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RE FALEHA SR ARAMARASEHBELEUER, AR
M B F] 300MeV.p+ "BithF TRERT HARKE HMHEFH ST H#
ATHER AR HE T ALEREERBREH#RT TR, BB E -4
BF S00MeV 5L REBEBHERFHAELEHK.

L@E p+TBi EAHE HAEHE HKE
1 3|§

LA, N 28 B 3 ) 15 ¥ B BE I8 R 4t ADS (Accelerator-Driven Clean Nuclear Energy
System) LA B HEM — MRS EXENSE. XE . BA RKRYNSEEREHITE 2
B, PEM 1995 FRFHETESHRM . TRAEXEMARER  EEEE/HX
087 B T R R T I B R R A R B R K R N RE RBOR R AR PR B BE . U
HMEBERERER—MKEARMN AL, EWBEZN SN T HRE SR B, B LS F IR
EADS FR—AHEENES. ZMORELPRERRETES Po,Bi FHEREM ™
ARBHFREBESHRGER LR, AEHFRPERETFERES Pb.B,WEFESRER
ADS R INIT BB Z —. 550 PHERTFETHAREHWRPFEE¥ L FEE
M. MEBRHAEERGEEX L ENA AR FRLRRNES ARG F, A A
AMRTFESREFYER N ERHEERBR AT ERS R - T FNEARNSE
B, BETHEMNPREMTSESRE XKOEE RN K BBBIER LA DK,
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BASIZEXEFS B RMHEREERB+HEE,
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o W EFE W p+ ™ Bi BT MO A TR 601
FHEERE.
2 BitHEBNSHN

2.1 XFRVSRNRE

A TR F BRI AR FMESR A Woods-Saxon ¥ . M1 F p+™Bi REMMHXLE
BORAR > A S SR SRR, RA E, = 156,340MeV P14 B A1 M 0N A 0 A
ATGERE T . XX B E R T E RSB S B RBREAE. p+ P M p+™Pb K
A7 F) JR 7 98 T 0 R MO A A A SE R BB AR £, T Pb A Bi RE— AN LR M
43 A AR AT K /MR ARGE , B e R S S 80R R W E &, BTt P £/ S
T EFASKR Pb B Pb i RN B LR IE RS BB B —HRTH
R 5B 00, 3 B B B B O A T T RE B E, < S00MeV . 733 A R HE A% S R B O
¥R GHEMERMBEFAE—" , RINAHMERAXREANHEXSHNT

V =45.38573 - 0.33101 E, +0.00071 E; + 8.50439( N - Z)/A +0.06686( Z/A™), (1)

W = max {0.0,9.73710 + 0.01522E, + 12.33511(N - Z)/A |, (2)
Wy = max {0.0,0.45100 + 0.000016 £, - 0.01000E; |, (3)
Ugp =82, (4)

ra=1.32123,rs =0.97322,ry =1.59027, r5o = 1.01000, r. = 1.23944,
ag=0.51877,as =0.71271 ,ay = 0.30255, ag =0 .75000.
Hob v, Wy, Wy 4500 3 U 48 ST R B R4 O T R R R IR . B, R AR TR
e, U , REWE-FLBERBER. ro,rs.ry,rs0,re 2B A BRI A9 9250 | 8 B0 %09 1H
TR R e - B A LA o
12, ay, Gys ay, as 5 B 622 MR 3 19 3
5 48 T W AR M L — 3 A
AWMIMEIE, 4,2, N HHIRRBEMET 15
WORTFH BT (D—(@RPeEamy S |
MeV, (5) 3 P BE AT N fm.
B1SAH T MR M p+ ®Bi R os|
BRI F IS HZR S5 p + ™ Pb,p + ™ Pb IV A9 35 0.0 .
SRR A e . WA P T 4 SRR 4 0 -
BT LRMIE. p+™ Bi R BB 4
#ifE E, =156,340MeV M R 5 R M1 p+ UBIRMRES ps TP
T e, T RO T B, 0 4t b "
4 1 1 HO BT . SR A0 ST FIE A ARG . ORMRIE T MR B 8
RO,

(5)

20t 4
Ll

O  Exp. of MPb
8  Exp. of *Pb
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2.2 HEFENNRBOARNERT

HEEMH S REAE DWUCK4 # 7 HEY BB F EEHE p MM EBEM. it
BRFFAEEMNASHT 2.1 88088, BEBEHARZHNLRBE . FATER
ARTHMOENELERLREE A XHREY ARXUATRHE BTN B HE .

