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Summary

It is shown that on the basis of the quantum-mechanical
calculations Gibb’s free energies are the same for three most
stable conformers in the neighbourhood of 300 L temperature.
The jump of the heat capacity is caused by conformational
transition in this point.

 3.05.07 .

 533.9

. . 

. . )

,
, , -

.

-
-
-

. 
, -
, ,

. -
-

, -
, -

-
. 

-
, 



49

-
, -

,
.
-

, -
, 

,
-

. -
-

 [1, 2], 
,  [3, 4]. -

, 
 [5, 6]. -

, 

. -
,

, 
 [7].

.
-

. ,  i , 
 ( . 1)

( , )mac mic mic
ij ij ik ik jk k

k
F F F P dr r r ,     (1)

mic
ijF  – -

i j; mac
ijF  – ,

;
( , )ik jkP r r – 

k i
j . 

i j , 
-

k .

-

ij i
) 

mic
ij i ijF .                       (2)

, 

ij
mic

ij i ijF .                   (3)
 (1) 

-
( , )ik jkP r r . , , -

, 

1( , ) exp ik jk
ik jk

B

P
V k T

r r ,       (4)

kB – ; T – 
; V – .  1/V  (4)

, -
 (1) 

k
.
 (2)–(4)  (1) 

i ij i ij i ik k

1 exp ik jk
i ij i ij i ik k

k B

d
V k T

r . (5)

 (5), -

1 1 jkik
i ij i ij i ik k

k B B

d
V k T k T

r .

(6)

1i j

k

. 1.
. :

;  –



50

  2007.  2

1
i ij i ij i ik jk k

kB

d
Vk T

r .  (7)

 (7) 
-

( , ) ( , ) ( , ) ( , )a b a b a c b c c
i ij i j i ij i j i ik i k jk j k kr r r r r r r r r

( , ) ( , ) ( , ) ( , )a b a b a c b c cc
i ij i j i ij i j i ik i k jk j k k

c B

N d
Vk T

r r r r r r r r r ,    (8)

Nc – c .
nc = Nc / V -

i  ( )  
 (8), -

 [8]

( , ) ( , ) ( , ) ( , )a b a b a c b c c
i ij i j i ij i j i ik i k jk j k kr r r r r r r r r

( , ) ( , ) ( , ) ( , )a b a b a c b c cc
i ij i j i ij i j i ik i k jk j k k

c B

n d
k T

r r r r r r r r r .     (9)

, -
 (9) -

-
, -

, -
.

, 
 (9) 

.
 – . -

-

( ) a b
ab

e er
r

,                       (10)
a b
i jr r r  – -
, ea eb – .  (9)

, -

( ) expa b
ab

D

e e rr
r r

,             (11)

. 
1/ 224 /D a a Ba

r n e k T
-

.

 – -
. -

[1, 2].

( ) 1 exp ln 2expa b
ab ae be B

ab ee

e e r rr k T
r

2

2( ) 1 exp ln 2exp
ln 2ab ae be B

ab ee

r rr k T ,       (12)

/(2 )ab ab Bk Th  – 
; /( )ab a b a bm m m m  – 

am
bm ; h  – . 

 (12) 
. -

, -
, 

 (10).
-

 (12)  (9) -
-

:
2

2 2 2 4 2 2 2 2 2 2 2 2

4 1 1 1 1( )
(1 ) (1 )(1 ) (1 )ee

ee Di ee ii ei

ek
k k k r k k k

%

2 2 2 4 2 2 2 2 2 2 2 2

4 1 1 1 1
(1 ) (1 )(1 ) (1 )ee Di ee ii eik k k r k k k

2

2 2 2 2

11 exp
(1 ) 4Di ii

kA
k r k b

,  (13)

2 2

2 2 2 4 2 2 2 2 2 2 2 2

4 1 1 1 1( )
(1 ) (1 )(1 ) (1 )ii

ii De ee ii ei

Z ek
k k k r k k k

%

2 2 2 4 2 2 2 2 2 2 2 2

4 1 1 1 1
(1 ) (1 )(1 ) (1 )ii De ee ii eik k k r k k k

2

2 2 2 2 exp
(1 ) 4Di ii

A k
k r k b

.        (14)

2

2 2 2

4 1( )
(1 )ee

ei

Zek
k k

% ,        (15)



