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Cosmic rays constantly reach the Earth and collide with
the nuclei of atmospheric atoms creating billions of sec-
ondary particles. The measurement of such particles reach-
ing the surface may provide very valuable information about
the properties of the atmosphere.

A strong correlation exists between different variables of
the atmosphere and the arrival of the secondary particles
called muons. For several years, studies of the influence of
temperature have been performed for muons of different en-
ergies and angles of incidence [1, 2, 3]. However, modern
cosmic ray detectors are mostly committed to the study of
solar activity and other astrophysical phenomena, and there-
fore their intention is to remove those effects using simple
techniques, or to use them to coarsely assess the instrument
response. Our work is concerned with a deeper comprehen-
sion of such atmospheric effects.

For this purpose, a medium-size tRPC detector (1.2 ×
1.5 m2) of high resolution (σx,y ∼ 3 cm, σt ∼ 300 ps,
σθ ∼ 2.5◦) of the TRASGO family, called TRAGALDA-
BAS, was installed in the Physics Department of the Uni-
versity of Santiago de Compostela (Spain). Timing resistive
plate chambers (or tRCPs) are prime detectors when aimed
at large area coverage with ultimate time-of-flight resolu-
tion. Due to its granularity and versatile trigger, this instru-
ment is able to select high and low multiplicity events, by
individually identifying and reconstructing each of its con-
stituent tracks. In addition, ECMWF reanalysis datasets pro-
vide the temperature profiles up to several kilometers, as re-
quired for our research.

Current techniques take into account the temperature ef-
fect by using an approximation of the integral method for
muons, which requires, on the one hand, having the temper-
ature profiles above the detector and, on the other hand, the
theoretical distribution of temperature coefficients [4]. How-

ever, in our case we have to deal with multiplicities instead
of energies and the presence of the soft component in our
data as well. Therefore, we need to study the dependence of
our data grouped by multiplicities with the several parts of
the atmosphere [5]. However, the variations of temperature
of the different atmospheric layers are strongly correlated
and as a consequence, the study of this dependence turns
out to be quite complicated. We perform some statistical
methods for analyzing multicollinearity.

Supposing that each multiplicity gives us information
about the temperature of different parts of the atmosphere,
we could develop an inverse method which allow us to ob-
tain the temperature at different heights using the measured
variations in our multiplicity rates.
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