2% BIH BERyYyBESEY M Vol.26, No.7

2002%7HR HIGH ENERGY PHYSICS AND NUCLEAR PHYSICS July,2002

3 848 35 4 PR X D A A 2%
THHNEEY"

BXE xge By A4 RE
LCHERTMABRREREAFHBL L M 73000
2 CREBERERDBHERT 2 730000

WE AARCKHEXNEFAFHA¥ EARTFHRELHAR T PHLESR
FTHEFHEAAEASTRAARMXN I HF (AR INEER. FHE
REMHBHAGCARANPET RFEALATRFG PR T - B THER
HEMAREGAEY. CHATELF-EFHEBREATRFHRELS
FREATHHESATENER  ENTHRAXEARBRTETAE LA
FTHF-BTARKEACAREOREYE  TRBETEFRE LT K
PHREH. IHBERTHELEARREAMCEAXRNET - R THER
[ 7 2 g

XA FFHMEL MHY EFTHAH

1 3]

it

MR B A A REBEE R h, BT AR B8R 3 R TR AL B HE X FRAR S 5 B R R
AR B EMXHE T - & FREEREORBAANS T THREFENEREEER,
Flaf ot FARR PR MRABA T BEREFEREEN ' SRERAELHHEFPHE
B h F 8 LT RS Ut E EEH AR ARG X T - BT R
oo REHYEUR B AEHRBRET Ul E AR,

BAOTUE T &9 R FEMEIE RFEIMEMEEF - B FRERMT o~ AK
HE R RE DS R TR E ERKBELL EREIX TTZE 150MeV/u T 38 51 b 4K %
TFov ihb B - BT R0 AR Y ) 107 BE A G T B R AN S, A B
B, Hobsh RO REH (MDDR T EEAR . A FEl S F&ME LR iTiesh B X%
FE X 0 48 O B 0RO 5 B — BT R T 0 49 PR T Ho g

2001 - 07 - 30 W kR

* ISR KR AR 5T R R R (G2000077400) , BB BE B A TH RIS, BIR A R BH2F K & (10004012, 10175080,
19847002) 1P (5 £ 47 B 2 & (KJ951-A1-410) 3t [7] B¥ Bh

690—695



B89 EXEX FHRMXEAYMAMRBXTFYHHOERYE 691

SMEEFRFREFER R FRERIMEAR. XEBEZHR S FLTERARS,
FNEHPFHRFREBERNVER. NTUSHTAES MDI £4T M HEME T —&
HHEMTRE. (HHEXAERTHHREMRFEEALEEXRTAREBHRENEFEMEL,
PEREELEEE MDI I E K FR%E R MDI B 24 . Wk 2 3L MDI x4 X3 #f 2 65 4
HUABEW. BEEN - SRXMEWE/NT MDI XK F - BFRIGIEER A KW . H
xBTS, SRR EMN T MDI oK T IR F 8 BH ok %t 55 4k RE #00) BUR A, MR 55 1R
F B 1E ST — K RE B BUR A

2 BEREANMEXEY

e E B RATEE T 1 18] LA H A0 B F 42 F 30 1 #4R (1QMD) ™), i B # #41
HER%

U=U®4+ U™+ U™+ U™+ U™ ¢ U™, (1)
ULEMABREIER RERBSESE XR(5—10]), Kz /M LB
Uum = t4ln2[55(p1 —p2)2+l]-‘(¥2 s (2)
FHMAHTE D RNEHT 3HRRGOMHRE .
Uy = 32F,(u)odr,, (3)
U™ = 32F,(u)(8r, + 812), (4)
U™ = 32F,(u)(dr, - 8%14), (5)

