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ELECTRONS & POSITRONS: HIGH ENERGIES

Positron fraction

0.4 -

0.3}

0.2

0.1

Positron fraction, ¢(e*) / (p(e*) + ¢(e7)

0.02

— ref. 1

SO *D>a0 %0

PAMELA
Aesop (ref. 13)
HEAT00

AMS

CAPRICE94
HEAT94+95

TS93

MASS89

Muller & Tang 198756

1 10
Energy (GeV)

Nature 458, 607-609 (2009)

102

25

N
(=]
ArTTT [ TTTT[TTTT[TTTT[TTTI

-t
a

-
o

E’ ®_ [GeV? m?2 srs]

[3)]

Positron Spectrum
* AMS-02

== Fit with Eq.(4) and
68% C.L. band

Energy [Ge;V]

1000

Phys. Rev. Lett. 122, 041102 (2019)

e



POTENTIAL SOURCES

= Supernovae — Secondary
production in interstellar medium

« Dark Matter

= Primordial Black Holes

Phys. Rev. Lett. 122, 041102 (2019)

Phys. Rev. Lett. 119,021103 (2017)
Phys. Rev. Lett. 122,041102 (2019)

Phys. Rev. Lett. 122,041104 (2019)

Nature Astr. 3, 485-486 (2019)
a.k.a. «The light side of dark matter»




ELECTRONS & POSITRONS: LOW ENERGIES
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ELECTRONS & POSITRONS: LOW ENERGIES
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TOF (S1)

ANTICOINCIDENCE
(CARD)

PAMELA
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NEUTROM

= Detects:
e, e’: 50 MeV - hundreds of GeVs
= p: 80 MeV - TeVs

= Nuclei (He, etc.):

= The satellite orbit:
= 350-600 km
= Inclination 70°

= Work Time: 2006 — 2016
(Solar cycle 23 — cycle 24)




COSMIC-RAY PROPAGATION IN HELIOSPHERE

| | sources
intensity solar modulation l

l of low energy particles

OFf . B 1 = Of
E :—VSWVf—<Vd>Vf+V(KSVf)‘l‘g(v VSW) Oln P ' Q

solar wind particle drift diffusion adiabatic solar wind expansion

T ~ causes charge-sign
dependence of modulation

Parker, 1965; Potgieter et al., 2017 +




e+/e- (relative to May 20-Jun 10, 2011)

e+/e- (relative to Jul-Dec, 2006)
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=to provide new
data for lower
energies (< 1 GeV)
to observe features
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MULTIVARIATE ANALYSIS: DECISION TREE

Method: Boosted Decision Tree (BDT)
— to divide events into 2 classes

= background (protons)

= signal (electrons)

X[21] <= 0.114




MULTIVARIATE ANALYSIS: EVENT SELECTION
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MULTIVARIATE ANALYSIS

TMVA response for classifier: BDT4

3 [[@dSignal = " T T T T T T ] = Training: modeling in GEANT4
5 mBaCkgm""d B = signal: electrons
E 8l ﬂ | = background.: protons
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ELECTRON VS POSITRON
COUNT RATE REGRESSION
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ELECTRON VS PROTON
FLUX REGRESSION
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Electron flux , 1/m?s sr GV
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SUMMARY

= New results on e+, e— fluxes < 1 GeV obtained

« Modulation features are observed

= The results can be applied for works on modeling cosmic-ray propagation in
heliosphere

= [t may be possible to better separate solar modulation and source components

THANK YOU FOR YOUR ATTENTION )
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ELECTRON SPECTRA
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MULTIVARIATE ANALYSIS
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Separating 20+ parameters for 2 event classes
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