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Distr i but ion
R e l a x a t i o n T i m e A p p r o x i m a " o n å

Z HOIJ Y UEF Oi ng Y A NG Fang U Jia- Rong

( Imsmut- d pa t ie phy--ü , Hua ba-2g Na- -» Umt¼" AEY-w uh zz43́ Y79 . (k n- )

A M m a Fm QGP Kineti c equation- w¨ colh ie-z izzteg al- - by ua ne tbe realazati e-1 time × pm­ ma im . we caiculate É e dim bu-

tion h d en- ­ tbe ,eeend orde em ed en . We oMain É e dUM bm ± × , a om fa Õ ¡ , ( m d azb Ê ,. ª , ) and d um m dÔ É e

pe,² uh tiorz of the EUCMauon d dze £olor fleld . 'ITEm m the hid H m peratur, low-dem ity a Ê , we di scuse the char- d em ies of the

disut but ion h nem -- -m d ú e É ± " get tbe na bm om dem ity ¤± ² e ena g dem ty .

kineUc tbeo® , rel¤6Ê ' " e beavy ion cd l iSion -diÉ ibution h ECtie-m m qua- i-equi l ibetmn J eIm a m m ze appmxima mnk ev WOM B

1 Int roduction

One of the mai n obj ec ti ves d th e f u tu Ó hi d 1¤energy

exp ed m enu i s to detect a new ¢ ' e d m tter ca l l ed th e

q um² gl uon p l asma ( QG P ) , whi c h i s ex pected to k

fou nd a large eon i si on EM ch i nes m ch " R EH C an d L H C .

Considem b l e att ent i on has been pai d m th e mechan i sm d

the fon n at ion and th e evol ut ion d h QG V Ð . 'IE e h m -

dam enta l th eo ret i c meth od s deal i ng wi th th e QG P an th e

f i ni t e- t emperat u re a eld th eo ® , th e k i neHc th eory and p he-

nomeno loe cd anal y si s . × Be k i net i c th eory i s a saati st i ca l

theOI7 that cm d eal wi t h both th e th ermd eq u i l ib d um and

the Em -eq u i l i b r i u m phenomena . ö ,e k i net i c equ at i on s for

t he QG P have been fom Eed und er th e genem l f ra me of t he

stat i × cal theoÇ and i ts dynazØ c basi s i s th e quan tu m

ch m modyn am i cs ( QC D ) , wh i c h the componen t pan i c les

d th e system obey . 'ITEey are ì d el y used to i EWesUÁ te the

p rop ed i es d t he Q G P[7¤¤) .

Ç Ee QG P , ¤ fon ned i n the m laMv ist i c heavy ion co Ui -

sion s , i s gen eral l y bel i ev ed to h in a them al EZoa -em i l i b -

ri um sta te d ud ng i n i t i al st age , " i t i s hnpon m t to study

non - equ i l i b d u m phe nomena in th e QC P . A eeoM i Eû to sta -

t i st i cal mec han i cs , i f th e pan i c l e d i st r i but i on fu nct i on of

t he system i s kn om , m y obm w ab l e p hysic al qu an t i ti es
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underin QGPFunctions k inetic

can h obtmned thmud z standard method . Hence . the

non-equi l i bd um dietd bution function i s the basis for sol v-

i ng non-e× ,i l ibrim z pmblems . Unfozt unatel y . it is d im eul t

to obtai n th e Em -equi l ibr ium diś buti on fund o-u by

strictly solving the QGP Ki ne6 e equations . However - when

the EuctuaEi on d the eolor Reld in the QGP is a the g T

level ( g is the eØ PIi ng constant of pen uÉ ati ve QCD and

T h the ù ë eÕ um in tbe QGP ) , m ny pmpezt ies d the

QGP in quasi -equi l ibd um have been d iscussed i n the QGP

ki netic equm ons wi thout coll i sion intee d t û 11J . Nou ns

the h et that one u- tsal ly tak es eon ision intee d i n the m -

lax¡ £n ti me approxi mat ion , ½ calculate the distri bution

functions in the QGP ki net ic equa im s under thi s approxi -

maHon in th is paper , and assume that the peEé ö ation of

the c£lor aeld nuctuati on m a the g T level and the fh setu -

ation mak es the QGP i n a non-equi l i brium state .

