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The Tragaldabas telescope has been fully simulated within the EnsarRoot 
simulation and analysis framework [3]. 

Some observables were deeply studied for each kind of simulated 
particle and a phenomenological description was performed. 
1.- M, the number of hits: that is, valid signals, in the event 
2.- an: the distance reached by a track or a shower, weighted by the hit 
multiplicity in each plane. 
3.- χ²: the chi-square of the track fitting performed using the TimTrack 
method [4]. 

A combination of the three observables makes possible the particle 
identification. The algorithm provides the probability of identification, 
P(Id), of being either a muon or an electron. In addition to the particle 
nature, the minimum energy Emin is estimated for electrons 

Flow chart for the MIDAS particle identification algorithm in the Tragaldabas 
detector. The solution procedure when 4 active RPC planes are available is shown.

Chi-square distribution for the same amount of generated muons and electrons 
within the full energy range considered. 
Left: χ² distributions; only electrons have a χ² greater than 12. 
Right: an distributions; values greater than 7 correspond to electrons 

The accuracy of the MIDAS algorithm was studied. It was calculated a right guess 
close to 99% for the simplest simulation. However, the accuracy decreased down to 
90% for the realistic case where the CRY cosmic ray generator [5].

Summary: The MIDAS particle identification algorithm for cosmic rays has been developed for the Tragaldabas cosmic ray detector, the 
first device of the Trasgo family. After performing and studying different observables an accuracy close to 100% was obtained for 
separating electrons and muons, while a value of 90% was reached in the most realistic simulations. 

       Active Planes     Realistic Simulation    Simple Simulation
                4         87.9 ± 1.5        99.3 ± 0.2
                3         90.2 ± 1.4        99.3 ± 0.2

Chi-square distribution for the same amount of generated muons and electrons 
within all their energy ranges. Left: Only electrons will have a χ² greater than 12. 
Right: an distributions in the same conditions as for the χ². This case, it is clear how a 
value greater than 7 corresponds to a detected electron.

Introduction: In this work, we develop MIDAS (Multisampling IdentificAtion Software), an algorithm intended to identify different particle 
species detected by the Tragaldabas system. Tragaldabas [1] is a timing-RPC-based Cosmic Ray telescope, a member of the Trasgo 
family [2]. MIDAS is based on the systematic analysis of the influence that different particles have over some dedicated observables. The 
behavior of such observables was parameterized by means of a simulation and applied later to real data to separate muons and electrons
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The TRAGALDABAS detector at Faculty of Physics of the Univ. of 
Santiago de Compostela. Tragaldabas has been fully simulated within the 
EnsarRoot simulation and analysis framework [3]. 
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