1% 108 EtYyHES BEY H
19974 10 A HIGH ENERGY PHYSICS AND NUCLEAR PHYSICS

Vol.21, No.10
Oct., 1997

ERREE-RFESTHEEY
BEERBRBUNBFAE"

F H M

FNGEIMEEREYER HM 215009)

tj ~
2 % TEA
(bR EHA (FEERK) LEF  201800)
1996-04—08 15T

1 E

2

BERBT 1+ D&MW, 4K S TR R T xR F T
BT RSB R TRAER TR AW TR RENER KANEE
BE AERERETRSENEN. BRAFNEAAFRMLUR BLHER
SUG) MR ke A ¥ #ITHEH. BELRS Kajantie FAMERHATT I
B, AR L NERN K. EAYEERAY, ERRATEHERE

BEAEAHSEME.
XA ME, FEERHM, KA.

1 3

ailis

KRETAE, B TRARSHMRTARNESS, XEENRF 3B FHREFEER
BT FIEY. REBMERARI M RENES T, ARNTERTFABNE AR
AT ATE S 3 ER S SR B T, O R (E,>10GeV / u; b = 0) B BT /™=
MR B ST, A IE T % TRy R s — B MAENEE. BHEACYE, K&
B SE TAESE 1 T ¥ 77 B SR R I AR A R AR I BT R IO AR AE, LB Bt P R EH F 50—

BT % 3 TR RO O P R AR R LE .

By T A0 5% 0 BN LA i, 578 A BB 3% 1l B TR LB A B o R AS B BT
g, H TR RIS BRI A R P ME S B M R R, LU ST IR AR R AR XTI HE R B AR
B, Bri RR r e O SRR A AR AL, FEAR XTIV AR TS R BT L

TR, SRR AR B E T RS R A AT EENRRT.

* HRAARFEESTE.
918—925



BI0H FR/ME ERKT R TFEETRMTERHEA S TR R 3 1% 919

1A% Bjoken it B JCHL A TIC, S5 AR B A AL AR B T 0o L RERLS, %2 T8
I, RGN B RS ART . T 0<r<r, BB, i T W1 B . 35 2o % 1
B2 B R R BN, REND LR N B ER. B = 52, B0
Z I A LA I 18 R, LUBCR S5 A T R 3T, B 40T 6 b 1 22
3. BB G50 AT WO AT AR RS AR T R, T = 0, MR R A E FRE
B0, 00 = 0 RHRY, fE—BMI RN TREIEM, TUEHAS AT R AR
A 0 AL .

SR T, BRI 0 7% 530 772 I M T 346 A M S8 M WA 1) S BB, L0 B0 S AR+
SR, (B T RS B IR, BRI RE M B0 7 . (R, T R S — A O
S )2 7 R ZE R o L 8 K 8 A, BV SR

2 R RKEMEE

2.1 FHERERMEEERENESE
A TR 5o 8 Y WA A1 2% 07 Ry

0, T" =3, @.1)

2,1 =g, 2.2)
Hf T =(e+puu —pg" RERB-FBKE L = nu RETFERFE v = y(1,v)

VYRR, ASGRE N 4 e RIARMBEREE: p RARNTEHER: y=[1 - P £
Lorentz -, g"" R EA K&, )

BCRANBEUREDTREEE:(x 0. EFHEEEn,(x 0HRE v(x, RS
R RETEp =ple, n) BETERER EEFEMEFHREE.

st T IF R (2.1) F0(2.2) R S 4E AL 4

x* =txx T=(x+x_)%=(tz—xz)5, 2.3)

t = lo L —llo X' x
- o8 7 2 %8| 7, |
2.4
i [x
y = ) g -
FIE s EIA D, o #HATRMH S
2% coshf — X' sinhf, @.5)
— X°sinh@ + X' coshé. ’

ATLE 2.1) SHAEFHFERN TR QO BKIHKER:



920 E % W B 5 B 9 H £21%

( - — e; 0 1 .
(0;+v0)e+ (e+p)(v0; + 0,)0 = m (2 °oshf — X 'sinh@),
1@+ 0,)p + (e + p)(0;+ v0,)6 = ;);h(i@:;)_( — X%inh6 + X'coshd), (2.6)
L(a; + Uay)nB + nB(v8; + 6y)0 = m g,
B IR A B
Qy, i=0)=0; 8y, i=0)=y n0, 1=0)=0, @.7)
Hrp
v =u(y, t=0) = tanh(6 - y). (2.8)