Since the thr tuati on is a smal l qum tity , the sn tem

m H be in quasi -etpzi l ib ri m - i n other words , i t i s neariy i n

equil ib rium state . × Ee di stdbut ion harBet h n d the system

cm be generzdl y descdbed m
f = f o) + õ l) + ,r Ã 2) + ­ , ( 1)

where f o) is the dim buHon hmCHon in £quil ibdumJ 4IU

f m the Erst and the second Od er com d ons to the ² -

tdbut ion fund om in equi l ibdum , K is a geale fä " " ø ich
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, T t f - - u r ß ¡ ² ' ä t ¤ ' ¢ Ð Ô , , v " ' ) h , Ä ¶ ' 1 4 ¤

i s i EZ t z w d EE £ e d t o d e s c r i b e t h e O M e r o r t h e c o r m c t i o n s - C d = - ÷ ( i - i Ù ) ,

- r

u e n É e d i e t z t b u t i m × EI d i o m i n q u a s i i - e q u i l i b r i u m c a n

w i m m i = f , y w G m p m e e n t t h e d i s t d b u t i o n f u n c t i o n s ,

b e o b t a i n e d b Ã u s i n g t h e s t e ? b y - s t e p i t e r a t i o n m e t h o d .

i (07 = f o} ,Y e) or GØ} m tlze com ponCHng distribution

. O m i n e q u i l i b m m , Å a n d r m t h e s i n g i e p a n i c l e

2 S o l v e ¤ e k i n e 6 c e q u a a o n t o a e s e c o m d o r ¤

e n e r g y a n d t h e r e l ó a Z i o n t i m e , E e s p e c t i v e l y -

d e r c o r r e c t i o m

S i n c e t h e Q G P k i n e t i c e q u a t i o n s a m n o n - A b e l i a n

r c o n v e n i e n c e , w e w O E K i n t h e t e m p o r a l

I n a s e m i - c l a s s i c a l l i m i t , t b e d i s t r i b u t i o n h n c t i o n s g a u g e m

g a u g e , A C ( z ) = ( 0 , A . ( t ) ) . T h e n t h e r e l a t i o n b e t w e e n

m g w e R E e d b y

a t h e C O L o r e l e c t r i c tÔ1 e l d a n d t h e v e c t o r p o t e n t i a l b e c o nm Ee s

fm D Ñ , p§ )̈ + ÅÁ f ÔÉ¶ ñå ; {¡ FÉ P

ØØ ) ôØ Ú¨h )Ì = - ¥# AÉ ; ( Z¨

)

- a -

f D J ( Ó , p ) - f r Ç ; { ² , » ª , p ) } = í , Ò 1 e Q G P k i n e t i c µ a i m i n d m m o m e n t u m s p a c e

( 3 ) a n d i n t h e t e m p o r d Á Eg e a m

p t G ( Ó , p ) + f f Ù þ { è , ² , p ) } = C G , 4 ( f h P ) + ¡ ü ¿ [ ¨ E ) J Y Ê : f f j j ! -

( 4 ) - h f U ´ Ø - Ø 1 ) l

¹ ÷ 1 { E s ( EU E ) } -
§ m C A t z f J , G ) m h d i S i o n i n t ÷ l s J U , 2 Æ : d l ' , t i d p s j

¨ ( ªḧ̈ ,4J p̈ ) , Gö (Ø ªÉ̈̈ '4J pÑ ) m tØ l­ æ d¤ iMM'±æ tMÉ²ÉØ dí¾í÷÷ bhMMM Eü½EËí tuô iÊm o¶ n f 1ummÒum¾En E

2 4ÉÌ .J d 4¡ l t 1̈ , dä p 0 j 2 t t t Ø t Ø

q u a d t s , a n t i - q u E k s a Z E d g i u o n s , m s p e c H v e l y . ' E L Ì '

ó ( m ) z A : " ) r , F Fe U ) = F Ç Ô r m t h e x { [ E t ( 0 2 1 ) , E i Ø ¨ , a j f ´ Ø - « - E 2 ) }

f o u p d i m e n s i m p o t e n t i a l a n d t h e g d d t e n s o r d t h e c o l o r f J

- - Á ( f ( Ø , p ) , - f e ¿ ( Ø , p ) ) ,

E e l d , m s p e c t i v e l y , a n d r h t h e g e n e r a t o r d g m u p S U ( 3 ) - T J

i n t h e h m d a m e n t d ´ m e n ç £ n - T E e f l e l d ­ m r i s d e ¤ 4 ( Ø , p ) + i s v t Õ Á [ E t ( EU J ´ Ø - Ø 1 ) ] +

f l n e d m Ó O J I

F ¤ ( z ) = ø A f U ) - a w A ; ( z M z f d : ( z ) A : " ) ,

( 5 )

ì ú ù b e i n g t h e s t m c t u m e o æ æ ü d t h e S U ( 3 )

g m u p . 1 Ì ( z ) = A ? ( z ) T , ¦ ' ( z h F ? ( z ) T , ÷ ×

T b e i n g t h e g e n e m t o r d S U ( 3 ) i n t h e a d j o i n t m p m s e n t -

a m n .

