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The Pd 111 apectrum hag Leen ohgerved from 888 to 2081 A, and the enrlier analysis hag
been revized and extended. The number of Pd 11z lines hers reported is 1,110, of which 917
are classified as combinations of 57 even eaergy lovels with 111 of odd parity. The interpre-
tation hae been aided by theoretlesl predlotiona of the agpmximate positions of expected

energy levels.
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1. Intreducton

Although a table of cnergy levels of the third
gspectrum of palladium was published in Atomic

nergy Levela Vol III[1] ¢ in 1958, no description
of the specirum itself hes sppesred in print. Sinee
the origina) analysia waz done, T have made new
messurements of the apectrum lines and have cor-
rected and added to the anslysis. While I was
Eﬂ%:ignd in that work, the thesis of Dr. Yehudi
Shadmi appesred in June 1961, with the title “A
Sﬁ*gtematic Treatment of the Low Configurations in
the Spectra of the Transition Elements.” His re-
sgarch extended tha theoretical worit started by
Professor Racah [2] so that ha was able o make a
caleulation of the even levela of the third spectra of
the wron period and the first, second, and third
spectrs of the sscond long period. Palladium m
was an important spectrum in that last group, being
the last epeetrum in the Eeriod of any considerahle
complication. Shadmi, whe was in Princeton at the
Institute for Advanced Study in 196162, also was
good enough to ask one of his colleagues, Zvi Shimoni,
in Jeruzalom to calenlate for me the pogitions of the
odd levels of Pd 1. As a result I have been able to
correct the analysis in a number of points. They are
discussed below.

2. Observations

The methed of excitation of the speclrum was the
game a3 that used for Nir [3] with a number of
refinements,  The spark was operated in_helium b
using & transformer-condenser circuit with an auxil-
iary E.Fa.rk gap. The gap was & Meroory gap,
formerly part of an old mduction furpace, and its
prezent n2e gave considerably sharper spectrs than
the air gap used in recent yesars. Fipurs 1 shows
the design of thiz useful and quiet gap. The ac-
curacy of the level echeme was considerably improved

*Fropent addeem: Princcion Tndwedby,

fpectral terms from the 444 407 nal, An
designated.  Eight limit terms sre in the 487 ne! configurations. .
ctron volle derived Trom the {451) *+F series (="5,0) by means of a Ritz

I Flgures In brackets indieate the liteenbare refvensta mi I-h';}&rld ol thia paper,

BTO0ET—f5——1 87

48 S#1 Bp' confipuralions are
'he earlier lonization

by pew messurernents of all the longer wavelength
lines by means of our 21 £t 30,000 line per inch gratiuﬁ
in a Paschen mounting. The lines of the thir

gpectrum, wore first spotied by obsetving their
polarity in spectra taken with a stigmatic mounting

at smaller dispersion.  This was necessary, of course,
becapse of the preat asiipmatizm of the Paschen
instrumeni. The ascourate measurcs were extended

to the A 1944 line of Cu 11 and were based on the
copper lines as stendards [4]. This wavelength
range overlape the strong oxygen shsorption bands
with the consequence that some strong Pd 111 lines
are miseing on the high dispersion photographs, and
otherzs are muoch wenkened. This probably rmeans
that all the measurements below about 2000 4 may
be inaceuraie due to ghsorption oo one side or the
other of the lines. In the part of the speetrum
meassured with the vacuum instrument only, the
accuracy is somewhat better than in previous papers
Irom this laborabory becaose of recent improvements
in standards [5]. Ino table 1 from 1946 to 2197 A
two sots of intensity estimates are listed: TAz denotes
the largs erating and V{3 denotes the vacuum grating.

3. Analysis

The electronic structures which are reaponsibie
for Pd in are analogous, of course, to those of Ni 111,
hut the change in the n's of the electrons produces
very larpe differences in the level structure. The
total spreads ol energy in 48 and 44 5z are only
about 0,78 of thoze in 3d* and 3d7 4& but the apread
of moat of tha individual terma is larger by a factor
of over two, In consequence, there is a mueh greater
mixing of terms and a great decrease in the individ-
uslity of the levela ao that it hecomes cloefly o
matter of taste or convenience to use BEuasell-
Spunders notetion for many of the gven levels and
for & majority of the odd levels. The namea chosan
are mainly based on relative intensities of combina-
tionz, but some are based oo analogy with other
ppecita. 'This leads to a considerabla number
of difference= betwesn 1y choice and those of




Mercury apark gap.

Fravex 1.

Shadmi and Shimoni slthough the numerical apree-
ments betwesn theory and observstion are exiraor-
dmarily good.

4, Configurations 4d® and 44" Bs

Bhadmi’s alloeationa differ from mine in one case
only, the interchange of a'Dy and e’Pi. The
avidence for this chapge from intensities is ambigu-
211::_ and I have prmg;'md to retain Iny original

ica. .

There are, however, casce in which the theory

does mot predict sipnificant mizing of identities,

but where the experimental evidence does, The
moet important example i3 the mixing of &*F; and
@ *Py which are only 453 em™* apart. That they
ghare their combining properties to n very con-
giderable extent ia shown hy tha following selected
pairs of intensities. With 2*S; the inteneities are
200 and 300; with z T3 200 and 200; with 233, 500
and 250; with z*D; 200 and 200; with 2P 150
and 200.

Two corrections amongat the even levela should be
hoted. e3P, was incorrectly copied in my original
manueeript and is now corrected. 1 have found,
also, o new level &'} which fits both theory and
observation better than the one which was premounzly
raported and i now deleted. The only migsing level
of 4 5& 18 (F DY I, A thorough search has been
made for it with no result in spite of the guidance
of Shadmi’s prediction.

Ag usual, the 5 of the J° structure iu missing. Its
Ere-dicted pogition s 80 bigh thai most of its com-

inatione would lie in repions of the apectrum whers
very few lines have been observed. However, the
theoretically predicted positions of & 'S, and (b *D)P;
differ by 118140 and tg?re it B strong isolated and
unidentified line at 117804 em~l. Since the sols

arant of & 15, in & i D this combination should

e the atrongest of all those possible. Tha only
other lines which fall near predicted positions are the
questionable onea at 52861 and 82800 cm~!, If
one of these is talken ss ¢ %P, — (b DY P} then a 'S,
falla at 41112 or 41051 both of which ars close to the
predicted position 41196,

8. Configuration 44° S5p

Althongh Shimoni's calculated odd levels a
nurmnerically very well indeed with the smpirical
levels, thers are many differsnces of interpretation.

He gave in his communication te me the percentage’ -

ecompogition of all the levels; and- if one were to
name each level to agree with ita major component,
there would he at least 15 more differences in in-
terpretation than the 14 chesen by Shirmoni.

ddly enough, in the case of the important quin-
tets built on the F of Pd v Shimoni hes chosen
identifications which mgree with mine, even though
the percentage composition could in some levels lead
to changes, and even though, also, this 8 tha only
set of levels for which 1 have used namnes based on
an snalogy in disagreement with the evidence of the
intensitica. Im the isoelectronic sequences which
begin with Fe 1 and Ru 1, the identification of these
levels in the ave spectra is the same whethar based
on intensities or gvalue=, It iz quite otherwisa in
Co 11 [6] where the pattern of levels differs markedly
Irom Fe1 and where the evidence of the g-values is
in considerable disagresment with the intensities,
Since in Nim, Ehn [1] and Pd iu the pabtern i3
more like Co 11 than Fer, I have chosen the levels
of Pd i by analogy with Co 11 and therefors in dia-
agreement with the inteorities. T 2 ahows the
two choices. In the triplet trind budt on *F of Pd 1v,
Zhimoni hes again chosan in agreement with me al-
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though the percent composition of 22F; and
z*Df{g is slightly ?Ex?ur of an interchange. The
intensities are somewhat ambigonoua.

In the regicn of energies from 118000 to 129000
thers are 45 odd levels, of which ten are named
differently by Shimoni and myself, Figure 3 & a
plot to show the two arangements. The intensities
are I favor of my identificatigns but there aro cer-
tainly fundemental queetions to be answered. For
instsnes, the composition given for my 2 *F; is 49
percent.  (*P)*D*, 17 percent ('F)*D°, 14 percent
{*F1*D°, so that *P° should be a very minor econ-

atituent in dize ent with the intensity obsarva-
IE,g alao

its makeyp. These few cxamples indicate a very
wide divergence in this respact between experiment
and theory and & datailed examination would sppear
t0 be of importance, The levels at 1191387 and
125477 which Shimoni calls respectively (*P)’F; snd
(*P)*3; could be interchanged and the lower one
labeled (*P)%S; from intensities. The choles [ made
for 119187 P} however fits the intensities beat.

In this part of the anal is, Shimoni's predictions
of the positions of ("PyP; and {‘PPF; made it pos-
siblo for me to find these two lavels, which are always
elusiva hecause of the paucity of combinations of
levels of J=10. Amongst the higher terma there are
a few more differences of naming, byt mora important
is the fact thet Shimoni’s predictions led me to dis-
cover that my w?®F; i= in reality 10 3Gj; that my
z'F: is w'F; and that my old w«3G; i3 spurious.
Thias cleared up the difficulty, that [ had one too
many Jevels with J=3. The only add set of terms
that is incomplete is the one baged on the higher of
the ‘D terme of 4d”. w?P” secmns excellant but the
fragments of *F° and 'D? are all quite uncertain.
They were chosen to fit the Shimoni analysis but the
fact that levels such as °Fy, which should give atronger
lines, are missiny mekes them all doubtinl
level given in A. K. L. as w *D); is certainly spurions.

It i& of eonsiderable importance to find an accurate
jonizgation potential by means of series and 1, thers-
fore, made n great effort to identily the levels of
4 (*F6z and 4d'('F)5¢ which should lie at about
170000 to 175,000, making combinations with the
5p Jovels in the range 1450 fo 1700 A. Long ex-
posures were made in this region and every possible

tions. DMy 2° has no major "P° charactar in
T T T T T T I 1
32000 - 2pic*
o twh*
]
130000 |-
126000 |

IE 12600Q

| | | | 1 | | 1

enly -

L~] 12H:|["
[n]

o A

A
124000 -
et
13¢ann
120000 |- /D’Tfmsp'
L [ 1 [ 1 1 [
11 | ? 3 L] 5 B T o | 2 ] L] Y OB 7

Frouen 3. Some fevele of 447 5p ar ideniified  ihis poper (on leff) and ax sdentified by

Bhimoni [on right).




ling meazured.  The results were very disappointing,
only 12 levels being retained as probably real. This
is all the more surprising in t]imt. many complete
terms were found in the corresponding structures of
Cornn Of the levels here listed 1, i= probably
64 *F; ae given in A. E, L.; 2, is perhaps 6z °F, and
11, iz about correct for Gs “'E. The remainder can-
not be identified excapt that it iz certain that alf but
11 and 12 are quinteis. I capmet, therefore, pive any
evidence that will improve our knowledze of the
ionization potential.