HHE S Mo, MBS FTA MER A (FE 0<r<d, WEWN)

dl
= N,=n2R, = nosinhyB*J dr'
AN 0

o A4 R R TR, A SO A = 238.

o(x, 1) = ngsinhy; Jdt'pN[% log(t— £ ii):l26[(t— N —x—1]

t—1t

1

Vi +1

= nsinhy; pJlog(vV¥ + 1 + %]
e EEIIVEEER
2%x, f) = nsinhy; Zﬁ p, llog(W¥ + 1 + 2]16(x, 1),

0 (x 9,

X

20 0=

2% 9,

HA B B 3K

0, TEWEES .
FRMET S Mo HE TR TR TR T 7 4 R0 B A T AR S E KR 4
22 HEMBERANESEHRRYEKS) N FLE

KFRERMGETRNEERNCH 6], FTAESH — BEHAMEIRPRLZEES -
B F i R EBN, R THER M SUQR) R S8, M4 TEEHERAE T mA
BY¥H.
EBRH I QCD 1, RA AR MR TS R-BTFEB TR H R
{g+g#q+?i, g 4l

q a 2.9
q, + 94, + q, [q ql (2.9)
I SUG)KEh A%, BT A 3 TRk, WX ERBM R BIEER 3 HARMA

A

o {1, AR A,



FI0OH FRHAE ERKET-RFEH T AR P A S R BN 3 H % 921

[gu, gd, gs; ud, us, ds].
BEE S - T 5B TR AR M B R U Bk, R FB JE AR QCD 4b 38 4 8638 A
R, SR 2 B #RRAEKR, DR E LS RE TR MEN, B AR YES
*,ﬁé‘ﬁﬂﬁqaZl‘ﬁlﬂﬁﬁz%ﬁﬁ;%‘lﬂﬁﬁﬁ%%ﬂ@ﬁﬁ%iﬁ‘&ﬁﬁﬁk,%?&‘ﬁlﬁﬁ'ﬁ?ﬁ(’%ﬁﬁ)
BHMSE -, KEESARENEE, FURREERET, REFREEY
EER-BRFEEFAHET. TR, RMNGHAMEEYN TR
4% = 4,9,y
—(9,9) %~ % (2.10)
—q, — 4, (4,0,
— (9,9) (4,a)-
979,79, = 9,0,79,di 9y,
—(9,9,9,) 4 — 95 (2.11)
- q,q, — 4, (49,),
B _ = (29,9) @) |
HPHES (@ BRANFALS FES (qqErRETFHS. BF—BER, EMHFAD L%
B, A E R B A Rl R R, o — 2 AR R Y R BATLE [Bm <2GeVHI 38 T 8L
T HMREEA LT RERIR FRZAER:
1r+‘rr=K+f(_, IZ+2*=-—‘1r+Q,
=n'+n, B+B—B+B+m,
T+Y—=N+K, N+N=—S57,
—K+3%, Y+N—=K+4r,
n+N—=K+Y, 2+§J==*212+3n,
T+Z—=K+Q, Q+N—3K+2n, (2.12)
— IZ +Y.
KENERETH TR EREHEXED:

d d
G 2B Ve, D= —pg V. (2.13a)

% 2.6, D =0 (2.13b)

LR 5 A E B 12 R T U LI R
Vi,=N,—n (BV+ B V), (2.13¢)
Barga—Maa R
A+ BT =C,
, {Dﬂ +ET=F, @19
TRAE R HE T S0 SCRR [7].
BAERBEATUBRGRNERER. FRNSLBFETFHESEMNSHEL. ¥
MO ILCRR (8] B 1 RH M — MR MBS R. B (2.13) M SUG) k5 1255

BHBEHETHHp, (a0, HEL (2.6) ARERTED AT 35, H 3 BRABERE .



922 B oy B 5 Ky H %2145

—
10} s Y
- = —
K" | 10 p-
T 1 'E
s = z 1
3 1 & =
0.1}
- 0.1
0.01 'S0 I U S i 0.01 1 'R S SO ¥
0 5 10 0 5 10
t(fm/c) t{fm/c )

B 3R TOR TR A b AL R
QN TRT; O)EFRTF. WMHERV=100fn’, VIBEFEREEND=0.63fm>, VIHEBET=180MeV.

