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HE LZFRAGCKHEXHEFLTFH A FERWER L, A A Skyrme-Hartree—
Fock TEFABANFTF. RFEE . ARAAZXAAEABAMEWF T RT
BOKE, thAE R R e NI AU . FHEFRT 55MeV /u *Fe + *Fe fu
55MeV /u *Ni+*Ni MR P ER KA R CERESE. EFRAESK T
TR AW, UEBEFFFRERE Fe+ "Fe LN+ *NiH ERH &K
Ko A ELRERTHLAE. AN, HARETRAAKREXRNIAREELT-HT
AEREERAGT W,

X@in EAEAEXN QMDER  BAKE REAEKME
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EHER,EERERREEEH AT ERMURE KERABR TR, VE
BTYEIFRET — A58 B 5T SR B MR (RNB) W13 . gt 6848 A T3 [ 2 e
HEENHRERT —MHMRE. XT X EK GRS I [1—4].
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FRERE, HREAE SR AN EERE. B4 BUUFERBEERTN LB
Rz, B B AS fE A 38 L I Tf il SR e e iy B 4K 3

AT R EL Y b A5 9 55 A U A [R] L BE R Rz, 7E JRUR B B 43 F 3 1% (QMID) AR A
IR BT, RR T — AR GLHEAE X 9 QMD IR, #R > % IQMD A% . F| A IQMD
BB T 55MeV /u Fe + *Fe M 55MeV / u ®Ni + ®Ni BN B2 i 4 1k i % B R
FERRL. AHEBR, XBAARERARZ IR DR N/ ZR—#, B0 N/ 28
123, FEMR 1.07. IHEERELRERERFTS.

2 EMREEXHIEFHFihHFE3 IQMD)

XT QMD BB B A — R MR SA °T 2 L Sk [18]. T EE A48 TQMD AR
Ay —4b B R

RFAE, R B T A 3 ) % 1% P 19 4. B ARE AR B 2 = AN BT
B, W T — ARG XM R R ¥R E D ERX ENE R HE SRR
fife B M BE. SN ERBEREMMBRELBFRAIFFRRTFRE FHLER.
IQMD A E R T DL kB & RERM . T EBMA T35, BkRiE. o f B EMU K
BIHH ALK AN 7 T 5 IQMD BB fE — T i A 48 .

2.1 FE#Hip
£ IQMD B A, R ZW B MM E/E R R HER R
U™ = U+ U™ + UM + U™ + UM, 1

Heb U UM U™, U U5 B3R 8 AR 56 85 (Skyrme %) . Yukawa # (R E %), 15
BTN, FE S B BN S, R IR 9 $ SR R [ MR Bk 2507 12 (EOS) , B % A
HSH, WRES (H) REKH(S), 4 BIRT RIBEH BKAG BOS. HIESBMXAMEMERE, I T
REGHEBEHES, FEFRELSH, AR T KK BOS #5505 HIFK A5 £ 03
B H (HM) ARSI h BAR X % (SM) . ML BRI B AR AR K& S 80030 [19] .

2.2 W{FAlE

AT FREIES, RATALRERNSBARE, ©RFMCEMEY. K
R AR [5]. TAER, YA R KAET 300MeV / u bt, n—pl R T 4
A nnE pph AR 3 1%,

23 fEAFER

£ TIQMD AR B o, ¥ ) BELJE 3807 19 % 18 R AR T R AR RIS, 76 AR 25 ] o LA F
APCHE-TERER R/ 2HRGEET BRAHE, h AEPRER), RS LR LR
BORE AN e B A F R B F BT 5 B LR, R B B A B . T
IQMD 2!, ¥R 2 58 4 X 4 o F AR T .
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7 IQMD B8 b, % S B AL R K TR T8 . EWRS R X
R MR — A ENEES M. KEFE, Skyrme—Hartree—FockJ7 % Xt T £2 & M
HFRERAL T —NEEMNFEESAY. £ IQMD R S, B EH M Skyrme—Hartree—Fock
JrEEPI g th A S AR R F A BE A6, ARG FIR Monte—CarloJ5 ¥ 53 Bl #f Hh 38
BEEER P FAURF RSB AR, EASCH, AR PFe f *Ni #9255 20 A L
B 1. ME A LER, £PFH Fe A —MREERN P TR, B Fe W THE A
N THEESREMMEY B, XELERE RMF FEHTERERE B, &
FAEsh B H I HAE TR A M R OR S B K TR TR, B

