2 &
H23% 10 1 mEEYHE S Y M Vol.23, No.10
1999 4104  HIGH ENERGY PHYSICS AND NUCLEAR PHYSICS Oct,, 1999

25MeV/u “Ar + *Bi E 3T K K HIET &
WA BEF AT AR 2

BEX HEA K 4 HEN IEF PR
GRE EHE STW KUA SHE A
REE BB AT

(PERERERYERIA 2M 730000

LA & X

(FRAR%EHEARYER L3 100871)

WE  xt25MeV/u “Ar+ Bi kR ABAREFH ARG RH, NET 5855
R AW HFE AL REA D Ba bk THEEE TREE RS L
HoMFLER. MBERAA Mo N TS ENBAE S ML B4 S
172.5MeV. B Mo K T2 FEHES T R BELE 470—600MeV 35 B K th 3 4 1
REMATAN 4x 107 s,

XRA HE MAR BAwk
5IE

FHOREBEEH RN, MR R TSN L RT RN TR NN R,
HABORESH(ZIORNBREGMER T REANRT L MNES . B8 TR 15
if%ﬁiﬂii{a*ﬂEé"f%%&/}'&ﬂ@Eﬁﬁiﬁ%ﬁﬂiiﬁﬁﬁﬁﬁﬁﬁﬁ%&%@%%529%?%T?Ej(ﬁi
W SR, T E MR R R, — T, AR A R, P AT R B B M
%‘ﬁﬁflﬁﬁ/‘ﬁﬁ?%?ﬁ,ﬁ‘éﬂﬁk‘%ﬁﬁﬁﬁﬁ,ﬁﬁ%ﬁﬁ’f%ﬁﬁﬁﬁﬁﬂ‘éﬁ*ﬁ%ﬁm,#Hﬂl?’%
IR IR WO BT SR. {ER 3 77 T 8 0 TR R OOF A B 0 ML (5 3
BRBRIXR, SRTUNERR RN X R) AR RERBETER. 5 —FE, @ T
AR T 9K 17 WA U JBE 8 8 T e, LR A8 30 B 052 57 5 A 1 0 o 2 W M B 5 i
19 AR IR T S AR S8, e 0 1B B 38 2 B 040 25 A T R IA SRR 0 R B o

199808204 &
* BR AR ERSEIITNH 19235011

946—953



%08 HECE.25MeViu CAry BI AR R W A BOR R R R T T & 947

REEMEABREEFERSN.

AR T 25MeV/u “Ar + *°Bi KRR, F A RAER T I8 A BORGE B R HT 2%
VB R OR 7 00 0% BE) 10 B S S04, AR RRL T 55 VR T I KRB R DI R
A BT R R UGT S B o BT 2 T, BT T BB AR #3723 e TR R SR S, LA R E AT R
BATEM R IR R

2 LER

S o B e of [ Rk 2 B A AR 4 MU 2T BT B F AN 8% (HORFL) L IEATHY. WIE
25MeV/ulty ©Ar 3, BT % 540ug/cm? RARGKEE . 7 BRI B AR AN BT,
B 2R T PAOR TR, BN AW E AT (0 B R T A (PPAC), B
B F B R = TR T T (AE, + AE, + B) . ERER AW (PPACH B ETE
0, = 37°4b, *h BB FW 88 (PPAC2) LB 6, =— 757, 5 PPACI 5 Tk 1) & v Lo 9
O AR B T AR . B — AN B R AE PPAC3 BT 0, =- 115°4h. &
PPAC] S AW & BLE A B (0 S MA B — A WS, F—EHTHEIHES PPAC
P, B = 95°, B - ER FRES NS PPAC T, MEEY =— 145°, HRE
RAMBEREAERORE O THEERFaNE".