6. Configurations 44" 5s* and 44°Ss5p

Thera remains the problem of the terms 44" 5ad
D and the various odd triads from 4d5°D)5z 5.
The pozition of the even D can be estimated from
n consideration of various other spectra {7] as being
hotween 128000 and 133000, Recently Shadmi has
calculated the position for me as 131,500 1,000
cm™l, The structure 44 5 Sp yields two stz of

uintets based respectively on ") and 1) of 44° 55,

¥ analogy with Ru 1, where both gete are identi-
fied, one can estimate that they should be separated
by shout 10,000 cm~l  Alse the lower trind gives
lines in combination with the even *I¥ of nearly the
same wave number as 48 5544 5p which lie at
about 54,000 em~l. This would place the lower
44° fis 5p quintet triad around 185,500 £ 1,000 and
no levels st all have been found in that region,
The higher quintets should lie about 10,000 hizher
and they may be represented by the levels 1 to 79
This is an unsatisiectory conclusion because in
hoth Fe 1 and Ru 1 the lower iried pives considerably
stronger lines than the upper one.

The line lisi includes all the lines that can be
agssiened to Pdir with some eertainty. Only in
the region from 1500 (o 1650 A where I took
excezsively long exposures have I eliminated »
# considerable number of the measured lines which
appear to be more probably due to Pdiv. Espe-
clally in thi= region some new source which develops
the Pd o1 spectrum more completaly and elininates
most of the lines of Pd 1v is necessary if the higher
structures are 1o be identified wilth any ecrtainty.

There ara » few unidentified lines in the regien
680 to 500 A which are probably due to the
structure 44° 5¢ 55, In the region 1450 to 1700 4
the many unidentified lines are undoubtedly dus to
structures 44" 63 and 44’ 54 as discussed above or
to Pdiv. In the part Ionger than 1850 A there are
five unidentified lines of coosidersbla strength.
The only structurcs to which they can be attributed
ara 447(8 D153 and 5p, but no logical way of fitting
them into the term acheme hag been found.

The acenracy with which Shedmi’zs and Shimoni's
predictions fit the nomerical data makes it obvious
that when a theoretical analysis of that kind is
available, the experimentulizt would be unwize Lo
ipnore it.  Very definite empirical evidenes would
b necessury to justify any large difference between
theory and experiment.

This rescavch has been in part supported by the
Hippine Fund of Princeton TUniversity., Mrz.
Charlotte Moora Sitterly and the National Buraam
of Standardes have assiated in the preparation of the
manuseript. I am muoch indebt to Mr. Zwni
Shimani for hiz kind permission to use his uopub-
lished resnlts in any way I wished.

Tapre 1. Fist of tines nf Pelant
Wavelsngth Intensity Wave number Identifiaation

* {Vac
HRE, Td3 10 145182, 0 a fIN—7]
AED, 450 20 145041, O a F—83
630, Hid 50 145023, 8 a 'Fy—hi,,
691, 575 10 144597, 5
ene, f2¢ 2 144378, ) a WF—1;
682, 830 20 144335, 6 & e—an 7Py
o3 426 o 144211 & a tDp—u 1F§
504, 51 10 143893, ¢
o5 310 15 1418148, %
605 07 50 1428497 4 & 1 Dy—aw P
08 937 2 143484 8
607, 054 2 143460, 9
TO0. (a3 20 142848, 4 8 "Fr—5i,
700, 122 15 142832 &
T4, 335 5 197 & a Fe—uw
T, 626 i) 141919, 2 a IP—w*r
T4, 850 3 141874, 2 e Fr—w i3]
05, 43 200 141745, 5 Pd v?
TO7. AT 154) 14128 4 a Fr—otl
TOR 125 15 141218 0 | o tF—a_1

40
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TapLE 1,

FLied of Hines gf Pd 11—Continued

Wavelength

i Intensity Wave number | Idensificntion
M {Vacy ; '

. 1
708, 71 10 1417, 2 & *F—w 'Fj
Tk 8BRS 10W} 140867, & u P —wriPY
711. 98 104} L4058, & a *P—piPs
TLE 730 10 140305, 6 @ ¥yl
TI2 958 5 140260, 2
713 928 13 i HHTE 1 a ‘Iy—23,
714, 625 30 ! 139933. 5 a Hr—wiP1
TG 1] 1 139252, 1
715 237 1 1398134. 1
715,997 0 ) 139665,
T16. 121 LL] | 109641 2
TIT. 9 104} ! 139204, 3 a ‘Pr—uriPg
718 124 10 1308251, 7
7149, 474 1M} 132000 4 o Fr—u 13
720,213 5 13BB47. B
720, 9G4 1G 138708, 2 aiF—33
Ta0, 9T 0 13REDG, B
721, 6B 3 14838 O
723, 4T 15 138410, 2 a*¥—3,
T23. B35 al 135132, 4 a*F,—13 and a'Ciy—y iF]
TR 15 138053, 3 aF,—u 713
725 646 15 147808 2
725 732 10 137721, 0 a*F;—z 131
T2 B3 1 1477583, 5
726, 766 a 137h4. & aiFa—31
Tav. 100 el I [ 137h42. 6 L PR TR I 1
T2T. 720 200 : 137413, 4 aFg—p 30}
T4, 149 n 137334, & 23F,—z 1T}
728 818 3 137248, & o i —w g
730, 371 L] 1369446, 7 aF—33
T30, 733 3 1385848, O a'Fy—p 1 HE
731, 230 : 3 136643, B
732 073 | 2 136508, 3 aiF; — o 303
732 704 3 138450. 8 uily—11
T34, Bl 15 136061. &
796, 260 30 133821, & e IFy—w 20
Y34, 457 10 135786, 2 a'Fz—w 'F§
738, 696 1 145741 2
737, 459 53 135610 1
Tav7. a2 3 135534 0
T35, Tud 130 135355, 0 a'Fy—yp 'F;
T43. 716 15 134430 0
747, 593 20 133744 7
747, 370 1] 133730 2 e {Fy— 1w 435
T48, 577 14} 133684, 8
453 02 3 132807 alFy—z 1P}
754 B6H2 15 132474, 5 aFg—wr 1§
755, 300 2 132397, 7 atPy-—-7
765, 426 a3 137375, 8
755, 850 15 132250, B a'Fy—y "Hi
756 137 o 132251, 1 aiP,—86;
750, 53 100 132126, 0 a'Fy—u tFy
757. 412 1{H 13H2R. 5 aiF;—=»'Fi_ B
757, 831 5 131090, 3 a'F;—= 75 and"e1 Dy — 59D}
753 308 al 131872 6 atDe—u 0}
ToE 230 10 131780, 2
759, 629 2 131643, 2
758, Bdh 5 131088, 5 arFy—df
763, 0ER SO 151051, & ol —r 2Dy
T4, 192 3 130857, 2

al




TanLE 1.  List of fines of Pd iim—Continued

Wavelangth Intensity Wave number ILdentifteation
MVae
764, 447 5 130813, &
766, 102 57 130530. 9 a ¥z 1Fa
Te4 424 5 13760 a WF—z IF}
767, 264 51 120333, 0 gV Dy—z 1T
T87. T73 b4 120248 8 e 1 Dr—w *Ft
707, 531 3 1. 2 a WFy—y )
ThE, TH2 ] 130079, 3
770. 873 10 12972 0 a "Fr—yp 1}
771, 105 10 120884 0 a 3F—y 134
771 497 140 1286181
72110 201 120n15. 2 a IFr—z 1Dy
774. 418 3 129129, &
776 315 10 128310 6 a iFr—xF}
Tia 507 200 128781. 8 o 1G—x 1F%
776. 651 150 128755, 0 a "Fr—r Dy
778 783 &0 128405. 5 o P 0]
779, 4E3 L& 128290, 2 a P—35?
Tl 63 s 128245 9 a F—y 1TH
786, 115 T 125186, 2 a D0 33
781, 010 2000 2EREY, & a WF—w T
723 344 100 127657, & & *F—s Iy
vE3, vE3 Iag I275%6. T o P 1L
724, 361 20 127492, 3 a ‘Fr—y Hr
724, 925 204 127391 0 o e Ty
785 154 20 127858, T & F—z 'F1
Vb, 883 140 127245 4 o Fe— *F}
726, 244 b} 127187. 4 a ‘F—¢'HI
7RG, 528 50 127082, & a *Pr—z1Ds
7ET. 314 20} 1270141 a W—s 33y
TET. 837 104} 126929, 8 a 'D—1w "Fi
78T 450 LI 126911, 6 o Fi— 45
789, 356 13 126685, &
7He. KAk ] 156640 1 a IPp—rp 0
790, 192 150 126551, 5 a'D—ypy P37
THO. 800 10 12454, 2 & "Fy—y 034
784 078 300 125932, 2 e "BEr—x Wi
706, GRG 151 126668, 7 a Fe—z 'Fi
796, 384 154 125567, 6 e Fr—z FINy
797, 517 500 125384, 2 a WFe—z "3,
799, 013 204 1261584, 4 a "Fr—r *IN
790, 202 200 125124, 8 & Doy 1F
800, 023 500 124998, 1 & "Fr—y Wi
B0 103 L] 124083 9 @ "Fy=—1n0 111
8401, 223 5 124804, 2 & IF;—uw iy
301, 570 2004 124755, & g "Fr—yp W3¢ and a ¥Fr—y 0
B2, 2B4 150 125643, 8 a IF—y "I
S63 fifi6 50K 124420, g Fy—z 1G4 and a Fy—z D
B4 GBB a0 124271, 8 z PP—z tF}
S04 900 5 124220 § # WFr—y iF3
205, 726 ) 124111. 8 L i
8048, 317 L) 124020 7 & AP —x 1P
BOT. 672 &) 15812, & 2 WFr—uw 10y
B0V, 827 150 123788 O e 'Fr—r 43§ and g Pyp—x1 1P}
BB, 4097 a0 123886, 2 & AF—» N3
B0, 5346 1 128527, & a Fr—uw '3
804, 605 150 123803, 2 a "Fr—y Iy
10, 336 h 122408 ¢ & WE,—r 1D}
810. 928 10 123315, & & "Pr—y 'Fj
12 OBa 50 1231348, 7 g Wi—= Wi
812 443 123085, & & WPy—y Py



