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A =ERRPHRmAER

BEm Xfvy FER BAH
REE 2HF KRE XEX

(PEAEEERYERRT XM 730000)

WE A30MeV/u“Ar+ "TOR RN BT HBBREZREL S AN
BREHEME, XHRBTEARAER. —FRESWHERIE, nBHE S
MEBREE: F—HRBEAN-ZERBCP. AIBR RS TXHAER ;S
FIRELFAAERSBHENIFER, IFFHBELS K BOA f i LR
FRELHTHUGER B TERANE. ABKAHTENTHALFENER
HER TR FCRHEN SFE G 5 R A RS AR R E T RSN S
B4

X@iE BANZERE CHAARTENENA BENFHARE
1 5|

HBE 40 FRRY, GBS MERHUNEEEERELRERATHEN S ER
HED., YNAREHERERAIEHEME— e BTF. RSBSMEZY AHEEAHN
ST UE S B R R R o BLF B B ARE .

AERWAE PPACERNT LR " AL ERVEA I HELETRINAE. =
EENTHBRBERESEFALE kY RERBESFRRE Y WBmHY
SF(sequential fission) AR BBXNE. W TEEFHIENKE LR L, SFRZHRE EH
KEHPIRTERAIME DN EBERS AR S L EENF AL RN BT
(cascade fission) B R ARMW N, ERMHRFA; B A RBH AR 2:1:1. XHE
AZHE A R LR S5 =B H MR MK 3F, BAURBEFAERE. 7 20—30MeV/u
R, HEANNZERABRELEN TSR, AFE7E 3FER.

ALBRHEXARESAARATENE O ERIEHAEEEBREN =B, }#
RoTZERNFERMEL BENPEIBAN PR, FnRAE S 1EES% S5
B, 78 3F i3 2 77 7E 35 R 8 2033 B2 (transition state) s 47 3% [F] 89 22 475 28, R4S I 0 ]

1997-12-94K#, 1998061 8k 5 B 7
* ER AR EES (19275054) , 2N BB K4 Fdh BB B AW BT R K 24 B9 WE B

51—58



52 B BB Y B E BE 9 A B 23 %

A ZR, EOAR TR HERRER (spinodal XK )M ERAENBRAN"EHLE
R . FEABEEN 20—30MeV / uMERFREP, B THREMR, EABXNMBEKXK,
HEXRHY DA FRBK, B8%EKXBUET 0.08/fm’ A #EE2 . a0 A 30MeV / u
Ar+ In EIRHER Fig R, XN ERFERENESZRES. ALREIEYN, BRH =
HER MWL T IE spinodal X, EFEX A ILF &S ESH 3F SRESMP L.
15 5 Ak B9 = b AR 6 g e T S R B . B, B AE R S M B S BE SR T i & B ESS,
ERZHETEG AT R, T ZE, £ ER/\NE PRSI A 0 R TE 8 1AM
B AIBEIR B B 20 TE SCHR [7—9] R B & 4E T 05T, BT Bm M 0 22 3 B LU 3R T8 p ity DO AR
%. HEERMKFEE, FoMPTRETREAL. XEERERTEIER 3 NMLE, A
ERBIEEA. € BUUSNNFEITE Y Th R AN HE F4E, TRMAFERT
60MeV /u, BRI NFARENGER. 3 —FEH IF GRBKNTH T ERABRA B
AR SR o A SR E BT R B 2 T AR RN, B RS T R R, —
AT 1000fm / c. HRAE_RHNUTRE-FHIZ—WHNT. BTERTTHRES,
Ja— RS W BOR REARAR, T 2R B 8 A M B R BRAR K 1, 24 3000fm / ¢ A B 3T 25—
30MeV / u “Ar 5| &K R B, W E XA 2R 50—500fm / ¢, MK E SBERER N
140—200 MBI EZ N 1—1.2 GeVI, ENIA T RER F B R, T & 3F.

2 LREEFESHZE

ARSI 30MeV / u “Ar RN ZM BB FINES (k= 450) 71, BEARE L EH
B, LR R BIRE R 0.7pnA . BEH WA R A 10 R HIE L 20cm X 25¢m
M AN B REE BE (PPAC), 44 E " Th AIBEMATER. ERFHERNESH
LEEES K SOcm, AR A R 26°, AR 21°. SHEMMLESPE xMy HAF ML
R 4mm, TR A HER 0.5°. AT RAKREHIWAFHRF. B FTH, B/HEN
AR 32°. 103 PPACH I 6 ShESEH R MBMA R — M, 0 R A 32°—60°,
B EREM0°—360°. HA4IRPPACETHRAWMMM LS, 0B=A 62°—90°. X
BEAE R Rz P BRI S A Bl 4 (DIC) P 28308 Jr, KIS A AR M AR ic %, B R Ea /A 7°
WB/MEIES f 32°/MBE . XFMFENBHORHERIETMENFEEFRBETHES
M =RmE R . B K PPAC W A4 B 7] 53 BE 4 200ps. & % KAT B H (TOF) € T
IR A ET5R RF (55 5 PPAC B sUKETRIZE . A T T4 R 2 88 540 55 3R B % e ] 2
BAE S, RATAH TOF Wt 2k NBIEBAW PR R LHF). XEFERELR
SHAEE 6. HEN T HEEA E4LFH TOF M, 585K B 5 W28 i i 18] 5k SE A 0 RF
i, XA R RSN 10, LRAFLOHELNBERBHIFITEMARE. T P T
P ORE PR BEBE () BT “ArE THEEER, N 25MeV / u iy 0.75—
30MeV / u ki 0.7. MTHAE FRIAFSHMAEMUNESHHARKIELE Y. T ()i
ASHERER, I EMNE Um) RHRK. TFZERF B4, B3 TEN.

