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o Abstract

10 In this work we propose a method for the determination of the impact point of muons in scintillators 

11 using a novel type of self-organizative maps called Self-Equalizing Map (SEM) and comparing the relative 

12 pulse height obtained by four photomultipliers (PMTs) at each scintillator. Using two 1 m2 scintillators and 

13 calculating the impact point in both of them, we can also estimate the angle of incidence of these particles. 

14 This method has been specifically designed for a muon telescope called MITO (Muon Impact Tracer and 

15 Observer) which is part of the ORCA (Antarctic Cosmic Ray Observatory). Data from tests using MITO 

16 in Livingston Island, Antarctica have been used to evaluate the feasibility of this method. The obtained 

11 directions have been found to be consistent with the expected incident directions of atmospheric muons 

1a produced by the interaction between CRs and atmospheric atoms. 

10 Keywords: Digital pulse processing, Instrumentation, Muon detector, Scintillator, Self-organizative map, 

20 
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22 

23 

Neural Network 

1. Introduction

Primary Cosmic Ray (CRs) and Solar Energetic Particles (SEPs) interact with air nuclei when they 

arrive at the top of Earth's atmosphere, producing secondary CRs. These secondary CRs, in turn, can 

24 interact with other nuclei and produce additional secondary particles. CRs and SEPs with energies above 

25 500 MeV can produce secondary particles that can be measured by instruments operating at ground level. 

26 The CR secondaries most commonly measured at ground level are pions, muons, neutrons, protons, electrons 

21 and gammas being the muons the most abundant ones. 
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