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WE MET - HEALREXNRETR AL TEANSHEH 28.7760.0
MeV/u bt “C+PCHRE , A HAB#THE, AN KL RRFHAL LS
RAATHTEATHSE. FAZEBARTEAMBEN 28. 7MeV/u TR B
RETPNe+ "CHHE Na i £ R E, ARASKF FHIIRHKE, AHE
APNa = £ RE, A FHFNRARE T ERKE.

KR BERUEBEEHE FALEAMAX Bolizmann— Langevin ¥ # &
1 5|F

FHEENRR -ERERBZYEFRRNNBEREZ — AIMHKOHMT AENT
fEBR, MARMBERIE=LNEE R EEBRNARLBERT. LEX, HEE
WA F 4R, i IMP #9 RIBLL" ,RIKEN # RIPS™ , GSI 8 FRS™ ,GANIL # LISE,
SISSI #1 SPIRAL™ ,MSU 8 A1200° tHgk B R BA G, HEE FTUEMNTRATFRT
— BT MR, B BUHEBOR (RNB) 3. BAHE SR B &S, WiR Rl R
KOBRBO T LRI

HAl, A THRERHHEERSIERNABEECAEPMER, L -RRMEHENE
FHFahh¥(IQMD)BE S CRNSH S FH A RBHKY, HEBRENRA R
ENELEM, X -RFEMEEXME/RZERMTFRBUU)S Bl FEFEREN
THXESFBOON I EHE TUAEHTFHREFBHBRRAR ., A CHE5H Bolz-
mann — Langevin 7 2 (BLE)"""* & & 4 [R5 € 48 %% ) Boltzmann — LangevinJ7 & (IBLE)™"",
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BT REL PC+ “CAHBITE 60.0 #128. TMeV/u ASER TR, W ZEEGHIT TR
U, AR FEATEERRFRES TLRER. A IBLE 2518 R4E"ZNe+"C
E28. TMeV/u AHBER THET THRE HEXRTEREN BT URHR, b FH5I
RN, ZESRPFEOJILEEK.

2 BWEMEE

2.1 Boltzmann — Langevin 752 (BLE)
HABEWER FEE f(r,p,t ) WBLE X

a_a, *,% eV, - VU -V, | f(r,p.t) = K(f) +8K(r,p,1), (1)

R NHAR T EHE UF)REN Viasov 548, 470 R REMIT K () 1R 1855 1 %
%ESK(r,p,t), MMM EKHE KB TR, EIF A RS EMMT R, 7 i XBK R
RIEWTF
<8K(71,P1,tl)SK(l‘z;Pz,lz» = C(Pnpz)a(rl - "2)8(11 - [2), (2)

XEMNFHEMEBEEK & NEFENRR FEERETH. XBEH OK(r,,p,,
t)8K (ry, pyyty)) SH75 [E FOET (6] J2 SR IR AY , 55 L5 /K 6] K AL F Rl 100 — 3.
2.2 [Efr#E4% A Boltznann — Langevin 77#2 (IBLE)

IBLE M AT JUAJ7 B HE B 3% 18 T [R] DL BB :

(1) ¥¥% 7€ IBLE %1, REM T U/, r, ) TRFRFEMER

U(f,z.)= U=+ U™+ US, (3)
HeBBEEERY U ECHEAERYE U REMKIE U™4 58

_ (e AN

U= = a(Pu )+ ﬁ(Po) ’ @)
c_ L, _
U = 2(1 Tz)Vc, (5)
U™ = C{&‘—_—Bﬁ)ru (6)
p

K py=0.16fm™ , N ERBYRKIEHEE 0,0, T o, HHEEH FHFHRHEFH
T, RAMKEAHENE I AR TP FARTIHNET I -1 V. REEL
B 28 o, My WEERRAFENKS RNES (R EHRBHN 200MeV
380MeV). XIFREERHE R C=32MeV.

Q)BT -BFHEBE  EMETPRAT 0., o, MK T - & TREEARE,
A& SFEMRAHEX,EENSRAEMEX, IBLEZTEFXR T RREMAXHET -
BT R AR T

(3) WERMEEHY & BLE P, WEHESBBX S THRFAFF. BFRERESE,
MG U R P OWE— MBS P2 HBR(EBTHRAEE), A5 SR
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TCEILE B9 FELA A R A R B X B T BT o 4 60 LR , 34 DT 2 2 P R - P

@) MG - BEMBEENMBARR O P FARTH, EdRAMEM LS
(RMF) i+, BB AU A SRETEFSRFHEES M. KA Monte - Carlo # %
SR RAREESRETRF 5P FOEAEREN RN, BTFES RSN
R BT R R K s R X 4 b FRURF4Y.