1) R, SR, FER R B R AT, 1997
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m V()= > mV(j)=00, (1)

j=123 j=1.2.3

> m () ={im)y M, )
Ktom, WA RR MG TEEERE M, = Um) M, + M, VT M 535 3%
BESRE, T M NBEFER: V(). V(DAY (NDEBINE jIRAREN .y MR,
AERANBBERZT R, ATERNES RENFEST M BEAM, . TE
AM WIAHEHER, FRABH W m | M RESFE . [ BB Ll AT S0t A [/ R B2
RO SRR AT R, KRB R 3 ARBMA, m & ARER T, 4P
HE M.

3 XIEER
31 =ZHBRNREST

B 1A TR AR 3 AR m (1= 1.2.3), BREN TRRER N
20. ME 1B RRIETUE S, ZHRRSANRTILRREM L M, M, M, KECh 2134,
B B R R RE B SRR Z MM EAE A, BN AN AL, M
—HIRR R B 4. X # Monte-Carlo I BERESIESH . 4 RAM(HE OB 11
BEOLE 4, (G = 1,2, 3) A—FHH = FE %, A=A . RAM(j),FFWR 3 NEEEK
AZMETRREH A, =2 4, BIBAW 4 TRNMH, FFEBIEE A NT 20 0%
f, REIE P 3 ARBAAMBIAME. HETR, RS TREESWFSHY
4, R VT 15 B £ H i 240 i i B AT LA, BN B8 LB A B0 R (2,3, 4) /3%, 5E 1 LK
EARRE. REE U ER A XS T RE S AR KRE S SR ERTI AL 1 . 5
T AERFHBENTURE S KR " L, WA B8 s, 0 ek 4 2 i E 4
VeI T B IR 2 5, P T HORAER, B KN FF.

R1 25MeV /u “Ar +Bi, Au," Tb B+ " EERMORA N TEYRBENERTRE

REH ®Bi 7 Au " Tb BiRE
Mi/ Mew 232 224 242 222
3F M/ Mex 32.6 32.8 322 333
(%) Ma/ Men 44.2 448 43.6 444
M/ Mex 9.9 10.8 10.4 12.8
4F Ma/ Men 20.0 18.7 16.8 231
(%) M/ Mex 273 279 30.9 293
Maf Men 43.0 4238 421 34.7

ATH EARNBREBNIFEHRENE SFHITHE, ER 2 BR TR -SRI FR
L ARRABANRBEUNT 20, EFMHERRASEREA 458, TUBEL
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5 g 9y = % 23 %

40T

100 120 . 1450

B1 #E30MeV/u “Ar+ " Tb KR IF) 4 3

HARS A (BREANFEERAT 20, 145
M—T RIS, WX AELR)

REANBEEM BT RBHE; AR VEREA.

140

B2 7£30MeV/u “Ar+ " Tof 5
I 3ARBELS A (BERREAMNRER
INF 20)

EhHS AR 1.

EEREREASHNBRNETHRARS, MTBRAHERREHEER, HEBRKL T
DICE|KAEMBER . XHEALW SFS 3FRB NI, & H#iEHE T 3F 5457 IATT# SF

100

V e/ (cm/nsec)
B3 7E30MeV/u “Ar+ ' Tb R R RBIH
JRL 3R B 3
FHERNERRA BEARTERE AL VRREMA.

RPN LEHRN PR
32 BRARREZHTEMNER

X4 SFHI3FB:THH REBARS, B
MR ZS FHEHEEEMBAEER.
ZHRERANEEMBRSSARTHA
EHFHE. AN FESRAKZSE
RAERAMEL, B3ERTHRLRT 34
BAWEER ENS5E 1K 3 ARE A
R, TERENAARKHWEEE. 44
BIAmE3IT AR A asa
(TKE), BB /R THE 4 %, 3F Ssh B0 80
WE{E K 200MeV, B SR BENEN ZHH B
HEEE 196MeV H—B (B ETLRFES
) . FTUAR TKE Xk %5 3F 5RBERAE .

B 3F fl SF W8 5 K 5t °F T 9 1% 2%
ERANHERAFKERER S, 7
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UER IFEMMSHIE, R 28" ERWAA, A HME0 K 18°; T SFH O, MTE 45° /%
e, R o 410 30°. XFE RS AMARFR B 3F5S SFRREESH 0 ARIERE, BAREL
%0,< 0.