51

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

1 1 1 1 11
(1 ) (1 ) (1 )(1 ) (1 )De ee Di ii De Di ee ii eik r k k r k k r k r k k k

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

1 1 1 1 1
(1 ) (1 ) (1 )(1 ) (1 )De ee Di ii De Di ee ii eik r k k r k k r k r k k k

2

2 2 2 2 2

11 exp
(1 ) 4De Di ii

A k
r k r k b

.   (16)

2 1( ln 2)eeb , 3/ 2 2ln 2 / 4BA k T b e ,
2 1/ 2( / 4 )De B er k T n e , 2 2 1/ 2( / 4 )Di B ir k T n Z e  –

, Z – 
.

-

( ) ( )exp( )ab abr k i dkr k% .       (17)

-
Z = 1 e in n n .  .  2

-
2 / 0,1Be ak T ,

1/ 3(3/ 4 )a n  – 

, 2 2/ 1s er am e h . -
, 

(11) 
, -

 (12).
 – 

. ,
, : 

, , -
, , -

. -

 [9]:
2

( ) ( ) ( )ee pp ep
er r r
r

        (18)

,

2 1 1 2( ) ( ) exp ,pn en
B B

rr r e
r a a

2 2( ) exp ,nn
B

e rr
r a

          (19)

.
-

 (9) 

, ,

1( ) ( ) ( ) ( ) ( ) ( )ab ab c cc ab ac bc
c e i n

k k A k k k k% % % % % %

( ) ( ) ( ) ( ) ( ) ( )ab ab c cc ab ac bck k A k k k k% % % % %
, , ,

ab c d
c d e i n

A A

( ) ( ) ( ) ( ) ( ) ( )ac ad cd aa cc ddk k k k k k% % % % % %
2 2( ) ( ) ( ) ( )aa cd cc adk k k k% % % %

2( ) ( ) 2 ,dd ack k% %            (20)

, , ,

1 ( ) ( ) ( ) ( )a aa a b aa bb ab a b c
a e i n a b

A k A A k k k A A A% % % %

21 ( ) ( ) ( ) ( )a aa a b aa bb ab a b cA k A A k k k A A A% % % %

( ) ( ) ( ) 3ab bc ack k k% % %
2( ) ( ) ( ) ( ) ( )aa bb cc aa bck k k k k% % % % %

2 2( ) ( ) ( ) ( ) 6 ,bb ac cc abk k k k% % % %    (21)

/a a BA n k T , ab  – .

. 2.
.  –

 (17), (13), (16);
 –  (12);

 –  (11)



52

  2007.  2

, -

-

.
-

, 
 [10]. . 3 -

2 / 0,5Be ak T ,
1/ 3(3/ 4 )a n  – 

, 2 2/ 5s er am e h .  – 
, 

0,8574 .
, -

, 
, 

-
. ,

 (19) ,
, 

, -
-

, 
. 3.

, -
-

 (9). 
, 

-
. -

 (9) -

-
, .

1. Deutsch C. // Phys. Let. A 60, 317 (1977).
2. Minoo H., Gombert M.-M., Deutsch C. // Phys. Rev.

A 23, 924 (1981).
3. ., .

. ,
1994.

4. Baimbetov F.B., Nurekenov Kh.T., Ramazanov T.S. //
Phys. Let. A 202, 211 (1995).

5. Baimbetov F.B., Bekenov M.A. // Ramazanov T.S., 197,
157 (1995).

6. Arkhipov Yu.V., Davletov A.E. // Phys. Let. A 247, 339
(1998).

7. Baimbetov F.B., Davletov A.E., Ismukhamedov T.K. //
PPPT-6 Conference. Minsk, 2006. . 169.

8. Arkhipov Yu.V., Davletov A.E. The European Physical
Journal D 8, 299 (2000).

9. ., . .
., 1974.

10. Arkhipov Yu.V., Baimbetov F.B., Davletov A.E. //
Physics of Plasmas 12, 082701 (2005).

-
, i 

, i i i 

i .

Summary

Based on the simple properties of equilibrium distribution
functions an elementary theory of renormalization of particles
interaction in plasmas is suggested and, thereby, a generalized
Boltzmann-Poison equation for the potential energy of pairwise
interaction is obtained taking into account the presence of a
third particle.
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