Taprnt 1. List af Wres of Pd m— Contioned
Wavelengih Iotensity Wave number Ideniifcation
hi{Vao
Bl3. 192 100 12207% & Fe—r"In
413, 480 1504 122251, 8 o AF—y P and a 2Pz P47
Bl4. 524 100 1227711 da WF—i *Hj
#15. 053 200 122601 4 g 'Fr—y 'F;
816, 221 200 122515. B aiDe—z 'Dy
816 400 15 122489 O 2 1Dp—rz 1P
816. 563 200 122464, 5 & iFr—z 1F}
R1R 670 200 122145 g Py 157
820 012 104} 121940, 4 o Dh—y %5t
B20, 342 T 121900 4 ¢ Fe—yp f10)
S20. 917 ak 121815, 0O | Dy—a 15
#21. 162 & 1217TR 7
821 253 o0 1217540 & o PPy
533, G613 30 12141L B a Fr—p "t
825 076 15D 1212040 9 a B 10
825 345 ann 121161 & 8 "Fi—yp 1Fi
826 411 40 121005, 2 4 *Fr—y *F§ and a Fy—z 1F5
528, 358 30 120720, & a Pr—y 1K
A28, 545 15 L2066, 2 a ‘F,—= *Hj
B2 316 300 120581 3 & Po—z P17
530. 639 30 120330, = & Doz 't
531, 334 15 1202BR. G o Fy—y |
£33, 627 15 119057, ¥ a Fe—y '}
534, 9T al 119783, & e *Fy—p D3
536, (41 30 11941L 3 d Lile—r 1
536, 470 10 119549, 2 e ‘Fr—y I
36, 948 1IH) 1104301, ¥ 2 'P—yp L3
237, 146 2040 119453, 5 e 1De—p 3Gt
238, 414 30 119272, B a 3P —ax 1D
£39, 603 0 119091, 1 @ 'Fr—r %5
540, 214 10 119017, 3 g "P—a 'Fy
840. 574 il 113086, & o Wi—y 1Hy
842, 376 5O 118711 & a IP—y 1
B4E GTh P 118668, 7 # "Fr—y 'L
843, 382 ) 113566 & g D=z T
J4h. 208 ) 118305, 7 & Fe—y 'DY
845, 523 100 11826%. 7 a 'De—w 307
548, BAT 30 118107, 4 a "Pr—e 114
847 342 10D 118016, 1 g iP—=z 18]
847, 382 30 117982, 7 o 'Da—tat 2102
B47. 043 50 117032, 4 o T—r Fy
348, BOS 100 1175843, 9
850, 733 &0 117545 7 P
851, 240 200 117475, 7 o G—p 'F]
851, BED 100 117427, 5 a'\Ny—z 03
851, 717 300 1174098, 9 a *P—x Fs
843, 810 50 117144 5 a 'Oy *F1
854, 354 100 117047, 5 o Yr—p M|
85 THO a0 118481, i & FF—= 1Py
855 204 150 116918, 8 a ' Dy— 1F5
8hd. 071 B0 116812 7 G W=z P}
B35, 249 10 116788, & & "Dz 3}
856 470 SO 1168758, 3 & Wi—y 105
B58. 228 10k 116517. 7 a ¥YF—z 43l
A5, 200 10 116372 5 a 'P—r '
B2, 165 2 115927, 1 & "P—x 1F
B3, 00 S 115848, 0 6 'Dy—y P}
B, (M4 KL 116734, & & *F,—:z 0%
BG5S, 285 200 115568, 2 a WG—p Hi
844 075 160 115463. 4 a 1 Dy—z 'Fy

93




TapLk 1. Liaf of Bnee of Pd m—Continued

Wavelength Intensity Wave number Identification

A (Vac

B66. BOG 20 115354 O a IFe—z 53

BGT. 087 1 115328, & a "P—rz Iy

887, 604 ‘ 106 115247 3 | a'De—az *F}

BAT, D02 75 115208, 4 ¢ P—zx FY

860 203 - 2 115047, 8 g F—y 0

/8. 130 1L 115031, 1 a "P—w 0y

870 497 150 114834 8 ) =
71, Gl 1L 114802 & e AP — 0 30N

B71. 441 Th L4745, 8 al;—y T and ¢ %6, —w 205

Br3. 067 200 114540, 0 a *Fe—az 'l

73 977 2(H} 114414, 4 e WG, —y *HY

875, 587 15 114200. 0 a2 1D —y *In

i 931 jLLI] 114164, 2 A P—x s and a 'Gy—x F§

B77. B0T 10 1130 % e P —yiF;

878, 732 4 113BH) 3 e F,—z Ft

ARO. 500 EO0 113580, 2 a Fy—z M

BE1. 442 30 113450, 4 a P —y P

885 Gyl 50 1147200, 0 a WFy—z 03

BR2 RB14 20 1132741 e 10 — g $T0y

854, 04 L) 113083, 2 a1y —a7Py

B84, THE L1 115024 2 i P —g i1

885, 013 00 ' 112877, 9 a ‘Fo—z I

886, 520 i) 112762 4 1Dy — ¢ 21N N

BEE =242 S 112505, % o I, —# 1038 and & *Fr— & 104 and o *Fy—z W}

589, 294 1000 112448, 7 a Fi—z 'F;

229, 478 1} 112425, 7 ¢ 1P, —y ¥F§

880 81 5 112384 8 e P—z 3§

%92, 29 100 112103 % i Fe—z D

o T 150 118, O a2 P —=x Ty

804, 197 30 ; 111232 1 o 3F; -z 43

And 408 1 111503, 2 a W, —y "ag

204, 614 30 111780 0 a iP—z ¥P{

295 599 100 111657, 1 a Fy— a2 M3

805, 804 0 111831 5 a F,—z M3}

&06, 213 200 111505 % a 'Dhy—g FDT and o *Py—y Y0f

807 300 3 111446, 4 o 1Py P

900, 423 150 111058, 9 e WP—:1Fy

PO i} 300 11105 & & "Fa—z 'Fji and g 'Fu—z "IN

901, 130 L1 LLO%70. 9 a P =y 0

02 17e )] 110842, 8 a Fr—e&1PY

902, 964 AH} 110749, 2 a 3, — 5

w4, 390 400 110571, 8 g Wy—=1F

906, 531 E1H 110310, & a Py —z 3

B8, BTE 10H} 1125, O g G,—zH;

L. 003 5 110010, § 2 Py—y LK

Py, 152 a0 1 6 a1 Dy—rP3

910, 373 L] 100845 O a P =z P

a1 921 14 19379, 0 aWay—z "In

A1l 367 13 17 & g IF, =z

012 376 111 10603, & e P —y 1FE

914, 858 1M 109306, & a'5,—z H1

15 134 0 106273, 6 & "Br—r PR

015 582 200 109220, 1 a Fyp=z iF}

016, 467 1M 108114, 6 & *Fr—i IFE

PIRE VE3 M) LH)F7. 1 & Fr—= "5

a1y, 136 10 1090335, 0 a 10—z 03

917, 450 100 108007, 3 o 10—z *Py

918, 524 L] 18270, 3 a ‘Fr—y N

o20. 136 3 10867H, 5 a 1P—r 'F;

o21. 028 30 108574, & a WFy—z iG)




Tapre 1.  Lisd of lines of Pd im—Continued
Wavelengih Intensity Wave number Tdentifeation

* (Vee
T3 40K ) )] 103401, 3 a F—z2 %3
22 856 5 102350, 4 a Py 5133
025 617 10 1080346, 0 g Pr—y 51
427 528 I} HTELA 7 o Wa—z 'Fi
30 151 104 197500, 4 g "Gz WG]
031. 641 0 1073374 @ 1 Dp—-z ¥E1}
833, 573 5 107115. 3 i YF—z 31
033 Y00 1) 107100 & m Pyt
035 623 10 106880 & & Vo —y W3
434, 311 50 106574, 5 & YP—z iPj
035, 435 50 106560, 4 a 1Dy—2z 13
H3h. (4 5 L. 7 ¢ Wr—z i3
94, 525 5 108284 7 @ 10—z 53}
G41. 145 1 106252, & & VWFr—z 013
047, q0g 3 1056520 O n *Pr—z 1P
w47, TED 3 LO33NG. 0 g 10—z #1313 and @ Dy—r 7F;
048, B52 & 105412, 7 ¢ *Fy—z 'F}
956, 77 al 10450, O a 'Pe—: *F7
BAT. G2l 78 104418, & a2 WFr—=z 1F;
J60. 643 1 124084, i g Pz ¥
062, 752 140 103868, § # tP—e 1T
965, 516 3N 10357 L. & & ' ez 1F5
D67, BhA 2 1dden, 2 @ P—z 1l
063, 222 2 LOZZHL. & Pl —
972, 6Ba 1 102807, 8 & Wa—z TH}
47T, 305 10 102265 & 1 g Pz 1%
BEL. 53 14 101884, & o ¥r—e W33
238 103 20 101101 7 & *Po—z *F] and @ 3FPe—=z N
Toh TO8 10 10324, 2 .

1005, {80 3 G, 6 [ 1TH3

1008, 385 20 ODIGE. O & Wr—r L,

1016, 47 a GREES. 5 a P—= it

1067, 415 5 4570, 2 a oy —r '

1078, 978 a3 GIGED. 3

10RHE. 450 ] q1873. 8

1044, 903 bi PI1XAT, 3

10496, 531 3 91198, 7 e Moy — z 50§

1097, 779 3 31093, 0

1144 970 3 V348 57

1145 316 10 Y312 11 j

1206, 840 15 A23481. 07

1207, 729 3 B2800, (0F

1400 787 a J1E80 B

1406, 351 2 TLLOG O

1407, 708 1 T3 q 3G, —x WY

1424, 846 3 FOI80, & e "Fa—r'F3

1433903 15 60730 8 b *F,—y Hi

1437, 464 20 GO567. O a EPg—y 1K)

1440 393 2 AE25 5 a Lig—w *Fy

1443, 488 2 60276, 6 b ¥ —y \F3

1447175 2 o100, 1 b P —r 10

1445, 208 3 G001S, ¢ ¢ IFz—r W'

1440, 815 Al 430830 3 o 'F,—y g

1461, 673 5 68414.8 | aFi—poL%
T465, 296 10 8245, 6 a iF,—y 755
1468, 230 qa H8081. 4 a 'Hy,—z'Fy
1477, 144 104 d760%48 2 e "Fy—y D
1481. TBS 2 7486 0 b AFy—a 1k
1483, (42 2% 47424,

1454, 379 15 Gr36E 2 [ g %G5, = 351 and 26Fi—T

HATORIE—AE—32

a5




Tanwl 1.  List of linexr of PA n=—Contioned

Wavalength Intansity Wave humber Tdentification

X {Vao)

1488, 092 50 67200. 1 & *Hy— 10 W31 =

1488 882 1 #7174, 4

1494, 462 10 B5013. 7 & Uy =By

1404, T4 10 GO813. &

1498 764 20 RGE1). 8 & VR 30

1497. BA8 10 Ga7aL. & a ‘Fy—py Ly

1400, 214 0 66507, 2

1501. 608 1 66505, 4 @ Fa—y D3

1502 0348 3 6578 3 b Gy - IFY

1502 154 10 66571, 1 o YFy— & ¥Py

1502, 278 2 #8681, 1

1502, 8377 10 66552, 3

1602 B42 1 BOGu), &

1504, 402 1 B3471. 8 & "Gy — 1w 5G]

