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Micro-dosimetry study on Muon tracking at monitoring of natural
background radiation

Siamah Hooshmand Koochi!, Ahmad Esmaili Torshabil *

1. Faculty of Sciences and Modern Technologies, Graduate University of Advanced Technology, Postal code: 7631818356 Kerman,
Iran

Abstract:

Nowadays, various investigations are accomplishing on Muon particles emitted from cosmic rays,
considering their physical properties. Therefore, monitoring instruments for measuring of Muons with
specific properties are remarkably important. In this work, a micro-dosimetry study has been done on
Muon beams using simulation of scintillation detectors. For this aim, two common available scintillators
as Nal(Tl) and BGO? were simulated using Monte Carlo FLUKA simulation code and Muon particles
interaction with the materials of these two detector was taken into account at micro-dosimetry scale. Final
results include 3D motion tracking of a Muon particle at various energies in detector volume, the
coordinate of visible light photons inside scintillation crystal, the amount of deposited energy at each
collision of Muon particle with matter, optical yield and total energy deposition were recorded,
quantitatively. The analyzing of results causes better understanding of energy deposition and 3D particle
tracing in interacting with each scintillation detector. Since, the final signal depends strongly on optical
yield and in other word, the number and location of Muon interactions with detector critical volume, the
obtained results can help one at detector designing and also selecting proper materials during fabricating
of scintillation detectors as responsible for natural radiation monitoring.

Keywords: Environmental monitoring, Muon Particle, Micro-dosimetry, Scintillation Detectors,
Monte Carlo Simulation
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