C o r Eª 5 8 p o n d i n g l y , t h e f l e l d e q u a ­ £ n i s

D P F B ( z ) = f ( z ) ,

ê ( z ) - - ¹ | » ÷ ð Ó P W H F T h p ) - Y ´ z , p ) ¿ +
J - 2 J E P t A ¢

2 i I J a G K U , p ) } . ( 6 )

ä 8 . ( 2 ) » ( 4 ) a n d E q . ´ 6 ) m c a l l e d t h e k i n e t i c

e q u a H o m s d Q G P I n - ± .

H o w e v e r , t h e p m p e r f o r n 1 d t h e C O l l i s i o n i n t e F a l i s

n o t e v e n . h t h e p h e n o m e n o l o t H e a l e s t i m a t i o n , t h e c o i l i -

S i o n i n t e g r d i s o h e n t a k e n h t h e m l a x a t i o n t i m e a p p m d -

n 3 a u o n ,

¨ 2 {zdu
¤ z h{E4(Ï C(au ; EO1)}+4 2
- . ¤ z v ¤ . 1¤¤z

x { I Es( Ø1) , EJ( Ø2¡ , aJf ( Ø- Ø1- Ø2) }

1
­ . . , . . . . . . .

OJ 10J2

m- ¨ G ´Ø,p} - T O}( zu,p) ) ,

+ ¡ ý ; Á [ E t ( Ø 1 ) , G ( Ø -

- 1 .

¤ 2 { ~ U ( : ; 1 )

{Ê Eþ 4 (Ø ÁØ Jḧ 2J )Ë , d̈ '̈J '̈ õ

Å { ~ d G ( Ø ¹ E U I )

2 Ð E t Ø , d p o } + Ú 2

1 ¤ z w . 1 ¤ ¤ 2

Á { [ E t ( Ø t ) , Ù ( , 2 ¡ , a j G ( Ø - Ø 1 - Ø 2 ) }

= - f ( G ( Ø , p ) -

Ø E . ( Ø )

ØG( Ø,p )

Gt´ ( Ø,p ) ) ,
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= ¨ ( Ø ) , ( 1 0 )

w h e m Í d = p J p o ¤

W h e n t l ze Q G P c o l o r h l d m n ´ ¯ É æ £ ù , i n o t h e r

W OEd s , i t c m b e t a k e n Ä a p e n u ú ´ ¯ × , m U t y , t h e d i s -

t r i b u t i o n f u n c t i o n s c a n b e e x p a n d e d Ã E q . ( 1 ) . C o n s i d -

e r i n g t h a t t h e e q u a t i o n s o f t h e S e l d a m e o u p l e d Ø t h e d i s -

t r i M U o n h n CH o n s t h m u d z t h e c o l o r c u r r e n t , t h e c h a n g e o f

t h e d i s t r i b u H o n f u n c t i o n s w i l l l e a d t o t h e c h a n g e o f t h e

a m p l i t u d e a n d t h e f m q u e n c y o f t h e f h l d . Ò 2e f l e l d i n t e n -

s i t y a n d t h e h e q u e n c y c a n h e o Ð Ø P Oma n - a y e x p - n d e d u

E ® = E ? } + E ? } + ­ , ( 1 1 )

Ø = Ø ( 0} + Ø ( 1} + Ø { 2) + ­ . ( 1 2 )

I z-- m i n g t h e m i n t o E4 8 . ( 7 ) » ( 1 0 ) , É e n É e S n a m d e r

£ OR e e b o n e q u a b o a s a r e

Ø { 0} f I } ( Ø ) + i s v t » 1 [ E j t } { Ø J J O) ( Ø - Ø E ) ] -

Ó Ø l

¨ {Ejh JYh -«))-
- h t , t '

æ £ l ó ¤}(, - eJBW
2 Ê µ : i E j O ( Ð , » f z

Ó t o p t ¤ } 3

- ¿ ( f ( Ø ) - P ( Ø ) ) , (" Ø

3 )

