3F3- y 'D! 
2122. 544 3 10 47113.28 a 3R 4-z 'Fa 
2123. 070 5 20 47101. 60 a 'R 5-z 315 J, 

2123. 967 5 50 47081. 71 a 3D3-z 3PZ \ 

2124. 351 30 200 47073. 20 b 3F 3 - z ·S! 

2125. 851 3 20 47039. 99 b 3P, - Z 5P! 
2130. 495 1 1 46937. 45 c 3P, _ y 5D ! .. 
2131. 632 0 0 46912. 41 c 3F3-z 'D! 
2136. 530 2 15 46804. 87 a 3R s-z 3R , 
2138. 506 1 5 46761. 62 a 3D3- y SD! 

2139. 438 1 3 46741. 25 a 5Pa-Z aF, 1 2140. 286 1 3 46722. 73 b 3F 2 - z 3F a I 

2144. 988 50 400 46620. 31 a sp 3 - z ·S! 
2148. 663 50 300 46540. 57 a 5P2-Z 58! 
2149. 815 50 500 46515. 63 b aF,-z sG; .. , 
2150. 681 0 0 46496. 90 b 'G, - y 5D, 
2151. 339 30 75 46482. 68 b ap 2-z sP; 
2151. 604 15 75 46476. 95 a 'Fa- w 3F ! ~ 2156. 290 2 5 46375. 95 b 3Fa-z sGa 

I 2158. 899 2 3 46319. 91 a 3D, - y 3D! 

<, , 
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TABLE 1. L ist of lines of Pd Ill- Continued 

Wavelength In tcnsity \¥avc number Identifica tion 

~ 
A (Vae) 

I 
2161. 226 2 5 46270. 03 a 3D,- y 3D, 
2163. 367 5 20 46224. 24 b 3P 1-Z 'P i? 
2165. 551 1 5 46 177. 62 a IPI-X 3D, 
2168. 785 1 2 46109. 34 a IH5- x 3Gl 
2170. 757 3 5 46066. 88 a 3D,- y 3F 3 

2173. 219 50 100 46014.69 a 3H 6-z 3Hs 
I ~ 2177. 550 20} 500 

45923. 17 a 5P3- Z 5G! 
2177. 625 30 45921. 59 a 5p,-Z 'Di 
2180. 990 3 15 45850. 74 2 3H. - z IG; 
2185. 368 5 15 45758. 88 b lG'-ll 3F l 

2188. 840 5 15 45686. 30 b 3F3- Z5 D , 
2189. 220 2 5 45678. 37 C 3P I - y 5D i 
2190. 311 15 20 45655. 62 a 3I-I. -y 3Fa 
2193. 162 1 3 45596. 27 c 3P 1- y 5DO 

"' 2195. 157 3 10 45554. 83 b 3F. - Z5 D ; 
'" 

2197. 537 2 2 45505. 49 r 3F, - y 3I-I s 

) A (Ail') 

2197. 414 50 45493. 83 b 3F. -z 5G; 
2209. 297 2 45249. 16 r 3F4 - x 31"3 
2212. 815 15 45177. 23 a 5P 1-Z 58 , 

> ~ 2219. 512 1 45040. 93 a sP3-z 5G; 

2221. 113 1 ? 45008. 47 b ID,-w 3D, 
2226. 444 1 44900. 71 a 3G, - z 3G; 
2230.382 1 44821. 44 b 3p,_ Z 3D r 
2233.079 15 44767. 29 c 3p,_ Z 5Pa 
2236. 636 5 44696. 12 a sPI -z 5DO 

2236. 971 3 44689. 43 a 3G. - z3 Da :,. 2239.923 3 44630. 56 b 3F,- z 5D r 
2243. 548 15 44558. 44 a 5P I- Z 5D, 
2243. 865 15 44552. 14 b 3F,- z 5G3 
2248. 054 5 44469. 13 b 3F3-z 5D! 

