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B o g o l y u b o v ' s m e t h o d has b e e n u s e d in n u m e r i c a l e s t i m a t i o n of the c o r r e -
l a t i o n c o n t r i b u t i o n s to the free e n e r g y and s p e c i f i c h e a t of a c r y s t a l . 
The c o r r e l a t i o n s i m p r o v e the a g r e e m e n t b e t w e e n . t h e o r y and e x p e r i m e n t 
for the s p e c i f i c h e a t . The c o r r e c t i o n t e r m s in the free e n e r g y i n c r e a s e 
as the atomic w e i g h t s d e c r e a s e for c r y s t a l s of the inert g a s e s . 

An e x p r e s s i o n has b e e n d e r i v e d [1] for the free e n e r g y of a c r y s t a l in the 
h a r m o n i c a p p r o x i m a t i o n t h a t i n c o r p o r a t e s the c o r r e l a t i o n s : 
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p = 1/в = M{kT) со2 = J j - J {<D ' (v ,a ) + - ^ Ф ' (yk a)]:. 

w h e r e к is B o l t z m a n n ' s c o n s t a n t and Ф(г) is the t w o - p a r t i c l e p o t e n t i a l , w h i c h is 
t a k e n in the L e n n a r d - J o n e s f o r m 

Ф (r ) = 4e 
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т к Ne Ar Kr Xe 

4 8,91 1,21 0,60 0,37 
6 8,91 1,21 0,60 0,37 
8 8,91 1,21 0,60 0,37 

10 8,91 1,21 0,60 0,37 
15 8,91 1,21 0,59 0,36 
20 8,89 1,20 0,58 0,35 
25 8,81 1,19 0,56 0,33 
30 8,64 1,17 0,52 0,30 
35 8,34 1,13 0,47 0,26 
40 7,92 1,07 0,40 0,20 

P i g . 1 

w h e r e the p a r a m e t e r s e and a are t a k e n from [3] , a is the d i s t a n c e b e t w e e n n e a r e s t 

n e i g h b o r s , z ^ is the n u m b e r of a t o m s in c o o r d i n a t i o n s p h e r e k , and v ^ is the co-

o r d i n a t i o n n u m b e r . 

F r o m (1) we get an e x p r e s s i o n for the s p e c i f i c h e a t of a c r y s t a l at c o n s t a n t 
v o l u m e 
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w h e r e 
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C f e 9 = C g K ) ; C," = С 9 ( а> 1 Л ) . 

E q u a t i o n s (1) and (2) are t a k e n as the i n i t i a l ones for n u m e r i c a l p u r p o s e s ; 
the c o n t r i b u t i o n of the c o r r e l a t i o n t e r m s to the free e n e r g y is d e r i v e d from 

N—l 
,9 . . „ 9 

Л F 

N 2 U>kEj+tkE?k)-E« ( 3 ) 

The t a b l e g i v e s n u m e r i c a l r e s u l t s for A F . 

The o b s e r v e d v a l u e s for the spec ifiv h e a t C v w e r e t a k e n from [2] ; С is 

g i v e n in r e l a t i v e t e r m s С = C v / 3 R in F i g s . 1 - 3 , w h e r e R is t h e u n i v e r s a l gas 

c o n s t a n t . The o b s e r v e d p o i n t s are d e n o t e d by c i r c l e s . T h e s p r e a d of the m e a -
s u r e m e n t s at a g i v e n p o i n t d o e s n o t exceed the d i a m e t e r of the c i r c l e . T h e С 
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F i g . 2 P i g . 3 

in the s e l f - c o n s i s t e n t a p p r o x i m a t i o n are d e n o t e d by t h e d o t - d a s h c u r v e , w h i l e 
the solid line d e n o t e s the r e s u l t w i t h i n c o r p o r a t i o n of the c o r r e l a t i o n . 

The n u m e r i c a l e s t i m a t e s show that i n c o r p o r a t i o n of the c o r r e l a t i o n p r o d u c e s 
i m p r o v e d a g r e e m e n t b e t w e e n t h e o r y and e x p e r i m e n t for a l l s u b s t a n c e s . At s u f f i -
c i e n t l y h i g h t e m p e r a t u r e s , the s p e c i f i c - h e a t c u r v e s for the s e l f - c o n s i s t e n t field 
a p p r o x i m a t i o n are in a g r e e m e n t w i t h t h o s e w h e r e c o r r e l a t i o n is i n c o r p o r a t e d (40 К 
for A r , 30 К for K r , and 20 for X e ) . In the case of A r , the s e l f - c o n s i s t e n t 
a p p r o x i m a t i o n gives r e a s o n a b l y good a g r e e m e n t w i t h e x p e r i m e n t d o w n to 20 К (the 
error is 10%). I n c o r p o r a t i o n of the c o r r e l a t i o n r e s u l t s in good a g r e e m e n t w i t h 
e x p e r i m e n t d o w n to 9 K , and good q u a l i t a t i v e a g r e e m e n t d o w n to 5 K . S i m i l a r r e -
sults w e r e o b t a i n e d for Kr and X e . The E i n s t e i n t e m p e r a t u r e for Ne is a b o v e t h e 
m e l t i n g p o i n t , and t h e r e f o r e a c o m p a r i s o n w i t h e x p e r i m e n t is p o s s i b l e only w h e n 
h i g h e r - o r d e r a n h a r m o n i c i t y is i n c o r p o r a t e d . 

The v a l u e s of AF in the t a b l e show that AF is v e r y c l o s e l y c o n s t a n t even at 
T = 10 K; the c o n t r i b u t i o n from the c o r r e l a t i o n t e r m s to the free e n e r g y of Ne 
in this r e g i o n is a b o u t 9% (1.5 for A r , 0.6 f o r K r , and 0.4% for X e ) . T h e r e f o r e , 
the c o r r e l a t i o n s are m o s t i m p o r t a n t for c r y s t a l s of the light inert g a s e s . 

T h e a u t h o r s are i n d e b t e d to P r o f e s s o r I . P . B a z a r o v for s u g g e s t i n g the p r o -
b l e m and for d i s c u s s i n g the r e s u l t s . 
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