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The Pierre Auger Observatory

The Pierre Auger Observatory is a
unique facility, consisting of 1600
water Cherenkov detectors that make
up the surface detector array,
distributed over an area of more than
3000 km?2 and 4 fluorescence
detectors positioned along the
perimeter of the surface array.

The purpose of this observatory is to
study extensive air showers.
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Mechanism of Formation of Extensive Air Showers:

When a high-energy primary particle enters the Earth’s atmosphere, it interacts with the gas
molecules present in the atmosphere, leading to a series of chain reactions.
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Primary cosmic rays can be primarily composed of protons, helium

nuclei, or other atomic nuclei.

Cosmic rays are classified
based on their energy:
eLow-Energy Cosmic Rays
eMedium-Energy Cosmic
Rays

eHigh-Energy Cosmic Rays
eUltra-High-Energy Cosmic
Rays

eSuper-High-Energy Cosmic
Rays

Cosmic rays with energy up
to 10" eV are measured
directly.

Cosmic rays with energy
above 10™ eV, are measured
indirectly.

In general, as the energy of
cosmic rays increases, their
intensity decreases.
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A cosmic shower consists of three main
components:

e Electromagnetic Component
e Muon Component
e Hadronic Component

The hadronic component is exhausted in the first layers of the
atmosphere, the electromagnetic component interacts strongly
with the atmosphere, gradually decreasing in intensity as the
shower develops, and the muonic component interacts much less ‘ Livello

with the atmosphere and is detected at large distances from the . ' del mare
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The components that reach the Auger stations

To understand the behavior and ID 244

Distanza 433 m
characteristics of the components of ‘ Segnale 319.4 VEM
extensive air showers, we analyzed event '

040504450100 and reached some

Segnale (VEM)

conclusions.

The electromagnetic component is c
dominant in the stations closer to the

core, such as station 244. D2
The muonic component is more abundant } SRRLEES

farther from the core, e.g., station 260.
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Conclusions

The study of cosmic rays is
crucial for understanding
high-energy  astrophysical
phenomena and for
discovering the physical
laws that govern the
universe. The Pierre Auger
Observatory is essential in

this field.

SOURCE:




