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ABSTRACT. llj(  ̂ Hl^criiiini cf i dCl ;is  ̂ xcitt'd bv a II. I' nscillaloi'is un i stiLaU'd 

rnin Ihr u d  dnwn lo A1S50, TIr* Co ii r I i sysU ni bchvi rii AAj t ,]h- . ; ;kS j Ijas been exit iidrd, 

allugcilirr 19 bauds Irmii.r rci'Oidcd. 'I'liose me mTani*cd into loin a']Mu,tircssimis wliieli 

cnriblfd llic dtTenninalion uf tlû  vibralinnal miisUinLs chi(fl\ nf tlie iipjR'i state Tlie 
constants an:

U’' -*!,'( )/j 1) 7.5
r ,--45398 2

The-peculiar appenrancr of tlu bands intcipnTul as due to tin pndissociation in Hie 

npi^er vStatc at some Iiigli Tojationai !e\t l af v' 2.

Tbere is no evidcinx, in emission, nf Hu bands ucord iil  b\'Widtei and Itmiatl in 

absorption in Hr rej^ion — 301S. Anew cinission svsletii is observed in tbe visible

region consisting of 23 led-degraded bands from |8onA — .'|of»nA , some of Hiesc bands 

indicated a ri)tatioiial structure even undei small disperbion.

I  N T R 0  ]) II C T 1 0  N

Wic'laiid (19̂ :9) was the first lo iiivustigule the band speclrnni of oadiiiium 
chloride in the course of his extensive study of the halides of zinc, cadmium 
and mercury, as excited by a high freciuency oscillator. While the halides 
of mercury were found to give several systems, Wicland reported a com
paratively Luer systems for the halides of zinc and cadmium. For cadminm 
chloride he had only mentioned the existence of two groii])S of liamis, (i) 
between A(i,ioo-A3.500 which are diffuse and red degraded ; (.;) an overlapping 
grou]i belwecii A .̂joo - 3300 which aie sharji and violet degraded. Walter 
and Barratl (1929) photograplietl the al)burplion spectra associated with 
Zn, Cd and Hg, in the near ultra-violet and reported three grouixs of hands 
which might possibly be a.scrihed to Cd +Cl, (i) A3]8i to A3J35 C) A3K1} to 
A3077 (3) A3074 lo 3018 ; altogellicr tw'onty seven band beads were mcasmed. 
The data were in agreement with the earlier observation by Mohler and 
Moore (1927). Ueser (1935) niade a more systematic woik, si)erially on the 
absorption and fluorescence S])ectra of the Iialides of zinc and cadmium, and 
confirmed the assignment of bands in the region 3181A to 3018A to the 
cadmium chloride molecule. He also gave measurements of twelve absorp
tion bands in the far ultra-violet between A2ir)3-Ai774. The wavenumber
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i n t e r v a l  h u t b a n d s  w a s  s h o w n  t o  in c r e a s e  s u c c e s s i v e l y  f r o m  8 5 0  

u n s . “ * Ui a lx j i i t  luoij c m s , ' ^  C o i n c l l  (193(8) g o t  th e  u l t r a - v i o l e t  b a n d  s p e c t r a  

o f  th e  c l i l o r i d e s  o f  z in c ,  c a d m iu m  a n d  j n e r c u r y ,  e x c i t e d  b y  a hi^^li f r e q u e n c y  

p o w e r  o s c i l l a t o i .  I n  C d C l ,  b e  r c p o i l e d  a b r i e f  s y s t e m  c o n s i s t i n g  o f  s e v e n  r e d  

d e g r a d e d  b a n d s  b e t w e e n  A:>:;4o -  A :u 8 5  a r r a n g e d  t h e m  i n t o  t w o  p r o 

g r e s s i o n s  w i t h  • '■ - u  a n d  i.  T h e  c o n s t a n t s  f o r  t l i e  l o w e r  s ta te  w e r e

e s t im a t e d  as : 330.5 cm. a n d \ ",, (o" ,. — 1,2 c m . “ ' ,  b u t  t h o s e  f o r  t h e

u i )p e r  s ta te  c o u ld  n o t  be  c a l c u l a t e d  as  n o  b a n d s  w e r e  o l j s e i v e d  i n v o l v i n g  

