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PSI/Viligen, TSL/Uppsala 1 LUC/Louvain % 8 30 %&4 , Fi ¥ A ST BE B M 45MeV F 2.6GeV,
WETEBRAWER, KIS TIE 1500 M HEAT . XEETHERNEHEL
HEEYEE AEHANE—BRABHEEHERN v AMS 905, REER 3 ™%, X
HRBRRWEER.

HHEX,CRBTHAMEMABRFRELGTERNEHE. K2R FRARE
BEBRFMHETCHME T rH B FHREE—EERA. EXMA Bentini KT - KT
S 10% Bl 4% 48 Y | PR B 790 F 8 & 41 F0 Rutherfore-Appleton M LR ZH X SR EHRT , XA Gil-
bert-Camerom-Cook-Ignatyuk R A H THAEHE. A TREZBHRILH NIt AL M
WA T B . S 4E AT IE 7E 5% o Bt M B O R R OR A0 R R Y A1, 40 : HETC/KFA2™ %,
EREREAERN HALERSLRBBEERREM.

25 ) B F 4> 730 7% (QMD) i | ¥ %8 (FISSION ) % Y 4b 3B 6% 5 [B) B, 19 3 7 820
AR A QMDITHR A, H FISSION R REA FR -MESRA N L. R WH
2 5% 4% BF 3T B LA & Dubna B% & 8 T BF 5 B & /8 MSDM (many Stage Dynamical Model )5 7'® #4
FE AT LLALER 100GeV U THBE T a1 F KA F REF o THMNE RS LR XEH T
WA ET. AR ERRARERS TECA RS  ROEZEFPR# THX
MAELEY HRENBRRA ARG ERFEALRNES R ERITES, A
MSDME JF 4> BIBF I T A 51 i T #E & X 334,572,775,1200, 1500 #1 2600MeV 3% i Nb #,329,
555,760, 1200, 1500 #1 2600MeV % &' Au ¥, 160, 230, 271, 322, 533, 660, 759, 1400, 1600 F0
2600MeV E i Pb B RAMBA MR RS>, ALK MBREH#T 7 HHE.

2 MSDM BF %4 R

MSDM ] LA R BB T a4 T KA F REF o FEEMNRTER, EXHEBTH
BRETHEEERUR A FMKAFH AR KRR,

MSDM BF MR T - BEMMI B RENWHER IR, BIFELXGSMPHEN
BEEY . AATHERACHERAEANEFAOER/DNT 3GeV) BRI BAHK 2
HAMNMREER BEHUBEEARIBASH TS TIEF - BTSN Fd R, M
ABRENAHEBRT - THEREET. AEEAFBRERIBTENN FRUEF P T,
HEARTHEERERM UEERLFYE. MTCAVPHENHRENBREE (EILIE
Bt A<16 B, AMERKBEREA, M FFEFREREZ, FEBE FHRABRAT
2MeV M RS EERNER . S8 FHRRE/NT 2MeV B, W £ T B R AT LLF b
HEHRBERHNENHMES.

EAERRARER FAFELERNP FIBEENM R PESG, TRARSHIEM,
REB=EXTF ERET FHFE. SEEP FHCE <14.5MeV) {55 . MSDM & FiT
T THREBOLE R FBNABH 26 B P FTHRBEE, TER TP TS5 PHE
FRMMEEH (n,n)  ERBEHH (o,0) , P FHEEFEHNRE(n,a), T FHEHE(n,2n)
UEPFEIRNBFRE. ZBFRITEN 2T HTFIHEMNERTZ, EW Lo U E
BRERNFTHEHYHETE.
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ERLRUMER - FFPM-OBRMLRST REREE LT,
N, N,

" N, = meﬁ" (1)
Het' N BRREFABE N, =N, + N, ENBHEHROS TR MIEDSRENEHEWM,
0 gom R N LT BT . X FRILER BB R (N AN <N, HTHE M-CHERTR
HHRITHE, EBNENERBEEGEREERBE .

7E MSDM % 8 R R A B A A8 M-C it B 4, R CEM9S # &1 th 4 3} o
gw, = ([ W, W= 1- W, RHERERE. b W, BEEL N KEEERR
TEHERINAEAMABE HWRABNILE, W RAX N KEBIE - BHRTILE.
Wo=1-W BREZXNKEBEERETFHIBRDE MIBMORFRHILE, w, x5 H
LA RETLE, PR AR AEE . WERAIBPHRTRAXIEY

gy = 0O

0 = W, 2)

[ A 4B CEMOS B sh it IR T R ST HMI X WM B IER R T E R R HSMERS
MANR EABANATRHSENRSI I RFARURAAREAENRENNTRE
MSDMAE F 5 0 LA % 18, K A Ignatyuk BE 4% @ B 2 X 140 X 2 Bk st MSDM 22 B o 5 3k i
CEM A HAH(c) BAKG) BT EEAS (DB ERN L&Y

Ao = . 121/ A (MeV), 4, = y; - 12/ /A;(MeV), A, = y. - 14/ /A (MeV), (3)
HP A=A -A4,A A SGHREGECOMBRKZGDVARE M FH-5 . F-BHU
BB-BE. Xk EZHHR0,1 F12.

