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Abstract 

Solar modulation of galactic protons with energies from 50 MeV up to dozens of GeV during July 06 – February15 studied based 
on a data of the magnetic spectrometer PAMELA and scintillation spectrometer ARINA. This period is interesting because it 
covers the end of 23rdand current 24thcycles of solar activity, including the abnormally long transient period and change of the 
polarity of solar magnetic field. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the National Research Nuclear University MEPhI (Moscow Engineering Physics Institute). 
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1. Introduction 

In accordance with modern notions, the propagation of galactic cosmic rays (GCR) in the heliosphere depends on 
following processes: diffusion and drift in the interplanetary magnetic field (IMF),drift along the heliospheric current 
sheet (HCS), convection in solar wind (SW) plasma, adiabatic cooling and polarity of solar magnetic dipole(M. S. 
Potgieter[1] and references within). Each physical process can be associated with at least one actual physical 
parameter, for example, roughly, the diffusion coefficient is inversely proportional to the square of the IMF and drift 
along the HCS depends on its tilt angle. But they are vary in time because of dependence on phase of solar cycle and 
level of solar activity, which entail a change of GCR flux inside heliosphere (so-called effect of solar modulation). 

Despite the large number of currently existing theoretical models, the scarcity of continuous precision 
measurements of the cosmic ray fluxes of different energies does not allow to understand a contribution of a 
particular process in the modulation in different phases of solar cycle. Therefore, it is very difficult to predict the 
flux of galactic particles inside heliosphere if based only on indirect measurements of heliospheric parameters, 
although today they are performing quite accurately. 

Magnetic spectrometer PAMELA (P. Picozza et al. [2]) and scintillation spectrometer ARINA (A.V. Bakaldin, et 
al.[3]) are modern space experiments, which give us new opportunities to study a transport of cosmic rays in the 
heliosphere and the effect of solar modulation. The results of measurement the galactic proton flux are present in this 
paper. 

2. PAMELA and ARINA experiments 

Both instruments were installed onboard the Russian satellite Resurs-DK1 [4] and launched on June 15th 2006 in 
a near-Earth orbit. PAMELA and ARINA are carry out a precise measurements of the fluxes of charged cosmic rays 
(electrons, positrons, protons, antiprotons and heavier nuclei) from the launch date up to present time. The duration, 
an energy interval and energy resolution along with the main tasks of experiments (see P. Picozza et al. [2] and A.V. 
Bakaldin et al. [3]) allows to study the solar modulation of galactic cosmic rays. 

Scintillation spectrometer ARINA registers protons with energies from ~30 to ~100 MeV with and an energy 
resolution about 10-15%. Magnetic spectrometer PAMELA registers protons in energy range from ~80 MeV up to 
hundreds GeV with an energy resolution about 2-5% for particles with energy below 10 GeV (solar modulation 
affected). 

The algorithms for the energy spectra reconstruction gives in works O. Adriani, et al. [5] (PAMELA) and L.A. 
Grishantseva et al. [6] (ARINA). 

The following conditions to select a galactic component of cosmic ray protons were use: 
L>15 (whereL - L-shell) in ARINA experiment; and 
R>1.2RC (where RC - geomagnetic cutoff rigidity in the point of event registration with rigidity R) in PAMELA 
experiment. 

© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the National Research Nuclear University MEPhI (Moscow Engineering Physics Institute)
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