Ko Fi(u)=u, Fy(w)=d*/(1+u), F(u)=u"”, u=plp; P Fr, =1, 4EFr, =

-hﬁ%%%ﬁ&wmmwﬁﬁﬁmﬁﬁLw.mﬁ¢¥ﬂﬂ6=?;?:m;mm,

Por0n o, PRI REGEE MAEE FFEEMRFEE. £8P, ROTE S
BEALH Skyrme-Hartree-Fock BRI ™ . AR PBT - BTHERTEE AL KR AR
(6). XRIEFH, EXFRERFHBMEARTITHER"

D il a"“(l + 7%) . (6)

BE o~ RER KT - HPRMRE oy = - 0.2. 7 BUE A R
¥ - &—?mﬁﬁlﬁﬁlj\:”'”'w

3 HEERMITR

FrEHE R AEE RS THRAIGE RN A EEFHBABYEEY
YR, af iR SAREI L R R

1
Z(pi(!} + p_".(i)]"’:

, X
> 2. ()



692

BEYES BY HE (HEP&NP)

526 %

Hep p, (i), p, (DR p, (DAHREB i METHHRIE A=A + A RFEHILEMHH
AT LR [BLAR A 77 8 0k 52 A, B 28 R 75 O 78 (NOMDI) 1 31 A 3¢ B R & 77 88 (MDID)
RAT4T FI X PRy BB ST BR X R F B L R . T R R T A B Ak (8] 47 B #
B BT AR RS R BRRAE Zn + “ Ar F°Kr + “Ca, P F - [HF tL 5 51

H1.281.07;"RBXMBRESK Zn + °Zn FKr

1.0

*Zn+"Zn *Ke+ ®Kr
0.8 S
0.6
L4
0.4
0a [ — R@™ LMD
..... R(a.iw’Uolym‘MDl)
0.0
0 50 100 150 200 S0 100 150 200
v{fm-c")

M1 R ES Zn+ *7Zn MK+ °Kr 7F
E = 150MeV/u, b=0.0im, REIM#HHE U (HR)
MU (RBE)HER T, B2 - B E & 4L

+Ke, B F - I FHAFH 1.53 F1.11.

HEITET AR KA EFZE
e, EH1 RE® S MDIMRE TR
Bn + *In(EF)FKr + “Ke( 1) TE
ASBER E = 150MeV/u, EB B b =
0.0fmf , J7F B PH 1E B AT R 8 3 4k . 0
U M U™ BRI RAERE A% B
PHERAMEFEEIE. TTUEH EER
EPFRE ERBRPFREMHHNE
FA#B SR ¢ RF A9 BELE L i B %
i AN 31908 o S J RO RO N NG IV <)
H,EPFREPHXHRE MR F ML
BHEEZMNMR, X FERMEENFF

R J5 7, TR T £ 5 MR, BV T IR F R BHAE . RAT# — 3+ 8 T MDI % 3¢

FREERANE W, B2 AR ER  Zn+ “Zn(TF

) FIKe + “Kr( b ) 7E ASTHHERIKIK N

E =50,150,300MeV/u, b =0.0fm Bf , B @R Uy (EXBE AL T EDRITREH

BT urmfus 1SR B A MR RS

) RIARE B BRS U7 M TR LR B A

0.08 — T ——— ——————————7 G s e
0.06 I Kr+ *Kr sl .-'/ 1
0.04 | ‘[ i ( J
0.02 } S + ;' \| 1
] ™\ N ) |
0.00 ; A AT J\ L1/
000 fewf P e _
0.02 ¢t ’ -+
0.04 L 4 i
0.06 | ! ! !
5 - 0.08 - —— it i PN SR e Y
0.06 | ™Zn+™Zn ] ¥ _‘I
0.04 | 1 / P s ]
+ _.‘ o A I.' Ir
0.02 | / \.I o ][ /w ] f‘m j
gy e 1/
0.00 & / T " +
AN A I |
- 0.02 l Fall 1
- 0.04 4. ] J
0.06 r E=50MeV/u T E=150MeV/u 1 E=300MeV/u 1
- 0.08 | PR 1 PRS0 || NI 11 SRR [t F L — ._.|
0 50 100 150 200 50 150 200 50 100 200

