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Sources of cosmic e- and e+ i the Milky Way

Our gcmi Ls Eo reproduz‘:e the s[oea&rum o{ e sPecEru,m measured bj
AMS—-02 (erL, 122 (2019 101101)
Simultaneously, we fib the e+ AMS-02 cio&a (PRL, 122 (2019) 041102)

Assess the nature of the hardening in the e~ data around 42 Grev.
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Primary ere- from pulsar
Primary e~ from SNR
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® Smooth (Green 2018) distribution of sqi@ré&s
& Diffusion and enerqgy losses (Stjm‘::, Inverse Comp&on scattering (ICS))
® QE)swr: power law with expo cutoff, Q(E)rwn: broken power Law

Focus o enerqgy losses due ko ICS



E’Margfj Lloss rabte o

BB ISRF, ICS approx.
—— Dust emission —— BB ISRF, ICS numerical
—— Starlight ---- Ref. [6] ISRF, ICS numerical
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Changing the ISRF from full (veretio & Lipari 2026y to black bc::-cisj approx is
not relevant.

Relevant is changing full ICS computation (Mumerical) with
&FP?OXEM&&EC}M b:} (Schlickeiser & Ruppel 2016), &FPL&EC& LI (Evoli, Blasi, Amato, Aloisio PRL2020).
2165 appraxima%iam LS wrohg for AMS-02 RNETGLEs (Fang, Bi, Lin arXivizoo7.15601).

ik induces visible change of slope (starlight - CMB)



Effect of enerqgy losses o the e- fHlux

BB ISRF, ICS approx.
---Ref. [6] ISRF, ICS numerical
—— Ref. [6] ISRF, Thompson approx
+{ e~ AMS-02 2019

Different treatments for
ICS losses impl&mam%ac& A
e- flux computation
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® ICS approximated cross seckion — e- flux following ASM-o2 data
® Thomsoh approximation too soft
& Full numerical ICS —> no evident slope change

Anolther op&ion ko expi.aim AMS-02 daka?



Positrons, and the brealk in the e~ spectrum

e+ and e~ AMS-02 SFM:E:r& FITTED with o mut&iwﬁompomam& model
Y1Pwn=l ¥ ¥, Vi ewn=2.31, Newn=091%, Ysne=R.57, Wsnr=1.4 1049 eryg, qseczl‘ﬁz
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FIG. 4. Left Panel: Result for the combined fit to e~ and e AMS-02 data (black and grey data points). We show the secondary
production of et (dashed green line) and e~ (dotted green line), e* from PWNe (solid red line), e~ from SNRs (dot-dashed

blue line). Right Panel: same as the left panel but zooming in the e~ sector.

Full (numerically) energy losses kept into account
The breale ok 42 GeV is well expi.aimed bv the tnterplay
bebween SNR and PWN conbribukion
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Different taputs:

- TOTe~™
e~ AMS-02

ISRF Vernetto2016, Prop Genolini2015
no spiral, ICS numerical

t e~ AMS-02

ISRF Vernetto2016, BPLDiffusion
no spiral, ICS numerical

t e~ AMS-02

ISRF Delahaye2010, BPLDiffusion
yes spiral, ICS approx
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act o e- flux

Changes in the ISRF aihnd/or
pray&g&%mm parama&ars

<
ISRF Vernetto2016, Prop Genolini2015
yes spiral, ICS numerical

irrelevank

e ICS (wrong) approximation
ISRF PelahayeZOlO,.Prop Genol'ini.2(‘)1.5\\ ~. ' Sh& FQ’S SN{E Qam %tux
Significance for PWN
conbribution is 4-¥o0

ISRF Evolil0/2020, BPLDiffusion
yes spiral, ICS numerical
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® We Vo c&emons%ra&ed Eho& atpprax;maﬁed IL..S cross sechom gwe_s

a bad desz:np&mm i AMS-—*GZ eme_rgj range '. 5

@ Within EMS.‘.;q\pproxima&wh,we recover AMS-’-*Oz stdpe change at 42 |
eid | e R

‘® Full numerical ICS does not predif.:& e~ slope change

& AMS-02 e~ and e+ data are Ma&urattv fitted with dc;:-mmah& SNR
e- and et from. ‘PWN@. B T

® The brealk measured bv AMS-02 i b e nﬂ.u,x at ¥ 40 GeV is
very pretfj due ko bhe m&e.rpmv ba&weﬁm SNR: and PIWN emission



