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The Normal Vibrations of Some Silicon Tetrahalides 

as Calculated by Urey-Bradley Field 
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(Received November 27, 1952)

Assuming the Urey-Bradley field, Simanouti 

calculated the normal frequencies of many 

polyatomic molecules which are in good agree-
ment with the observed values.(1) (2)(3) In 

the present paper, the normal frequencies of 

some silicon tetrahalides were calculated using 

the similar tyre of potential field, according 

to which the potential energy of a molecule 

can be expressed as follows,

where the notations same as those given in 
reference (1) are used. K, H and F denote 
stretching, bending and repulsive force con-
stants, respectively. The values of these force 
constants were determined so as to give the 
best fit with the observed frequencies of SiCl4, 
SiBr4 and SiI4i taking the equilibrium bond 
distances Si-Cl, Si-Br and Si-I as 2.01, 2.15 
and 2.43 A, respectively (see Table 1). Here

Table 1

The k's denote the intramolecular te: sions. 

we assumed that F' value is about-10 % of 
F value.(4) Some of these values agree very 
well with those given in reference (3). Using

Table 2 

Calculated vs. observed frequencies (cm-1)
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the common values of these force constants, 
the normal frequencies of SiCl4, SiBr4, SiI4, 
SiC13Br, SiCl Br,i SiClBr3, SiCl3I, SiCl2I2 and 
SiClI3 were calculated in the same way as in 
reference (1), where we assumed that the force 
constants relating to both unlike halogen atoms 
X and Y have the average values of two 
force constants which are concerned with each 
of them. The results are shown in Table 2. 
The calculated frequencies are in general in 
good agreement with the observed values. 
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