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1. Pulsar as sources of electron-positron pairs

eAMS-02 positron flux measures — secondary + primary contribution.
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ePulsars as sources of cosmic-ray electrons and positrons(e )

Positron Spectrum
* AMS-02

= Fit with Eq.(4) and

eSimulations of pulsar populations from models 68% C.L. band

calibrated on observations.
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eInjection spectrum Q(E, t) of e™ from pulsars:
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2. Simulations of pulsar populations

Total number of sources for each simulation: Npgr = tmaxNPSR, L 10° yr and NPSR = 0.01 yr!

« ModA(Benchmark). Spin-down and pulsar evolution
oroperties — CB20 - radial ¢ ModC (spin-down properties effect): Spin-down and

surface density of sources — p; () ; pulsar evolution properties — FKO6
propagation in the Galaxy — Benchmark prop

« ModD(propagation eftect): propagation in the Galaxy —
« ModB (radial distribution effect): radial surface density S IM-MED

of sources = pz(r)
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3. Results

Fit to the AMS-02 data above 10 GeV:

eSecondary component: free normalization factor Ag.

eContribution of pulsars: overall normalization factor Ap.

oFor Ap we find on average values slightly smaller than
one.

eModD promotes a higher number of simulations to be
compatible with the data.

Barolo Astroparticle Meeting 2021 4

<2 W <15 <t

.
"))
~~
[¥2)
~~
oN
-
O
~~
N
=
(D)
O,
+
(]
S
m
Ly

Barolo, 09/09/2021



4. Best fit scenarios

e [he contribution from pulsars is significant for energies above 100 GeV.

o-or energies lower than 200 GeV we do not find significant differences among the realizations.

e Above 300 GeV the peculiarities of each galaxy show up.

d<0.5 kpc -—-- PWNe d<0.5 kpc -—-- PWNe
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5. Pulsars dominating the e flux

AMS-02 errors criteria to estimate the number of sources that are
responsible for the most significant contribution of the pulsar e™
emission:

‘we count all the pulsars that for at least one energy bin of
AMS-02 produce a flux higher than the error of the flux in that bin’

eOnly a few sources with a
large flux are required to
produce a good fit to the
data.
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e1/2 sources with large
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| between 400 and 2000 kyr
distance[kpc] distance[kpc] distance[kpc] distance[kpc] aﬂd d|StanceS " 3 kpC

(a) ModA, 2, < 1.5 (b) ModA, worst x2 ,

Barolo Astroparticle Meeting 2021 6 Barolo, 09/09/2021



_onclusions

e AMS-02 data can be used to constrain the characteristics of pulsars responsible for
the e ™ emission.

e [he smooth trend of the AMS-02 data disfavors scenarios with a huge number of
bright sources.
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d<0.5 kpc
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