B AT R, R R BB AR R SRS (LMT) RH M i R R
oA K BB,

A=A+ A IMT,  Z=Z+Z *IMI,  E' =E*LMI* Al4+ 0 (1)

Hrp AR A B RBMEAMEBIN TR, E, R A SRR, 0 WG R Q fi. H
T L3 S0 1o R P MR S A R T 7 5 W RS IR A R B IR T A i R AR
REAE . 2 W AT R 2 RORL & B B R, o7 LA R A A MO BE B
T4 it 12 o B AR R T 3AN B R B E A 7T E T 2 0R %%

AN= (E* — E})/AE, A, = 4. — AN, (2)

Hob, AERZE K — T BTAERUN SR B

3 ZRMTE
31 WTHIEEERT S EEHREL

BT R AR, SR h MR T SRERAMF A BT REE. TR
SIS W S I S BV R BE A0 S R JEAR R T L B S I SR S R A S R AL 5B
— R R THE(IMDET 0.60; 5 —410 0.80. {133 3 WA R 5T T HEE,
BRI THENNESRENBEHN Z o TFREREMSEE. o BT RHRR4
A 4 B g A R 1 o P TR B v S AR o P A TR B A
VIAERA AR ROTERE. T o B THM R AR A B, IR AT



948

B OE YW R 5 By =

£ 3%

UAREZIE. BRENREEREN K5 o B F ST TR,

B BRI EE KR

VPR VATTHEERE: V.V ERER

fl 2

BB ¥, V., BRI R

M
Wie,) = T * (e,— B) * expl - (¢, - B)/T], (3)

Heb FAR i FRR A RS M. BRI T4 3N
IR RS o BT 10 2 M, 00 R IR
S B0 B TE K SHURAS 1L o 09 4 5 1
bRy . AEAES B (B | BFR) AT A3 ) % 5
WL R AR ALRERMER £M%R Y

& =E,+E, ~2(EE)" + cosh,_, (4

e

A E WA RIFERE o M TR, 0 R
RSP o BT AT R e g
R B S B, SRR R ML
o, BT R 0 R S B 123
SR W P K SR U o B 5, B

BT 57 B A R s P BRSO B R R .

0.08

9 =95 4 =95°

E /MeV

B2 oNTRIENAZER
BIPHR, —— —BHEHHR, — - —ABE, —=E2A.

5 10 15 20 25 30 35 40 45
E./MeV



10 8 EEXE. 25MeV/u A BBV IR WA R R R AR N & 949

o, EERFEARE GRE. RENLMSERRMFAN. XREHHINTSE, X &
NZRELATREE. B25H TGS, IWE T LR t, A8 3 2 AR B2
B SN SRR TR R TR, WA T EEMTMAAD. R HEl T R WK
BAWE R S & S o BT R EEAS EE, BAIRX — 145°A 95° K 1914, He, Tin
cn F ff 4> Bl R R ETRT RS B AWTE B 1y

£1 REEWHEEES R TFHSEIREE

(LMD A E'IMeV Men Tea/ MeV M T/ MeV
0.60 233 472 1.22+0.10 5.44+02 0.25+0.05 241402
0.80 241 595 1.45+0.10 592402 0.300.05 2.70+0.2

3.2 HTHBIET R & e

3.2.1 W ABEREERRIK
M. Gui® 2 T i {8 b AW R R AT o BT EEITTE NN KR, NE
LR BR R o BT S ER (M 5T IB R (e )RR
(M) =Kk-{e')- B 5
{K = 0.000244 + 0.79, B = 0.005884 — 0.235,
Hooh 4 RN R B A WS TSR 100—150 ZH. A LRMAIER N H B
LR RER(A ) = 106, A% | FHBER T B EE M, RITR (5) 1%, R A
B KR, AN A B A MK B8 (E; )4 51 83.0 Fl 89.5MeV, B 24 73 % b A B K BB
(B Y4513 (166 = 10)F1 (179 £ 10)MeV. Hi3 2 AT, PIMRHE S B H B X 119 BB oF
H) 1A B & Bk AIARZE 123MeV, T B A3 K B R A2 13MeV . XEW, WAk e(E)
SRS IRE R BT X RFAEY, ELRIREATANTRX.

