¥k Hom . zs 6] B} % % R Vol- 5, No. 2
1985 4 4 A CHINESE JOURNAL OF SPACE SCIENCE Apr., 1985

$RIE T E LR AR IR A0 RN B iR
I

(hEB 25 R BT 5T

i =
ACRAERRTARR R ARSARERERORERAT OB THRENE. AN
HBLRBEM P-P REEESE R R — AR RA B8 TG RENE, &M
W T BB — B AL B & 2R TS S BR M T I RO AT RB TR . AT TR R T
BT B R,

—. 5l 7

FEHEAPRCOH 70 LENTILE, BANMIBT RERXR THRFHLR FRIHIA
i T2 TN B D B2 & 1) ek B AR 43 A0 7, (B T XS R R E A E8
R,

FHEWRE ., IERMEERLRE - MRERFE. K908 S H LR
eI E i oA RAG R R FRER; MERXZERNTRNES S HNEH, "2
KT BOR#ED 5 16, AMIFARBEE. 1F0XT5 mAEIE, 05 e RRe & ok TRk
TERD B B SR DIdE AL 36 I A% 3B 4 R, B R B U ] — B R BRI AR A, Bln: ¥R F
LRRRIETEIRAE 10°—10 eV A F R B—RAE, RN 10°eV LEARIERHI; &
104 —10" eV I T HENWKE AU RAEL 10 eV DL E—Hr &R 4 EERER LT
LRy E® 5 s BER F R AR A MR BRI R L R R, R R EEA
RAATIEREER BRI A B R IR I gk Lo )

— NG, BERTE 10—10" GeV IFHALRRAANERN, MEEET 10°Gev 1
FHENERFAAIMNERN, MIBE EEZ IO A FHRZEURBOEEE
M, & MARBPLE S BT B ARET /AR R B R (BB R T #R R E RN L 5
WEAERE. T B RIS I R 4R S H RN I B R R A T R 4R

N T FEHRRIEODIT, A LAREBE. —REERBEEET, BIECRZ%
BRI AR, EERCEEARBNIES, HREEME, FHEER TR _ LA
I B AR AR T, RS R T EERON ESILERN™, FEhE
UUBERABEN FATHHNRAEE, AXMNAR-ITFHRAFENREHBEAFE, A
T RBRFE TR IR 50X — R, T EA LB TEZR., SREEIIEMEEE Y,

AXTF 1984 £ 3 A1 BIKHL



124 = |W OB ¥ ¥ R 5 %

ATHEXTNREMSHENORE LHERTHFOZR KERATHN LR R, &5,
RET R AEE AW, 2 M A B R TR B 2R M eE I A HE 5.

=, RTris R R R

ARG 10—10° GeV IR FHEREZERBR AN M AFROBRSEB LT # (.,
BATIE R KW # 5 t KB, HLUZ ST D ER T FRER B » 76 1 ERB U WU B8 52 8
SRETRVUSFENETER, XEFERN FESHERT M FHER, BFHUEK
TREBE.

HTEMEEFENFERTAEEY>HIAE T 8,

ON _

Ep(Gev) o J]
ltrV 193 1?4 108

' RE N(E,r,2) 2 ¢ NZlr LN THREE,
RN, ANBRERSEK. DEY
AN, FZIMREHTHREREEROK T

DVN + §E—(Nw) + BN =0, (1)

75[—‘

ToF

WAL, W R R SE, W — % %
PO 418 3% 2 1 1R P Rk B 1R, 0

FIA.
% T2 8 4 T F R B
(1) ZmsisRRE.
(2) RO E T IR TR0 JE3 /e JH 2k
B = cnptine.. XE ¢ AWK, ny AEHEH
BB, oo, & P-P AEWAVEIRID. MM
L SR M 10—1.5 X 10 GeV P-P YA
Y sGen 1000 g p SO 1 BT L Gine = 0.807ma0> BRI,
P K B0 & R G P-P 4 B A T 08

35 il 4

Vi ARDARER, E, BANHRTRE, HAR

(1g)* HAMM AL KA
A1 EESREE PR Oine = A’ + B'InEp + C'(In E,)¥(mb). (2)
RERERAYZE (L XH E, A LRERANRTREEE, 4 =

Fig. 1 The data of total cross-section of P-P

from accelerator experiments. Where Vs s 35.3, B'=—22, C"=103, Elﬂﬂ%?u
the total energy in CMS. E, is the energy of B(E) =3 X 107Y[353 —22InE
injected proton, The Curve is fitted by (igs)? 40 3(1nE)2] (1/5) (3)

EEER ny = 1/em®, FEEXRKROG)IMEBIERHERRHA.

(3) METFAREGT HILE, BHOTRABCREARAEE, EEXARANE
s, TER, AMARTEERSHRNDLRE SR, REWR T TERST
HREREE AT L SR BB AR, M SR EN , £ R ARG . T B
MR KBS SRR TR&AREA. B4 THRRERBHSENEEXEE



2§ BREW: SHAFHINEROOLERTE 125

Melrose f3CEEHUI4 H , RIS AT #t—F Bk, ST BARD AT LURIEN

_ 1 B om
—IZn\/l_ng e Aeg '
pc B ,
ERAME % b =I§,J§‘;' (4)

EREAEEE B = 3uG, MIIEEFEENEYHHNELZ—,0 A= 0.01,MER
R E B €5 =~ 0.3cV/em®, TR

D = AP = 1.67 X 10” Py (cm?/s). (")
ﬁ%?%u(i>%$ﬁmﬁ%ﬁj%,ﬁ$ﬁéékﬂ: 10GeV WFT, Pe =~ E, FiblD sl
D%, D = 1.67 X 10”E(cm?/s), (5)

L L, R SRR I B, TP AR —BE TR D = 4E * ,— g
DocE®, (A3 HEAO-3 W RBIRHEA LI MBIM, REEANY DB fEik
FHRBTRER, B 24 0% Ty RARRRBIENL B, TTLE AR IEE
SRR E BT THEREON 0.7 [k 5.