300

25

-

25—

20—

TKE/MeV

E4 E1PK=FER S8 (TKE) 1% B 5 30MeV/u “Ar+ P To=BHF ZHTVHE
B LR 8 A _
B AR IFNERASE. M > 20 =A% SFHEN
A, M < 20.
4 it

B BT B O B TR R 2 7 I SR R LA . X T R
A5, SHBE AR AT LR B ST R R A B Y 2124, HR KRR RV E N 234, 0F
WIETBE R BRR 3F. [MRERT 5 — S PIKIR SF, SHH A REN R X BB ENF
B H I b — M E VP RO S DIC /5 ROKBRE S . 3T 0 SR 4 A A B A T
B REALZE I B LR, (AT BB S A R R WA, SFitErh, SHRE N KT E
BRI R A T RGO, TER A R ST A0k SR L, AR 1 T AT K
5% IFAPURR . KA 3F BT, BT R T P S Sl A x4 0T A B R
3t B AR, FTLAE O, < 6 KRR

AT EBR T SH A B R NT 32° W3, TR M AR T S B
P A SR, B ST, BRI 4R T IR SF 08T, R 3F 5T
A 7E A o B, R AT AT IR 5% P 2 1 0 L BE T T A S BRI
TR SR IEA B A SFSER, SFRE A KRE RN B 3 MR, K RREE
SR, MARBENFALE. FiALRm T HRE 0 0 IF, 4iEs Tk
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spinodal X #J Bt & # = E 3.

FERHFERER AR ATL SSCHBEBETARLEE R K% 30MeV / u
CAr KR, HEARLERE L EK.
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M F®

H PPAC IF MR A, & F=ZER =4, 0,8, t MN(j=123)REHNEE; EXE ¢ FN 5
B4 TOF (AT WS PPAC B 2% Mo, e, N,), FTEA% i PPAC #0055 5 880 2 ol B K f EEF%d,
HMARBEE v (=d /1). WiBsh% HEHA,

> m V()= m.V,.(j) =00,

j=1L23 =123

m V,(j) = (m) V.M =V, M, =

j=hL23

PO’

T P, VR Mo SRR A BN SR, EEARE. B THRARES (m) TS 204 TR
HEe¥. WNEAEREE
2.m, = Im)M + M, = M, . (1)

RIMNA R 1, —1, f e -t RANEAS TOFff 1. XEPH ¢ BIE— N RAEE. B
(Imt )R EH#, Bfu 3/|‘m *ﬂ 4‘t#4"5f€iﬂ§7tj}>&4/‘7‘iﬂﬁ¥tﬂ% /\[v D)sv (v (DIR
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SARKREE v 8RR R, EEERY [V, (), V(). V.OLEE V() =v,v,():V,()
—v,0, (DR V() = v,0,(j). Tadrmsdreisy

v, (j) =sinf,cosg,, v,(j) = sinb, sing v, (j) =cosh, .
HE.MEGEREm, /1) W E M TFRER:
v (1) v (2) v (3

pw) = |v,(1) v (@) v @) | ddd,, V)
v, () v, (2) v.(3)

pw(1) ={v (2) vy(3) -v, (3)vy(2)]d2d3 v, 3)
DW(2) = [vx(3)vy(1) - vx(l)vy(3)]d3le0 , 4)
DW(3) = [vx(l)vy(Z) - vx(2)vy(l)]dldZ v, . (5)

R m [ EEERE 3RS
m. |t = DW(j)My /| DW4)  (j=1.2,3) (6)

BERE 1, 1, KB (6)5, B BRBFE ()R, Fih WIFRIH 1,

t, = [DW4) — DWQR)1, — DW3)1, 1/ [DW(1) + DW(2) + DW(3)] @)
FR 1)1, FATHUE, TREBRA HEE
v,=d, /1, ®)
v,=d,/ (t,+1,), )
v,=d,/ (1 +1,) . (10)

BEN ) R BERAKFHE m,.
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Two Modes in Three-fold Fragmentation of hot Nuclei *

Dai Guangxi Wu Heyu Fu Yanbiao Duan Limin He Zhiyong
Li Zuyu Zhang Baoguo Liu Guoxing
(Institute of Modern Physics, The Chinese Academy of Sciences, Lanzhou 730000)

Abstract Splitting of a hot nucleus into three comparable pieces in the * Ar+ ' Tb
reaction at 30MeV / u was measured. For the splitting there are two modes: one is a
successive binary process, such as sequential fission or a cascade fission, another is a
prompt threefold fragmentation (3F). The paper presents the identification between the
two modes of the threefold fragmentation by the experimental results, such as the
mass distribution of the fragments, the orientation of the fragmentation plane, etc.. In
the two modes, the prompt one with coliective deformation  is  emphasized.
Furthermore fitting the mass distribution and finding a scaling law about the
most-probable mass ratio in the 3F are given. In addition, the orientation of the
fragmentation plane could also be used to measure the impact parameters, there for to
distinguish 3F events associated with central collision from the sequential fission after
a quasi-elastic scattering or deep-inelastic collision.

Key words prompt threefold fragmentation, orientation of three fragmentation plane,

successive binary process
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