The Cosmic-Ray Electron Spectrum in a Disc-Halo Galactie Model.
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It has been ahown (07 that che ebaceved copmic-ry cleclron speetram (4 Tee
oot 1oamil 350 Go¥ s eompabible with (he existenes of o nniverzal 391 Tlack-
h“‘f-'l,"." padiniion 10 ane consbbiors eleotron lealkase Lnes relt smaller chan Gl
earvrently decepted halo leakoge Limes. [oo fho po-liaby model of OCanmnedl (21, the
eleatrons leaked from Lhe galactie dise oo e 1 of the ovder of 5- 100 2; ameee.
menl with experiment was then obfained with o gpeeteal index ¢ of aboulk 2.5 {singlo
power-law spectium). Hasary and Lawgrsrenron {1 point eul fhat the exper
imental datn oy bo Gbled by two power laws hoving fhe shme speelral index b
different absolute normaefizations; speetral indexes vanging leom L8 to 2.6 may bo
g with correaponding valnes of [ pormalization ratio ranging feom T o 1, reapee.
tively. In feldition, BT conelude tlal snel oo speekral behavior is eonsistent with
their dise-halo model (3, However, as we shall demonstrate, here are cerbain ineon-
sistencics in the analysia af BLoand ic i che porposs o chie letter o show that the
dise-liale model is consiglent only with s medel for which el vadios ol the abzelute
normaliztions 35 very elose to 1 owith o vesullone speetral index of aboul 2.6, [11
ather wordd, Lhe dize-linlo model Deeones practically iitistinguishable Trom Lhe
mochale medel af O°Connel] (2.

The seguence of evenis considered by WLs o follows: olechrons are ol eed
i Gl dise ab o owace g0 per anit volome per second (gonree clectronsth, and after
a bime v, lealk out indo the halos and beeeme hale elestrans, Whils the outgoing
electeen o is vegnloted by oo lealoage proeess. snee ey beeome haln pleetrons
|j||-:|- can e .II'-|.-4<,:.-||::|:,- e horween Wize angd hala, atill I't-|..'h.'il|jl'|"._f flaeir 'iili'-]'l'-“-.‘_t"
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a8 halo eleetrons, and witheut wmlergoing auy additiemal leaking provess eibler o
Pher woe inoor oub of the dise, Az o conzequence of this, o sl electron may spend
pidre dime in the dise (hanoa soures cleckron, (Taking for example. a5 Bl
of 2.1 and the eorresponding normalization rabio of 4.5, and noting eq. (31 a5 well
as the follwwing pavagraph of T one finds Ghar o hale oleshron stays 3.5 rimes longer
i Ghe dlisge thar o somroe elestron)
We have fwo main ebjections to this approael, Io the fivae plaee, BL dix s

tag fo the somree and Lo the hale electrons, and sxpect them Lo behave differently
cven whoen they aee i Lhe some plaee and have tle gome enorgy,  2econdly, Lhe
freo-rxehangealiliby assumption implics thal o kalo eleetren will mueh more readily
leak el indo Lhe dise than indo inleralellsr spaes,. Ag owill be apparen) below,
this is not corveel.

In reformulating the dise-hale approneh bo bhe problem, we will consider Bl
thes dize and halo ave entively separebe enticies and the cxehange of cleclrons hetween
them can only oeenr through leakage processes, Maronwer, ones an eleetron B2 oin
Ll dlise, 6 belaves irmespeckive of whether it was prodnesd by L sires o leaked
baek from Glie Tiado,

Woiw all eloalrons which leal from ihe dise go inke the liale bot onky a Traction,
@ wav, of Whe elestrons which leak from the lale goesinko the dise (She resh, of oourse,
povs into intergalsetie spaeel Thuos we have
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e bhal the normalisation ratio, A ey, i equal to (1 @' Now @ depends easen-
tially on the racie of the enrface area ad Lhe interfaen of the hale and dise to the
amn of Lhe surfies sreas al the dnderfaee of Lhe hole and intergalaelie space and
this interface of the lsbe and dise, Thuos (%)
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where #,, vefor b Ghe eodii of dhe dise and halo, respoctively. and J; 3s fhe [hiek-
rieas of the dise,

(%% st P W ot fastor, oo eleelron in o ks will probahily lind it heeder bo leak
to Lo dige Koo b leak inko the intergaloctic gpeen, due to magoebic-field eonaiderations, This will
aore Dl edfeel oof eedieing o froan whot it wonhl be feom flos poen reameteie fotor aaml Beesty
stromrbiiea pur subeeg nomd aegnmente,
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[t is important o nele that the ratio #ft, does nel appear in ooy CRprEERion
for A, in eontrast to fhe vesnll of B, s AIRTLY = 14wz feyty. For values of
L and feoequal fo 15 kpe, 20 kpe and 0,5 kpe, veapectively (71, wo obtain a valoo
af A capieal fo0 13 Therefore the dise-Dnlo maodel leads to a0 normalisabion rakio no
el different from unity with the vesalt chat the speetenl index must e of e
erder of 2.5 o give agrecmont with experimencal resalls, In sammary, we gec hhal
Pl afize-hade model ennnol lead toon sohatantisl breal in the eosmicoray eleatron
gpeelvam o aoeritical energy of about 6 GeV, in contrast to the conelusion deawn
by Basary and Liwcesrsoren, and consequently, within che feamewoerls of this
model, tho daka enn only be feted with values of 4 of abour 2.5,
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