' • ' > 1 .  I b o t o p i c  c a m ip o n e n t s  w e r e  m e a s u r e d  f o r  t h e  'o ,  1) a n d  ^1, 2) b a n d s  

a n d  shov\n t(j o c c u r  in  th e  e x p e c t e d  j a j s i t i o n s .  I n  an  a t t e m p t  t o  s y s t e m a t i s e  

th e  b an d  s y s t e m s  o f  z i n c ,  c a d i i i i n m  a n d  m e r c u r y  l i a l i d e s ,  H o w e l l  (1 9 4 3 )  

a n a n g e d  th e  W 'a l t e r  a n d  l i a r r a t t  s t h r e e  g r o u p s  o f  b a n d s  o f  c a d m i u m  c h l o r i d e  

(AA3J0J 3080 ) i n t o  a d o n b i e l  sy.ste in r e p r e s e n t e d  b y  th e  t r a n s i t i o n  ^ I T —  

w i t h  a ' I I  i n t e r v a l  o f  ] i i 5  e n r '^  w d i lc h  is  in  a g r e e i n e u t  wulh th e  p r e d i c t e d  

v a lu e  o f  I I  |o cn i .~ ^  T h e  c o n s t a n t s  f o r  th e  l o w e r  s t a l e  o f  t h i s  s y s t e m  a r e  

in f a i r  a g i e c m e n t  w i t h  th o s e  o f  th e  l o w e r  s t a t e  o f  t h e  C o r n e l l  s y s t e m .

S n m i i ia r i .^ u ig  o u r  in e s c n l  k n o w l e d g e  o f  tlu. b a n d  s i i e c l n u i i  o f  t h e  C d C l  

m o l e c u l e ,  th e  f o l l o w i n g  s y s t e m s  m a y  b e  s t a l e d  t o  h a v e  b e e n  d e f i n i t e l y  

e s la b l i s l i e d  :

R e g i o n T r a n s i t i o n O c c u r r e n c e

I .  C o r n e l l  S y s t e m A/V22 ]o  ™ 2 t S I in  e m i s s i o n  o n l y

2> H o w e l l  S y s t e m AA31SJ — 3018 2 i r — > ^ 2 in  a b s o r p t i o n  o n l y

In  th e  c o u r s e  o l  a s e r ie s  o f  i n v e s t i g a t i o n s  o n  th e  s p e c l i a  o f  t h e  h a l id e s  

o f  ( i r o n ) » ll-/> e k ’M e n l s ,  Z n ,  C d ,  a n d  H g ,  t h e  e m i s s i o n  s p e c t r u m  o f  c a d m i u m  

c 'h l o i i d c  w a s  s t u d i e d  b y  th e  a u t h o r  f r o m  t h e  v i s i b l e  r e g i o n  d o w n  t o  A 1 8 5 0 ,  

as  a r e s i i l f  o f  w h i c h  th e  C o r n e l l  s y s l e in ,  m e n t i o n e d  a b o v e ,  c o u l d  b e  m u c h  

c x l c n d e d .  A l s o  th e  \ds ib le  b a n d s ,  t h e  e x i s t e n c e  o f  w h i c h  w a s  ju s t  l e p o r t e d  

b y  W i e l a n d ,  c o u ld  b e  p l i o l u g r a p h e d  a n d  m e a s u r e d .  T h e  p u r p o s e  o f  t h e  

p r e s e n t  p a p e r  is t o  r e c o i d  th es e  o b s e r v a t i o n s .

iv X r  R R I lAi n  N 'r a  J v

r i l e  s i ie c 'U u in  o f  c a d m iu in  c J i l o r id e  is  e x c i t e d  m  a P y r e x  t u b e  w i t h  

e .x le i  na l e l e c t i o d e s  b y  m e a n s  o f  a  I I .  F .  o s c i l l a t o r  d e s c r i b e d  b y  t h e  a u t h o r  