1505, 400 100 B5427, 5

1505, 658 3 B 16 1

1505, 854 o 94407, 5 £ 'Fi—o,

1505 0BY 2 86401, &

1609, 300 3 G625, & a8 *Pr—y g

1510. 323 140 46211, 1

15140 372 i G3184, D £ "Fi— S

1512, 401 15 66120, 0

15130 475 .3 BRUTS. 1 a "F—y 'Fy

1514. 137 164 a4, 2

1515. 834 40 65065, O ¢ WF{—3

1517. 182 200 B5911. & z WFy=12,

1517, 814 15 85892, O

1518 00T 1 85871, O b 1F—y 1Ty

1518. 732 20 66544 4

1518 #34 20 G536 1

151%. 14 10 53828, 3 ¢ P—p Y

151% 82D 5 5318, B

1519, 635 3 B5E05. 3

1520, B4 5 B5T4B, & 21— w VEy

1522, 134 14 B589Y, &

1522, 641 5 BA6T5, §

1522, 4] 5k 85464, 7

1523, 558 2 05635, 5 b AF,—a 1Py

1523. 658 3 Ho030. g Wiy — iy

1524, 038 id B5615 & b ME - "G

1534, 634 30 B55RED. |

1524 K43 i) Ga5E0. &

1525, 183 3 AhA6E, ¢ a WPz Pt

1526, 249 50k A65I0. 1 £5Dg—11,

1528. 397 a3 45513 &

1528 hElh 1) 85508, T

1526, 8T6 2R fhdna. 2 z 'Fi—4y

1587, 247 20 65477, 3 b "W, —r D

1527, 462 5 A5408, § g W, — =P

1528, 756 208 85412 7 z 'Fi=—1,

1520, 282 30 BEZRE. 4 b YW, I

153, 950 10 65318, 5

1531 T67 b G525 5

1532, 516 0 65252, 2 a EF - 15

1532 813 LTS 85239, & & Fi—3

1hE4. (W2 4th 65185, 1 £ -2,

1534, T1& F Bo158. 6 e *Fa—y

1584, 941 z 65140, 1 & WEy=—3 SDE

1585, 304 50 (i) ki 4 B, — =2y

1536, 172 Sict GRO0E, & b YWFy—z 14




TasLk 1. Jant of lined of Bd mii—Coptinuwed
Wa.velen?'th Intenaity Wave number Identification
A(Vae
1587, 264 16 65051 9 &30, — 21Dy
1533, 140 T4 65013, &
1538, 310 3 H3006. O
1538, 53% 3R A5G, B
1530, 371 156 L L
130, 072 50 64032, 0
1540, 404 LY G4t 2
1541, 021 154 e4891. § P
1542, B30 100 64824, 4
16542 B e fdEid, 7
1543, 034 15 G4R8J7, 4
1543, 604 Dikh 4783, 2 2 "Fj—Tea
1543, 955 ) 64768, T & *Py—x Fy
1544, 121 a G4761. B
1545, 127 30k 947149, 8
1545 605 k1] a4400, 6
1545, 953 2005 A44%6 0 z Ff—1s
1544, G41 3% 54637, D ¢ iy
1547, 656 0 Hafl3, B
1547, 206 15k 4944405, 8
1549, 264 a 46521 8
15540, (45 L] 54514, 1
1660 284 L G504, 3
155, 743 a B335, 2 [ R )
1554, 564 L] 44480, 4
1551, 221 5k 84485 & a SF,—y tD2
1652 832 10k 443948, 5 # ’D:—g;
1553, 917 15 A4BES B b A, -z 43§
1554, 058 15 4347, 7
1555 002 15k B4308. 6 a i, —y T
1557 013 104 G225, 8
1567. 570 2 G402 8
1557, #35 10 64187, 5
166%. 047 104k 64140, 4
1560, a1 10 G408 & a 3y —» 302
1661, 669 oA 64054, §
1563. 131 1 63074, 2 a WPy— g 1031
1844 622 20 g3ald. 2
1564, 752 20 63006, T
1565, 21} 20 63589, 2 ) T
1567, B3a 3 63782, 2
1571, 0148 ] ga6ad. 1
1571, 197 B 1. 83845 T b Gy —w M3
1a872 1 L] 53609, 1
i573. 295 20k B354, & g4Di—Y,
1573 T4 3 BRI 7 b AF,—z D
1574, Bdd 3 G3448. § £ Sl—=y
1576 128 5 RI4RE, &
1575, 279 15 H3480 & & "Fy— £ ‘Pt
1575, 492 Lk 63472, 2
1575. 8% 5k 63450, & & "Gi— 10,
1578 371 1] 03436, 8 xriF5—2
1579, 746 &0 83301. 3 g FFy—z 10}
1580, 275 o 63280, 1
1681, 212 1A 03243, & g 'F—w'Fi
1581 854 1} a3216. % =D — By, g
1582. 055 50 63208, 0 b P =z iE}
1583 110 50 83206, 7 o Fi—p it
1682, B61 15 3176 7
1583, (47 10 63169 3




Tasre 1.

List of Hnes of Pd m—Continued

Wavel h Intersity Wave number Identification
% (Vae

1584, 167 10 83194, 7 g VF,—y 5D
1084 445 1 63113. 6 afly—2 0t
1584, 637 3 831048, ¥
1585, (48 154 G080, T & YPy—x H M
1G85, 268 15 63081, 2 a Hy—w 103y
1586 P82 1 63012, 7 B 15— 10 31
1501, (33 3 62852, 2
1501, 603 z 82827 b *F,—z "G1
1591 924 3 62817, 1 £ Ay — 1 W3
1594, 158 2 6827249, | b WF—y i
1704, 836 ak B2T02 4 a?H,—« ¥
15496, 292 1) H 62621, 4
1H08. 242 2 625688, T
16040, 637 L& 62475 1 £ 55—,
1601, a0l a0 82425 8 a Mz —ar 200}
1602, 314 2 o249, 7
1602, 480 ) G202 O b *Fy—x D4 and & 20—y *Hj
1604 Ta5 3 62314, 8 a G;—yp *H:
1605, 053 ] 2303, 2 o ik —w Iy
1405, T10 24 62277. T
10406 6 2415 B222. 8
165408, 2494 13 62254, 1 tHGE— 5.
1606, 417 ] BE2n0, 3 a Pr—wihg
1507 §13 26 62004 0
1607, 760 P} G208 3 a Fy—g 5Pt
1607, 521 10 621%2. 1
1508, 127 13 82184, 2 a2 Mg — MG
1608, 404 a3 62174, 4 o Hy—y 'HE
1610. 754 1A G082, 7 b VE —y 1
1610, 472 1 ao0rd.
1611 156 3k a7, 2
1611, 422 3 82057 0
1612, 025 ah 62033, & ¢ *Fe—ir
1613, 236 2k GLOET. 2
1813 800 & 61085 b
1613, 983 5 BIESS. &
1615 K7k ik 81897 5
1615, 987 ah G18BEBL. 7
1616, 295 100 thlago. 9 i SPy—z ¥D5 and & ¥F,~-7 10§}
16816 716 1 #1852 & i Mg — 13
16148 #41 1 61845, 2
1617 700 1% #1814 2
1018 472 1A GLTEG. 7 = i — 10y
1518 i) 24 GL7TH. O
16159, JBE 20 61763 % b ¥F;—» Mg
1610 244 1H a17h6y. 2
1610, 464 3 61748. 8
1618, 585 & GivaL 7
1620, 346 L] gl715 2 4 n—1L
1620, 628 a0 GI1TOL 5
1620 405 ol 614993, 9
1621, 124 )] H1885. & ¢ P, —x P
1621, 334 1A G1878 O
1621, 663 1 G1665 1
1821 831 & H165% 7 B W —x G
1822 106 & 1643, 3
1622, 777 100 61622 2 £ MG1—1,
1523, 623 1 G150, T a Py—p
1623, 536 i) 81532 &
1624, 295 10 61565 2 a G, —y FHi




TabLe 1, Lt of liner & I'd n—Cootiowed
Wevelength Intensity Wave number Tdentifitation
n [V o,
1625 073 2 61535, T
16826, QL8 104 G140, B
1638 60N 2h 81477 8
1627, DG 3 G1462 &
1838, 41 L 81421, & bR, —wiDy
1629, 118 a 61382 % & 1F;—& 5P]
1629, 327 0 GLITE O
16240, 4B4 P11 61360, 1 z B —3y
i, 681 1 61361, 7 a "Pe—y P17
1830 244 3 61340, 4
1630, 355 20k 61336, 3
1630. 838 154k 61318 2
163 1. 0% 3h B1308 T : HiE—3s
163 1. 336 Sk 61280 7 Fi— 14,
16332 380 2 01250 B
1632, A% 3 61253, 6 a*'C—y "Hi
1632, 680 1] 61240 4
1833, 265 154 5i228. 3 | G112,
1634, 355 15 01186, 2 Iz —11,
1634, ORT 1 B1162 6 II
1635, 318 5 BL142. 7 i
L35, A7 10 81136, 7 [
1635 7od 10 61133 7 b Fy—w s
L6335, OBd 30 BLI28.T | = %Gi—11,
1630, 238 1 GL0G3E. 4 )
L6238, 342 L0 61037, 3 z W3] — 8
1438, 716 10 1023, 4
1639, 271 1 8102 T
18340, 428 z 06, 0 & Yo, —x 'Fg
1634 750 2 G0Gs4, 0
1640 (4t 0 T3 B a *Gs—u '3
16400, 928 1 G4l 1
16841, 204 1 G027, 5 2 — Ty
1641. 013 a 04, 6 ¢ EG1—10,
1643, 532 104 alsdd. § 240138,
1643, T58 15k G053, =
644, (92 z 60823 8 b IF,—y B
1644 311 5h GOBLL, T :IG—1,
1644, BT 15k Goane 1 2005 —4,
1645, G20 5k 60764, B
1645, 077 113 80764 2 = hFE—1,
1646, 153 1 BOTdT. 5
1647, 444 10 a0y 2 g WF—a P
1645, 443 3 80682, 3 @ WGy— y *Hj
1648, B9 i Gk 0 g *Fy—z I
1649, 257 i 6633 4
1640, 6OR 3 G0Gad. 7 s HIl— Dy
1651, 465 1 G566, [
1651. 529 30 S0550. 1
1653, 774 3 60487 8 a Hy—w %5
1656, 423 10 803711 & *By—y "P:
15T, 185 20 60343, 4
1652, 392 10 B0200. 4 b 1F,— i 4y
1658, 788 2n 0286, 0
1G4S, 925 H] G2ED.
TR0, 297 10 60230, 2
L1660, 363 149 60227, & a *P—y ¥
1668, 754 2 A0Z15. 6 g /H,—z 13}
1660, 809 2 80211 & b 'Fy—z *HY
1663, 109 1 0125, 1