23 HUERE

ST R (2.6) B K FAH R, RS — /MR T B A R
P £ U T MR R 45 1 B AT AR SR AR, LA S R i SR BR i S
HE. XH‘EFPB‘J%E/MJ“?%*%E#,EHH‘I'BU:%FFUﬁi\él‘ﬂiﬁlﬂ%ﬁiﬁ'ﬁ%ﬁ@lﬁﬁﬁiﬁ%
VAN W

3 HKEERSR

TERt TR A (2.6) BATHE R AT, BETE y = 2y, = 68 MM U+ U g e O Rl
A THE, BT rohEREENRT - EREERA TR TR TREREHRN
H(RESFHHETRT: o FRNZEDE

. m coshy !
pn(y)=p0(1—xn)=p(—— *),n=3,
m,, cosh yy

3.1
cosh y G-D

Hep
1
p, =24, m = (m}+ (P2).7 = 0.5GeV

VN HRRA (2.6) IR S, ' Ho PR FHRERE. HHESRRTHE2 1, R
LTI T SCAR [6] 4SS . S S LA 4 R LR, BN M AR (% ) R )
O A bR By, i, B R 5 7 T B s U T R AT BT o R
AR

1600 b BUE R R RS b, )T BA (2.6) IR Z . 2. o p flp M SUG)
Bk 2Ry B AR, R, B8 T R m<2GeVH FTA B TR NFiHE
n. K. Kfin; EFHAEN Y. ME. w oy RE (2.6) HATBEHAE, HTEERRT B



10 FEEME ERKSR-RTFERTRMEIRTESE THIRK 3 1% 923

A2 Bt St M B S S e S B B e i o

2.40f

L (a)
2.11F
1.81F
1.52

~ 1.23E 3

0.93

=
0.64

0.34

0.05 = e

T L ---—_—_—______,H N S S W i, ru—y
0.00 0.58 1.16 1.74 2.32 2.90 3.48 0.58 1.16 1.74 2.32 2.90 3.48 0.58 1.16 1.74 2.32 2.90 3.48

B2 SFMpEBHSES
@ERTFESHL OMRELHR ORTFEBELER.
Ay =2p; = 6.8 B, U + U OB, .07 B 0 38 72 3R FT SCRR [6] BT 48 h 1 K SR F 0
BN, BB SFHEFR T FRRT.
3, 530HR [6] M 45 RBAT HL AL, RSB M RSN, SHREMS EF R EH F &
WaMEMEBBRRTESZHA. WREREEML, ALK ITBELEREWHRME
Enax = 3.8GeV [/ fm’RAE y = 1.5 M, M CHR [6]FMEAEy = 0. AT H—EHEARAXAN
[0 R, AT THE M Ay VR I A% L R B 4 A SR, th B SRR [6] P ARAE, R T B & n B
TP, IEZ 5 Kajantie ¥ AK T ELZG - HELERETE4R. AE 4() HWERE
HREM R, MEEE R e ~ 15GeV /W’ Ey ~ 15T ARE y=04. XFX—2
BTN EMERNER-RTFEEFERR S, RN ZNZ KR # L4 T HRomESHR
Do RANREEEEXIMHZARLATRERE. AMXBEREFEE LT, MEERRBEK,
FRETER-RFEAHLYLZHER, KAEREBLA 0T R
q+q=q+q, q,+q —q,+q,

2.36f (2)
2.07}
1.78f
1.49[
w1200
0.91f
0.63k
0.34

: "=

05 LT S IS WA S o o == IR Vot v e
0.00 0.58 1.16 1.74 2.32 2.903.48 0.58 1.16 1.74 2.32 2.90 3.48 0.58 1.16 1.74 2.32 2.90 3.4
y

