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ABSTRACT :
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o ' eq (1)
A \A B B, B Cy C, D, D, Ds
0.35 2.60 4.60 0.3 0.6 0.35 96 4.0 145 [}’
0.72 0.90 4.10 0.0 0.0 0.31 50 0.9 0 :;T
0 057 1.82 435 0.0 0.0 0.27 45 12 ons
ye ~ - L e o
o channel K — p + v was conside

refl with proper branching ratio. Finally, the electron spectrum
' on de sults for energies > 10 MeV are given.

i calculated production spectra of e* and e resulting from the collisions of cosmic-ray nuclei with ISM
:‘hn“'“ in Figure 1. They are given per unit hydrogen density in the ISM, which takes into account the
’_m abundance also.. as described earlier. These spectra peak at about 30 MeV, where the ratio of et to
s This ratl? decreases on either side of the peak, reaching an asymptotic value of 1.4 at large
ot The asymptotic spectral slope is approximately the same as that of the cosmic ray nucleons. One

s to examine at low energies, the role of delta production, the target nucleus effect and the production
Jectrons by knock-on process.

cay was evaluated and re

0PAGATION OF ELECTRONS

Laaky-box model had been used for the propagation of the electron component, and the equation describ-
4 the propagation can be written as (Stephens, 1990)

N(E¢) 8 dE 1 : ;
M= gE IVEOT ) - [ [NE - NG e - T (B (@)

fefrst term on the RHS is the energy loss term, consisting of ionization, synchrotron and inverse-Compton
atering. The integral term is for the Bremsstrahlung loss, which is not a continuous energy loss. htke
«df ionization and Bremsstrahlung, the composition of ISM, consisting of 80% neutral hydrogen, 10%
wd hydrogen and 10% helium nuclei, had been taken into account. Further, proper derivatives in energy e
{lhe continuous energy loss term had been carefully incorporated for the different expressions onding

{te different composition. The next term is due to particle escape from the confinement region and tlg
“¢ time T** has a constant value of T¢* = 30 Myr below 2.7 GV and is T5*(2.7/E)°* above 2.7 GV,
“#ermined from the abundance of radio clock nuclei (Streitmatter and Stephens, 2000) and B/C ratio

| “phens and Streitmatter, 2000).

% he case of inverse-Compton scattering, the energy loss in the two regions, Thompson limit and th

{%a-Nishing limit, are given here (Blumental and Gould, 1970).

dE

4 = 10184 x 107" E2p[1.0 — 0.03425E < ¢ >]GeV/s b

(4)

for E <14.599/<¢€>

for E>31933/<e>

=3.605 x 10°2—2__[in(E < € >) — 7.1525|GeV/s
<e>?

’ “> and p are the mean energy and the energy density of the photons in eV and eV/cc respectively.

e i i E?
W Anotice from the above equations, that in the Thompson limit, the energy l});s l}s; ProP:f:;‘:‘::lt::mg
‘ k‘~low 146/ < ¢ 5 @eV and there is a large gap between these two regions. .t.ea.;:l:t pdnr sz
‘;‘::"light photons, the E? dependence is valid only below about a GV e
" Tegions i :

ik ;
i ce>< E<31083/<e> ()
dt =6.313 « 10-16 P [E < e >]1 0617eV /s for 14.599/ <e>S E£ S

. < e>? gl Jerivatives at the
WPregs; . two extreme regions, and the ¢

"’*’,'-m *01 provides the missing link between these two ex

lie

Kutta technique until
s section. For this

Te 2 > o
e ergies show good continuity. 1
ady o ik <L L
Y state solution to the Eq.(2) was obtainec

3 Y -
b by the method of Runge
0. In this equation, the production term Q(F

J ) is described in the previou




S, A, Stephens

inters taken to be 0.2 atom./cc corre‘sp(,n ; g F a
ity of hydrogen was dy of radio-clock isotq M med T,
ﬂn;ag:p::::' ;000), as obtained lll'ron;:;,::i: field was taken to be 13"; gh‘ ; 3 w;);v 2 s Cfan
v " interstellar  be . : :
v eoml’“‘.‘ent f’f:ll:: hl:_lo, where cosmic rays are co:ﬁned. Slmnaﬂ" th::\ 0 5
i if h:e also considered a case, 1n which the mean )

pect:r

W

Fig. 2. : =
1 with the values are multF
~ E®. The upper curves are for the interstellar
while the lower ones are at the Earth.