TasL2 1, Ligt of bnes of Pd 10— Continned o
Wavelength Intensity Wave number Identification
(Ve
1663, 620 3 GO0LOL, 9
1666, 723 10 50992 0 a /P, —y 1P pnd B P;— 2t
1667, (M5 108 59936, 4 & P, — z 'Fy
1667, 639 5 S49965. 0
1787, 804 a 59950, 1
1687, Bai 15 59053, 2 b, — g TFy
16488, 684 bh 528 2 z =12
1668, 873 1 49920, 7 T HIE— 6y
1660, 068 } AUl ¥
166% 284 104 59905, 9 & WP— 2 1FE
1870 161 1 EYRET. 3 e i =z iF}
1670 795 D 851 T
L 0 apE4d, 9
1671 (A0 1 R4l 2
1671, 282 20 80834, 3 #'Hi—w 3 and £ F5—11,
1672, 313 15017 20747, 4 & ¥F—z 0]
1872, 874 5 KGTIT. 2 g 3y 2 338
1673 246 i} bOTHL 1 & P—x 'FY
1673, 924 16 29730, 9 b AP — 215
1674, 428 bk 50720 2 )
LA74 GAD 5 BOTLE 3 B 1P, — z 1P}
1675 331 20 2689, 7 a fP— Pt
1676, 520 3 59645, 2
1677, 275 100k 59620, 5 a ‘Dz *F}
1674 112 80 5053, 8 a SFo— MGt
1878 73l 1 H 59533 3 d 5Fp—x 4]
16R1. 182 3 50482 7 g 1P, —p Dy
1652 47% 5k BHads. 1 & *Py—y 5§
1082 479 1 7R 1 # M5, —x 'Fi
1683. 408 i Aoa0a, 2
1684 379 0 H2360. 1 a 0 —x Pt
1HZ5 790 AR BOA1D 4 g 4Dy —z 1P}
1636 343 2 0200, 7 L "Py—a'Fi
16B7. 530 & AO25S, 2 g Wiy—z *F
18858 167 154 BU23E B b WG, —y MEr
1688, 438 b blaag &
16580 447 1 S8181. 0
1489, 547 1 BRIB7. & a Py~ O
1669, 209 304 50178, 3 b PP —y 45T
1589, BG1 10 e17E 8 b ¥F,— 2 1005
1650, ZZ5 q oB16d, & ¢ F—z 'F;
1£1H). 358 2 be154. 0
1491 343 5 59124, G a4 —y Ry
1693, 36 154 GO 1 @ Dy —w *Fi
1693, 77 10 GO039. O & Sy —z 4K
1606, 03 b 08005, 2 4 "F,—z *Dk and g P — 2 4F
1546, Z82 30 SRE8T, 2 iy —x P
1685, 480 5 GROS0. & b F—y 1F1
164, 487 b S804, 3 a "F—zDz
1603, 760 5O GRDIL B a fPp—y 1§
1654, Dol B0 52027 7 a 'Py—y 'P;and o ¥FDy—w 135
1008 283 & GS583 O
1701, 8%7 10 a8THE. O
1702, 667 10 5EvSl 4 i EPy—p 2T
1704 330 100 a267d 1 ¢ "Fa—z (3
1704 435 20 GEETO. 4 & H,—y G
1704 670 1 J8662, 4 a Dy —y P
1705, 435 & GRGEA 1 a Gy —y G
1706 081 b 55614, 6 b 1F,—=1F3
176, 400 o0 GEGHHL 8 B F—y 'F}



TagLe 1. Lird of lines of Pd m—Cordloned
Wavele Intensity Wave oumber Identification
»{Vac
1708 261 ' SE539, 4
1708, 568 1030 52528, & a P—yiF
1714 506 10 58325 8 2 5P, —¢ 'P}
1715 140 5 32304, 3 Bl —u *IN
1716, 286 2 %264 3 a'H,—q'H}
17148, 367 S0 J2262 6 & "Fy—ziDg
1716, B4 L] GR247 & & ¥Fy=—y TN and e IFy=—y 'Y
1716 4568 L) 55144 4 a iF,—x 331
1720. 015 3 ax13m 0
1721, 798 10 BROTR & bt Dy—u 3Dy
1722, T35 1% AE04T, 2 b1, —y "Hj
1784 176 1 ST99R. 4 a 3G —p M3
1724 407 L) ToRl. O a "Py—z 18]
1747, 124 B 5TROY. T & WPy—y %37 and 2z *Ij—11,
1737, 205 ] JTBOG. 9 b 3F—y *IM
1727 474 L0 o788l 8 a iF:—¢ *I¢ and g 'Fr—z 4F
1727 87h L] STRYE 6 & 2Py—z #F3t
1723 162 1 L7864 B B Dy Dt
1729. 125 ELL oTEL T & Hh—e 03y
1730. 245 40 57TT0E 3 a Py—u tDs
1741, 974 o STT37. 6 B —y tD
1732 634 250 BYTLH G & Py =y 5D
1734 273 3 STHO1. 0 B 2F,—z P
1745 140 1 STh3L B
1TIR 363 b GTH25. 4 a ‘Py=1z P
1739, 65T 10 67452, 4 o ¥H,—y ¥H;
174L 419 G0 ar4l7. 8 a SFy—z G
1743, 342 2 573611 a "F,—=z FF;
1744 662 150 AT28% 1 ¢ WF—e¢ 1Dy
1746. 857 ] §7283. 4 a iPy—y *In
1745 (A7 B ET206. 06 a IPy—y 5Dy
1745 204 o 57201, 56 & Wh—z 1H}
1752, 543 10 E7059. 94 & F;— ¢ 4F;
1752 281 5 ST048 04 a1 —xP;3
1754 063 2 hE9NG, 54 & " —uwr *Dy
1756, 322 40 aouIET. 1V a'—r
L7aT, 561 20 G6897. 03 'G:—nr ‘H§ Gy and b 1G—y *Hi
1758 187 4406 SG6ETE TV aH {
1750, 356 E GRETE H8 ] *P]—-:: iy
1761. 333 3 alb7T4L 9 atH,—y 'Fi
1762, 252 6 56726, 26 ¢ 1P;—y B7
1764 219 a0 ApOE2, 31 ¢ Fy—v D1
1764, AR3 L] 5a000. 48 ¢ P =z 1P}
1766 403 200 56444, 29 b IR, —y 10
1755, D08 2 BEHIR, OO & °F —=z &8
17646, 458 5 SOL0. 46 a "3,—=z 1D;
1766, G52 b 59804 24
1768. 6BH 3 M2, 3 o FF,—r H38
1772, 285 L] Hoale 03 b A —y Dy
1776, 152 300 SiaEL. 80 @ H,—y *Hi
1774. 258 1 Bo234L BT b i, —2 :P1
1779 520 L)) 56191, 40 @ FPy—y 1§
1780, 817 200 54164 21 a FFg=— 2 43§
1780, 952 30 56149, T4 ¢ IFy—w 1F;
1781, 262 1540 . G610 07 o Wy —« VH3
1782, 5448 4000 50000, 47 a FFy—z W3
1784 387 300 56042, 28 Hyg—y ‘Hi
1784. 419 130 SOETT. Bl 6 *Fi—z 'F}
1786, G066 b BBATH. 17 a W —x 334
1787. 01 10 S5956. 56 a *Fy,—c 'F}

101




TspLE 1. List of lines of Pd 111—Continued
Wavelength Intensity Wave number Identifioation
» [Vac}
1789, 987 200 53664, 52 2 M —x M35
1790 104 2 hE62. 61 i Fy— v 10y
1790 772 10 55B41_ 84 & 5Py—y ¥
1792 274 & 570N 04 o P —xiD;
17h3. 533 27 BoTH6. BT B Al —w 3
1704, 083 150 B670T_ T e tFy— =z iF}
1796, 616 100 Sa0640. 20 a 5F,—& "0i§
1784, 107 10 55583, 13 alH;—y *H;
1801, 877 5 ab107. 63 b AP, —m FI
1803, 315 150 #9453, 43 a {Py—yp *Fj snd ¢ 'Fy—r Dy
LN ) 5 35426 08 -
1804, 408 404 S04 48 a *Gy—x "0
1808 F44 Z50 SL29E, 10 b *By—w 2[H
1804, 872 2 55262 5D a W3y—w PDE
1811, 606 150 bsled, 67 & *F— £ 'Dj and ¢ Gy—y 13
1811. 075 200 55188, 40 e W—r Gy
1812 O0d 150 GE18d4, V7 £ P —w 1F;
1812, 322 3 BEITT. B3 aiGy—-r 1
1812 713 a 55165, 93 e FPi—z iFy
1B13. 523 150 5h141, 2% L I
1814 417 3 56120, 20 a 1P —z T}
1E15. 574 250 56070 00 c F,— w13}
1818, 147 2 BHML. 62 @ “Fy— =z iz
1816 447 a0 56062 63 ¢ 'Fy—a0 IFy
1E1E. 464 XK1 54001 45 e TH—z U3
1819, 274 150 #4066 0& B K, — z 'F1
1821, N6 3 54912 0 B IP;—x 7Dy
1821 839 o 4580 b e ‘Fy= 1 458
1522 409 50 54872, 42 a M—x N}
1822 515 204 ha869 23 2 *Hy—yp *Hj end o IP;—z P}
1523, 774 1 A3%31. 36 ALy 1T
1825 654 50 B4TT4, 81 a i, —y 3G)
1828, &7} 2k 54654 b B 3y —y *D3f
182G G18 G0 F4647. 24 a i, —=z 1F3
1830, D53 150 54642, 93 ¢ 3Fy—w ¥y
1830 311 10W) S4635 52 @ F =2 Dy
1831, 752 200 J4502, 51 a G,—y *F§
1822, (67 150 54583, 16 a Py—y Dy
1832, 404 ] 378 12 X Dy 10
1832, é68 50 54560, 32 e P —z 1F3
1833, 300 100 F4546, 45 a *Dy—z P
1834 184 250 G4ET4, 14 & *Py—z 'P3
1834, 532 1) 1500 00 o APy —y 5D
18345, 266 150 4488 04 e Fi—o ¥
1836, 672 250 544446, 30 a My 1Gy
1837, 073 20¢ Gd434 42 a "Py—a Py
1858, 101 Zh 544038, 97 B YP—y TRy
1538, hid 10 E4380, 39 aily—x T3
1840, 166 50 4342 92 o =Gy —r M5
1840, 438 30 54334 RO a tP,—z tPy
1842, 305 10 54270, B B 1= G
1842 548 1 BARTD T3 b IP,—x M3y
1843. 148 150 S4255. T & 5Py —z EP
184X 400 400 S4244 D4 a'Thy—z *F;
1843. 940 250 B423: ¥ a ¥Gy-—-1 WGy
1845. b0 F4i99. 04 o Fy—z Dy
1845, 045 10 517X 7O )
1846, 306 3 54162 20 & IP—y Pt
1844, 542 z G4144 & b P~y *P}
1847, 473 250 54127, 89 & "Gy—a M)
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TapLe L,