2253. 671 50 44358. 31 a IH5-z 3IB 
2271. 183 3 44016. 31 a 5P3-Z 5F! 
2271. 786 5 44004. 63 a 3G3- z 3D, 
2272. 429 3 43992. 18 a sP,-z 5F , 
2272. 683 3 43987. 27 C 3P 1-Z 5P Z 

~ 2275. 310 20 43936. 48 a sPz-z 5D j 
2279. 155 5 43862. 37 b 31",-z 5D, 
2279. 674 2 43852. 38 c 3F3- y 3G3 
2282. 893 15 43790. 55 f! 5P 1-Z 5D , 
2283. 059 15 43787. 37 b 3P 1- Z 3D, 

t 2288. 604 10 43681. 29 c 3F. - x 31"; 
2291. 446 100 43627. 12 a lHs-z IG ; 
2304. 155 3 43386. 51 b 3F3-z 5F, 

~ 
2309. 531 30 43285.52 b 3PO- z 3D, 
2326. 609 5 42967. 82 c 3F3- x 3D, 

2328.456 3 42933.74 a 5P3-Z 5F , 

l 2332. 796 20 42853. 87 a 5P2-Z 5Fi 
2339. 280 10 42735. 10 b 3P 1-Z 3F , 
2341. 146 5 42701. 05 b 3F 2 - z 5F I 
2344.206 3 42645. 31 b 3F 2-z 5Da 

2345. 108 2 42628. 90 a 5P 1- Z 5F, 
2352. 769 10 42490. 11 b ID,-z IF! 
2354.230 40 42463. 74 a 3G5- z 31"; 
2357. 346 30 42407. 62 a sP3- z 5D, 
2358. 748 1 42382. 41 c 3F3-w 3D , 

, ~ 
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TABLE 1. List oj lines oj Pd III- Continued 

Wavelength Intensity ·Wave number Identifi cation 
A (Air) 

~ 
2371. 514 10 42154. 29 c 3F3- y 3G, I 

2374. 180 5 42106.95 a 3H, -z3H l 
2382. 102 1 41966. 93 a IH 5-z 3H , 
2390. 045 3 41827. 47 c 3F3-~' 3D3 
2400. 907 5 41638. 25 b 3F3 - Z5F! 

2403. 297 5 41596. 85 c 3F2- x 3G! 
2405.273 10 41562. 68 b 3F,-Z5F , ~ 
2409. 452 3 41490. 60 a sP1-z 5F 2 
2411. 244 1 41459. 76 a 3G,-z 3Gl 
2432. 034 30 41105. 38 a 5P2-Z 5F a 

2434. 468 2 41064. 28 c 3P2-Z 3Ga 
2452. 415 100 40763. 79 a 3G5-z 5G, 
2463. 281 10 40583. 99 a 3G .. - Z 5Ga 
2464. 800 1 40558. 98 a 3D3- z 3D, 

< 2474. 980 3 40392. 16 c 3F,-z IH l 

2477. 138 20 40356. 98 a IH 5-y 3F, 
2481. 424 3 40287. 28 rt 3D3- z 3Ga 
2482. 262 0 40273. 68 c 3F2-z IFa 
2485. 440 15 40222. 19 c 3F, - x 3G! 
2491. 862 10 40118.53 c 3F, - x 3G, 

2512. 510 3 39788. 86 b ID2- 1I 5D, 
2527. 320 10 39555. 71 C 3F2-y 3D1 h 
2530. 563 30 39505. 02 a 3D3-z 3D! 
2537. 507 5 39396. 92 a 3 D ~-z 3D , 
2548. 741 20 39223. 29 c 3F2- y 3D! 

2552. 613 40 39163. 79 b 3F3- z SF , 
2562. 201 3 39017.25 a 3G3- z 5G, 
2568. 684 10 38918. 78 a 3H5- z 3G, 
2582. 478 50 38710.91 o. 5P3- Z 5F , 
2585. 251 2 38669. 39 b 3D 2-v 3D, ..: 

2586. 231 2 38654. 74 rt 3D 3 - z 3G, 
2588. 506 10 38620. 77 a 3D 2 - z 3D! 
2589. 796 5 38601. 53 c 3F3- z JG, 
2590. 233 5 38595. 02 c 3F, - x 3G; 
2603. 449 5 38399. 10 b IG, - z 31"3 

2606. 982 30 38347. 08 c 3P2-Z 3F! 
2633. 216 100 37965. 06 c 3F4-y 3Gl 
2634. 993? 0 37939. 46 b 3PI- Z 5D , 
2635. 019? 0 37939. 08 a 3H4- z 3G! '-"'. 
2641. 307 15 37848. 77 c 3F4- y 3D! " 

2642.389 30 37833. 27 a 3H6-z 3Gl 
2656. 200 2 37636. 57 c 3F4-z IG, 
2660. 878 30 37570. 40 a 3D3-z 3F! 

