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Abstract: Muon detectors are among the most widely used ground-
based cosmic ray detectors, alongside neutron monitors. Due to the
fact they detect higher energy primary cosmic rays, they serve as a
complement to neutron monitors for long-term monitoring of cosmic
ray variations and the study of space weather phenomena.
Furthermore, alongside the existing independent detector setups and
established networks, new muon detector networks are currently
being developed and implemented.

Secondary cosmic ray muons are sensitive to changes in atmospheric
conditions, particularly variations in atmospheric pressure and
temperature. Careful study of these effects offers a twofold benefit:
first, it allows better understanding of the fundamental processes
affecting muon propagation through the atmosphere; second, it
allows the correction of atmospheric effects, thus increasing the
sensitivity of muon detectors to variations of primary cosmic rays.
Empirical models based on principal component analysis and
machine learning have the benefit of taking into account the
maximum information about the meteorological parameters.
However, these are based on the assumption that all variations in
muon count rates can be solely attributed to the change of
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atmospheric parameters, and therefore introduce an inherent risk of
overcorrection.

To minimize this potential drawback, models can be trained and
tested on datasets that exclusively reflect variations in atmospheric
parameters. One way to produce such data is by using the CORSIKA
package, which can simulate extensive atmospheric showers while
incorporating changing atmospheric conditions. Here, we present an
analysis of preliminary data generated through this approach to
establish how effectively CORSIKA simulates atmospheric effects on
cosmic ray muons.
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