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The last solar cycle has presented a peculiarly long quiet phase with consequent minimum modu-
lation conditions for cosmic rays. The proton and electron spectra were measured from July 2006
to December 2009 by PAMELA experiment, providing fundamental information about the trans-
port and modulation of cosmic rays inside the heliosphere. These studies allow to obtain a more
complete description of the cosmic radiation. In this picture the time dependence of the helium
spectrum become very important to constrain parameters of the actual solar modulation model.
The crucial point for this analysis is the selection of a dataset of helium events which ensure high
statistics with a very low contamination. In this paper the definition of the selection criteria for
helium events with data taken from July 2006 to June 2014 by PAMELA experiment is reported.
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1. Introduction

Although cosmic rays (CRs) have been discovered a long time ago, the mechanism of their
propagation is still under study. Precise measurements of cosmic-ray spectra over a long period
of time is very helpful to understand this process. When cosmic rays encounter the solar wind,
they undergo a temporal variation in their intensity and in their energy as a function of the position
inside the heliosphere. This process is known as the solar modulation of cosmic rays [1]. PAMELA
took data from June 2006 to the beginning of 2016, covering a long part of the last solar cycle. This
gives the possibility to study the influence of the solar modulation in different conditions, from the
solar minimum to the maximum.

2. The PAMELA experiment

PAMELA (Payload for Antimatter-Matter Exploration and Light-nuclei Astrophysics) is a
space-based cosmic-ray detector hosted on the Russian Resurs-DK1 satellite. It has different goals,
spreading from the study of light nuclei to the antimatter, to the study of solar physics. Anyway, its
layout was optimized for precision study of light particles and antiparticles in primary cosmic rays
on a range of energy between tens of MeV and hundred of GeV.

It was launched on June 15th of 2006 and it has taken data until the beginning of 2016.
PAMELA orbit was elliptical with an inclination of about 70◦, an altitude varying between 355
and 584 km and a period of about 90 minutes. In September 2010, the orbit was changed to a
nearby circular one, at an altitude of about 570 Km [4].

3. Event Selection

The analysis is based on data collected from June 2006 to September 2014. Selection cuts
involve informations from the Tof and the tracker. Starting from the selection used in the analysis
on proton and helium spectum [5], the tracking requirements have been changed to obtain a sample
of events with a negligible proton contamination and an high statistics to study the variation of the
low energy particle flux in different periods.

To control the charge selection with the tracker, it is important to select a pure sample of
events. Thanks to the different detectors which composed PAMELA, we have a redundancy of
informations. To select a sample of helium, the dEdx for each layer of the Tof as a function of the
1/β is considered and a band which identifies the helium nuclei is selected on each layer.

In this analysis the fiducial area is bounded 1.5 mm from the magnet cavity walls and the cut
to obtain an high quality track requires at least 3 hits on both X and Y view and a track lever-arm
of at least 4 silicon planes in the tracker.

Finally also a cut based on the dEdx read by the silicon layers have been applied. The dEdx on
the 6 layer have been summed, excluding the max value for each event. The resulting dEdx in the
X and in Y view is reported in Fig. 1. Different particles identify different bands. As an example
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the boundaries set to select helium are reported; in this case the contamination due to protons is
less than 5 ·10−4.

(a) X (b) Y

Figure 1: dEdx on the X (left) and Y (right) view in the tracker. As example the boundaries set to
select helium are reported (red lines).

4. Conclusions

PAMELA has studied the solar modulation of helium nuclei on a very long time from the
unusual 23rd solar minimum through the following period of solar maximum activity. This gives
the possibility to study the influence of the solar modulation in different conditions and also as
a function of the rigidity up to a range where it is uneffective. This is fundamental to obtain
informations on cosmic ray propagation parameters.
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