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PAMELA magnetic spectrometer [1] includes a set of detectors, each of which measures the energy losses of charged
particles along its trajectory. In total, it is possible to obtain up to 6 values of energy loss in detectors of the time-of-
flight system, up to 12 values in the track system, and up to 43 values in the calorimeter. This information combined
with rigidity and velocity measurements can be used for effective identification of particles.

We propose two algorithms for identification of nuclei with atomic numbers 1 — 26 (from protons up to iron): the
first algorithm is based on maximum likelihood estimation method, and the second is based on machine learning.
For both algorithms we performed Monte Carlo simulation of particles interaction in detectors of PAMELA with
Geant4 software [2].

The first algorithm consists of the following steps.

1. Fit the energy loss distributions in simulation for each detector depending on particle type and magnetic rigidity
R by a 2-parametric family of distributions f(z; i, o).

2. Approximation of the relation between parameters (u, o) and particle rigidity by some functions /i(x) and 6 (z).
As a result, we obtain a set of functions fi;;(x) and 6;;(z) for each nucleus number (charge) 7 and detector number
j.

3. After that, we can apply an algorithm to the experimental data. For each nucleus type calculate a likelihood
function (where R is magnetic rigidity):

Li(R) = >, Nln f(R; 1i;(R), 6ij (R))Theresultofanidenti ficational gorithmisanucleusn, whichminimizesL;(R):
Jj=1
=argmin L;(R).
Thesecondmethodisbasedonmachinelearningusingthegradientboostingmethod, whichiscurrentlyoneo fthere ferencemethods
Wepresenttheresultso feacho ftheabovemethodsseparately, aswellasincomparisonwitheachother.
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