I 2661. 512 10 37561. 26 b 3Da- w 3F , 
2667. 088 3 37482. 93 c 3F3- z 3P , 

2669. 224 3 37452. 94 b 3D 1- x ID, 
t-l 2690. 055 3 37162. 93 c 3Fa - y 5D, 

2690. 583 2 37155. 64 a 3H 4-z 3D! 
2699. 478 2 37033. 21 
2700. 920 5 37013. 44 b 3D 2-x ID, 

;::.J 

2706. 182 2 36941. 48 c 3F3-z 3H , 
2707. 428 15 36924. 48 b 3D,-w 3F! 
2711. 170 20 36873. 52 c 3P,-Z 58, 
2711. 830 10 36864.54 b 3D3- v 3D! 

< 2723. 362 3 36709. 80 c 3F, - y 5D!? 

2740. 287 40 36481. 74 a 3H5-z 3F, 
i 2752. 981 10 36313. 53 c 3F2 - y 5D1 

2759. 369 15 36229. 46 a IF3- x 3G, ~ 2765. 868 15 36144. 34 b 3D3-x ID,? 
2771. 623 3 36069. 29 c 3F3-y 5D, 

~ I 
r 

108 



TABLE 1. List of lines of Pd III- Continued 

Wavelength In tensity IVave number Ide ntifi caLion 
A (Air) 

2788.880 2 35846. 12 a 3G, - z5F 3 
2803.903 0 35654. 07 C 3P I- Z 5D r 
2805. 109 0 35638. 7-! b 3PI - Z 5F, 
2805. 622 0 35632. 22 a 31), - Z 3F 3 

2816. 152 1 35499. 00 b 3Po- z 5F , 

2829. 496 30 35331. 59 c 3F 3- Y 3F , 

2855.481 10 35010.08 a 11"3- Z 11"3 

2865.653 15d? 3'1885. 82 c 3P I_ Z 5D , 

2867. 235 5 34866. 57 b 31),- w 3G3 
2884. 642 2 34656. 18 

2886.811 20 34630 15 b 31) '1 - W 3Gl 
2896. 227 15 34517.56 a 3D 3 - z 5G, 

2903.308 20 34433. 38 a 3G;:; - z5 F4 

2905.890 30 344 02. 7!) a 3H6- z5GZ 

2909. 303 1 34362.43 b l i),- z 3D r 

2917. 191 5 34269. 52 c 3p,-Z5 ))3 

2922.030 20 34212. 77 c 3F 3 - z 5P2 

2927. 543 5 3-1148. 35 b 3P, - Z5F 3 
2935. 841 5 34051. 83 b 31)1- W 31", 

2949. 616 15 338!)2.8 l c 3F 1 - Z 3H 5 

2987. 648 3 33461. 38 a 31),- Z 5G3 
2990.708 5 33427. 15 c "'P, - Z5 P3 

TAU L}J 2. Pd IH even levels 

Configu:ration Nam e Observ ed CalculaLed Obs-Calc Name (Shadmi) 

4d8 a 31c, O. 00 2 - 2 
4ds a 31"3 3229. 3 3227 2 
4ds a 31", 4687. 5 4728 - 40 
4ds aiD, 10229. 3 10330 - 101 3P, 

4ds a 3P I 13468. 9 13394 75 
4ds a 3PO 13697. 5 13636 62 
4ds a 3P, 14634. 4 14768 - 134 ID , 

4d8 a IG, 17879. 3 17824 55 
4d' a ISO 41196 
4d7(4F) 5s a 51"5 52916. 0 52885 31 
4d7(4F ) 5s a 51", 55088. 6 55040 49 
4d7('F) 5s a 51"3 56741. 64 56697 45 
4d7('F)5s a 51", 57844. 93 57806 39 
4d7('F ) 5s a 51"1 58527. 3 58492 35 
4d7(4F )5s b 31", 62560. 75 62397 164 
4d7('F )5s b 3F 3 65255. 08 65181 74 