2.3 MAGEREHREITN

p+ B RMEEZRUTHFRITRE:

p + Bi—=""Po—>C,,

C,.,~b, +C,,b,=n,p,a,d,t,’He,y, j=1,2,3.4,

C,.,—~b,+C,,b, =n,p,a,d,7, k=5,6,7,

C,.,~b, +C,,b, =n,p,a,7, 1=8,9,10,

C...”b,+C,,b,=n,p,7, m=11,12,13,14,15,16.
Hbc, A8k REHEHRAR b, AF F XKEFNHEF. IR, ARKERER
AEAEFHSHMOEFEAHIRE MFEAMARGAEEFESHOB TR TR,
E—R ZEMEZRBEFEHIBRP, MR RHFHRE BT (d,t,He,a), pick-up HLHI
WFEATE S

AEBRINM FERAEMER RN PE ZNA, KSR AN FiER
/NF 20MeV BN —BBEEAH KN FROASR, ERHTER AR — MR FG
FRELETFTFES B, K=K FRAFIBRURABRRERLE. M TFPHERE
BRN, ZERNFERMNEHABGHNMRAENAER BF -EXLBHRE XD FHES,
BRENLEFEFESHILERE KR, FTUESRORF K5 28 o2 71 [l 6 % 18 1 57 & #0
FHHLE RS, I R AR FER MR AR HITRR .

MEFAHRMKWEEGERE(Z,AE), B n MTEARFEMKTE1, KTE
WTFEN n WEHEHILER

DZ,AE.n) = ]I 3 (Z,AA,*E(.f),i,f(’;),A,E,i)’ (6

Hb ZARTEANREBE EHAZEWHEERE, n BETE . n=p+ h(BXKELH p
M BEEFAE RN A (ZAEDBREABERE(Z.A,0)H n MTFEKT
B+ 2 M TAMKTIER AAFAABMFRUEBELAES . L(Z,4,E,0)REHE
Ly AT R OB SN R

L(Z,A,E,n) = D)L(Z,A,U,p,hiZ,,4,), (7)

L(Z,AE,p,h; Z,  A)RBEZE(Z, A E.p, M) RHEHERN VR T(EHERTF,.
F,aBF,D, T H) B B EHR BRI M TFEBMELBH . 2,4, DR VET
WREFHEMERER. 6L KXTALBRBFHEHEKIFEEHESHILEMD
Ve T i K 5 K L3R



%6 %E?% p+ Bnmi mwmmm 603

BAOBEKE(Z A EDA n BTFSLEER  AHGERNE HVRTF(Z,,4,,E)BEL
kS

P(Z,A,E,n,n;Z,,A,,E,) = LZP’(Z AE,n,miZ, A, E), (8)
Amm:z v

Hep PA(Z,AVEn,miZ, A EDREEGHBRG(Z A E)N n MTEHE B A, KT
A mWTEFEHERBNE VB TF(Z,A,EDNILE HP bR |, RREHBT
(Z,,AEDB I ARKELHETHA -, MRKRETHOEFHAR. B, hERER
AHEE TR RN FRI I Q(Z,A,E:2Z,,A,,E,).
XEMAHERIBRFAHFVBRETESX. - KIBRHE®E
0, (E,) =0,(E,) - J‘:°'E'1 de,, [ P,(Z(,,AO,EO,nO,I;;Z“ A, e )+

D,(Zy. AgrEorno) Q (2o, Ao Eos Z, 1A, 1€, )], (9)
HeP P (Zy, Ay Eqingings Z, WA, e, V(B RGH. WL B RS BE
pouv, CE,) =

Eo'n. EO—B_ —B "
ar,(E,,).J0 dele.o {EZ ' (Zo+A0,Eqsno,isZ, A, LE,)

[\jLP (2,4, Eyvi= 1, 32, A E) + Dy(Z A LE, i - 1))

0:(2, .4, EI,Z A )+

DI(ZO'AO'EO’nO) * OI(ZOiA09Eo;Zul 'Avl ’ey]) * Qz(zlvA19E|;Z,,2 9A,z ’eyz)}’(lo)

R o, (E)RERURABENEREMEREMRE, B, RFLM HTFHE
E, RESE— AF??ME%&M&&%IJEVBHwﬁwwﬁﬁﬂwﬁmmT$

THEERE AT MRS T 0B
3 HHSRRITE

BRI REN A DWUCK4 BFSH  BE AN THI AT SEHFH LR
TRAE. LHRTEPRAERBPBRATAMEZRAMEE £ =2.8262MeV, HIE J
=52, FH r= -1 MY LRETR. A TRFERFEREHBEANOTREE . ARE K
MHRELFATREZENYEABRR. BFASEEE 100MeV AT EER™ Bi(p,
an) MU E B IF BB B, R A Bi(p,3n), (p,4n) R H 5L 56 3048 AR I i #TE , =T L)
B ERIFRBUHREE £, = 40MeV BT K294 550mb A A8 4 5 5 8 E B AT R &
TRBE.
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& 2 4 B4 H T Bi(p.n), (p.3n), (p4n) R HHWHE 5T FASEE E, HXF
RN TREEO LS. ABIEE™Bi(p,n), (p.3n)BRERNELRFERE,
(p,4n) B L ERE . B F AL 20—100MeV BEX EER™ Bi(p, xn) ¥ (p,p’) B #)
R, fi(p,p) TEREEEMMOFTM. FrUEXEHEFRFLOFRN, LR LG
(p.p') R, TE E, = 40MeV 83— FIHLRLARB M BR LA RENET .

