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Studying of process of a quark-gluon plasma formation in heavy ion collisions at high energy 

causes the big interest in last years. The quark-gluon plasma is that state of substance in which there 

was our Universe at once after the Big Bang. The  main goal of high energy nuclear collisions is to cre-

ate in laboratory a quark-gluon plasma of macroscopic size, to find its signals and to investigate its 

properties. Using the hydrodynamical theory with scale-invariant initial conditions – model Bjorken, in 

the given article the evolution of a equilibrium quark-gluon plasma created in collision of heavy nuclei 

at high energy is considered. Much attention is given to the self-consistency phenomenological descrip-

tion of phase evolution of a hot and dense nuclear matter during its expansion (cooling) to final scat-

tering secondary particles. Expression for volume a quark-gluon of plasma created in collision is received. 

.   XXI .    
   : RHIC 

( , )  LHC ( , ). 
     

    -  
 –  ,  

     [1]. 
,  -   

     
  .    

 -   -
     (  

   ) -
,       

  .   -
    -  

  . 
 -  

     
 .      

 : 
1)  ,   -

   t0    
   -

  – -  ; 
2) -     

,    Tc ( -
  ct   )   

  ; 
3)     -

   ,    cT  
   ht     
  ,     -

 ; 
4)   ;  
5)   ft    fT   

   -
,  « »  -
   . 

     
  . -
  ,  -
  (    -

  ),    
     

  [2], -
    (  -

  ): 

0,ik

k

T

x
 ( ) ,ik i k ikT p u u pg         (1) 

 ikT  –  - ; x  – 4- -
 ;  –  ; p  – 

     -
; iu  – 4-  ; ikg  – -
  ( 00 1g , 1iig ). 

 
.   

 :  

1 –  ; 2 – -  

; 3 –  ; 4 –  ;  

5 –   

 

,     -
   -

 , -

 

1 

2 

3 

4 

5 



 43

     -
, ,  ,   

 p =  / 3,    
 . 

,     
  ,   

,      -
 .   -

     -
    .  

,     -
   -

   .  -
       
,      -

  .  
,     -
    -

  ,  -
     [3]. 
  [4]     
  ,   

    -
 .     

      -
,     -

   .     -
  [4]    

  -  ,   
  . 

 .    
     -

 ,  
 [5].    

  , 
    -

     
  .    

 ,  , -
 .    

 (1)    

0,
ds s

d
                        (2) 

 s  –    (  

); 2 2t x  –   

   (   

 ,     

1c ).   (2)   

( )
s

s ,                           (3) 

 s  –    -
    .  

 ,      
 ,    -

 0       
 0.T      -

 -   , 

   (3). 
  -   

    cT   
  c ,   -

 -    .  -
 (3)   -  

    c  

0 0
c

c

( )
( )

s
s .                      (4) 

   h    -
,     -

  .    
 ( )hs     

.      [6] 

4
3

c
c( ) ( )h

h

s s .                     (5) 

    -
 .     -

  cT   fT     f ,   
   -

,     . 
 (3),    -

    f   

( )
( ) h h

f

f

s
s .                  (6) 

  (5)  (6)    
  c( )s  -  -

     
     ( )fs  -

  : 

4
3

c
c( ) ( ) h

f

h f

s s .               (7) 

  (6)   
 , -

   

3

c

( ) ( )
f

f h

T
s s

T
,                    (8) 

  
3

c

fh

f

T

T
.                       (9) 

   (7),  

4 3
3

c
c

c

( ) ( )
f

f

h

T
s s

T
.           (10) 

,      -

    [6],  

c6,16 .h                        (11) 

,    -
 c 190 T   ,   



 44

   -
, 130 ,fT    (10)  

c( )
( )

35
f

s
s .                     (12) 

    -
    -

 ,      
    -

    , 
. . c a( ) ( )fs V s V ,  V   V  –  

-      -
.    (12) 

,  

35

V
V .                         (13) 

    - -
     -
 cT   ,fT      -
 .    V   
     -

     -
  [7].  -

  -   -
    ,   

   [4]. 
.   
    

    
     -
 .    -

   -
      -

   .  
     

  ,    -
    
    -
 .    -

, ,     
 -   -

    
   . 
,  ,      
      

  -
  [8]. 

  -  
     -

    -
,       

.  -  , -
  ,     
   ,   

   -
 [9]. ,    (13) -
  -    -
    -
 .    -

     . 

 

1. Wong, C. Y. Introduction to high energy 
heavy–ion collisions / C. Y. Wong. – World Scien-
tific, Singapore, 1994. – P. 198. 

2. , . .    -
 :     -

  / . . , . . -
, . .  // . – 2004. –  

. 174,  5. – . 473–493. 
3. , . .  -

     / . . -
, . . , . . . – .: 

, 1987. – 200 . 
4. , . .   -

  -    
    -

 / . . , . .  //  
. . VI, .- .   . – 

2008. – . XVI. – . 46–48. 
5. , . . -   / 

A. . , . . , . . -
. – .: , 1987. – 56 . 
6. Shucla, P. Inhomogeneous nucleation in 

quark-hadron phase transition / P. Shucla, A. K. Mo-
hanty, S. K. Gupta // Phys. Rev. – 2000. – Vol. C62. – 
P. 143–153. 

7. Wiedemann, U. Hanbury Brown-Twiss in-
terferometry / U. Wiedemann, U. Heinz // Phys. 
Rep. – 1999. – Vol. 319. – P. 113–129. 

8. , . .  
     

-   / . . ,  
. .  // . – 2003. – . 163,  7. – 

. 29–44. 
9. Ambar, J. How big is the source that pro-

duces quark-gluon plasma in heavy ion colli-
sions? / J. Ambar, V. Ravishankar // Phys. Rev. – 
2004. – Vol. C70. – P. 281–283. 