B2 MRS Zn+ *Zn(TEDA Ke+ "Ke( L EDERRIASER (b = 0.0fm) B, AR
MNP U 5 U R T MR AR 75 MDI(ZEZR ) R NOMDI( B4R ) & £ T BEnt (A M 1k



ET1H

WS % - 3 BRI RE A L P B BB A

693

AR 75 % 1 30 B H L HE I MDI(SE4R) R R % R 3l B 5 45 NOMDI( B4 i) 3R 4+ T BERY
WA, TS BHE S, S E MDI R FBMEIERARRAMAEHMERARKT
NOMDI B R T 4 BHL 1k B0 2 {6 AR . HLRR A 0 3 AR & A I X X AR 45 SR A T

B2 HEET MDI X E B FR
i — R RE RO R, B TR R AT I8 MDI
MEMKRAE—-REROEN. B3 E
RERTE E = 150MeV/u, b =0.0fm B, Bl
MRS Kr +“Ca(ZEH) T Zn + “Ar(H
1) B F % B 1L 7E MDI #1 NOMDI At %
BAFREEHAAE B HFEERTH
%8 AR BEREI M. TLIEN, BR
FRMHRREMENKRAZELAARB
LA MR, HHSE5E 2 M
.

R AT AR B TAE AT LA, B

0.06

"‘6](r+I4DC'd = T{'?.nli Wy
0.04 ‘.r’/ :
.—/"/_'_'_-—‘—
0.02 - MVM
0. ; s o)
% } Uﬂ \J :'.: s S e A . N
-0.02 i
—0.04 AR(G "= ALP™ MDI) 1+ Y
e AR(E ™ AL NOMDI}
—0.06 i -
0 S50 100 150 200 50 100 150 200

t/(fm-c™)

®3 7 E=150MeV/u, b=0.0m B FRE
EHHREBEENET BRI EE

AR BR8] B BAL

BALERAMEFEEIE S AESMF AR AEER AW, HF - wHE
KB B4 BRBRERT MDIEIR T E = 150MeV/u, B R4 Zn + “Zn TEF MR E
Ut TR U B EF R M AR(s™, AU, MDDHIE RS AL BKT -
A 1 18 R e 2 R A R F B LE I 258 AR (Ao, U™, MDI) B9 L3, nl LUA M 76 /) il
WEBIEN T ,AR(As, U™, MDDHEEZE KX T AR(c™, AU™, MDD) , XL fEH MDI &4
T IR B ok %o T A Tl [ 5 R SR 7 B BORKG, AR Y L BTG F, BBUR F 4 T MDI AR

0.12 ¢
0.10 +
0.08
0.06 +
0.04
0.02 |
0.00

b=0.0fm i b=

1.0fm

T b=20fm

0.12
0.10
0.08 |
0.06 |
0.04 ¢
002 b
0.00 r/ -

) 50 100 150 200

100
t(fm-c

50

150 200 50 100 150 200

)

H 4 150MeV/u,®Zn+Zn B&%, ERMEWH 5=0,1,2,3,4,5m b}, R FEEIE X THEE
M FAINER Y 2 2 (XRS5 —hERFBM RN Z £ (BR)WILE



694 BREYES &Y E (HEP&NP) B8

TR T B L oF 7 Al 19 [ 7 R B U, TR 38 TR B AR S R B0 U, X
HRERMNBY T HAEELR MDA T, A EERBETFHEILENRBEF - %
FRERGRMUERNOREHE. ENEIBFLHERNBESHERET,AR(A, U™,
MDI)'5 AR(s™, AU™, MDD %k % T A BI4F1E .