F2 NEWEHRAMAESHRE

< > <E) (Asc) (Aff ) <M ) (Eﬁ) <Eu > af kﬂ
/MeV /amu /amu /MeV /MeV /MeV™ /MeV

0.60 472 212 106 0.25 83.0 166 14.3 7.4

0.80 595 212 106 0.30 89.5 179 12.3 8.6

3202 BAEMARBMEFREN -BHERRE

S kgl ST B T 2SR R MR BERVR U, XN B IR AR R, — B
AT ESEMBER o, = E /T, REFEESH a, SHFERBHR a; = A )k, WL F
B XA R R, TR M. SRR BB B o Mk HSAE
%o, BEESHERNEROPIACEERS, ERMEERNT IMeV/ulf, 28 L1
B ATE 8 M. STU R F R 4 BOR B 43 5k 0.78 N 0.84MeV /u, B & BE AR
BB B k(84 510 7.4 F1 8.6, SEIRM R AR SR MTFREABEERHRT
LE T RBE A AT, TiRRE R H o BT HB R, XRAR A BRI THE



950 B OB Y H 5 By M % 23 %

HEY MR E R AW,

LT, R MR SR AR TR T XN, e, MANERE
SREGHRBEBEAXR. AT 25MeV/u “Ar+ PBi 2254 K 24 B2 1
Wi J5 o LT 2 T RS B U W MR BB Y 172.5MeV, X A B[ Gonin” 3§ 9 1
1IMeV/u “Ni + Mo #8-4 B 1 18 5 0 Wi SR WS 1 . X T Bk 5K & 19 SR B %
A, AT TRHAER KA R O EF R,

33 RTAHR

33.1 NARFREY I8
A AT AR, BB AS 7 6 Ay, AT AR 7R A TR R AR B 12 | BT 28 R0 F BB 2 1 B
8] 2 A1, xa‘ﬂﬂﬁf—ﬁi‘&liﬁ%,ﬁu?ﬂl‘]?ﬂﬂiaﬁ%%M%Ha‘ﬁrﬂul%ﬁi
M.h

T = Z,-(b/ﬂ),:m : (6)
ol £ -8, .
= ey JO 0,.(c) * &+ p(E* — B,— £,) » de., 7)

ok (L) R R B 2 LR R A R BT 1O T 59 36705 560, 1 M 30 06 5 B
BT MR O o BT 00T I . A, R WM BT 2 0, b
BRI g, = (25, + D Ra HFMEREHERT. 5. uH e, 4505 BB TFH &
Be AT BRRAENRE, B o, 417 K0 BT R840 B A0 5 T . 025 T
KK

p(E1) = C(zé D L pan™), 8)
S B TR MR 1SR, U AR, B BRI S £ AL
B E2%. MTRBENG, ER EMAT ERB/MY, HE b RA % 2 5 B A
B %o BT IR T MR IEAL, 4% Fo T T B0 (V. + 27 o
K P05 BE B2 BUAE, = ¥, + 2T+ B,. AFSUFrob RS R RS BRI, AF,
£3%7 30—40MeV . X BE, 72 I o, WA BB 0 HORETE B BB BBew) A6 S o .
PR I SRR 528 5 — LT 0 P REBOM R B 2 A0 (E2 + AE,) . ZERESR 3% p 2
PR U — 8 TR SRR BB S a0, 00 L FTR, 0 SHIRRM AN LR Ny 0 Ak,
A Rk SRR B 5%, T A SR BT 0 B R A4 0.7 MoV /B 31 6 3
2.8MeV /ut B R RE B, k 197 AR 8—12. %02 B AR TR FA G, o i
RABE R

(e) =R -VJ/e), %)

o

inv

Ho RATFH SR THEARER, V, hEHL. ERFLRMBHESBELEE
BRFRENITZIN N, BFREULETEREGESML. T RLF %5, AT LA
GEAUTERAR.



10 # A3, 25MeV/u CAre U BiZE R RIHY BT R BOR SR IR AR AR I B 951

3 2.88(Z—2)
“T147(4-4)'" +4.642 7

FE/NERIRENEW, TERERT VINRAHE.