('P) a 5P3 65707. 92 65689 19 
('P) a 5P , 65787. 75 65817 - 29 
('F) b 3F , 67078. 93 66986 93 
('P) a 5P I 671 51. 03 67195 -44 
('G) a 3G5 69985. 44 70034 - 49 
('G) a 3G. 71047. 05 71027 20 
('P ) b 3P 2 72744. 82 72859 - 114 
('G) a 3G3 72785. 64 72791 - 5 
(2P ) b 3P I 73002.81 73096 - 93 
(2P) b 3P O 74280. 92 74320 - 39 
(21-1 ) a 3B s 74673. 57 74741 - 67 
(2G ) biG, 75402. 52 75336 67 
(4P) c 3P 2 75454. 65 75447 8 
(2B ) a 3B 5 75967. 39 75971 - 4 
(4P) c 3P I 76055. 46 76193 - 138 

(a 2D) a 3D 3 76231. 26 76235 - 4 
(a 2D) a 3D I 78119. 50 78210 - 90 
(a 2D) a 3D , 78169.48 78125 44 

('P) c 3P O 78533. 8 78682 - 148 
(2B ) a 3B . 78580. 62 78525 56 
(2B) alB; 80804. 43 80802 2 
(2P) a IP I 82619. 94 82809 - 189 

'~ 
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Configuration N am e 

(a 2D) b !D2 
(2F ) c 3F, 
(2F ) c 3F3 
(2F ) c 3F. 
(2F) a !F3 

(b 2D ) b 3D! 
(b'D) b 3D , 
(b 2D) b 3D3 
(b ' D ) !D, 

4d 7 ('F) 6s 

{ 
1; 

or 
4d7 (4F ) 5d 2. 

35 

46 
55,4 

6, 
74,3 

83 

9, 
lO. 
11, 
12. 

Configura tion l\ a mc 

4d7 (4F ) 5p z 5F , 
4d7 ('F ) 5p z 5F 5 
4d7 (4F ) 5p z 5F j 

4d7(4F) 5p z 5 D , 
4d7 (4F ) 5p z 5F 1 

4d7 (4F ) 5p z 5 G ~ 
4d7 (4F ) 5p z 5G 5 
4d7(4F) 5p z 503 
4d7(4F) 5p z 5F l 
4d7('F ) 5p z 5G, 
4d7 (4F ) 5p z 5D , 
4d7('F ) 5p z5G3 
4d7 ('F ) 5p z 5D l 
4d7 ('F ) 5p z 5G2 
4d7('F ) 5p z 50 3 

(,P ) z ' S2 
('F ) z 3F .'t 
('F ) z 3G5 
('F) z 3F 3 
('F) z 3G , 
('F) z 30 3 
('F ) z 3F , 
('F) z 3G3 
('F) z 3D , 
('F ) z 3D l 
('P ) z 5P l 
(,P ) z 5 p ~ 

('P) z 5P i 
('G ) z 3H 5 
('G ) y 3F , 
('P) Y 50 0 
UP ) y 50 1 
('P ) Y 5D , 
('P ) z 3P O 

('G) z 3H , 
(' P ) Y 50 2 
(2P ) z 3p ; 

('G) z 3H-6 
('P) Y 5D 3 
'P ( ) z 3S o 

l_ 

TABLE 2. Pd III even levels- Continued 

Observed Calculated Obs-Ca lc 

83203. 94 83 113 91 
85420. 33 85494 - 74 
85829. 98 859+0 - 110 
86794. 85 86937 - 142 
90684. 00 90857 - 173 

lO3lO9.0 102858 251 
103548. 42 103296 252 
104418. 18 lOH2..l 294 

108183 
169831. 0 

170330.2? 
170384. 7 
170638. 4? 
171332. 5 
171551. 5 
171676. 6 
171785. 7? 
172573. 9 
172535. 8 
173635.8 
173730.0 