0+ (a)

(Qxn)/m"?
s

8 B 8o

(Cp)/(c*fm™%)
&

10F

0/ fm~?2

M1 MERLKC+2CHERTHERN 60.0MeV/u
X0 REE P, BB 5 A TR B B9 T ( Q) (a)
T HR BT (Cy ) (b) FAR L 1 17 2 (BK3E)
o () BRT Rl Y B 1L
- FA BLE H#%5 R ,—F IBLE 3 MI&4 8.

(5) A EMBEA Y b ER TR
PIRERON : MR H R R AR,
Fath T RERERFALR,ERAT
BT R R —-BENEESBTRELS
EREMHEERSRA.

2.3 MERBMRIIRE

BAER M IBLE, WJR W I 6T LR 45
BRI KBEI RS RN BR.E
HERBAEHZSRAS AN TEREH
AIEARTTRE. 7 5h, 768 B9 LT Al 1A
BAFERKENHBER. RIRARE
FOREHK W IBLE. RESBREDZRLY
WX 8 ZH%IE L, B 7 3h &2 6] & I o
ME -ME T, NREMARE.
REFKEBRAUXBHEREMAR S
HEG, CRUBRFERE.

R THRE IBLE MM, B3 A8
RV 60.0MeV/u BRI R4 “C+"C
FEXT O REMEA ST HITHR, WA 1 FF
A~ NEFETLIE M, 7 IBLE #1 BLE %
ﬂ"fﬁRT,(on%(Czo)*u o5 B B 8] 38 4L
MRS R A E , 33X R[5 N7 5 XF 5t BR R 4t
KHREGER. % IBLE i+ B4 8,
( Qo ) REW M N BI AL, 3k B F 4 i 1
MER XIFERD TRBERSLEM
IBLE it % & kb BLE 3 v Rlf 48 55 1) 5%
MREBRIB (FE IBLE H 0,~30,,).

B2AMT "C+"CERKREAHER
2 28.TMeV/u B, TR A" FH BE M

B AEHFTURH T EERANLBERTERIT: BB ELE He, Li,""Be, " B,%C
AN X E B EA R ERERK, X FLRHE;"Be,” 2B, °C PN =4 KRER
R BT LB, X' °H, He,**Li,*Be, “ O M "F LB WREHEM X, X T EL
HFRHPEARBAZRAAFTRB NGNS, EHETFRALBC, XTHRESL FAIE
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SR T B B 4 R
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HEWERRBSTRERLTR L o |
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FRFEOBRRETER. | B o

2 0.01

3 GRAE e e
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B 3(a—e) 4 B 43 H A [l % 1} ’ , \ * ‘
B2 Ne TEASTEER 3 28. TMeV/, 0_’-":-”]5 y : /

r&diFl - B CERRY 4 0 2 4 6 8 10 12 14 16 18 20
BE. HEEMBEER ' Ne £ :

FCHIR B, ME 3D TUR ) g Astie R 28 MV BB RS "C 1 EC

BIR R4 KA T H, > He, R P A R 0 SC R A R0 LB
6.7Ili’6.7.gBe’ll.lZB’Il—IJC’H—lSN’ o Q;!Qﬁ, " mlBLhﬁ_’agﬁg

B0, TF, T Ne M7 ? Na, 5 A IS M MR TR, 3£ 27 MRS 4.

B 3(a—c) @ TP TRIIEMRE. BhFE " Ne BH"CAERBERMN > ERE
(B 3(c) 5BEB " Ne 5IRH RN (B 3(d) M, EH He,'Li,*B,"C,"N,* 0,
Y, S Ne #19PNa 3t 12 MR E P LA RERP FREE, XM T R
TTRESSEBRP TR, B Ne 5IEM R (E 3(b)) 5 H"Ne 5188 R MK
(B 3(e)HHEE, EEHC,'"NHPFRX 3R, FHEMNERT FHER, XME 3(c)
M E—B, i LN £ P FREZHMEME, EEZ"N,V0,"F 1P Na X 4 MEERBAH S
M. HB " Ne BHE2CHRM (A 3(a)) 5" Ne(H 3(b))EHMHL, EERF Froa%E
"BHUNa AR A —EERTFERTHMEE, L EZ He BATE. FEBLHETE
BUN, REEBEE, SEHBRRBP A RSRMNR N EBHRET FERNTH, B+
PR AR — E R L.