)
m ed during the last two decades is shown in Figure ~ :ﬂ'
d by E®. Only CAPRICE results (Boezio et al, 2000) are ‘m]‘h; e’
considerable spread in the data above about 4 GeV. In this figure w,,owL'
HEAT data (Barwick et al, 1998) are plotted as reported by Muller(‘.'ﬂw_u.,
as A and the dash-dotted curve marked as B in this figure are the : otf
caleulation for the two sets of energy loss parameters describing t-ﬂer j

Jincludes a part of the Halo (Curve A), and the Disk (Curve B) . They di
to the ch in the physical state of the region,
1ese spectra also differ from that of Moskalenko
the estimated production spectra, and

3 v op tar lig
relating to magnetic field and >t{\
and Strong (1998) at low energie

i : ) ¢
at high energies due to the propagation




4t s s asadd

T sl

ST

e aaraul

\re compare?

multiP“ed by
pectlﬂ

ellar s

691

dashed Curves A

and B, S : o 4
in the figure pherically symmetric model was

orrespond t« i

i el pond to an « quivalent modulation parameter
-’ and B agree with the observation within the

1gure -

e ure that one needs to measure the et spectrum

3 1sh between different ‘pl) On

time Mostly inside the disk by Woews 'h: s on u.t.

| e ' : served

urve B) or they stay mostly in t} X i -

in the extended halo region (Curve A)

”M\mu in\'(u\li;(\l‘mh. the p i P
:‘ 4 l.il\\ll.ll parameters relevant to the extended ¢ il n f~g' n, which
1 to Curves marked as A in l"lL{ll]’v 1, are only used ¢ ”mhnﬂne g ! ‘
> sed.

{ CA )t e«
- . i the
of the measurement It is clear from this

al :HL:M energies in order to disting

g spm‘trum

- ““Y" T 71 "T‘V'I T 1 Vlll”] T 4
il 1 T T T
3 ? ‘ttt 3 B ]
T S N
! 5
& . lo
7 L Kobayashi et al, 1999 == o 3
s Golden et al, 1994 - ke :
i HEAT DATA E % : "urd‘hm
i A Boezio et al, 2000 1 T XGRS Golde gy
g ; wwis Moskalenko, 1998: ISM SRS w;d:'::
‘1 e e e This work: ISM (A) =& ) (;,,u_ﬂll: 996
o Above with Phi=0.55 A eTamn e naid me:n. :m- 1M
- .. == This work: ISM (B) G I | B
i1 Above with Phi=0.55 i T s bt
' g
L e : 4
e (A) E for E < 45 GeV = : e nsmwm ]
e and E** for E > 4.5 GeV 4 oo e s
= BVE™ for E<7 GeV 5 AT e canEitab = AR ]
; and E™ for E27 GeV ] | (B)E** for E<7GeY and E* for E27GeV ]
l..: f‘l Ii‘l‘lll ok ll“ul e lll"ll v ||||||l -‘ A [ Illl" L gl llAlIl '8 T o 0 2
0 1 10 10° 10’ 19 : ? A
Kinetic Energy in GeV Kinetic Energy in GeV

Fig. 4. The calculated [e*/(e* + e7)iby varions

%3 The calculated electron spectra are compared '
d with the observation.

;ﬂl,;h’ observation. The flux values are multiplied models are compare:
:g,l The upper curves are spectra in the ISM and
*loWer ones are spectra near the Earth.

he last two decades is plotted in Figure 3. As in the case of
here is large scatter of data above 7 GeV. It has been sl.lovm
ple power law injection spectrum with a

Ty
!;:l;“mﬂ spectrum measured during t
ux values are multiplied by E°. T

% that on, ¥ 2 2
3 e could fit the observed e~ spectrum Uusing a sim .
®of-24 (g : tad & dulation parameter than for the e* . The
bigpy, .+ \Wteph . However, this re uired a larger modu -

x B L Ga;laxv indicates that the electron spectrum in the ISM should

e non-th, . :
3 th
o Daniel and Stephens, 1975; Rockstroh and Webber, 1978).

wm? nmr} e

h A b GeV had been examined. In the first case, a spectrum
eV : '

oduction spectrum multiplied by T, 4r and

0re 1t p
the g, »Ijection spectra which flatten below a few
Wy .J‘Imr; 80E~20 glectrons / (m?.sr.s.GeV) which is t];e pr ‘ vo a slope of 2.5 above 7 GeV. The
5 ) < 7 GeV. This spec y d to steepen to0 &8 2.1 :
e sl >l"¢““”“y“ Bi 3. along with the modulated spectrum, using
ey u~>lh;al the spectrum fits the data well.