TABLE 3. Pd III odd levels 

Observcd Calculated Obs-Cale 

104418. 86 104535 - 116 
105145. 6 105030 116 
106893. 27 106934 - 41 
108115. 59 107968 148 
108641. 62 108637 5 
109015. 5 108675 340 
109076. 37 108884 192 
109724. 26 109622 102 
109779. 95 109760 20 
110748. 86 110496 253 
110941. 34 110870 71 
111631. 06 111370 261 
111709.50 111759 - 49 
111802.44 111606 196 
111847. 15 111962 - 11 5 
112328. 25 112717 - 389 
112449. 15 112383 66 
112506. 83 112281 226 
113801. 73 113852 - 50 
114886.14 114765 121 
115736. 24 115572 164 
115738.07 115758 - 20 
116518. 9 116436 83 
116790.27 116681 109 
117566. 34 117640 - 74 
119227. 56 119187 .Jl 
120042. 76 120188 - U5 
120222. 00 120183 39 
120687. 62 120776 - 88 
121161. 42 121228 - 67 
121651. 73 121662 - 10 
121733. 85 121635 99 
121899. 35 121729 170 
122741. 65 123212 - 470 
122771. 61 12293 1 - 159 
122992. 91 123099 - 106 
123312. 96 123673 -360 
123329. 95 123309 21 
123503. 32 123382 121 
12' 78. 37 9 5 12 0 39 5 - 126 

110 

Name (Shadmi) 

K all1C (Sh imoni) 

(2 P)3P l 
('P)' D , 
('P )5D 3 

('P)'P , 

('P)5P 3 
' P .p o ( ) 

I 

~ i 

~ , 



I 
...\-

I 

r 

Configuration 

(2G) 
(2G) 
(' P ) 
(' P ) 
('II ) 
(' P ) 
('II ) 
(2G) 
('P ) 
(2G) 
(,P ) 
(4 P ) 
('G) 
(2G) 
(4 P ) 
(2G) 
(2G) 
(2H) 

(a ' D ) 
('If ) 
(2If ) 
(2P ) 
(21') 
(21') 

(a 21) 

('H ) 
(a 2 D) 
(a 2D) 
(n 2]» 

('tI ) 
(2P) 
('tI ) 

(n ' ]) 
(4P) 
('tI ) 
(2P ) 

(a 2D ) 
(2]» 

('tI) 
('II ) 

(a ' D) 
(a 2D ) 
(a 2 I) 

('tI ) 
(2F ) 

(a 2D ) 
(a ' D ) 

('F ) 
(2F) 
('F ) 
('F ) 
('F) 
('F) 
(21") 
(2F) 
(2F) 

('F ) 
(2F ) 

(b ' D ) 
(b'D ) 
(b ' D ) 
(b'D ) 
(b 2D ) 
(b ' D ) 
(b ' D) 
(b 2D ) 
(b 2D ) 
(b 2D ) 
(b 2D ) 
(b 2D ) 

N am e 

y 31"3 
z 'G . 
Y 3D ! 
Y 3D 3 
y 3G ; 
Y 3D 1 
z 316 
x 3G ; 
z 3P l 

z 'F! 
y 3Po 
Y 3P 2 
x 3G, 
x3G:; 
Y 3P, 
z ' ll ; 
Y 3F ! 
z 317 
x 3D :; 
z 31; 
y3G. 
w 3D :; 
w 3D! 
w 3 J) , 
x 3D z 
y 3G:; 
x 3D , 
x 3}<', 
x 31<' 2 
z 'I ij 
z 1S0 
y 3H ij 
x 3F 3 
Y 3S, 
Y 3H ; 
Zip, 
z 1D 2 
y 11) ! 
y 3H . 
y lG . 
x aP2 
y IF:; 
yiP , 
y lJ-I ; 
w 3F2 
x 3P , 
x 3P O 
w 3G 3 
w 3G . 
w 3F 3 
x lD 2 
x iG. 
v 3D 3 

w 3G ; 
w 3F. 
v 3D l 
v 3D ! 
x 11"3 
w 3P 2 
v 31"2 

w 3P l 
w 3P o 
v 3F 3 

31". 
IF! 
lP I 

w 3D l 
3D z 
lD 2 
3D ! 