Ø Ø£ yT ´ l }ø ( ØØ ) +̄ i g¿ Í́ d EÕ ¡ · ®d [ r® tJ̈EÓ7ØE
î {E;BWI),² ´Æ «))+

¤ d j E j l } ( eJ E ) , ² ( Ø - Ø 1 ) ! =

& Ó t a p t - } J

- ¿ ( Y ( Ø ) - r } ( Ø ) ) , " 4 )

Ø ¹ G U } ( Ø ) + i S V 4 5 7 » Ð E i o M , 6 4¤ø , - " 1 Â -

¤¤t Øt
¤ à ¡ ! E j µ ¨ , d G ¨ , - Ø E ) ! -

4Ót apt »
¤ Í t F ¡ { E i W E ) , d G Ð " - Ø , ) ! =

- - I t U F t o } »

Gt' · ( Ø µ) ,

Âf h )Ø (' } E :E} ( Ø µ® ' t Ø J = ¡ J i ¤' t Ea

( 13 ) » ( 16 ) , we getAfter sol ving ä ¤ .

f l)=iji - L f Ei--W)
Ø + ij Ø @, ,

igJ × ,Ú E:É ,
TOg - i J ?- ª :Ejob-) -

" - u Ø uFs

u J Ð Ý :EjEF(Ø),
£" ­ - M¬ USE-

GU} ==i - 4 ? ÷Í !EiÉ £J) +
" + M" £pd '

i , ¢¢i V4 ¨ dG{OE 11} ( Ø) ,
' Ø" ' + U r Ápe

´ 17 µ

(18}

´ 19 )

, - ê f õ I Ng(ó '} +dr e}) +2NedGØ1.t s·2
0J

( 2D )

whem N f i s the f1avor number and N e i s the color num-

ber .

u e equi l i bd um disM buti on is cotoriess . We take

Fen-32i - Dirac di str i bution as quartE ( m d anti -quazt ) di a d -

bution and Boee- Einstein di st ribution Ä gj u£" ' 8. that m

f o} = { ezp [ ¬ ( e - Ì ) l + 1 } - 1. ( 2 1)

T O} = { exp I P ( Å + Ft ) l + 1} - t , ( 22 )

G(0) = [ exp ( p e ) - 1] · , ( 23 )

where e is the m eÔe p- m cle em rg whi ch ¤¤6 86es the

on- shell ml ation e = J p z + m2 . p is the mci pmeal d the

tempemtum and Ì is the chemical potenti al .

Ingeø ng ä s . ( 2 1 ) » ( ¶ ) i nto ä 8 . ( l 7 ) » ( 19 ) ,

we get

f l ) - - 2 i g Â 't
- Ø tOJ + ij f ezp I P ( Å - 12 ) l + 1 x

exM P ( e - ® ) l f o} E i E} ( Ø ) , ( 24 )

ó £ - 2 i g ' t ¿
J - Ø toy - U T e IEP I F ( e + Ì ) ] + 1 A

exp I m e + Ì ) 13 4¤} E j ø " ) , ( 25 )

G t I) - - 2 i g Â Jd x
- Ø ¾' J + iJ Ó ex p ( P Å ) - 1 ¶

exp ( P Å) Gm E i l } ( Ø ) . ( 26 )

h the si mi lar way , ² e m eond order £om CHon di sk ibut -

Eons are

/ 2} =ó ¨ ': urEYÉ )EjEW - ¨ J ÍÄ X

exp [ Â ( e ¤ Ì ) 1 { 1 - exM m e ¤ Ì ) } } ð ' }
{ 1 + × p { p ( e - 12 ) 1 } Z J

- r ¯ ´ 27 '

( 16µ

F Bs 282- w 1 Õ-Ejh (Ø,)EY (Ø- Ê )8J VSWJ
1 " ' ¤ ¤ E, , F

34
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expI m e + 12µ1{ 1 - expI P´ e + Ì )1}¡- 3
{ 1 + expI P(e + Fa}¿}a d

=2g2Fd w1 MEjh (Øt)EjO(Ø- ØJSJ Wj X
fo + M Ó

Gt½

exp´ Â eµ[ - 1 - ezp´ p eµl p tO}
[ exp( p e) - 1] Z w

whem l fi ( Ø) = NeEi (Ø) .