332 HZRMHLE

R ()R, o BT RS A REE (E + AE<SE<E])WNHTVHRGRET,
i, & T RELWD,/ (L AR RS ) ATk
BEM K BE ERRAL. BT xR BA RN R
MER, P FRE GBS BIUTL,/T=T /T,

(10)

(N FRR ). A LI/ DA LR W;

HOBT 1000 Y BBEH B, DL N < ¢ * *‘

G EKEoR T R REEOTHE. ATE O {’ $ ¢++
LR R (LMT) =0.60 (E* = 472) F{LMT) =0. $4t
S0(E* = 595) BIAES, WRBEMo RFR 0 m w0 @
A ST F 4957 510 0.198 A1 0.247MeV. a3 %ﬁf}faﬁbﬁsjﬁ;ﬁﬁms@%
7 7B (6) 7 78 A A ¢ 7 b SR BT K P T 6 RS

43311 4.05 x 10~ s A1 3.87 x 10~ s,

BT 5B KRR TR, AR AN R R, £ E 3P
AM TN A SR AELROEELRERY, ETH, ALRERSAAOHE
TRBEG SRR, Bl S R RE M YR K 4B H R R A H BB
BRI RN SR EE S E RN, £ E' < 70—80MeV B, £ & B R[]
M IR, RS R RE A T T B, 72 BRI B R BB, AR B 1R VT UK E) 107 s
T E* = 80—150MeV #7819, 4738 i [ AR5 R 1, 3125 40—50 X 1077 . BEK
EaEsk AR R, AN AME, WERIT LM RATHA . EEHLBNBEKE
T (E* = 150—600MeV) , B 24 28 i it 18] BE 380 & RE A9 3 T F B, SRR BRI R
AR TERET — MRS, Y AREXE 600MeV, A AN 4 x 10 s, IR
A ERRRE 3 X 107 .

333 TR

o M 29, 3 o B 0 B R AR B DB A B R, FTRAAA BT LT R B IS
5 —, T DL £ 2908 i 1A 10 AR 2 7 ol T IR A AR A, B FE AR R L B R AR/ 5 AR I
2 TR BN S N RN, HE, HREEARNENRE RS hREL L
T WU B 2 BT RE 2 R EE S HE R B . AR, AR M REE A I B B, X 5
BU75 W S G SR BT NP B B . D4 R I D A R/ R Rl T O AR RL K] AR U 2 A
iy, 5, BN B A2 i 1A /0, BT BER B TR R DR B 5 B W A 32 Bl B A BR B
BN . WTEABNAE, WA N FERE Y, KEENRERERATHHEEES
BZEE . WNESRTER RIS, HERTEENERLIFATERITIALITES, I
B 25 OB AU it LB B T M, SR A 2 A 1o AR T K ], [ B AR X 12 s AR
WA TR, S M B AR B T SRR Z FI E SR E. RTNTH
R AR A R, TR R 2, BN G S F e R R R RE TR



952 B Y B 5 B Y = %23 &

WA BT R E . AEAERTUIE LR BE DR, —EREE
TR B A BE ST T e, 32 SR T AR B, A TR 3 s BE Y R
Rt 72 T RERE MR B A S AT/ . S PR I (78 MO B A B S 0 T 12 B R
I BELFE B, TR — IS A2 3 53 o 3 S 0 (8 2 20 B 0 A /I 465 B6F 2 65
VAERAHE SRR T —E WS, BE SO M AT R, (52 S8R
Bl RE R B R RE R 8 BT X — R 5 R BTN B 4 R 5 BB 5K e
HYSR R RARPFA™ . B BT, 28 M 9 7 BEWR B (RGIRLE) B0 90 0 7 F e £ 4 B AT B A AT,
TR TR BB R BB L B T .