Lixt of lineg of Pd (i—Continued -

Wavelength Intensity Wave number Identifertion
A (Vao

1540 75b 5 061, 2 @ 4Dy — y 6f
1851, 592 1M BA007. 58 | 2 VWF—2 G
1852 274 20 53387, 69 & YFo—2 53},
1853, 283 15 53058 20 { g WFo—z 3G
1556, 161 ik 53574084 | 2tD;—z'Fy
1806, 5l a0 nanGd. 68 a *Fa—r Dy
1557, 558 20K B3R34. 12 | ntH--y 13
1854 204 1HHY 5378G 40 q "Fy—z M358
1B61, 514 30 53710 71 a¥H,—y ¥H;
1861, 740 40 B3TIR 1% | a33,—3 3Gl
1862, 947 1] H3073. 30 e ¥F,—wr IFy
1864 (i 5 535G © e VPy— g 81
1866, 782 130 3006, B3 e W5, —y 'L
1£66. 421 50 G574 48 | biDy—y 1FY
1870 487 150 5344643, 44 atH,—=iF}
1871 M3 100 5343%. 24 a FPa—z 'Pr
1873 197 2040 53384 67 a0, —r 1y
1674, G248 140(H] hi334d a0 a M5, —az 'Hy
1874 9649 15 33334, 21 bPy—~y 2P
187E. 465 T} 533200 10 2 'F—rtk
1877, 02T 404 53274 vd o OF— = v(ij
16870 (41 117 L3212 64 e Wy—w 23]
1880, 094 250 58180, 58 | a3,—y 'F}
1880, 326 300 S31=a a2y a "Fy—= iy
1880, 547 5O L3176 02 b AT =Dy
1881, 382 3 k21562 4
1882 (52 & E3132 9
1833 362 S0 53006, 82 & Wp—e Dy
1RE4. 080 B EAL78. 30 b "Py—p ?F}
1586 234 L1 53026, a3 — 2 0]
18R D7E 50 520d. 7O ¢ 3Fy = H(1
18587, 298 1K) 52082, 0R i *Fa— 2 7D
1588, 070 16 62084 14 | b IFy— 2 5P
1888 HTh ik a20do. o8 b IPy— ¢ 1FE
1800 04T 15 h2D0B. T4 a8 M3,—z21F3
18M. A4S 13 52ROZ. D0 ¢ *Pi—z P35 and b P —y "}
1801, 341 150K H2ET2 H4 giH,— 'Ifz
1891, 475 167 52848, TD LA S TR
1804 003 2 h2V42 & R e R 1 )
1806, 352 & 52732 &2 b AP, — 2P
1599, 486 50 52646, 82 | o 1H,—y *Hj
19401 177 ] 52508, 0D ¢ 1P —z Pt
1605, 679 50 52586 11 ¢ 3F;—m 33
18401, 767 ol B2552 A& b Gy — 4 357 and ¢ 3P —w D
1840, Z6E 2 32513 B8 2+H,—= Hj
1904. 721 TE 52501, 13 a'Dy—z1F;
1006, 873 2 SATE 90 b¥P—riF;
1906, 122 b n2462 54 b Dy —p tFE
100k 5240 F1l S2481. 34 aIL—1 *F;
1906 768 5 Eo4d4d & ¢ 3P =m 310
1906, 874 =0 H2414, 38 a 'Fy—z Dy
1913. T20 160 52264 (M) & IF = M3}
1914, 5148 4000 2000 TR & F;—="Ft
1915 502 5 52200, 18 | ¢ "Fy—a VD
1917, 231 150 52157, 20 o P —w 3TN
1917, 472 200 H2162, (W D=y 'FE
1017. 530 3 B&14% (6 b iF,—z "P1
1920, 25) # B2076. Ba a W —p FPy
1922 443 25 SHNT 13 & H,—y¥G3
1922, 522 1K1 BE015. (Ot b EDy—z Py

13




Taswe 1. Lisdl of lines of Pd ni—Continued
Wavelangth Intersjty Wave mimiber Identifleation
% {Vao
1624, 061 id 51973, 40 AP —y iy
1925 324 30 519G 31 g?H,— ¥}
1925 472 &na 51045, 82 a HFy—% Ky
1926, 254 5 51914, 23 #3M35—y *I .
1926, 770 &0 G1000. 33 g YFy—z 'F§ aod b AP —p ¥4
1927, 545 10 GLATY, 46 a *Fp—a 5Dy
1930, 330 LT S1804. B o EF .= ¢ EFY
1831, 030 400 H1784, 22 b, —zHj
1931, 293 & L1778, 78 a *Pr—z
1932 T¥0 B 51740, 31 ¢ ¥y —i0 iF§
1633, 334 40 S1T24 30 o 83, —z FH;
1953, 443 30 51721, 23 a iy —z ¥y
1934, 439 15 1604, 6Y b Py—p 1D: and ¢ *Pr—y P
1¥37, 430 1k 61614 77 b G,z A0y
1938, 273 ak S1ab, 32 Dy —p 2F3
1939, 404 1% S1562. 23 & VP — g 33K
19440, 447 50 S1534. 52 b #Fy— 1305 and § 1V Fe—v *Dj§
1041, 262 20 B1R12 88 5 ¥0,— y 03
1041, e 100 51511, 02 b UG, —x G
1041 830 2000 G168, 83 g Py —z 4Fj
1943 600 30 51450, 0 a0, —y ¥y
1944, 123 50 E1437. O7 b P~y 0}
1944, 537 200 51426, 12 e Dy—¢ 20y
(LG (VG
1946, 50D L 0 Sliyd (2 a Fy—z "Dy
1848, 160 1] 50 51330, 49 ¢ ¥Fy~tr 71 and & *0h—r *FE
I04E, 4600y |ooio... 20 51823, 5% e 0 gy iF
1949 MSv) |_.__.. 1M 51307, 10 ¢ Py—z 3N
1040, 483 & ] FLEYE 5 a Fy—wi}
LD, 4540 5 50 51260, 98
1061 LTy |- 200 51232, 69 e F—z iF{
1951 ba3 50 400 51241 01 B AF—x '
1954, 027 3 S0 H1176 37 a 3—p 'F)
1556, 356 10 150 51101 &0 atd,—y 3G
1957, 102 5 L) 51003, 61 e By —p T
1957, 632 1 3 31082, 12 n "Py—z D}
1059, 477 5 30 51034, i3 b P — W81
1964), 139 2 20 B1Q16. 79 b 20y —w Py
1964, 538 1 5 51002, 51 o W —2
1942, B58 15 150 E(H44. 12 o H;—x 3}
1065, 026 1 2 GOERd, 94 BIDe—1 31
1904, 478 3 10 50852 31 o WGy —p YD
1968 632 1a 150 507346, 70 o 5Fy—z 5F3
1040, 051 10 100 H)7E5 80 oDy —x M3}
1064 428 b 10 50774, 20 i 1 — 2 331
1570 108 10 &0 HT5E, 64 b Py —y Iy
1070 607 i 3 50745. 79 ¢t "Hy— 3y *HA
1971 175 L 2 B3l 16 & *Py—z 3G}
1971, 747 20 200 BO716. 45 g ¥Hy—i 3G]
W7 204 25 300 50702, 38 a0, —= 'Hy
1972 574 a 104 Aans. 21 b *Fy -yt
1973, 2411 3 30 HWTE DA a?Dy—x 1M
1975 186 20 2 S0628, 17 aiDy—z "D
1975 350 20 150 S0623, 04 ¢ P, —y ¥P}
1977, hig po 00 s0563% 18 b AP — x40y
1979 130 a 1 S0527, 25 a MW —s P
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TapLE 1.

