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Introduction 
A disc of silicon, 18 ram. diameter ,  1 ram. thick and cut  
parallel to the  (100) plane,  was loaned to the  authors by 
Dr E. Billig, of the  Associated Electrical Industr ies  
Laboratories,  Aldermaston ,  Berks. The disc had  been cut 
perpendicular  to the  g rowth  direction from a large mono- 
crystalline ingot which was pulled from a mel t  of hyper- 
pure silicon by a special technique developed at  the 
A.E.I .  Laboratories.  This technique consists essentially 
of an adapta t ion  of the  Czochralski me thod  to deal wi th  
highly reactive mater ia ls  at  high temperatures ,  special 
care being taken  to avoid  contaminat ion  of the  mel t  and 
straining of the  ingot.  This specimen was used in con- 
junct ion  wi th  a Geiger-counter  spectrometer  in the man-  
ner a l ready described (Ramachandran  & Wooster,  
1951a, b) to de te rmine  the  in tensi ty  of scattering from 
small volume e lements  of reciprocal space along lines 
(rekhas) passing th rough  the  reciprocal point  (relp) 400. 
The rekhas chosen were parallel to [100], [010] and [110]. 
The in tens i ty  of f irst-order diffuse scattering is propor- 
t ional to the  reciprocals of c n and c44 for the  rekhas [100] 
and  [010] respectively. The corresponding intensi ty  for the  
rekha parallel to [110] is proport ional  to 

1 1 - - +  
C11--C12 C11"~-C12"~-2C44 " 

Thus from the measu remen t  on the  rekha parallel to [110] 
the  th i rd  constant  c1~ can be determined.  

Experimental results 
The results of observat ions along the three rekhas parallel 
to [100], [010] and  [110] passing through the relp 400 

Table 1 

/ (counts in 5 min. for direction 
of rekha) 

R 1/R 9 ^ 
(cm.) (era. -2) [100] [010] [110] 

4-5 0-0494 43.3 55.6 57.3 
3 0.111 62-2 105.8 110.9 
2 0.25 117.5 193.2 204.3 
1.5 0.444 177.3 327.9 325.7 
1.25 0.64 246.3 - -  - -  

Background 24 24 24 

Slope of l ine lversus  1/R ~ 345 690 712 

are given in Table 1 (R is expressed in cent imetres  on a 
representat ion of the  reciprocal latt ice for which uni t  
distance ---- 50 cm.). 

Corrections were made  for divergence, though  only the  
yJ correction exceeds 1%. A correction of 2 % was applied 
on account  of the second-order diffuse scattering. 

The ratios of the  elastic constants  found from these 
restflts were as follows: 

clJc n --- 0.393, C44/Cll  = 0"50. 

I t  is es t imated tha t  the accuracy of the elastic ratios is 5 %. 
The compressibili ty of silicon is given by Br idgman (1948) 
as 

fl ---- 1.001 × 10 -19 cm. 2 dyne -1, 

and since fl = 3/(cn+2c1~ ) we may  combine this value 
wi th  the  ratios given above to obtain the  values 

c n =  16.8, c~2= 6.6, c44---- 8 .4×10 n d y n e c m .  -~. 

]VlcSkimin, Bond,  Buehler  & Teal (1951) and  McSkimin 
(1953), using an ultrasonic method,  have also deter- 
mined  the  elastic constants  of silicon and the  values 
obtained are 

c n = 16.57, cx2 ---- 6-39, c,4 = 7.96× 10 n dyne  cm.-% 

The values obta ined in the  present  invest igat ion using a 
f requency of approximate ly  10 n Hz. do not  differ 
significantly from those obta ined by McSkimin at  ultra- 
sonic frequencies. 
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The dynamical  theory  of X-ray  reflexion leads to the  reflexions, obtained wi th  X-rays polarized wi th  the  
well known result  t h a t  in the  case of a surface reflexion vibrat ion direction parallel and perpendicular  to the plane 
from a perfect non-absorbing crystal, the  integrated of scattering, are in the  ratio of Ices 20[:1, where 0 is 