111emfo® , computi ng to the second OM er coÐeCHon ,

the di std bution hmctions aIü

( i + 2 2 u tØ ä f p( · ¨
T - s ØtOFZ+ (1/Ó)zu pI P( e - Ì ) ] + 1 -

{OM ( Ø {OM - ( EI T ) 2 )
16 g 4e ( Øten + ( ¿, ªà ß L : va

u p[ Â(e - II ) l { 1- e, I Ṕ e - Ì )l H -
t a pI P(e - FahBà Lr M: 4phd

13n
y ( 2 Ø { 0 ) 2 m i m e + Ì ) l

, l 1 - 2 gÉ Ø ' " + ( 1 / T ) Z@È I P ( e + Ï ) 1 + 1

4 Ø Ø }2 ( Ø 1¤ - ( 1 / Ó ) ' µ :

16 ze ( eJ tepz + ( I f T ) z ) z j

u p f m e + 11 µ 1 { 1 - ± ÷ , { e + Ì 7 1 n

{ e k p ¾p ( e + Ì ) I + 1 } Z l

Ú fJf I f t

(1+½ Ø{Î ë (PUTttFJJi
, e Ø t n + ( 11 T ) z e x p ( p e ) + 1

16 4 N a ( Ø {Æ - ( U T ) É J F J r E

e ¤ ( OJ t- 32 + ( 1 1 T Y V

e x p ( p e ) I - 1 - e x p ´ j h } 1 1 4 1

[ e x p ( p e ) - 1 1 2 l e x p ´ p e ) ? 1 '

expI P(e + Ì )I + 1'

G

whm themlativiMic limit ² l M J }

At = gT ×¸e used .

Considertng two kinds d l iO t quazb , Nf = 2 ,

from Eq . ( 20 ) , we get

+Ö ![ Å gaaet ' }
-

-

Inserting Eq . ( 33) into Eqs . ( 30 ) » ( 32 ) , we cm get the

distri bution functions d the qumt s , anH-qumt s and d u-

OE18 .

3 Results and

I t is general ly bel ieved that the QGP , ­ tonned in the

Ú Ð íß Ü ï í ë ¦ ï í (Em & NP)

cen t ral area of th e m pi d i ty in hi d 1¤ener gy heavy i on c oUi -

si ons , h as h i e tempem M m ( m Ó th an 175 M ev a l east )

an d l ow chem i cal poten t ia l ( le88 than 5O M eV ) . Now we

am i n a poei ti on to di sc uss th e chara cte r i st i c s of th e d i st r i -

bu t ion funct i ons of componen t pan i cl es in the QG P . In

the eOIn pu tat ioEU t he coup l i ng consta nt g i s tak en m 0 . 3

an d the ± × ati on t i me i s tak en l ess than 1¤ . N oUng th at

gh zons c m at t ai n equ i l i b r i u m mom easi l y th an qu ad u i n

the M me cond i t ion , th e m l ax at i on t i me f or g1120n s i s l ess

th an th at fo r q uaEt s[ Ð . T h e resu l t s fm m the num er i cal

cal cu l at ion m sh own in F i gs . 1- 4 .

3 . 1 T h e q u a r k d i s´ M Uo n h m c 6 0 EE i n th e h i 6 2¤

tem p er a t u re - lo w - d em i t y a r ea

(28)

(29)

(30)

($1µ
Fi g . 1 . Comp z i son of dze q× ad E d i su t buUon

&En em as m quasi- eq ui l ib r i um ( th e , ol i d l i n es )

and the co,TesPOI-d ing h IICt ions M equ i l ib r iu m

( tbe dash m g l i n es ) . U e re lu aUon tun e is l h ,

m d &orn up Ø do, nz , dEe temp er aM re U 6Á ) ,

4 50 , 3Þ , 150 M d respecti vely .

032

03 1

£30

029

(32)
to} {0)

= EU2 = EU

¢®¢
- n

a 27

0245

@.25

and

m

£ 37

Fig . 2 . Qua k diswibution h nc" om under

dib m zt mh zd on time in quasi-equi l ibd um .