B3(e)BREFFHB Ne EHEBECRNAREEN = EBE, HILE 3I(DBE
BNe EH8BC A*Li,""Be,”B,"C,"* N, 0,”F,” Na fi®* Mg 3t 10 M E LR,
MHRFFEREEAERTAR/DN, EEBe HWALER, XRHTFEP FHBGI RN,

MLEHEBREE Ne EH CHR ML R D F 58P FHE" " Ne, Eh 747 Ne
ELHCHRNMGERHLERE, ZARE SR EXBENRF FRRIIRORN(E 3
(a)—(c)) , BREZGFAENEE BBRERNBRP FEER, S/ LBE 3 PARFERLT &
BRERTEBREOBERND FELA, BRBPFENRMRL, ERBRPTFEROTE
BREBERKA, NE 3(a)—(c)PH°Li, B, C "N %, AN FEIFEEIENR
R 3(e)) MEABS=EEFFER  UBRFEERZEBENORME D, RSB
FFHRNRGE, AR EPFEN=EBRERERK, E 3(e)PC MO K.

St F Na R RME 3 PB.L=/AFR, TUED Na AEHAER 3(a)+,"Na i
PAREMHL S FTEE3()FHBRE. *Na REBER 3(e),?Na PAEBREERE 3(e)
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FRIBR. AXETLES, BB "Ne BH"CHRMALER "Na = BERK.
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B3 EAMERN 28.TMeV/u b, AR BMBEEHMFRE"C £ RBE RG> £ RE
0 BUBANKENER, » ERBRLKEOSER, o NaAURBRNER.

3R Ne EASGER N 28. TMeV/u B Be A RE B ENARE, 5
B 3(DHBETURI, B Ne B Be WAERBEREH2C HE 1 C,20 M?F,
ML T°Be ™ NaiX 3 MR, XUHEHNAHERT, W FREBERMEKRE R
HERTHEBRM, ARBE Be R4 R Na #l Mg SRR, MBH F°Be REHFH
B UERN=Y L 3N ERFEE, XL UERN.

4 it

% IBLE ®EH  ERTRMUEHEAN LS BT - B FHMRE L BEE, W
HEWMHANHERINHBEFR Y THFRRF, SRR G LB T RN, X s
fe4i) BLE R/R % IBLE. 3@ R R %2 C+ *C 4 BI7E 60.0 1 28. TMeV/u A ST 8E
BTAMRN,% IBLE#7TRR, RAHBLERBENESTLRERE. #AH IBLE 4
FIX RGE % Ne+ C M Ne+°Be 7E 28. TMeV/u A BER T 45 TH R, B X Na
PEABREHTHRARMERE, RGP FRSIENRM, BAE AN W RE.
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Isospin Dependent Boltzmann — Langevin Equation and the
Production Cross Section of '° Na*

MING ZhaoYu'"? ZHANG FengShou'>* CHEN LieWen'? ZHU ZhiYuan'"?

ZHAN WenLong'?  GUO ZhongYan'?  XIAO GuoQing'*
1 (Center of Theoretical Nuclear Physics , National Laboratory of Heavy lon Accelerator , Lanzhou 730000, China )
2 (Institute of Modern Physics , The Chinese Academy of Sciences , Lanzhou 730000, Chian )
3 (Shanghai Institute of Nuclear Research , The Chinese Academy of Sciences , Shanghai 201800, China )
4 (CCAST(World Laboratory) , Beijing 100080, China )

Abstract A new transport model (isospin dependent Boltzmann — Langevin equation)is developed
and it is shown that this model can regenerate the experimental data for reaction of 2C+'2C at 28.7
MeV/u. The production cross section of *Na is systematically studied for reactions of "7~ 2Ne+'2C at
28.7 MeV/u. It is found that a neutron deficient projectile has larger ”Na cross section than a stable
projectile.
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