pi(r) = K37 (r))' ", (i =1, D) 2
VIR BTEE RSN BN RERTET HANKRK.

Bl *Fe(a) #1°°Ni (b) 90 4 BL #9550 A

3 HEEREITE

FIH EARK IQMD R, RATIHE T 55MeV / u *Fe + *Fe M1 55MeV / u *Ni + *Ni
PN RS HEER GTRAZESEN SM) . ZEE 2(a), (b), ) FHHAH T ARYA
WREESE B / b, (b, = 8fm) T, FINRRLRAN Z= 3,2, 1| B=FBEIRETESH (F) it
BEMERME. XERRN BN RFGEE, ISR R = 2.4fm M P, = 200MeV /
KT HERIEEER, SARBREF TR NET TR Z=1,N=0—-2;Z=2,
N=1—6;Z=3,N=2—8. EPLRMERMNALRESHMN DRBIGERKM . HER
B DL b SRR 2 B R S B K ATE ¢ = 140fm / ¢ BHARE A FXBEMN, TRE 2
w45 SRR R R 500 N AR £ = 150—200fm / ¢ 1 6 NEF E] A 3t 3000 M EUE SRS
BOEPAHMNIRENEBRRSHHBIEIRE. NE 2w TUER, HTEERELRE
RIS RS RIFNAE, LHBMRERENZFEE A BRI H T 8K R A
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(1) B R 5] e SR 04 0 5 3 —O— HHME, O K.
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FER XM, BEP TR ENR AT RBRMEAEEAR. ERARMBESHN, @ 2= 3
MRERITHERMEBEREHEAT —MXX, XTEES FERAMESHN, T
BFRiER JLRERDN, FCHEERARRREE, B NRSLN + *N 8%Fe + “Fe 38
ERREERNECHR. B4 NEFTTLIED, RS & AR ME, X 530504 1A
HEHELERE-BH" 2, FTERRHUNBEERRSHBERAN N/ ZOLE,
EE 3(), (b), CFARAH Z=3, 2, | ZHBEROFES BN HE AT E SR
RAEM N/ ZWXFR. HERBRRTEHRSHESKRIEL. NE3HTUED, HE
HESLRMEEBY EFEGEMRE, XFPTE IQMD AR b x [ A7 5 & i 510 % 8248 Y
.

AT BR BT R ek B2, BF 95 3 BRBE 5% A% F Rl 18040 T S~ S AR I B T
BN HAGEE E=55MeV / u, MBS b = Stm 0, EXHREBEER C=01
3%@%@&&@&#@&%@%%c@mméﬁkﬁmuhgﬂﬁ&ﬁm%%&i%%
B SHWEE (0, )ERFBRET, HE T *Fe + “Fe fI™Ni + *Ni AR PR ZK
BEA. HAaAHTARAERE T PSR THRIBOREN 6. NBE4DTUSE, B4
“Fe+ *Fe WAL N + *Ni RAFRMBHEAR. HTHI—-IEBHLEE, RITE
BT ARBERLTRRSE, DALFRORRE R OXEABIAIMR, R NE |, Fh
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4 HY B IR 2 O R M LA T sof

g%, A& I RTUER, WK Wb

16 $ B 1 7 3L e A 3% 19 5 B0 fk 1of

¥ F—#% F il 3 AR A T FR R AR -10F

HRSBMBERAD, FEE of

AR B ER, mEK - sof

FRTPHEBEARSENOE 3 wof

mEk., AMTUBR, o 5 wof h

RYUN+ N MBWEA, T £ 1) .

