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MY RS EREH. BYRRFH AHRERANEEYRARB LS. — BN, Y
FARER T HPAMBBTRMNEE KRB . RABHELEHKEF WIMP(Weakly Inter-
acting Massive Particles) . WIMP BT 3 B 46 5% & RN 7 Y F8 A9 8 /)N 4B X R b T 4 Y e 130
I Neutralino y° R T . RN T .2 BE T RFH Higgs B T BB FRERER F 004
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AR FEBERAE RS EEMHLEEEE, HAH T Bino BERABRETIH. AXK
EB‘J% HEAMAHR FYETREE, ER /N HRIFHERE T i ® Neutralino ¥ F

O g A BUDUR F OB BT RS RE A AR TREMBENEEGHE &
?Q,’iﬁﬁiﬁﬁfi!ﬁ"?ig. HRERZY, ARERFAE —EHTARMYE. YRRRATH
BRI RIS A R SR RN FRE T — R HRR. Flt, X F ¢ ERERWKET
AR RNLRNE MEAFYHEFENIEEAETENEL.

2 'y’ gz EE

Bt~ PELENAERSE. BDEMHEERYETET 2 KA T
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x% = N,B+ N,W, + NyH) + NJHY i=1.2734, (n
TR
M, 0 - M;sgsys  Mysgc
0 M, Mycgs, - M,cqc,
Y = . (2)
- Myseusy  Micwsg 0 - p
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N YN'=M, Bt A4k. ang = v, /v, & >jrm ) Yms
Higes K. F B9 H 25 $1 M8, o 2 Higgs BT e
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. cy =cosly, sy =sinfy, c; = cosf,s; = g X’
sinB, RAKGE ~HiEPXE:M =5/ )‘:: >M{: >‘<"°<[::
3M,tan’ Oy . i? BFHEERMH o, M, # tan
BITERERE. R\ IEPTRA B WA, 1 Neutralino BB A ROWE 1 K RSN
EK tanf > 1.8, m, >45GeV. ARHETEH D BT BHEEABASE
0 < M, < 1000GeV, 0 < x4 < 1000GeV,

tanf8 = 2, 30, m, = 200GeV, m, = 200GeV . (3)
m, REFRELRESE . m, RERE Higes HOTHRE . o £REPHZHHESH
BAT T L2 B . R SCRR (2] A X B BN, 5 B4 Neutralino x|y —~gg ¥t 2
A4 52 I A, T 3R LA 4R o 3 K K
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HAIMIR Oy g T RERET. B tang = 2,30, 4 BI34T My, N, OB THE . #e
m; = 50GeV,60GeV, HERME 2 fi/n. WEPATLIEH FRFHELXLDM L, M, B
KEF my = b pe A m, ~M,02. 0,0 {EFE tanp (H1H KT K, m, = 60GeV A EE K
F m, = 50GeV B # .

vaml = I



954 mEYHES BEY HE (HEP & NP) LR -

- -_-_-—____—-____“‘_‘—'ﬂ e e icanat
e o rio-* F R A g
(a) (b)

10-® p1o7 ¥ 107 AN anB =30 1077
: : tanf = 30 & ™
210 10°* 10~ - 10°%
8 B L
g 10°" v 10°* 10-* o o~ ¥

A" N mmp=2 : - Jmfed
10~ i ; “
10

K‘Z Auz_/l %ﬁf%fﬁf&*ﬂduvmm Mz;/l ijﬁﬁ‘m

3 FHREREFAEY

Y e ESRT BRFRMERTHNEN, B IRFMEREN E, = n,  ERN
B T8 ik 22 0.8 — N 98 F 4k i 2 (hardonic process) & B & # & K ™4, W =, K,p,p.n,n. 5k
FEOMBHERE PP (MR, z=E/E  ELRRXEERTHER £ BVSWIEXER.
BRIMNTESEMEREBRRBRFHIRE g=pp+ X, RMHENIERIEMMK QCD LA, B
BRI ATUHERHER. B THA K FRENENBELS, REEERTREE, M H
RN THERARECHIRLE. BRCAHA —HRFHEITHENABOTRER,
HAERMNAXOHERATRAZXFEHME. ZRBX— &, RITEH G. Jungman %
AT BEFRESE RMER TR LBEBE FRENBRRRE.