H3 FHYEBHNEEL
(QEERFEEHR ORNEFHR CORTHHEEZAR.
U+ U LR, y=2y =68, TLEBENEFERE SUQG)ZRERS)NZEHERHEISER, NEHE
BME’, SHohRABEHEE m<2GeVHRTRFRETEERENEMELRIA.
TEL: [ RS W i 2 Bk S 72 v, 5 PRGBS 3, 72 5K (2.10) — (2.12) B 51 A % T 284 ke
HAFMENMMITENEARMEET . EXWHEARS, REEKANE R, BK-FREAR
WAl 18 DA KRR (BB MAWFER AR R R, BUERR B B R/ SR k3 /1
FHERN S RANEAR N —BRE, BMBRFHF G RESBRRKEH R B,
UBEAWREERES EH. FANE S8 GRE BB TR ARNER, £RT



924 E Yy B 5 K ¥ HE 2B

4 -
rar S

0.05
000 058116 174 12.32 290348 058116 174 232 290348 058 116 174 2.32 2.90 3.48
¥

2.361%a
2.07F
1.78¢

1.49
- 1.20F
0.91F -
0.63-
0.34

H4 SHYBRNSHL
@. b). ©BHRANSEIF, ERFEFAEAFH: HET.
WFEENE GE RSN THASZAFEE R BR OYHEIRE, FENERX
(2.12) R R R IO 3 TR T 1 TR ORI A BAVFHAHRE XBOE R PHER
AL B TR A, FEOR B STHR [6] HERAE, IEMBA K SR F M RET X AR SHK
Z LR A AR b e A R AR TR T S A R (B T B IR , X F
a7 BB L BR R B Z W AL ALY
FAh, B LA AR RIS BT RRE R LB R ASUTE SR ERY
FREREFRLESEENREAMEEEBREZE Y ~ 1.5 BiE, T Kajantie AR F R
REMEFRIESEOREREAT )y~ LSTIAREy = 04, ?ﬁﬂ]w%ﬁﬁ%ﬁﬂﬁ
[l — B DUFE o B3R A — R . B xR R B AL E R ERE 5, T R AR
RN SR RMERERBRE.
T2 B A SNSRI B ARSEE, RIMEA T RYHEHE:
e, 1=0)=001; 6@, t=0) =y nly, t=0)=0
MTHE, HeEREW. YW GEAS/NELN, MK 2RK, T3 BRAETR A K
Za A RERE.
g b A T ER AR BERENEREAK S - B TEE FAHELR
i S 2 TR RL B — B B A B AT

8 % X W

[1] K. Kajantie, H. . Miettinen, Z. Phys., C9(1981)341;

Laszlé P. Csernai, Phys. Rev., D29(1984)1945;

C. Cale, J. Kapusta, Nucl. Phys., A471(1987)350.
[2]1 S. A. Chin, Phys. Lett, T8B(1978)552.
[3] D. Bjoken, Phys. Rev., D27(1983)140.
[4] 1 L. Rozental, Sov. Phys., UPS., 18(1975)430.
[5] G. Baym, B. L. Friman, J. P. Blaizot et al, Nucl. Phys., A407(1983)541
{61 K. Kajantie, R. Ratio, P. V. Ruuskanzen, Nucl. Phys., B222(1983) 152.
[7] H. W. Barz, B. L. Friman, J. Knoll et al.,, Nucl. Phys., A484(1988)661.
[8] Mi-LH, EEREPERMLRBI, 1993.
[9] D. Potter, Computational Physics (John Wiley Sons, London, 1973) p.67.



B0 FAMS ARKTR-BFEETERHEELETEE SRR 3 % 925

Dynamics of Phase Transition Including Quark-Fragment Effects
for an Expansion Quark—Gluon Plasma

Li Panlin

(Department of physics, Suzhou Railway Normal College, Suzhou 215009)

Wu Hua Xu Mengjie
(Department of Mathematics, Shanghai University, Shanghai 201800)
Received 8 April 1996

Abstract

(1+1) dimensional relativistic hydrodynamics equation with a source term including
the quark—fragment effects a is numerically solved and the evolution of the energy
density, flow rapidity and baryon number density as the characteristic values of the
phase transition which is possible to be produced in the nuclear collisions at extreme
high energy are also analysed. The quark—fragment effects in the source term are
described by using the phenomenal SU(3) string model with a flavor dynamics. The
qumérical results are compared with Kajantie's data. It illustrates indirectly that the
results are in agreement with the exprimental data. The physics picture of our model
presented in this paper shows that this phenomenological self—consistent model is

reasonable.

Key words phase transition, quark—fragment effect, evolution.