I I xam asas t i  y, 1047 ’ . vStrong h e a t i n g  w i t h  a n  e tn a  b u r n e r  w a s  f o u n d  n e c e s s a r y  

b e t w e e n  a n d  b e y o n d  t h e  e l e c t r o d e s .  N o  t r a c e  o f  N .^  o r  N O  b a n d s  ts  o b s e r v e d  

w h e n  f r e s h  c r y s t a l l i n e  sa lt  is  h e a t e d  in  t h e  t u b e  t h o u g h  th e  O H  b a n d s  a i e  

i n v a n a b l y  i ) r e s e i i t  ( IH a t e  X-aK B u t ,  i f  f u s e d  s a l t  is  r e h e a t e d  N g  a n d  

b a n d s  d o  p r e d o m i n a t e  T l a t e  X - h k

Till.' tlispoising instruments employed are the Hilger constant deviation, 
small and mediiim-iiuaiiz .spectiograplis. Ilford Selo-Chrome plates, sensi
tised with mobil oil iRamasastry and Rao, 1947), are used to record the spec
trum in the ultraviolet,
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iv e len g l l )
1

In i . W avenumher 
(Aiit lioi 1

W’r'n emm iLcr 
(Ct. nu 11)

Classi 
lira lion O Ls.Ca l.

2191.S5 '1 •45t’‘ '9-3 459(;g.g 00 — 2 ,S

2196.15 - 4 551 g o ... 2,1 4 1.8

22nl.Sn I 454''3 2 1 ... 3»2 — 0 0

2 2CJ5.f )C; 10 4.S.166..S 45393^4 0,0 1̂*3 7
2207,^0 S 4.S2P7-I 1

1
45282.9 4 4.2

2212 u7 2 4519''5 1 2,2 -80.3

2217.50 i 450S1 .S 3,3 ■-2.5

2219 go 6 45033 7 45'»33 9 ",J - 0 .5

2223.55 5 44459 4 44959.3 1,2 -♦ 3 2

2228,05 44568.5 2,3 3-9

'"-'33-3^̂ I I479J.3 3,4 — O.l

223^ ,̂07 4 447' 9.8 447' 28>o V, 2 “ 0.4

2239.Q0 5 44930.2 44632.8 03 — J.l

22/13 9 '̂ I 44541.6 2,4 - 0 .8

224c) 20 0 44449.8 i 3,5 ■ r 6.2

22Ŝ î Ah j 44282.5 ! 9,3 4-0.2

2256.30 2 ; 443u(M 1,4 “ ' 3.1

22Co,8() 0 4420.2 : 2,5 “ 4-3

2272 75 . 0 43985.0 0 5 - 2 .5

'J'auu; u T abu-: I I I

! 1 
1 ii

1

1  ̂ 'i_ i1 3 4 5 f-i' ' .  v ” .\ ,
1i^ i
1

( ) L s .  shift j c a l c .  shift
i

0 ! 1 0 6 i 4 1 45933-7 7 - 5  ! 7 6
1 4

1
81 I 5 5 2 f) 0 2} 44959.4 9. 1 9.4

2
11 1 2

1
11 *■ 1 0 (0, 2) 44706.8 14-3

3
1 I ' i 1 J 0  3) 44630.2 ; 1 5 , 0 i 7-»

K li S U h s

CoivcU Sysicvi —̂ A s  n a n y  as j g  b a u d s  a r c  m e a s u r e d  in i l i i s  s y s t e m ,  

l e p r c d u c t d  il l  r i a t e X f e j )  c l  l a iu e d  Avilb  s iu a l l  q u a i l /  i n s t iu n j c n l  o f

* .The laige diflcHine in ll'c (i, 3] Land n 03 tc due to oveTlajipii L> NO LaridK.
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v/ w/ = 7-5

i . i A / i i i m  a t  T in ;  w a v c l c n g t l i ,  i u t e n s i l y ,  w a v e u u i n b e r  d a t a

a iu l  c l a s s i f i c a t io n  o f  th e  b a n d s  a r c  g i v e n  [ii T a b l e  I  t o g e t h e r  w i t h  C o r n e l l ’s 

v a lu e s .  T h e  s p e c tn i tn  taken w i t l i  th e  l a r g e r  l l i l g c r  i u s t r u m e u l  ( P l a t e  X - f i ) ,  

c l e m l y  s h o w e d  t h e  i s o t o j j i e  c o n ip o n e i i t s  o f  ' o ,  2 , ( I ; .■;) b a n d s ,  in  a d d i t i o n  t o  

th o s e  o f  ( o ,  1! a n d  '’ r, 2.1 m e a s u r e d  l iy  C o r n e l l .