4 RE

ALIF 25MeV/u “Ar B F % FHB; B, EMET AR RSB X HETT
Klﬁ]ﬁflﬁﬁﬁﬂﬁﬁﬁi%,H%Tﬁiﬁﬁﬂﬁﬁfﬁﬁﬁlﬁﬁﬁﬁ‘é%&%,%EUL‘/{T%%: xf T
B BEB(LMT) = 0.60 1 0.80 (E* = 472 F 595MeV) B Fi 4 X ], 32 SRR 43 47
T%%@W—ﬁ*ﬁﬁ%ﬂﬁaﬁ?ﬁﬁi‘é‘,%mm%&ﬂiﬁﬁﬁﬂﬁﬁﬁﬁaﬁﬁiﬁﬁﬂ‘%éﬁﬁ. i e
AW RGN0 T EERBE T TR MR, AN 172.5MeV. MR R &
R Mo BT EEUBETEERERK (E° = 470—600MeV) B B2 25 B 7, AN 4ax102

S .

2 % x W

I' Hinde D J et al. Nucl. Phys., 1989, A502:497c; Peaslee G F et al. Phys. Rev., 1988, C38:1730;
Thoennsson M et al. Phys. Rev. Lett.,, 1987, 59:2860

2 Gonin M et al. Phys. Rev., 1990, C42:2125

3 Wu Enjiu et al. Chinese Jour. of Nucl. Phys., 1996, 18:145

4 Zheng liwen et al. High Energy Physics and Nuclear Physics(in Chinese), 1999, 23:409
REX%. BEYESEWE, 1999, 23.409)

5 Harar S. Nucl. Phys., 1987, A471:205¢—224c

6 Gui M et al. Phys. Rev., 1993, C48:1791

7 Carvon A et al. Phys. Rev., 1980, C21:230; Charity J et al. Z. Phys, 1991, A341:53—73

8 Hinde D J et al. Nuclear Dynamics and Nuclear Disassembly, In: Natowitz J B, Proc. of the Symposium.,
Dallas, Texas, April 1989, p289—303

9 Grange P et al. Phys. Lett. 1980, 96B:26; Bhatt K H et al. Phys. Rev., 1986, C33:954



8010 8 EBIEICE: 25MeV/u CAry Big AR I B IR R BRI 2R i 0 953

Measurement of Fission Time Scale and Excitation Energy at
Scission for 25MeV/u “’Ar+’”Bi Fission Reaction

Zheng Jiwen Wu Enjiu Zhang Chun Xiao Zhigang Wang Sufang
Yin Shuzhi Jin Genming Tan Jilian Jin Weiyang Song Mingtao
Li Zuyu Wu Heyu He Zhiyong Yin Xu Peng Xinping
(Institute of Modern Physics, The Chinese Academy of Sciences, Lanzhou 730000)

Jiang Dongxing Qian Xing
(Department of Technical physics, Beijing University, Beijing 100871)

Abstract Alpha particles detected in coincidence with two fission fragments in the
reaction of 25MeV/u “Ar + *®Bi have been measured at the backwards angles of 145°
and 95°, respectively. The spectra at each angle are incremented in two different
intervals of linear momentum transfer(LMT). These two intervals of LMT correspond
to two considesably diffesent initial excitation energies, (E*) = 472 and 595MeV, in
the primordial hot nuclei formed in the reaction. The moving source analysis of the
spectra has been used to extract the prescission and postscission alpha particle
multiplicities, as well as other relevant qualities such as the temperatures of the
target-like residues and fission fragments. The excitation energies at scission, deduced
from the postscission o pasticle multiplicity are about 166 and 179 MeV in the two
LMT intervals, respectively. Compared with the considesable difference of initial
excitation energies, the near equality shows that the excitation energy at scission are
not explicitly dependant on the initial excited state of the fission nuclei. The fission
time scale of hot nuclei with excitation energy of 470— 600MeV, deduced from
prescission multiplicity, is about 4 X 10 ~*' sec, which indicates that the so—called fast

fission dominates in the fission channel of hot nuclei in this excitation energy range.

Key words scission point, fission time scale, excitation energy
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