TABLE 3. P d III odd levels- Continued 

Obse rved Calculated Obs-Calc Name (8bad mi) 

12'1236.40 12'1133 103 
12443 1. 47 124691 - 260 
124439. 49 12443 6 3 
124643. 61 124628 16 
124759. 94 124910 - 150 
124976. 06 125099 - 123 
125 163. 08 125 181 - 18 
125389. 89 125279 III 
125477. 21 125396 81 ('P )38, 
125694. 00 125576 118 
125893. 86 126028 - 134 
126078. 67 126261 - 182 
126913. 52 127037 - 123 
12701 7. 16 127145 - 128 
1271 49. 07 127224 - 7.5 
127187. 01 127179 8 
1273 77. 9 127451 - 73 
127546. 1 ] 27374 172 
127657. 51 127728 - 70 
127906. 01 127830 76 
127984·. 23 127948 36 
128037. 98 128127 - 89 
128212. 4 128047 165 (2D) 3F , 

128500. 19 ] 28723 - 223 (2 D )3D l 
128797. 57 12 868 - 70 
129682. 29 J29681 1 
12984 1. 2 12984 0 1 (2P )3D , 

130476. 14 130542 - 66 
130620. 71 13067'1 - .53 (2P )3D 2 

1309.58. 84 1 3 0 86 , ~ 95 
131482.4 1315 12 - 30 
13]',)50. 18 131693 - 143 
132043. 98 132031 + 13 
132 J 80. 62 132653 -472 (2P ) 381 
] 32300. 34 ] 32373 - 73 
1327 1.5 . 87 132975 - 25\J 
132742. 60 132576 167 ( a~ ' D) 3 P 2 

132950. 75 133114 - 163 
133·J49. 96 133584 - 134 
134638. 1 ] 34783 - 145 
135218. 90 134832 387 (2D) 'D 2 

135355. 67 135412 - 56 
136782. 2 J36949 - 167 
136846. 5 136908 - 61 
137160. 95 137515 - 354 
137489. 2 1374 15 74 
137741. 1 137659 82 
138414. 99 138499 - 84 
139048.34 139188 - 140 
140472. 90 140631 - 158 
140561. 87 140820 - 258 
14101 8. 60 1411 68 - 149 
141282. 72 141116 167 
141873. 9 141897 - 23 
141979. 44 142 139 - 160 
142102. 6 14 1902 201 
142218.4? 142091 127 
146662. 4 146266 396 
153928. 1 153766 162 
154438.4? 154464 - 26 
154566. 9 154422 145 
155388. 1 155229 159 
156010. 7? 155840 171 

157947 
159169 
159336 

1614 13. 3 1614 11 2 
161489 
162638 
163362 

III 



TABLE 3. Pd III odd levels- Continued 

Configuration Kame Observed Calculated Obs-Calc 

4d6(5 D) 58 5p 1, 193222? 
4d6(5D)585p 23,4 195161? 
4d6 (5 D )58 5p 32 195444? 
4d6(5D ) 58 5p 4, 197296? 
4d6 (5 D)58 5p 55.4 197939 
4d6 (5 D)5s 5p 6, 197959 
4d6 (5 D) 58 5p 74 198107 

TABLE 4. Observed te1'1n8 of Pd III 

Configuration T erms 

4d8 a 3p a ID a 3F a IG 

nx = 58 nx = 5p 

4d7 (4F) nx { a 5F z 5D oz 5F oz aGo 
b 3F z 3D oz 3F oz 3G O 

('P) {a 5p z 5S0 Z SP Oy 5D O 
c 3p y 3S 0 y 3P Oy 3D O 

(2 G) { a 3G y 3F ox 3G Oz 3H o 
bIG z IF oz I G Oz IH o 

(2P) {b 3p z 3S0Z 3pOw 3D o 
alp z IS OZ IP Oy ID o 

e H ) { a 3H 
alH 

(a 2D ) { a 3D 
biD 

(2F ) { c 3F 
alF 

(b 2D) b 3D 

4d6 58 5p 
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y 3GOy 3H Oz 3rc 
y IGOylH Oz 11° 

x 3p OX 3D ox 3F o 
y 'p oz ID Oy IF O 

v 3D ow 3F ow ~ G o 

x 'D ox 'F ox IGO 

tv 3 p o" 3D ov 3F o 

1 to 7° Inclusive 

112 

Name (Shadmi) 

nx = 68 or 5d 

1 to 12 Inclusive. 
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