(4) BrF ro BI—AN SR 7E % W RIS — T RO T, B3 46 % NoE T,
O = NET6(r,)8(1).

EERUABET, HHRODEER: N= ", @RANENR:

NET { 72 }
= — Bl . 6
NCE> 7 1) = e 72 2, (6)

IXE ¢ 2 UM B AR BRI I R], b R B B S e, BUURFE AR AN1RH
PEE. B MBEE L, (ORNEM 7y BEHFREE XN, EE5BAEBEEHER

A, AHIBHIREEHS © SHAEMZI (D) <o BRI, 4RI E TSI 5 5 4 A

TR,
Lok S| EER L2RBGREEE e, T SR TR 89 MR 8
/
4 /7" | D=t ERURST B=3u0, Bz B =100,
7/
ok 3 /4 1% 3D = 107>, i 4D = 10%P™", B 45D =
- 7 1.67% 10%p,
@ /
% . 5 A2 B2 §EABDEFHRRBRERLE
S 10% 7 Fig. 2 The diffusion coefficient compared to every va-
a - // 1 riety of the assumed diffusion coetficient Line I and
bd
102 // line 2 are for D = f;i, Where r, is Larmor radijus.
I // Linel corresponds to B =3uG and line 2 B = 10uG,
1022 7, L i \ R i Cusve 3 for D = 10**8P", Curve 4 for D = 10%gP*”’
1 10 108 105 107 and line 5 for D = 1.67X 10°*P adopted in the paper,

P(Gev/c)



126

Hr

LN I o 5 %

= W’

(6 )R FTRUAF R T 4510 s — N SRS B 37 T RS B B S A — AN Wi 4y
oy A, F R AE R IR T ERL B BB IO HE RS , S B RERE 42 T, thBE BV NS,

TEHERMS LRI 28 3 , RE R R M B B3 — IR L RO = ek T, T AEWR LB RHIR 7 BB
WENZFA IR T, 76 ¢ B2, BEARIR » AU B A TR BN IR A N FH A&
R /NER (B R AE B DR T

<2 .
Z{;—E— = (I'4+15)+ cny(B' 4+ 2C'InE) X 1077
4

=(I+15)+3:(—22+ 06lnE) X 1077, (7)
1A HEEHIR lkpe ZNEYHH B B, lE R R 5.

=1 JEMIER 1kpe Z Y 11 ANEHEMEN i, EEE AR

B % Fi £(10%) BEEg r(kpc) - BIARE En(eV)
CTB 72 3.2 0.7 2 10
Cyg. Loop 3.5 0.6 10t
HB 21 2.3 0.8 3 10v
CTB 1 4.7 0.9 2 10
CTB 13 3.2 0.6 104
HB 9 2.7 0.8 2 1ov
S 149 4.3 0.7 10t*
Monoceros 4.6 0.6 7 10
Vela 1.1 0.4 1ars
Lupus 3.8 0.4 . 4 10
Loop 1 3.0 0.05 1012

W FARIR R RO R A, BN F H AR TRE IS S E T, b
R FEZS A LR TN, MBIEH SBER X EERmER, FILXRFEY
FEHANTBRESN I HNHERINFHEE SR, BINEE—RE, BRSIINERE
WIR r < o, MEIERRERAYSIET T , IS 8 R i H 55 A B0 = 7 R B A ik, Nt
/N EZE ORI A B T R T B S (RS B AR R N 2 IR A TR AL S —
BRFHABE N RAE.

ERE— R BRI DA O HUBRME T IO R T R ME D BOR IR 5 B B H AN LR & Tk

N = N3+ Np,

X Np 24 /0BUSTRAT BRI ER D, Bl Np = Z Ny N FRERR (6), EREE i 4

SERTIER, B s RARAFNEKRELE D). FMERBERORE T A

Nl

c

WA DL B 1A AFEA AT EREEE o, FHANBBREN [ =1y + I
K3 RTREIE SIS, XEUASHEI I =15, No=4 X 107, T RL



2 i BB, R FHANRRENRE T 127

R BE BB 10%rg, 15 = 2.5 X 10'EG2E (m? s - S+ GeV)™,

,_4
= =)
2 2
T
o
[«

E25 I (m?$Sr-GeV1-5) !
3

—
=

1070 o 107 107 107
EleV)

O Proton-4, 0 Tien Shan, ® Haverah Park, O Yakutsk,

Mgk 1 & LA BFERARNVEE ST, BRAKREREE,. L2
FORTBHBRMR T s . MEXEN0REFOLRER, AR
REAFLERLBNTRIH.

B3 mMAFHRME
Fig. 3 The differential spectrum of primary cosmic rays
Curve | is the sum of intensities contributed by eleven superno-
vae. The dashed line represents the background Ig, Curve 2 is
the predicted differential spectrum of primary protons. Shaded
area and sign [] are the data of protons, the rest are somewate

contaminated by other nuclei.
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The Origin of Galactic Protons and the Spectrum
of Primary Protons

Xu Chun-xian
(Institute of High Energy Physics, Academia Sinica)

Abstract

By using an isotropic diffusion statistic model with explosive discrete sources in
an infinite galaxy, the transport equation for galactic cosmic ray proton is investigated.
The non-steady state solution of the equation is obtained utilizing the very recent data
of cross-section of P-P interaction and a reasonable diffusion coefficient. Then some
features of the solution and the possible contribution to the proton spectrum from lots
of this kind of sources are discussed. The expected spectirum can account for the expe-

rimental data quite wel