MERBENLREENAY AL ETRHRRRE N

D,(z) = CBlexp(-25z) + 0.lexp(-5.32)1, (5)

CRH X KMTRYKNELCRER, BRE T RN ™YK L B (multiplicity) , 8
REBFEEE. BAERZBM R FHESH C WER. WERNFBENFZEREISH
]

(nch> - a+ bexp[c[lnosg] ] . (6)
BB =2.8,h=0.05,c=2.2,Q, = 1GeV BLET LB AF S {38 Webber £ RY b ¥y Ji2 F W8 1
Ry Cn, 0 ERNMBXBHEREEN, SHAMEELUBE (n,)~0.06(n,) KL\ KK
THRERSERAZ—XR. Bl jn:‘(z)dz = (ng) RRREMHB C. WEEENE,

HRER—DHET 2,8 R M T %8 Neutralino WRAE BRI R H F LA KITABRPEEY
RIEF .
B "Y' ~bb+cc+ - —ppX WEM TR . MRS H K bb,co>ppX i B 19 B
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AL,
D¥(z) = (1-25/m%)"(10.2/m; +0.151) B[181exp(39.12) + 11.2exp(13.22) ], (7)
Dy (z) =(9.67/m; +0.033) B[ 378exp(42.42) + 16 lexp(11.5z) ] .
B Wk B SR kB R R RE R KA ENREFHR. XERES®R
BF iS5 RdBORE MREFRAKEK FURBSES B EEREM, B
9,(E,) = q*"%(E,) + ¢*"(E,) . (8)
ERAP .V HEESHEALERRD ERERRE ROS BT UL R, A5 R
ﬁ:ﬁﬁi‘%”ﬁ bb #1 e MIIERR, % %' —~ge>pp M §°% —qq—ppX T B K FH B EN

g% (E,) = (00)g-g(n}) ;D;‘(:),

XX"‘N(E )

(at')ii..q,*,(n;)%D:‘(z), (9)

R 2= E/my (aDRB RSP MBEETEF TS, B2 R N5 %8N /] B
n; = n‘;‘"l =0.4( m)‘(/GeV)—lp“cm'3 s 0o VA 0.4GeVem AR FHTHERER &

RSN 1. {("i"—»bﬁ B cc BB MBI, A SRR T RE A X

[30(,eV] [25(er (10)

uLﬁ&ﬁﬁﬁ%%&Aﬁﬂ%%&ﬁ?%&ﬁﬁ%ﬁ FHEEHEENERY
REAKMAAZMEE T ¢,(E,), XMEAATHURELFAEBOEL . RA
PEHRAH AR AR BRI, B ERER L — PR TR X
HmEtE o (E,),

¢(E)- 4 o (E;)q,(E;) . (11)

A R ) 36 3 K BE I T%ﬁﬂ&*%ﬁﬁﬁ?mﬁtﬂﬁu&ﬂ%%Eﬁﬂ%ﬁ#ﬁﬁﬁfﬁ%ﬁ%
FHI 58 . B 7. T = 108yrs.

BRAME, KEMESFAESMFHAROEERE—ERW, WHANENHRENS
MBELEATEL-SLT KHEESHAMOBIEABESARITFAMERA L. FF Per-
ko & 4 iy A PH I 3h P S 8 IE A RU™) | 15 B 77 0 0 4 3%

$"(E;) =¢,(E.),
He
E, + AE (p > p.)
E(E,) = pcln————;c:%c + E.+AE  (p < p,) . (12)
KA p.=1.015GeV,p=(E - m))"” ,m, RIFFHER, AL BB T A K% 3 8 B 646
RIRER M, 2631 W P BN 0.83GeV.

IXFETH B O IR B9 Neutralino MW 4 MR R FHIBEH. TR UMBWETHLE P
METH# 2 6,=1.93%10°8(E,/GeV) *"m *s 'sr ' GeV ™' . RIBEXNCHENKMIE
SHAMBIE. BREMASBIRETF/RFHHBL.
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Antiproton Spectrum Produced by Dark Matter Annihilation

SUN La-Zhen LIU Yao-Yang
( Department of modern Physics , University of Science and Technology of China . Hefei 230027 , China)
JIANG Xiang-Dong
(Institute of High Fnergy Physics , Academy of Sciences of China , Beijing 100039, China )

Abstract The cross section of the process ioio*gg is calculated in supersymmetry model of parti-
cle physics. By means of the obtained cross section value, the estimate of source spectrum for anti-
protons produced by neutralino io annihilation is given. We conclude that the observation of this
spectrum in the low energy region offers a possible approach to find the dark matter and the super-

symmetry particle.

Key words dark matter, supersymmetry particle , antiproton spectrum.
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