['herefore, an a

i

as assume

\“"
n Figure

VIg o s
. Beguilithe 2
! MUilibrium spectrum is show ; 7
One can no

a source.

case of € |ternate source

e -

ahg . X
Wy, PS0lute modulation as in the :
reak of Af 0.5 from

Ve
it ig }

Mg iard to explain a «;)wlr.‘d b
g stigation

also considered in this inve




S, A. Stephens
on
692 . 0 sbula, the electron g e
¢, like the Crab nebula, TON 8pegt . _
pernova remnarf" s | index, a, and the electron iy th &)
elationship between the radio spectral index, i *Pectr in “"% B i’
is very flat. 'j.[‘he rela wdio :’ ectral index of Crab nebula is -0.27 (Bletepholz e‘t al., 1997), d‘-‘x‘: o
s 2. Sivce thehmt e pSOE"‘“ electrons / (m?.sr.s.GeV) for E < 4.5 GeV wag °°‘13idg:%i‘\
spectrum of t ‘L YP t,his energy due to energy loss at the source. Th‘e resultant equilihy; ", %
e :dvae ve A in Figure 3 and the modulated spectrum is shown by sojig Cupy oy
o by dash-dotted Cur : : d e~ spectrum in the ISM by Moskalenkg Ay
well. For a comparison, the estimated e” sp o St S
’N.‘“ PRt to be steeper at lower energies than both types of spectra Consjq bl CO
: Thil appears improve the quality of e~ observation bey, Q“in,
As in the case of e , one needs to imp ; Yond abey
dito ic uncertainty and to draw very meaningful deductions. o
possible systemat

In the case of pulsar driven su

st 7 observed fraction of positrons, [e*/(e* + )], as a function of ‘
b uy:e due to umo ol Strong (1998) for the ISM. The upper ;. * \
ISM ratio, which are obtained using two kinds of injection spectra iscy,,; by
e ones, which differ from the ISM values. It lmu b"mPOintedm%‘ -
law injection spectrum for e~ can not reproduce the sharp d‘u:* Recent PT' 051; %
spectra with double power law seem to fit the data wej h‘xf pave brougilhar 5
ce spectrum similar to that in the Crab remnant reprodyces g, <" ¢ s
around 3 GeV and the flattening of the ratio above § q,vi,ﬁ i Y iters
decay of SUSY particles to understand the MW Fsint :) st
shape of electrons as inferred from the oburgy, ") :'e;;tatistics
‘analysis, one finds a natural explanation fiy, h‘gf:"ch ey
of supernova. The above conclusions clearly indicate ti,

. o : ° seutralino dark 1
n over a broad band of energy, not only to search firs: antihelium /h

d the primary sources of e~ . g BESS-polar and
107" and 1078, rq

15th Int. Cosmic ray Conf. (Plovdiv), 1, 398, 1977.
Chaput, S. Coutu, et al., AplJ, 498, 779, 1998, INTRODUCT]
Parley, W.C. Ericson, et al., ApJ, 490, 291, 1997. Over 40 years,
. Mod. Phys., 42, 237, 1970. been of great inte
Weber, M. Suffert, et al., ApJ, 532, 653, 2000. Provide importan
Sci. Rev., 17, 45, 1975.

er Uiverge,
-D. Badhwar, R.R. Daniel, J.L. Lacy, S.A. Stephens, et al., Apl, 1" Cosmic.ray prg

. litersteljay mediy
G- Mauger, G.D. Badhwar, R.R. Daniel, et al., A&A, 188, 145,10 "0d 2 Goyr 1

Kimbell, §.A. Stephens, $.J. Stochaj, et al., ApJ, 436, 769, 1994 Portant inform

-A. Stephens, F. Aversa, G. Barbiellini, et al., ApJ, 457, 1103, 19%. f'.s(f“j’ uovel proe

Nishimura, Y. Komori, T. Shirai, N. Tateyama, et al., Proc. 26th Int. Cosmic™"  'Signal frop,

‘&’! 1; 1999. ’i] :‘" (’X(‘f_ssq over

W. Strong, ApJ, 493, 694, 1905, o e Caleyl

! i S I',( vllmi()n. Sug

‘W.R. Webber, ApJ, 224, 677, 1975, iy UigAte the

#lst Int. Cosmic Ray Conf. (Adelaide), 11, 99, 1900, Angjy determ

ropart. Phys., 6, 229, 1997. ""--r,..l,“‘".lni- unli

Toc. 26th Int.. Cosmic Ray Conf, (Salt Lake City), 4, 241 1999 " Prog, € Telagjye
vand R.E. Streitmatter, ApJ, 505, 266, 1998 G gy, O MNplic

o 8nd R.E. Streitmatter, in this issue, 2000, ,]”i” Univerg
,,B..E., and S.A, Stephens, Proc. 26th Int. Cosmic Ray Conf (Salt Lake City). 4, 199, ¥ fat j Chlties in
er,R.E., and S.A. Stephens, in this s A :

issue, 2000. o M



