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Abstract: The neutron monitors measure data that are of great importance for the study of the solar activity and the prediction of the space weather. Lately, the neutron
monitors (NMs) have been organized in a network and their measurements are easily accessible by all of the scientific community through the Neutron Monitor Database
(NMDB). Several applications which make use of these measurements have been developed and provide information about the cosmic rays and the prediction of the space
weather. The study of the cosmic ray showers that are developed when a primary cosmic ray particle enters the atmosphere and the study of the neutron monitor response to

the several cosmic ray particles that reach the E a r ®suhfacesare important for the use of the NM data by the space weather applications. A study based on simulations is
presented in this work. The simulations are performed by using the well known Geant4 toolkit.

A. Detection efficiency of the 6NM-64 detector
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Visual representation of the simulation for an incident neutron
With 1 GeV
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Results concerning the Detection Efficiency
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Figure 1: Detection efficiency
o ofthe 6BNM-64 for several
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B. Standalone application for the simulation of the cosmic
ray showers in the atmosphere
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Visual representation of a shower initiated by a proton
With 1 GeV With 10 GeV
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Figure 7: The application provides
access to every possible variable of
particles. Energy, position and direction
of every particle is recorded when a new
particle is generated or crosses a layer in
a predefined altitude. The figure shows
the number of secondary
particles/incoming proton that are
generated as a function of altitude from
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Figure 2: Dependence of the NM
position that the particles enter. :

: azimuth across the NM counters.

Figure 3: Dependence of the
incoming zenith angle for an

Figure 4: Dependence of the
: incoming zenith angle for an
: azimuth along the NM counters.
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a high energy beam.

exported in a detailed or in a synoptic
form, ready to be used for plots,
histograms or contour figures. The
figure shows the spatial distribution of
neutrons in several heights when a
vertical proton beam of 10 GeV enters
the atmosphere.
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This source code is planning to be exported as a standalone This application is planning to be extended to Dosimetry
_application for the determination of the 6NM-64 detection efficiency | [ Measurements )
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