CHARGE-SIGN DEPENDENT SOLAR MODULATION AS OBSERVED BY
THE PAMELA EXPERIMENT.

Riccardo Munini

on behalf of the PAMELA collaboration
and Potgieter M., Raath J.L.

INFN Trieste Italy

Solar Energetic Particles,Solar Modulation and Space Radiation, Arlington, 24-27 April

4” a payload for Antimatter matter Explorati INFN
yl0. nti r er Ex ration _Istituto Nazionale
Pij?@and Light-nuclei Astrophysics L./ iFsiea Nucteare

Riccardo Munini (INFN Trieste) CR solar modulation with PAMELA Arlington 24 April 2017 1/22



The PAMELA instrument

PAMELA AND SOLAR MODULATION

SOLAR MODULATION WITH PAMELA

o Long flight duration: 2006 - 2015;
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The PAMELA instrument
PAMELA AND SOLAR MODULATION

SOLAR MODULATION WITH PAMELA
e Long flight duration: 2006 - 2015;

o Low energies (70 MeV electron);
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The PAMELA instrument
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Positron Fraction

COSMIC-RAY POSITRON FRACTION HIGH ENERGY EXCESS
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Positron Fraction

COSMIC-RAY POSITRON FRACTION HIGH ENERGY EXCESS
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Positron Fraction

COSMIC-RAY POSITRON FRACTION LOW ENERGY DIFFERENCES
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COSMIC-RAY POSITRON FRACTION LOW ENERGY

Positron Fraction
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Positron Fraction

POSITRON FRACTION VS. SOLAR ACTIVITY
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Positron Fraction

POSITRON FRACTION VS. SOLAR ACTIVITY
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Particle selections

ELECTRONS AND PROTONS INSIDE PAMELA

o Electron

\8 GeV /
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Particle selections

ELECTRONS AND PROTONS INSIDE PAMELA
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Particle selections

CALORIMETER SELECTION
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Particle selections

CALORIMETER SELECTION
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Particle selections
TIME DEPENDENT EFFICIENCIES
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Particle selections
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Particle selections
LIVE TIME
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Particle selections

PUBLISHED TIME DEPENDENT ELECTRON FLUXES (SEMESTRAL 2006 - 2009)
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Particle selections

MODELING
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Particle selections

MODELING
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Particle selections

MODELING
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Particle selections

MODELING RESULTS
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Particle selections

MODELING RESULTS
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MODELING RESULTS

Particle selections
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Particle selections

POSITRON - ELECTRON RATIO
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Particle selections

POSITRON - ELECTRON RATIO
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Particle selections

POSITRON - ELECTRON RATIO
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Particle selections

POSITRON - ELECTRON RATIO
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Particle selections

POSITRON - ELECTRON RATIO
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Particle selections

POSITRON - ELECTRON RATIO
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Particle selections

POSITRON - ELECTRON RATIO
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POSITRON - ELECTRON RATIO
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Flux/ Flux 2006
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Particle selections

PROTON - ELECTRON
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Particle selections
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Particle selections
CONCLUSIONS

o PAMELA measured electron and positron solar modulation for almost ten years;

Electrons flux were published for the 23rd solar minimum;

@ 3D numerical model was applied to reproduce PAMELA data;
Charge sign solar modulation was studied (e /e™) between 2006 and late 2015;

(et /e™) time variation introduced by drift motion was measured;

o The effect of the change of magnetic field polarity inversion was also measured;

@ Electron and proton fluxes measured by PAMELA were also studied in the context of
charge sing solar modulation;
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