4 HERiE

AR IQMD BT T 3 AR KA X FXE R (— R RBOME W . SR EVX T
R R ARG (HRX R RBIEXR RPFRFEPRFRNRGE) T T, 30 B AR
R T XS R F ISR, B —rm, 5B T BREXMEATHRFHEL
Xt T {2 A ) SRR B K T X X BRSO B . R RATB & . RA R &M
KERAFRAT , RFEHELERBHEBTARPET - ST REERE, 850K T X
PRE SR B 3 M G AR YT (IR T A BEL Ak A O 4R BOU R A 7 i 3+ 1) 47 B K 9
F - BT ol e R A — R A

$ % 3Tk (References)

LI Bao-An, Ko CheMing et al. Inter. Jour. Mod. Phys., 1998, E7(2):147

LIU Jian-Ye, GUO Wen-Jun, WANG Shun-Jin et al. Phys. Rev. Lett., 2001, 86:975

LIU Jian-Ye, YANG Yan-Fang, ZUO Wei et al. Phys. Rev., 2001, C63:054612

YANG Yan-Fang, LIU Jian-Ye, ZUO Wei et al. Chinese Physics Letter., 2001, 18(8) :1040

Aichelin ], Peilert G, Bohnet A et al. Phys. Rev., 1988, C37:2451

Peilert G. Stocher H, Greiner W. Phys. Rev., 1989, C39:1402

LIU Hang, LIU Jian-Ye. Z. Phys., 1996, A345:311

Dorso C, Duarte S, Randrup J. Phys. Tett., 1987, B188:287

Aichelin J, Rosenhauer A, Peilert G et al. Phys. Rev. lett., 1987, 58:1926

10 Reinhard P G. Computational Nuclear Physics 1. In: Edited by K. Langanke, J. A. Maruhn, S. E. Koonin. Germany: Spri-
nger-Verlag, 1991. 28—350

11 Klakow D, Welke G, Bauer W. Phys. Rev., 1993, C48.1982

12 Chen K, Fraenkel Z et al. Phys. Rev. 1968, 166:949

13 Huang M J et al. Phys. Rev. Lett., 1996, 77:3739

14 Westfall G D et al. Phys. Rev. Lett., 1993, 71:1986

15 YANG Yan-Fang, LIU Jian-Ye, GUO Wen-Jun et al. High Energy Phys. and Nucl. Phys., 2002, 26:377(in Chinese)

(5 N BXES. MEYE Y BY A, 2002.26:377)

N0 N B W N =



%78 WXES HRMXEAYERNMEXTHHNEREY 695

Importance of Momentum Dependence Interaction
on the Isospin Dependence of the Mean Field "
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Lanzhou 730000, China)
2 (Institute of Modemn Physics, The Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract The role of momentum dependence equation of state on the nuclear stoppings coming
from the isospin dependence of the mean field (one-bedy dissipation) is studied by using the isospin
dependence quantum molecular dynamics (IQMD). A detail study indicates that the difference be-
tween the nuclear stoppings coming from the isospin dependence of the mean field (symmetry poten-
tial) and the isospin independence of the mean field in the presence of momentum dependence inter-
action is larger than that without momentum dependence interaction. But the important point is that
the enhancement of the difference between nuclear stoppings from the isospin dependence of two-
body dissipation is larger than that from the isospin dependence of one-body dissipation in the pres-
ence of momentum dependence interaction. Namely in comparison with each other, the momentum
dependence equation of state enhances the sensitivity of nuclear stopping on the isospin dependence
of in-medium nucleon-nucleon cross section and reduces the sensitivity of the nuclear stopping on the
symmetry potential, leading to that the nuclear stopping depends strongly on the isospin dependence
of nucleon-nucleon cross section and weakly on the symmetry potential . In this case, one can make
use of the nuclear stopping as a probe for extracting the information of in-medium N-N cross section

in HIC if MDI is taken into account.

Key words stopping, symmetry potential, heavy ion collision

Received 30 July 2001
* Supported by Major State Basic Research Development Project (G2000077400) , 100 Talent Programme of Chinese Academy of
Sciences, National Natural Seience Foundation of China (10004012, 10175080, 19847002) and Foundation of Chinese Academy of
Sciences (KJ951-A1-410)