' I 'a b l e  I I  j^'ives t l ic  v i h t a l i o n a l  a n a ly s i s  o f  l l i c  b a n d s  ( e a c h  b a n d  is  re*  

p i e s e i i l e d  l ) y  i t s  in lem s ity *  w h i r l i  is an  e x l u i s i o i i  o f  t h e  C o r n e i r s  s c h e m e -

' f l i c  iK'W d a ta  e n a b l e d  t l i c  d c l c i m i n a l i o n  o f  t l i c  v i l i r a l i o n a l  c o n s t a n t s  o f  t h e  

H l-pcr  s ta te  as  w e l l ,  w l i i c l i  c o u ld  n o t  be  o b t a i n e d  b y  C o r n e l l .  T h e  c o n s t a n t s  a r e :

( I ) , e 6 . j  .0

^30.0

T a b l e  I I I  j j , ivcs t b e  o Ij s u  v e d  a n d  c a l c u l a t e d  isoU ^Jc  s l i i f t s  f o r  t h e  d i f f e r e n t  

b au d s .  T h e  a p : ie e ] i i e u t  c o u f i r iu s  t l i e  v i b r a t i o n a l  a s s i^ ,n in en ls .

F a i l u r e  t o  o b s u v e  p i ( j^ o e s s io n s  o f  th e s e  b a u d s  w i t h  r ' >  i  l e d  C o r n e l l  

l o  su.L5;w'’St th e  o e c u i  r e i i c e  o f  p r e d i s s o c i a l i o n  in  l l i e  U])|>er s t a t e  f o r  v i b r a t i o n a l  

l i v e !  o l  h i g h e r  ( lu a n tu m  n u m b e r s  In  o r d e r  to  e x a m i n e  th i s  f e a t u r e  c l e a r l y ,  

l l u ‘ a i i t h o i  has l a k e i i  a n u m l>e i  o f  e x p o s u r e s .  A l t h o u j^ h  t h e r e  a r e  b a u d s  

l u v o l v n p ;  h ip j i e r  c ju a i i lu i i i  n u m b e r^ ,  s t i l l  t h e  s y s t e m  e x l i i b i t s  a j ) e c u l i a r  

a p p e a r a n c e .  ' I ' l u ’ h ea d s ,  f o i i i i i i i r i  t l i c  p ru ^ w e ss io i i s  a '  — o  a n d  a r e  c l e a r l y

red  d e j j ; rad ed  I m t  th e  e x t e n t  o f  s h a d in g  o i l ’ , /.r ., th e  e x t e n t  o f  r o t a t i o n a l  

s t n u ' t u i c ,  d i m i n i s h e s  v e i y  r a p i d l y  sc> t l i a l  th e  b a n d s  w i t h  2 a r e  n a r r o w  

a n d  th o s e  w i t h  c ' ' - - 3 a i e  l i n e - l i k e  a n d  v e r y  1‘a in t .  '1‘ h is  in i ,eh t ,  in  a l l  j j r o -  

b a b i l i t y ,  b e  J a v o u n t e d  f o r  b y  Ih e  < jc cu rrc iu :e  o f  p r c d i s s o c i a t i o u  s t r o n g l y  fl i  

th e  u p p e r  s ta te  s t a r t i n g  at 3 s t a g e  c o r r e s p o n d i n g  t o  s o m e  h i g h  r o t a t i o n a l  l e v e l  

a s s o c ia t e d  w i t h

llowcH Nv.s‘/ (0/ i.™^This  s y s t e m  is n o t  o l i s c r v e d  in  c n i i s s i o n  b y  t h e  a u t h o r  ; 

C o r n e l l  m a d e  n o  n i e i i l i o n  o f  i t .  It  w a s  o b s e r v e d  o n l y  in  a b s o r p t i o n .  H o w e l l  

a i i a b s e d  it  as d u e  t o  -U — -2^ e l e c t r o n i c  t r a n s i t i o n ,  o n  l l i e  a n a l o g y  o f  t h e  o t h e r  

l i a l i d c s  o f  I l g ,  a n d  C d .  d 'h e  s h a rp  a n d  v i o l e t - d e g r a d e d  e m is s i o n  b a n d s ,  

b n e l l y  r e f e n e d  to  b y  W i e l a i i d ,  c o u ld  n o t  be  d e t e c t e d ,  e v e n  w h e n  s p e c ia l  

l i r e c a u t i o n  w a s  t a k e n  t o  a v o i d  t l i e  t . ) I l  b u n d s  in  th is  r e g i o n  b y  k e e p i n g  p h o s "  

[ ) l u n o u s  ]> e n t o x id e  in a s id e  b u lb  o f  t h e  e v a c u a t e d  d i s c h a r g e  t u b e  f o r  t w o  d a y s .