Lie? of tiner of Pd 1n1==Continued -

Weavelength Intenaity Wave number ldentification
A (Vae)
— ——| l‘h'..-
19540, 809 ] alr 3480, 52 aIH,— ¢ 3
1930, 695 ! L] 2H} S4R7. 33 bW, = 0%
1950, 360 L3 00 S48 12 & Fy—& FFL
1954, 944 1 JH) S4EL 18 b 2 —x g
1924, 826 5 50 60280, 73 ) 2Dy — "D} and b 20y~ 0 TP
1986, 705 15 1wh 50338, 80 | ¢ IFy—z 1G4
1954, he 15 150 AOJ3D 77 a D — D] and e tPy—p D3
1988, 412 30 200 0281, 39 b Wy — 2 IF3
193], 470 3 16 H0239, 39 e *Py—z 1F3
1993, 241 0k 200 50154 45 aHeg—=z 1}
1993, 951 1} 150 ALY, 68 a =z iF}
1945, 105 5 1 2 50122, 6% a P —zL0n
1994, 420 18  [ALH] B0114, 54 a ‘F\—z'Fand q3G,—y 'Fy
19946, 168 z L GOAE. 98 a 'Py—z Pt
1596, 204 h 3 20 S42, 82 w3 — g
96, 545 E 3k 300 S00E6. 52 g He— 1 252
1997, 735 1 o LI a4 Fy—az F3
1993, 22 1} 2 0024 W7 4 Wy—z IF;
1943 2T 1 x 50028, 04 a FFa—z 1M
1999, 099 5 104 Sz, 54 o $Fp— 2 3P
2004, 390 20 g 49990, 25 b¥P —y I
200H). 554 41} 11 )] ARG 15 g 3G, =z 1H}
2001 345 E] 20 49064, 40 e TB;—w A3
2002, 159 ol 500 498446, 05 b MR — g MGy
2004, 473 \ 50 G 4URAR. 42 b -2
2004, BOR 3 2 dUBTT. B5 a 'Fy—rtD}
205, 205 1l a 4034797 a0 — 1w T
2006, 119 10 1) 49847, 49 o ¥y — g ¥P3
2006, 485 1 3 AUH3A, 410 ¢ P —y TP
W1 174 i 1 40746 94 B —y 1D
010, 504 5 7h 7. 77 5 —z P
2011 613 Rl 250 409711, 35 b IF— 2Dy
2014, 4TR S SH 40040, A5 4 G, —z ¥Hy
2014 563 alt filH) 49831, 04 b F—z M3
2018, 523 15 75 49538, 72 bl —r 1D
2019 151 2 L 49528, TT ¢ WFr—y'F¥
2019 332 2 15 48521, 33 £ WPp—y 0y
2000 K 1 7h AR50, 26 B 3Dp—w 31
202, 50 1 0 40458, 05 a2 [y—z i
2072, 853 00 500 48440, 02 B 1Fy— 2 H3]
2023, 475 A 23 49432, 33 o Hy —z W3} and e Py —z *P}
202h, HEL ] a6 49368, hd
2024, 043 5 131 40357, 20 b G, —y Hal
2027, 168 20 30 49330, 16 a 'Fy—z 'F)
27, 353 30 W) 46325, 40 o *Hy—a2
2030, 1140 3 10 49258, 41 atlhy—y i
203). B28 3 3 48241, b h—y "Dy
2032, 890 50 &0 404195, 63 aiH,—z I
232, 475 0 M 401588, {4 ¢ P—y
2033, 419 3 4 48178, 26 a Py—z M55
HEE, 077 1 2 40114, 66 | a i —y Dy
2038, S04 1 2 40048, 36 8 5F,—z 'Fi
2039, 410 14 M 40028, 98 B 13— & M3]
2041, 268 2 o] 45929, 16 b APy —p tOf
2041, 441 5] 2K} 48085 N ¢ W —p "L
ol 7R7 0 ® dR4TR Vi biDy—gp ¥31
2044, 125 3 50 48020, 59 ¢ Bi—y N
o7 177 2 10 48847, 74 8Dy —x 15y
2047, 500 ] 10 48840, 05 Bl —x TF
2047, 758 3 25 45533, 90 b G —yp 3
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Tasix L. Lisd of lines of Pd 15— Continaed
Wevelength Intensity Wave nunber Tdentiftesation
X (Vao
2040, 45 3 25 48781 830 o AP — Wy
2055. 110 34 500 48454, 20 b 3~z *F1
2005, 271 3 & 48655, 3% & "Hy—z 1Hi
H)56. 415 3 20 48851, 96
2957, 352 1 10 dRG0M, 17 ¢ H,— 2z 'Hl
2059, 297 3 a0 48560, 73 c 'Fy—y 'F§
2050, BE1 14 150 48346, 49 b P —z Ry
63, 3% 2 2h 48464 15 g *He— 2 Wi
2064, 585 1 14 48436, 25 & H, =2 3§
2065, 557 u? /] 48412, 30 7 Dy—y Iy
2066, BOZ ot 1 45283, 43 e P — g 1
gy, 142 1 15 48375, 83 | @ Wa—y 'F3
2067, 639 10 150 43364, 34 g VFy—1w 5§
2069, 356 & 20 48324, 21 e MOy 4y
2074, 349 1 2 4R207. 00 | g iDh—p 2T
HIYh, 25 1K 2061 AR188. O] b MFy— 2 555
2070 268 10 75 48033 RE a ‘P — =z 7
20R1, 2245 g 15 48ME 63 ¢ Fhy=ir tOL
HIR3, 108 2 & 48005, 94 a'Dy—y "Fi
2R, 500 3 e 47858 24 e Py—z WPy
N5 973 i 1 47731 03 a VE,— M]3
2005, 400 2 i1+ 47723, 58 e P — 2By
2007, 4346 1 3 47077 36 a “Fy—r*F1
S 435 2 iLH 47864, 54
20049, 959 2 10 47615, 98 ¢ Wy —p HL
2103, 919 2 10 47530, 35 e WFy—piDg
214, 175 1 &l 47524, 56 atly,—x1F3
2104, 269 & 25 F3477. 32 b Py — =z *P§
2107, 338 5 20 47452, T8 [ e T I
2111, O a0 200 47369, 07 & 16, — = THj
2111, 4 2 5 47361, B o H,—+TH3
21101, 804 1 2 47357, 45 e ly—r P
2113, B20 2 5 47307, 72 eily—z 1P
2113, 980 2 10 17304, 14
2114, 253 a 20 47295 T9 ¢ WFy—= 1Pt
2114, 413 o 2h 47272 () a1y —yp M
2116 077 a? aJ 4T25T. 25 a 43—z 4P and ¢ Py —z 2P}
2118 912 Q 1 47194, 03 b WFy—2 TF]
21149 561 i) 150 47T #) @ 1He—p 1G5
2120, 277 & 20 47163, 65 b IF,—:
2122, 204 3 10 47120 82 ¢ Wy —gyiDk
2122 544 3 10 47113 28 a‘H,—#1F3
2123, 07 3 20 47101, &0 aH,—=z'T}
2123, 967 5 50 47051, T1 a *Dr—i "FY
2124 361 0 2} 47073, 20 b F— g
2125, 851 ] 20 470349, 19 [ Rt & |
2134, 495 1 1 40017, 45 ¢ *Py—xFly
2131, 432 L] a 46912, 41 ¢ =it
2136, 530 2 1% 45804, B & YHe—z "H;
2138, 504 L 5 46781, 82 & Dy "D
2134, 438 1 ] 46741 285§ g Fy— = '
2140, 284 1 3 48722, 73 b Fy—z*F)
2144 983 al 400 4640 31 & *Pa—z Y33
2148, 663 ] 30 44540, 57 a ¥Py—z 433
2140, 15 50 500 48515, 63 b "F— 2 "3
2150, 681 [ [ 454945, S0 b IG, -y *D
2151. 339 a0 78 48482 08 b "Py— 2 VP
2151, 604 15 75 48478, 45 g 1Fy—29 IF]
2156, 20 2 & TR b "Fy—2 P35
2155, 809 s 3 13319 M aily—y D3
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Tagts 1,

Lael of ffnex of Pd m—Continuwed

Wavelength Intensity Weave number
Y (Vac
2181, 224 ps a 48270, D&
2163, 367 [ 26 462724, 24
2164, 551 1 & 44177 82
2168, T8 1 2 46104, 34
2170 77 3 L] 46, BE
2173, 219 o0 1 46014, 69
2177, 450 20} 500 45023 17
2177. 825 a 45021, 59
Z21E], 9% 3 15 45RH, T4
21845 I68 5§ 15 45758 48
2138, =40 & 15 45056, 30
2124 220 2 1) 46873 37
21940, BL1 i5 20 45635, 62
2194 162 1 3 4h568. 27
2195 157 a 10 4h554, B3
2197 53T B 4 4a505. 49
* (Afr}

2197 414 a0 454493, 83

. 207 2 45245 18
Zi12 816 16 43177, 23
2219, 512 1 45044, 93
2221, 113 17 43508, 47
226, 4494 1 4490, 71
2530, 382 1 44801, 44
2233, 07 15 44707, 20
236, £36 5 446496, 12
2236, 971 3 44639, 43
930 41 a 44630, 55
2244, 548 16 44558, 44
2248, 985 15 44552 14
2548, D54 b 44460, 13
2253, 671 50 44368 51
2271 183 3 44018, 31
2371 TEG 5 44404 £3
2870 4 3 43002 15
2272, 683 k) 43987, 27
2275 310 20 43936, 48
2279, 155 3 43842, 37
2279 674 a 43552 32
2282 803 15 43TH), 55
2223 449 13 43VET. 37
2IBR G4 14 43681, 20
2291 446 11 43627 12
2304 155 3 43384, 51
23014, 531 30 43285 52
2324 d0n ] 42067, 32
2328 456 2 42035 74
2382 795 FiH 42858, 87
2330, 280 1] 427348, 10
2341, 144 1 42701, 45
2344, 206 3 42645, 31
2345, 105 2 42828, 9]
1352, 765 ILl 42400 11
2454 30 40 42483 T4
3BT, 346 30 42407, 62
2268 748 1 42552 41

alk—p '
Lp — 2Pt
g 1P =z 1D}
& 'Hg—z 431
F 10—y Iy

a'H,—zHs
g P -z 3%
a “Pe— g SDY
a ¥ H,— = uG;
b UG, AT

b A, — 2D
o 38—y ADY
e TH,—yiFy
r P —y Dy
b YFy—r v

r*F;—y "Hl

h ¥, —x 503
¥, —z 1F;
a TP —a %y
a fPy—r i

b1y —w 21
& *5— e 101
b 2Py =z A0
¢ Py — 40
a P, ¢ T3}

a ¥ —eil;
b tFmz LD
a FP—z Dt
b ¥Fy—z i
b tFy=z MO}

alHy—z 1T
i PPy—r 1F]
e —2 103
o 8Py =—2 PRy
a P —zifa

e *Py—2 Iy
& :¥=_= ‘;Iﬂ:'ﬁ
[ —y g
it "P'T—z +n
biP —az?'D3

e IF,—z 155
aiHy—2 W5}
b aF;—ziFs
IRy —2
¢ 3F ;=1 D3

i Py—x 'FY
bily—e'Fi
a 15— 2 1F]
a Py—z Dy

¢ ¥Fy—wn 1
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Tanre 1. List of fnes of P4 i—Cattioved

Wavelength Tntenmity Wave qumber Identifcation
A (AN

2371, 514 10 42154, 20 ¢ WFy—y 3L
2374 120 & 42108 05 elH,—z VH:
2382, 102 1 41464, D3 a'H:—231Hj
2300 045 3 41827 aY ¢ ¥Fy—z 1T
2404, 207 & 41838 25 b FFy—z 'Ry
2403 287 i 41 5% 26 £ Ty —r M3
2405 273 10 41562 68 by — i VR
2300, 352 3 41390 60 | n "5 T
2411. 244 1 ] 41459, 74 & MEy—2 Mg
2432 034 k]| 41105 38 a *P—2 Wy
2434, 468 F 41064 28 e P2 M3
2452, 415 100 40763 T8 4 WG, — 2 5t
2463, 281 10 0583, 9 & 4Gy —z "G
24064, BOO 1 40558 98 430, — 33Dy
2474 GRl 3 40392, 16 ¢ F,—=1H;
2477, 138 20 41356, 93 aiBy—p a5y
2481, 424 3 40287 28 a0, —e 103
2482 262 a 40273, 68 ¢ W —¢iF}
2485, a4l 14 40322, 19 ¢ Fy—z 135
2481, 862 in 40118, 5 ¢ Ay =z 1035
2312 510 a 307ER. 26 S0y —w D3
2527, 320 10 Jd06ES. T1 ¢ Fy—ypy 3Dt
2530, 563 30 35505, 02 o Dy —z 303
2337, 507 a 303045 2 oDy —z Dt
2545, T4l 20 302323, 29 ¢ FFa—y ¥y
2352 613 410 34a1683. 79 b 'Fy—i2 LFy
2562 201 3 JA017. 24 a 33—z WG
2565 484 10 JBNIE TR o fH. —z 33}
2582, 4TR 50 35710, 91 2 *P3—az *F}
25685 251 z JE669. 30 B 2I—u 30N
2hEh, 231 2z JE6S54. T4 a3m—z 36T
268% H0B 10 38620, TV g¥l;—z3In
2520, 704 i 38801 52 e FFy—2 M3
260, 283 i 3a505, 02 ¢ *Fy—z 3GE
2603, 440 & EIHD. 10 b1Gz,—2¥Fy
2004, Qa2 0 I5347. 08 c 1P — 23y
2633, 214 1000 AT086. 06 ¢ ¥F, =y M5
2034 003 0 37930, 46 b AP —z 5D
2636 0147 0 AT0a%. 08 o ?H,—z ¥y
2641, 307 15 BTR4R IV g -y '
2042, ZRG 20 3783 27 o iHy— 2 M35
PH5EH, 200 2 37630, 57 LA R
2660, 478 20 3THT0. 40 g iD,—z "By
2641, 512 10 37561, 26 by —w IF
2067, (@8 . ITARE 02 e "Fy—z s
2600, 223 3 37452 04 brDp—ae 1L
26, 055 & aT142 43 £ fFy—y D
2000, SR 2 3TI5E 64 aH,— 2N
2600 478 'y a1

ZT00, 920 & 37013 44 b A0, ~x 1D
27046, 182 2 36041 48 e fFy—a 1Hj
70, 488 15 30024, 48 b D —a °Ft
2711, 170 i 34873 5 e P, —z 15
2711, 830 10 JaR64 54 b0 —# 2Dy
3783, 362 i 36700 80 o *F,—y o3t
274 287 4 36481, 74 & "He— = 1Fy
2752, 981 10 38313 ba e Fy—p ¢
27H0, 360 15 36220, 46 g 1F—x M3
27856, 288 15 36144 34 b Ny —z tD,7?
V7L 625 3 36069, 20 ¢ *Fs—y 505
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Tagre 1. Ldsd of lines of Pd 1n—Couatinued