Ò2e is450MeV. From up Ø dovnz,temperatum

the reló ¡ £" time m 1 .0 .6 ,0 . 3× , m pecÉ ly .

h Od er to distineuish them clm ly É ey m p104ted

tn a m all ene°° y spm (Æ ¤ - 550 MeV ) .
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FØ . l stmws É ± at m y e ven mne e pam ete en¥ '
3 . 2 G IEBo n d i st r i b u u o n f u n ed o m i n t he M g h - tem p er -

Å , th e val u e of t he qu ar k d i st r ibu t ion f u nct i ons i n qu m ¤
M ur e- low -dem i ty aEÊ

equi l i bd um ( the mud l ine ) is larger than tha d the £" -

msponding di stribut ion functions in eq ui l i bri um ( the h Fig . 3 , it is ¹ sy to m that the m n m d the d u-

dashi ng li ne ) . ö ,e Me m - the ù mpeÕ um is . the lazF r ¶ dist rtbution functions in quasi -equi l ibri um ( the 8ol id

th digem ce between the Wo kinds of d istd M Uon hEnc- li ne ) are am y from that d the correspondi ng dietd M Uon

tions is . Fig . l d so shows that the disti nct di geEÊ ,ee ex¤ hEEECtions in equi l i bri um ( the dashi ng l i ne ) . Ç m hi å er

i su neE the Fenni suzf ace - We al l know that in equil ibri - the tempemtum i s , the mom obvious the tendency d devi -

um , when Å = Ì , the vd ue of the di stri bution functi on is ation i s . In addi tion , the smal ler the gl uon energy is , the

0 .5 . m ma ter how hie z tlr temperatEm is . However , in la ger the devi aUon m . Fmm Fig -4 . it m obvioØ that tbe

quasi -equi li bd um , the val ue we get i s l arger than 0 . 5 . cur ve transfers downwmd ¤ the ml ï Eation ti me beeomee

From Fig . 2 . one cm see that the cum umnd em upward if longer . It means É a when the ay8tem takes longer relm -

the re la1Eation t ime of the system becomes longer . It means ati on t i me , the gluon d istd bution h nction is faEt her to iu

that the d igeÓ nce between the di sut bution functi ons in cOETespondi ng equi l ibri um function .

quasi-equil i bri um and in equi l ibri um is larger i f the sys- According to the sta68tied physics , if the pan icle

tem needs mom Hme ­ attai n the equi l i bd um state . di stri buti on funct ions i n a system am known , the net part i -

1 cle number density and the eneEÍ densi ty cm k ob -
I 1111

£

FIg .3 . Comp- rim d ² e É £n a sM butmn

amse60m m qua-i -equil ibrium ( the , olid lmes) m d the

£" Tû omdÖ amd em m em ah a -am ( É e daa Ö

l ine- ) . From up Ø dmnu h teë emaz e ia 6Ø ,

450 . 3Þ , 150 MeV , EEspecÀveÅ , m d d,e mIm a m-z m 1h .

Fig.4 . Gh " ' dautbution amction- mBder

dib m t relaxa on time m quasiÐ uilibrhum- 112e

tegµ emô rp h 4SOMeV . From up Ø do,m , ² e

mlaxation Ume m 0 .3,0 .6, l h ," ' pectively .
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Mined . 'IEey are

= » | d ' ( f t - y t ) , ( " )

4 4 J ( 2 Ì Â

= » | d ' p e ( f t J d + G ) , ( 3 5 )

ê J ( 2 Ð ) 3

,ø em N m d E am tbe M bez70n densiä m d the em rgy

density .

InseEÀng Eq¤- ´ 30 ) » ( 32 ) into Eq ¤- ( 34 ) , ( 35 ) ,

using Å = J p z + m2 . m d tak ing fmB U the unit d vol -

um instead d GeV " , the net baryon density and energy

densi ty can h gotten in É e hid z- temperatum and low-

density ama - At dig erent tempemtuÓ , the Ó SUIts am giv -

m i n Table 1 ( the relaxati on t i me is 1fm and the ehem eal

potential i8 50 MeV ) .

1Eé ae 1.

T}, (34)

Tr¤-eV 3Ø 450

NKIItEF) ¤.Iõ n o-e 667

In Table l m cm m that the net baE70n densi w

and the eneE¬y densi ty am consistent with the phenomeno-

loe cd esUmation wi thi n the OMer-of - mae zi tude . For ex-

ample , at the eneEüy seal i ng of RHIC , accod i ng to the es-

Hmati on d the Bj oEt m fom ula , the eneE° density is
3 .5- 7 .5GeW fm3 .

h sh£" , bÄ ed m the ki neUc theo® , we solve the

QGP k i net ic equation in th M axa i on time appEm i m- -

tion . Calculati ng to the seeond md er cormCHon . we obtai n
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the quark ( ant i -quart ) and d uon di a ri bution hmctions in

quasi -equ il ibri um . Then in the hi6 1¤temperatUEF low--den-

eity cam , we especial ly analyse the characteri sUes d the

dish M Uon h nct ions and calculate tbe net baryon number
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