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MEAN AMPLITUDES OF VIBRATION FOR ALUMINUM AND 
FERRIC CHLORIIW DIPLEHS 
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Div i s ion  of P h y s i c a l  Chemistry,  The U n i v e r s i t y  of Trondheim, 

N-7034 Trondheim-NTH, Norway 

ABSTRACT 

Mean ampl i tudes  of  v i b r a t i o n  were c a l c u l a t e d  from 
spec t roscop ic  d a t a  f o r  a l l  t h e  t y p e s  o f  i n t e r a t o m i c  d i s -  
t a n c e s  i n  A 1 2 C 1 6  and Ee2C16. 

INTRODUCTION 

I n  a p rev ious  paper’  normal c o o r d i n a t e  a n a l y s e s  were 
r epor t ed  f o r  A 1 2 C 1 6  and r’e2C16. The purpose of t h e  p r e s e n t  
work i s  t o  c a l c u l a t e  mean ampl i tudes  o f  v i b r a t i o n 2  f o r  t h e  
molecules .  These q u a n t i t i e s  a r e  of g r e a t  va lue  i n  connec t ion  
w i t h  e l e c t r o n  d i f f r a c t i o n  s t u d i e s .  Modern g a s  e l e c t r o n  
d i f f r a c t i o n  i n v e s t i g a t i o n s  have a c t u a l l y  been performed f o r  
t h e s e  molecules ,  v i z .  A 1 2 C 1 6  and Fe2C16,4 among o t h e r s  
of t h e  br idged  M2X6 metal-haloKen type  : k12Br6, G a 2 C 1 6  5 
and Ga2Br6. 5 

C OMPUTATI OIJS 

The s t r u c t u r a l  parameters  and f o r c e  f i e l d s  adopted i n  
t h i s  work are r e p o r t e d  e l sewhere  .’ The computa t ions  of mean 
a n p l i t u d e s  were performed by s t anda rd  methods2 u s i n g  an  
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TORSET AND CYVIN 

ALGOL program ser ies  des igned  f o r  t h e  U N I V A C - 1 1 0 8  computer 
a t  t h e  Computing Cent re  o f  The Un ive r s i ty  of  Trondheim. 

a t  a b s o l u t e  zero  and room tempera ture  are c o l l e c t e d  i n  
Table 1 .  The n i n e  t y p e s  of  i n t e r a t o m i c  d i s t a n c e s  a r e  i d e n t i -  
f i e d  i n  accord w i t h  p rev ious  r e p o r t s .  6,7 

The r e s u l t s  of t h e  c a l c u l a t i o n s  f o r  A12C16 and Fe2C16 

DISCUSSION AND COKCLUSION 

The a p p l i e d  f o r c e  f i e l d s ’  were r e p o r t e d  t o  be u n c e r t a i n  
f o r  some reasons .  Neve r the l e s s  we b e l i e v e  t h a t  t h e y  g i v e  mean 
ampl i tudes  o f  s i g n i f i c a n t  va lue  i n  e l e c t r o n  d i f f r a c t i o n  
s t u d i e s .  The ob ta ined  r e s u l t s  (Table  1 )  a l l  seem t o  have 
r easonab le  o r d e r s  of magnitude. 

been r e p o r t e d  p rev ious ly  f o r  A 1 2 C 1 6 . 8  The mean ampl i tudes  of 
v i b r a t i o n  which w e  have deduced from t h e s e  d a t a  are r a t h e r  
d i f f e r e n t  from our  r e s u l t s  (Table  1 ) .  The p rev ious  d a t a ,  how- 

General ized mean-square ampl i tudes  of  v i b r a t i o n 2  have 

TABLE 1 
Mean Amplitudes of V i b r a t i o n  (A u n i t s )  

Dis tance  
A 1 2 C 1 6  

O K  298 K 

Fe2C16 

O K  298 K 

0.047 0.054 

0.051 0.060 

0.070 0.117 

0.058 0.074 

0.055 0.071 

0.069 0 .112  

0.064 0.097 

0.094 0.203 

0.072 0.122 

0.043 

0.050 

0.085 

0.055 

0.063 

0.082 

0.070 

0.144 

0.088 

0.049 

0.063 

0.235 

0.089 

0.091 

0.170 

0.1 24 

0.527 

0.202 
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VIBRATION IN KL2C16 AND Fe2C16 

9 ever, were obtained from a force field based on an old 
vibrational assignment, which presum.ibly was improved in o w  
previous work. 1 

Mean amplitudes of vibration for Fe2C16 from spectro- 
scopic data are given here (Table 1 ) for the first time. 
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