Wavelangth Intensity Wave number Identification
n {Alry
2TEE BED 2 A5H4G. 12 & MG,—2 'FY
SR3, B03 0 20654, 07 ¢ "Fy—a 5T
2805 104 ] 35838 74 | b :P, -2 'F}
2808, g22 a 356332, 22 & Flhy—z 1F]
2R16 152 1 L LU b *Fy—z 1F1
2E20, 4006 30 35331, 59 ¢ 1Fy—y 'F)
2855 421 10 3E010 08 | e \F—e F;
28G5, 653 1547 J4885, B2 ¢ 1P, — & 5D}
2287 236 ) J4E44, BV B3 —wr W
2884 542 2 346648, 18
9888 811 20 4830 15 [ B Ala— w0y
2896, 237 15 34517, &6 & FDy— ¢ 533
“OE, 508 an 34433 38 | o Mh—z P
2005, 890 a6 4402 7 o Hy—zG]
2949, 303 1 24362, 43 B0y —# il
2917 191 5 34269 52 ¢ P— ¢ B
2022, 030 20 24812, 77 ¢ F—=0
2027, 543 & D4148 3h b AP — WFY
2035, B4l 5 24051, 83 Gy —w 'ng
a0, 816 13 389 8] ¢ WP — e 83
BYRT, 848 k] J4461. 38 a i, —r 333
2000, TOE & 33427 16 ¢ F,—z P}
t
Taene 2. Pd 171 even lovels
Configuration Neame Chserved Claleulated Cha-Cale Memsa {Bhadmi)
4t a il 4. 0 2 -2
448 8 Fy 3220, 3 3227 2
AofF 2 'F, 4587, 5 4728 == 40
4 e 1Dy 1z, 3 1030 — 101 P,
47 a P, 134458, 9 13304 %
et L 13687, 5 13630 82
44 z P, 14634 4 14768 —124 1,
N a3y 175878, 3 17824 i)
LY a s, 41196
4 (4F } 5a a Fy 52616, 0 DERES 31
4 Fihs a'F, SO0ES, 6 LLE ] 449
4dM'F ) i e °Fy 5741 B4 HEBAT 45
Ad1F) 5a a ¥Fy S7Rdd, B3 STROG i
4df{*F1 5z a'F, BESET. 3 HEA0E 33 ’
4:17?17'3 L1 b 4y 62564, 75 62307 164
AdT{'F) e B, BAZ55, 08 B5181 1
i+ a VP BaTOy. 2 BS68G 10
*F o Py G57E7. TS 463817 — 2
{*F] L) Y 97078, 91 a3
SP} o Py 87151, (13 87195 —44
G & *3g BEBES, 44 FO054 -5
gG} a ‘G, 71047 05 71027 20
'y bR, 72744, B2 T2539 —-114
{23} a iy TETEA 4 72T —5
¥ LIS TaHIL 81 73006 —f3
i) 5 'g, V4280, 02 THIZ0 —3%
{tH) a3H, TAHTA. 67 T4741 —B7
(33} L e To402, 52 75336 A7
{1F} e iF, TH454. 65 | voe47 8
(*H) a iH, THOGT. 30 75971 —4
(P c"F TROLS, 46 o193 —138
E:: *Dg e iy TELEL 24 i =1s) —d
q? a "D 7811% S0 TBZ10 -— )
(& +D; a 1Ty 78100, 43 TH128 44
P ¢ W, TEE3S 8 78682 —148
H) & "H, TEIE0, 62 TRGRG Eii}
((:H} a'H, R(s04. 43 BORLE 2
) a Py 82619, M4 £2805 — 158
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TABLE 2. Pd rr sten fevefs—Continued

Conflguration Manis Observord Calolated =l Name (Shadmi)
{a 1D} & VD, B3203. od B3113 11
(F} ¢ 1Fy 55420, 33 K404 —7d
AF} e 1Fy &5220, 0d &3040 —110
(F} ¢ 'Fy BGYOL, BS BHYAT —142
aF} alF; DOGEL, DD LT — 173
010 LDy, 102104, O 102358 251
& 3L} LRJi N 103548, 42 105296 252
b 1D} &iD, 144LE 1% 104124 294
B 100} 1D, 102123
4 THFI s 15 160331 0
or
47 OF 15 X 170330, 27
& 17384 7
4, 170638, 47
LT 171332 &
fy 171561 &
Tiaa 171676. 4
) 171785, 7%
8. 172573 @
10, 172535 B
11, 173635, &
12 173730 0
TapLE 3. FPd 11 sdd [evels
Canfiguration Mame Ohaerved Caleulated OhsCalre Mame (Bhimeol)
4d7 (' F5p z5F; 104418 Bf 104535 —116
44 ('\F)15p 2EF; 105145, & 105020 116
4d' (' F 5p £'Fy 1088483 27 1654 -4l
44 {'F ) 5p 450 108115, 59 107968 148
4 "F 5p 2tF3 108847, 62 108637 i
M%‘Fﬁﬁfp z b3 100015 5 10RATE 240
47 ('F15p #5021 108076, 37 108854 192
48 "F) op 25y 100734, 26 14523 T
w%'F} z 5F% 10ATTA. 85 100760 0
4 F15n ERLES| L0745, B6 L1456 253
44 ('F} 20l 11041 24 110870 7l
A4 14F15 & 5033 111631 06 111370 261
4 ("F )5 2 111704, 51 111758 —44
M’E‘Flﬁp AL T 11180% 44 111608 1948
4 1F ) 5y £ 111847, 15 L1942 —115
{"F} =433 11238, 25 1717 —3a9
(E) z 'F} 11344% 15 L12353 fifi
F ¢ H3g 112506, 23 L1281 e
*F) z iy 113801, 73 112852 = i
{tF) # Hi) LI4886. 14 114765 121
*F K 115728, 24 115572 154
*F1 =Wy L16738 07 115768 —20
{*F) 23 118518 9 118436 83
*F) 1M 11678 27 116A81 1M
(T # 10y 117566, 34 117640 —7d
*F zvPy 119227, 56 119187 41 gy
L z P 120042, TG 1201588 —145 (P
{*F} 25P3 120222, 0 120183 Ju NS ED
gty £ Hj 120587 a2 120776 —ES
(=} wiF] 121161, 42 121238 —67
(i 3] "1k 121651, 73 12166440 — 10
*F viDt 121733, &5 121635 et
{*F RN 121880, 35 121720 170
(*T =Py 122741 &5 128212 —470
{3 &£ YHj 122771, 6L 12293} —154
{*F R 123Mg, a1 [ B — 1% ["FItP:
{IF &P 123312, 06 1232673 —3240
(¥ 2 'H; 123328, 95 123300 21
L) o] welg 123503 32 1233582 121 MEPEPs
am FEEH 1223778 95 1239035 — 125 (PP
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TapL
B3 Pd i add jersle-—Coutinued

Configuration
MName
Obrerved
- Calenlated 0
- — a-Cale N
p yE 124236 40 —
0 1 124431, 47 L -
o ¥ 0 174430, 40 134136 200
ot v o 124843 A1 e I
o 16 124750, 0 R :
bt ¥ ! 1244976, U5 125009 6
Y e 124076, 0 125009 _1%
5 2\ 125380, B 12308 B
b = bt 125477, 21 i P
5 R 125804, OO L g
{203} ¥ 1Py 136035 6 2608 : o
0 v 128008 &7 156541 I |
o 2 126843, 52 e ~1e
& 220 127017. 16 187535 -
0 v B 127149 OF 127224 i
e L3 127187. M 137170 B
o Y 127377, O o s
.H% by 121877, 9 1387451 5
i - 127657, 51 iores g
i ] 12700 (1] 1arean 0
& 26 1?7m o 127530 I8
& 5 1 4 28 127048 4
o w0 128212 1 1232304[2? 5
EE N =
y G 5 2048
a0 x :]-;.! 120632, %g I R B
l | 2 DD
(i I3 ¢ IF] 150478, 1 ! 1 ] |
{*H} % 1F3 }Bﬂ-ﬁﬂ. - 102 1
y 5 30310 1 129540 1 APy
7H) + 1B 15090 84 | L0864 . l
{a D! ¥ 'Hi 131560, 1 : i o
e i 131550, 18 e 20
B o 1Al ys 135683 e
; 3 132180. 62 | i520ea B
{e D z \P? e s =
s 2t 1305715, 87 TE S o
o 20 132742, &0 1aoere o5 |
e | EE | B &
¥ . : |
{.un? ¥g 134038 1 153584 = i
{= ‘T T 135535&2]& & Ltz -
(i g T toeres & s E
e y 'Hy 13884 2 3o e |
{u th 15 7F3 1 ; Lt i |
5 v 157160, 95 120802 o
7 I Py 137484, 2 s a8
FFg T 137741, 1 1ivans T
i i 128414, 90 T 2
B il
: o e 140472, 90 I g
5 z 14056), 87 10820 -
o) 2,61 141018 &0 g “aie
) v 141282, 72 PR ~iy
3 o 141873 9 i e
x il 141970, 44 M s
5 v Dt 142102, 6 13002 a0
. :D% e 143218 47 FLH k!
0'p LR 14B662, 4 1icans i
e ID; ¥ ‘Fi e 1370 it
6 L34 154438, 47 Ty iz
Eb 0 w b 154506, O 164422 s
E 5 | 1paan. 3 154422 gt
62 s 156018, 77 YorEag s
i % 155840 t
& i 157947 i
: :D} JE 1 159168
Eg 5 o 81413 3 R
3 B 161411
B 161480 2
162638
163342
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Tarrr 3. Pd 11 add lerels—Continued

]
Configuration Kame Ohaerved Caleulated | Obe-Cale Neme (Shadmi}
!d‘{'Dgﬁa ap 1] 1932227
4D 55 Sp ¥ 1951617 ||
4D Ly Sp EH 1954447
4@ L} 58 Sp 4 1972067
4aP{*[}) 52 hip L1 1079309
44850 s Sp i 1874954
4D 55 Sp T 158107
TABLE 4. (Huaerted terma of Pd oc
Configuration Terms
4 4% alD a'F 2 1G
HE =258 hz=5g =t or bd
; a1F £ 57 r 5Fy A3 1 to 12 Inglusive.
‘H'[lF']ﬂx { b zfD®z F7z 53°
a P = ’Snz sprey, )0
{E) {ﬂap ¥ 13y :Pn; apa
e G e Wi AH "
{*G} { oG 2 1F°: 'G7z tH°
] =L 17
e ot it
2 1H ¥ 1G%y IH e 11° .:.
E!H:i { ﬂlH y[GnylHa@s]Ia
aiD & 3pey e 3R
(# 3I1) { LD y 1Py tDog1Pe
: e *F A1 3Ty a3
I} I{ alF : 109 1For 137
{b :ID} l] 52T} 20 APy T2y 3PS |
a5s5p | 1 to 7° Inclusiva )
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