S & & *Fe + *Fe B & Wi A6 % g"—soi— ® =

N, X DR . Y - sof A

b= Sfm Bf, PIR SEIERE R 30 8=t

R AR R TR B A 10f TN

&R, BExFPFe + *Fe T ~10F

L, X TN+ *N o FHR b @ =3
FRF BEAME WKMo, —io;.o ~0.5 0 0.5 1.0
B, npfY BE A E 248 nn , You/ Yer

pp MMEEN 36, AMER g, R T8RS Fe + “Fo(BLE) AN + Ni (HH)
AR RGN + TN BB R Y T B B B BRI 4
EHBE, SHEBGER. RSN b = Sfm,

F 4, B0 LB B S ARBE X R 4 (@ C=0, g, () C=0, g, ; () C=32MeV, 0, .
PFe + *Fe W% W BK, T X &
FONI + NI AR/, X i T ORI o FRUR T B A 2 BB, T A # & SR
FRREM. 4 C=0FkFE)MRAo, i, FRARSHEMNEHNEEREFe BV R
P 28 B 43 7 A B B R T

MR 4 47T LAE B, SR G (R 7 BEAR 5% v £ TSR ey 3o AR B A R 02 BEAR 5% B 4K
F-RTHERESHELRAREN, 55 EE5RERHESHERREX.

£1 E=55MeViu, b = 5fm 8, R RS PFe + *Fe H1%Ni + *Ni ZLEAHR THHESH

BRF% C= 0K Ocug. C=0X 0wy C=32MeV R exp.

*Fe+*Fe —~34.8+2.14MeV —29.1+1.12MeV —279+1.24MeV

N+ Ni —33.8+1.96MeV —24.5+0.68MeV —24.1+1.49MeV
4 NG

72 IQMD BB v, £ 18 T Gl BEAE % 0 FE-© 88 xR BB, &% F A% F i A E X #
. BiEmGRAN, B FERSEPHHEX S T FMET.
FIBLL L IQMDBE, HE T 55MeV / u *Fe + *Fe Ml 55MeV / u *Ni + *Ni B
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B AR MR T H R AR . HE SRR, E R RS SHT, 3R R KA
WIS, £ T REAR L Fe + *Fe NI + *Ni G ERIEAR, H 5 TREBEBY

Pas
0 .

Te B o X 2 2] [R] oz B A 5% £ 3 AR B 15 4% % ol 1 88 T 00 3 HE R 0O HE B, 2

BELLT , (R U SRR AR/

SRR AY R G HEAR X R AR AR R R A X TR TR R B S A &

HEREN . A TAERE Y FRA T R0 R MR X3R4 E R R . RReA 1
FERRIEAE ST Z .
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Isospin Effects on Collective Flow in
HIC at Intermediate Energies

Chen Liewen Zhang Fengshou Zeng Xianghua Jin Genming
(Institute of Modern Physics, The Chinese Academy of Sciences, Lanzhou 730000)

Abstract Based on an isospin—dependent quantum molecular dynamics model, the
neutron and proton density calculated from Skyrme-Hartree—Fock theory, along with
the neutron and proton Fermi momenta calculated from Fermi gas model, are used to
sample stable initial nuclei, *Fe and *Ni. The isospin effects on collective flow in
reaction systems 55MeV / u *Fe + ®*Fe and 55MeV / u ®*Ni + *Ni are studied in detail.
At different impact parameters for different types of fragments, it is shown that the
neutron—rich system *Fe + ®Fe has stronger collective flow than the system *Ni + *Ni,
which could qualitatively agree with the results of the experiments. Meanwhile, the
effects of both isospin—dependent symmetry energy and nucleon—nucleon cross sections
on collective flow are studied.

Key words isospin—dependent QMD model, collective flow, isospin effects
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