1 tsibli' Bunds, F x a m i n a l i o j i  o f  th e  s p e c t r u m  in  th e  v i s d ) l e  r e g i o n  r e v e a l e d  

a n o t h e r  s y s t e m  b e t w e e n  A 4 7 7 0 - A .1 0 5 0  w h i c h  d o e s  n o t  a p p e a r  t o  h a v e  b e e n  

r e c o r d e d  l>y a n y  o f  th e  p r e v i o u s  i n v e s t i g a t o r s  e x c e p t  W i e l a u d ,  w h o  m a d e  b u t  

a i n c i e  m e n t i o n  o f  i t .  A b o u t  23 b a n d s  a r e  li.stcd in  a l l ,  o f  w h i c h  o n l y  14 

c o u ld  b e  m e a s u r e d  I r o m  th e  c o n s t a n t  d e v i a t i o n  s p e c t r o g r a p h ,  t h e  r e s t  b e in g  

I r o m  p i c t u r e s  t a k e n  w i t h  s m a l l  ( ip a r t/  i n s t r u m e n t ,  l i v e n  u n d e r  t h e  .small 

d i s ) » c i s io n  o f  t l i e  c o n s t a n t  d e v i a t i o n  th e  r o t a t i o n a l  s t r u c t u r e  o f  t h e  m o r e  

r e f r a u g i l i l c  b a n d s  c o u l d  b e  (>l).scrved. S o m e  a r e  d o u l i l c  h e a d e d  p r o b a b l y  d u e  

t o  t h e  c l d o r i n e  i s o t o p e s .  A p p r o x i m a t e  m e a s u r e in e i i t s  cif th e  b a n d  h e a d s  a r e  

g i v e n  in T a b l e  1\ , T i i e  i n t e r v a l  b e t w e e n  a l t e r n a t e  b a n d s  is  o n l y  a b o u t
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Wavelength |
1

hit. Waveiiuiiil)er WavelL'iiglJi lid. Wiw enuinl>tr

■1C5« 0 2 4 6 3 6 • U « 5  ^ 4 2 2 7 4 4

4OB1 j 1 2 ) 4 9 7 S 223818

4 1 0 4 1 ■H 55 '» 3 2 2 4 4 0

4 X 3 1 1 24 200 0 2 2 2 9 8

4 1 5 2 1 2 4 0 7 8 4 .SI-1.5 () 2 2 J 43

4 1 7 6 I 2 3 9 4 " «  r-! 5 7 2 2 0 0 8

4 3 1 3  i ■ 2 3 7 2 9 •I5 7 -!’ ' 6 2 1 8 6 6

4 2 3 3 1 2 3 6 1 7 -K’  ',S 7 1 2 1 7 1  *6

4 3 1 I -3 1 4 ' ' ,4S .2 ; 4 2 J 5 5 4

4 3 2 3 - 2 2 2 3 1 2 3 -1735-3 2 2 1 1  1 2

4 3 3 ‘̂ -4 3 2 3 0 4 4 17<k i .K 2 20 9 3 9

4 3 6 7 . 8 4 2 2 8 8 8

300 cm , w h ereas  the frc (|neiicy  o f  the ;.o'oiind state o f  the CdC I m olecu le  is 

330.9 cm . A  second g rou [ )  o f  bands in the vi.siblo can also be d e a r ly  

ob se rved  be tw een  A6400-A5400 in a l i igh  d ispers ion  spec trog ram  (1 5 A  per 

Him.).  T h e r e  are a l to ge th e r  abou t f i f teen  bands ; th ey  are red degraded  and 

d if fu se  but n o t  m easurab le .  F u r th e r  w o rk  on these v is ib le  bands , ch ie f ly  to 

s tudy  the ir  ro ta t iona l s tructure ,  is in progress,
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