10° :
Bi(p,3n) |

2[981 (p,n)

**Bi(p.4n)

107"

o/B

107

107

100 100
E,/MeV

B2 *™Bi(p,xn) LHRE S LRI LK
x=2,3,4.
B3 R™Bi(p,an) (B 2 =1—9) M (p,p ) RMERNHEHELER. B4 R7Bi(p,
xn),x, =10,11,13,15,16 J= 1 i & #1@ B 28 #°” Bi(p, x,np) , x, = 11,13,14,15,17 AL
EHREMSE . XBANNTRERFRBEN 4 8. fm.

dllnp = ap.llnp + ap.lOnd + ap.9nl' (11)
1.2
0.7 T T T
+2098; 13n 15np
1.0 0.6 P !
0.8 05t 13np
lln
90 0.6 & 0.4
503t 10n 15n
0.4 11np
02}
02} 16n
0.1} 4n ]
n
).
o8 L 100 150 200 250 300
E/MeV
B3 ™Bi(p,xn),(p,p) R ME M & B4 " Bi(p,xn),(p,xnp) K G I 2%

x=2—9.
B 5 RFA RS TF BT SR o BT R N R 2 AT LA SR F 0 %
B KD o R FREEIE LY
M, = a0, S0 (12)
RS RATR TR T M, o AT 0 BTR M, & 00MeV LI FANF 1.5, 40 4 h F
ZEB 1/10. FAMMZEBGEDIN 1.0, FTLLL &3 FRAUR T 40 JL H 1R T 80 JL3 /A
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BE BHA LM HRBE. B, ”Bi(p,xnp) LEFRE RS x MR F—IRFHEE.

MWE 3—s AT LUE D), 7 170MeV A TR F E R Bi(p, xn),170—300MeV ¥ E R I
HR™Bi(p,xnp) , XIERNEETEHHBFRAFT. AABKSTHERFT Bi, P EE
ERUULFERBEN T FREMRIGEREHTHEZEN R LR

BHERMNEFRROKFHBRENTERNE H6 K HT p+

P Bi R

BEKAT Imb KEMBGHERKEN = ERE . TERS @SB ORE X ™42

BREL

::SPL.‘

202phy

Bs FRARHPF. HF R MR FRHE

L
100

E/MeV

o/B

10}

0.1

0.0t

M6 p+ "B REPKFMHEMERA

BRZAS5HN BN THEERZ RN BrrERmi S
£1 ETEKNDHMHGEE
 mMRY CmmilE BAREmd EES
™ py ™Bi(p,n) PP 155.5 102.0
26p, ™ Bi(p.2n) ®Po 785.4 2.898
06 g; ™Bi(p,np) PR 31.0 3.65 x 10°
MR ™ Bi(p,2np) ¥ Bi 59.2 32.2
25p, M Bi(p.3n2p) ™ Ph 3.4 1.25x 10
wpy ™ Bi(p.4n2p) ®*Ph 5.5 1.4x 10"
22 pp, ™Bi(p,6n2p) M Pb 5.5 5.25x 10*
4 it

MAXFRE M FEY RREAU R BB AR, A EENRER
300MeV,HF 5B RMMHFRYUEHRE MAZBE EHNTFHEERSTTHE
HEEMH AT EERSAELRBERT T 0B I EARAHANERBET SR
. EBB ADS IR H MM BR FRER N BEN R , BB T AR
3 S00MeV,”Bi KR FREH S .
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Theoretical Calculations of Microscopic Nuclear Reaction
Data for p + ?®Bi in Energy Region up to 300MeV "

ZHANG Zheng-Jun' SHEN Qing-Biao HAN Yin-Lu’ CAI Chong-Hai® SUN Xiu-Quan' HOU Xun'
1( Department of Physics, Northwest University, Xi'an 710069, China)
2( China Institute of Atomic Energy, Beijing 102413, China)
3(Department of Physics, Nankai University, Tianjin 300071, China)

Abstract Based on nuclear reaction models, i.e., the optical model, evaporation model, exciton
model and the direct reaction theory, cross sections of (p, xn) reactions and residual nuclei produc-
tions for p + *® Bi reaction were calculated in energy region from threshold up to 300MeV and a set of
proton optical potential parameters for *® Bi up to 500MeV were obtained. The direct inelastic cross
sections were calculated with the distorted wave Born approximation theory. Theoretical results show
that the direct inelastic cross sections of about 550mb are reasonable.

Key words p+2®Bi, clean nuclear power, model calculation, microscopic nuclear data
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