MEREE RN ER EMSDM B, A THRIAHE EEFTFSHHLIRY o =
0.125A fE R TYErh SRR & B S 58 R N

a(Z,N,E") =a{1+awp(z,.w)f(%_’—f)}, (4)
He
@ =oaA+ PAYB,, f(E") = 1 - exp(- YE"), (s)
@ =0.072 8 =0.257 7 =0.052MeV™".
PAE ARS8 E SCak12]m13].
£ MSDM 1 R RBBRE SR, N TITERL BELEH (A, 2)REN
" (A,Z) = ¢'(A,Z) + D (A, Z' = A, Z)d' (A", 2), (6)
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um i "n~ i
07" (A4,,2,) = ai(A Z) + 1 —y 20 (4, Z)r;,
n- n 7
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Hur, Rerk(4,,Z)BEER%(A,,Z)N0HH.
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MSDM 3 BB A AR MR FASSIESACEF AN EGARA EEF R
(ALZOHAWEFARE N ENAHRTHRER NASRTIHEEREKNEHBE
A oo MR @ BT BREBEE XK

1Vl
0.(A,2Z,) = Ox - (9)
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TRMMERR TR FEN. XEM1HRAB. A1 HmT N WREERAD, Bk
BREOPHERE D TREOARY RATRERBRENEE, KB EER
BHTYURSERRNTY, T "Au HI P WEBE Y IO EI AR EREETREL
BORENBER AMRETRATHUEMLTWRE.

ME1—3 ZBL, A MSDM I IS REVIF A RTRER T AURN R E H
AHFAR. HItESRERD T YHBER(0<A<20)MERAASERTHERALR
MEHHE. CHXMT A<IONER MSDM BEHTHER BT UK FHEALTR N RE
R.OHAEAGE THER 1.2GeV < E, <1.6GeV X 6] ,MSDM i B '"Au M1 Pb &9 K 5+ f
GRUSRUEER XTEEMSMBFREPHAMCHRTRHAEFHRAEHR
HEPHESBHEREFXMEADERN, AXX - FENHAR, RINENEEHRZ
F.

4 LHRMITL

TERBK-MTHEB(CEM)WER EFRAZ A3 %008 (MSDM) 2 5B T AR K T
BE & 24 334,572,775, 1200, 1500 1 2600MeV 3 7 Nb ¥ %, 329, 555, 760, 1200, 1500
2600MeV % if; ""Au ¥, 160,230,271,322,533,660,759,1400, 1600 1 2600MeV 3 F; Pb
R ENRANERS A FAXRNEREHRITT HE.

A MSDM it M RERGFHENPRERFAHBEAORB I HHOR 8. 2
HEEAREBITYNBERE(0<A<20WEEARERFHBEALRMERE. L}
T A<I0WBER MSDM R AL R BT UM ERTRMBELRE. BEAHRE
FHEM 1.2GeV< E, <1.6GeV X [A] , MSDM i+ H " Au I Pb B A F AR L LKW &

K, MSDM BFEREPAH XM ELTES .
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Analysis for Mass Distribution of Proton-Induced
Reactions in Intermediate Energy Range

XIAO Yu-Heng' FAN Sheng®"
1 (Hu'nan City University, Hu'nan Yiyang 413049, China)
2 (China Institute of Atomic Energy, Beijing 102413, China)

Abstract The mass and charge distribution of residual products produced in the spallation reactions
needs to be studied , because it can provide useful information for the disposal of nuclear waste and
residual radioactivity generated by the spallation neutron target system. In present work,the Many
Stage Dynamical Model(MSDM) is based on the Cascade-Exciton Model (CEM) We use it to inves-
tigate the mass distribution of Nb, Au and Pb proton-induced reactions in energy range from 100
MeV to 3 GeV. The agreement between the MSDM simulations and the measured data is good in this
energy range,and deviations mainly show up in the mass range of 90—150 for the high energy proton

incident upon Au and Pb.

Key words fragment,mass distribution, many stage dynamical model(MSDM)
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