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SPECTROSCOPY LETTERS, 5 (11) , 387-392 (1972) 

FORCE CONSTANXS>CORIOLIS COUPLING CONSTANTS AlVD MEAN 

AMPLITUDES OF VIBRATION OF Inc$ 

by 

A. K. Dublish , Department of Phys i c  s , Meerut Unlvers i t y , Meerut . 
and 

D.K.Sharma, Department of Physics ,  Meerut Col lege,  Meerut. 

The gen r 1 q u a d r a t i c  f o r c e  cons t an t s ,  c o r i o l i s  

coupling c o n s t a n t s  and mean ampli tudes of v i b r a t i o n  have 

been eva lua ted  f o r  InC16 using r e c e n t  v i b r a t i o n a l  data .  

The r e s u l t s  a r e  employed t o  s t u d y  t h e  t r e n d  of v a r i a t i o n  

i n  t h e  i s o e l e c t r o n i c  sequences e.g. InCl& SnC16 and 

3- 

2- 

SKI; 

I n  the  p re sen t  communication we r e p o r t  the f o r c e  

cons t an t s ,  c o r i o l i s  coupling c o n s t a n t s  and mean amplitudes 

of  v i b r a t i o n  f o r  InC$ which have no t  been r e p o r t e d  so 

f a r .  The r e s u l t s  are used t o  s tudy  t h e  t r e n d  of v a r i a t i o n  

of  t h e  molecular parameters i n  t h e  i s o e l e c t r o n i c  sequence 

e.g. InC16 , SnCli' and SbCli. The fundamental f r equenc ie s  

of InC16 , employed i n  t h i s  computation, have been r e p o r t e d  

on the b a s i s  of o c t a h e d r a l  symmetry, from i n f r a r e d  and Raman 

S p e c t r a l  S tud ie s  . 

3- 

3- 

1 
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DUBLISH AND SHARMA 

bthod of Computationt 

Wilson FG matrix method2* .has been used to calculate 

the force constants employing general quadratic potential 

function. The expressions for Fand G matrices are taken 

from Literature'. Miller's nethod (47 596)has been followed 

for the solution of 2 X 2 secular determinant of species&, 

These constants are, in turn, used to compute the coriolis 

coupling constants on the lines of Cyvin7. The results of 

these computations together with the fundamental frequencies 

areolisted in table 1. In usual notations. 

VIBRATIONAL WAVB NUMBERS ( IH cm-1) FORCE CON ST ANTS(^^^& 
AND CORIOLIS COUPLING CONSPANTS OF InCG- 

3- InClg 

J-); 290 fr 1.1834 s3 ~0.3818 
=2 250 frr Q.0752 % r0.1182 
s3 248 frr ' 0.2723 

=4 184 f-- f*" 0.0765 

=, 185 f, - fr6" I 0,1896 

UC $30.8 &- sad" 0.00546 

f&t$ -f*&+" I 0.00543 

388 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
3
1
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



AMPLITUDES OF VIBRATION 

The mean ampl i tudes  of v i b r a t i o n  have  been computed 

f o l l o w i n g  Cyvin ' s  method7 and L m a t r i x  approximat ion  method 

(* 9 596) by Muller .  The r e q u i r e d  e x p r e s s i o n s  f o r  t h e s e  Gompu- 

t a t i o n s  a re  t aken  from Cyv in ' s  book7. The mean ampl i tudes  

of v i b r a t i o n  are c a l c u l a t e d  a t  t e m p e r a t u r e s  ; T=O°K, T=298.16OK 

anu T=500°K. These a r e  summarized i n  t a c h  2 .  

D l s t  ance Temperat w e  Hean Amplitude 
Want it i es 

T=O% 0.0496 
0 

I n-C 1 T=298.16 K 0.0672 

A50o0K 0.0840 

c1. .c1 
Linear 

T=$K 
0 

T=298.16 K 

T=50O0K 

0.0602 

0,0807 

0 1006 

c1. .c1 
Nan-line ar 

T=OOK 

T=500 0 K 
T=298.16'K 

0,0692 

0 1067 

0.1351 
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DUBLISH AND SHARMA 

R e s u l t s  and Discussions 

I n  o r d e r  t o  d i s c u s s  the  t r e n d  of v a r i a t i o n  of f o r c e  

c o n s t a n t s  and mean ampli tudes i n  t h e  i s o e l e c t r o n i c  series 

InCl;', SnC1z-8and SbC1z8, t h e  important v a l u e s  are c o l l e c -  

ted i n  t a b l e  3. I t  is seen  from the tab le  3, t h a t  t h e  stre- 

tching f o r c e  cons t an t ,  fr, i n c r e a s e s  w i t h  t h e  dec rease  of 

cha rge  and i n c r e a s e  o f  o x i d a t i o n  s t a t e .  The bond-bond i n t e r -  

a c t i o n  c o n s t a n t ,  frpl ,  a l s o  follows the  same pa t t e rn .  From 

COMPARISION OF ~ R C B  CONSTANT ( i n  mame& AND MEAH A M P L I ~ E S  

OF VIBRATION AT ROOM TIMPWBTURB ( in  8) IN ISOISLETRONIC SEQU~SCE 

Symbols 1 n c g  srlcg- SW1;; 

fr 1.18% 1.8173 2.2552 

frr ' 

0.0752 0 1895 0.1038 

0.2724 0.4336 0 5142 

f4 - fmM' 0.1896 0.1619 0.1929 

u (X-Y) 0 0 0 6 7 2  0.0655 0.0539 

u (Y. .Y) 0.0807 
linear 

U(Y. .Y) 0 1067 
Non-li near 

0.0855 

0.1249 

0.0728 

0.3.l.S 
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AMPLITUDES OF VIBRATION 

t h i s  type of v a r i a t i o n ,  i t  is concluded t h a t  t h e  s t r e n g t h  

of t h e  chemica l  bond i s  i n  t he  o r d e r  In-Cl(Sn-GlL.Sb-Cl, 
in 

I t  i s  impor t an t  t o  n o t e  t h a t - t h i s  series f r r i>frr  

The f o r c e  c o n s t a n t s  f r r  and fq , i n  g e n e r a l  show i n c r e a s i n g  

tendency w i t h  t h e  d e c r e a s e  o f  cha rge  w i t h  s l i g h t  d i s c r e p a n c y  

f o r  SnC1;'. This may be due t o  the  f a c t  t h p t  i n  c a s e  of  InC1;' 

and SbC1; , f K ) f r r ,  wh i l e  for  InCl:; SnCl:' it is 

opposite. On comparis ion of t h e  mean ampl i tudes ,  f o r  bonded 

d i s t a n c e ,  i t  is found t h a t  t h e s e  d e c r e a s e  wi th  t h e  d e c r e a s e  

of cha rge  and i n c r e a s e  of  o x i d a t i o n  s t a t e .  T h i s  behaviour  is 

o p p o s i t e  t o  t h a t  o f  f o r c e  c o n s t a n t s .  It is also no ted  t h a t  

mean ampl i tude  cor responding  t o  non- l inea r  d i s t a n c e  is  g r e a t e r  

t h a n  t h e  l i n e a r  d i s t a n c e  and i t  i s  approximate ly  t h e  same f o r  

t h i s  s e r i e s  of i s o e l e c t r o n i c  sequence. 
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