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Main Objectives

 i. Muography
Technique

ii. Energy Spectrum
of the muons of the

particle shower
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Pierre Auger Observatory
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Structure Scheme

4 RPC's below the
tank

Tank

Muon Trajectory
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RPC Scheme

Total:
4 RPC's

256 Pad's



First Steps

Information search: muons, muography, Pierre Auger Observatory,
particle shower, detectors...

Analyse a file with simulation data
of several atmospheric particles at an altitude of 1400 m,
imitating the conditions of the
Observatory.
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First Steps

Formulas:
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Kinetic Energy of muons
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Zenith Angle (degrees)

Zenith Angle of muons
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Azimuth Angle of muons
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Logarithm of Kinetic Energy (log (     /GeV))

Logarithm of Kinetic Energy (log (     /GeV)) Logarithm of Kinetic Energy (log (     /GeV))

Logarithm of Kinetic Energy (log (     /GeV))

Kinetic Energy of muons for 0º-10º Zenith Angle Kinetic Energy of muons for 20º-30º Zenith Angle

Kinetic Energy of muons for 40º-50º Zenith Angle Kinetic Energy of muons for 60º-70º Zenith Angle
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Mean
value:

2.97 GeV

Mean
value:

5.08 GeV

Mean
value:

2.02 GeV

Mean
value:

2.25 GeV



First
Muography

Tangente of theta x

Tangente of theta x
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Tank muography



Tank muography



Formulas:
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A Different
Type of
Muography

A total number of muons



A total number of muons transmitted 
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A Different
Type of
Muography

Transmission of the muons
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Some Graphics about Transmission with cuts
in the Zenith and Azimuth Angles

Θ : between 0º and 30º 
φ : between 0º and 90º

Θ : between 30º and 60º 
φ : between 0º and 90º
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Θ : between 60º and 90º 
φ : between 0º and 90º

https://www.bing.com/ck/a?!&&p=df71f3e06d872b67JmltdHM9MTY2MjMzNjAwMCZpZ3VpZD0wN2M3Y2UxMC01YjRkLTZlMjctM2QzYS1kZWQ1NWY0ZDZjZGMmaW5zaWQ9NTE1MA&ptn=3&hsh=3&fclid=07c7ce10-5b4d-6e27-3d3a-ded55f4d6cdc&u=a1aHR0cHM6Ly9wdC53aWtpcGVkaWEub3JnL3dpa2kvJUNFJTk4&ntb=1
https://www.bing.com/ck/a?!&&p=df71f3e06d872b67JmltdHM9MTY2MjMzNjAwMCZpZ3VpZD0wN2M3Y2UxMC01YjRkLTZlMjctM2QzYS1kZWQ1NWY0ZDZjZGMmaW5zaWQ9NTE1MA&ptn=3&hsh=3&fclid=07c7ce10-5b4d-6e27-3d3a-ded55f4d6cdc&u=a1aHR0cHM6Ly9wdC53aWtpcGVkaWEub3JnL3dpa2kvJUNFJTk4&ntb=1
https://www.bing.com/ck/a?!&&p=df71f3e06d872b67JmltdHM9MTY2MjMzNjAwMCZpZ3VpZD0wN2M3Y2UxMC01YjRkLTZlMjctM2QzYS1kZWQ1NWY0ZDZjZGMmaW5zaWQ9NTE1MA&ptn=3&hsh=3&fclid=07c7ce10-5b4d-6e27-3d3a-ded55f4d6cdc&u=a1aHR0cHM6Ly9wdC53aWtpcGVkaWEub3JnL3dpa2kvJUNFJTk4&ntb=1


Average muon energy loss for each
pad




Towards of
the muon
Energy
Spectrum

15|

Lost Energy (GeV)






Absorption graphic in the function of the average energy loss in
each pad with a cut in the Zenith and Azimuth Angles
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Θ : between 30º and 60º 
φ : between 0º and 90º
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https://www.bing.com/ck/a?!&&p=df71f3e06d872b67JmltdHM9MTY2MjMzNjAwMCZpZ3VpZD0wN2M3Y2UxMC01YjRkLTZlMjctM2QzYS1kZWQ1NWY0ZDZjZGMmaW5zaWQ9NTE1MA&ptn=3&hsh=3&fclid=07c7ce10-5b4d-6e27-3d3a-ded55f4d6cdc&u=a1aHR0cHM6Ly9wdC53aWtpcGVkaWEub3JnL3dpa2kvJUNFJTk4&ntb=1
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Absorption graphic in the function of the average energy loss in
each pad with a cut in the Zenith and Azimuth Angles

Θ : between 30º and 60º 
φ : between 0º and 90º
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https://www.bing.com/ck/a?!&&p=df71f3e06d872b67JmltdHM9MTY2MjMzNjAwMCZpZ3VpZD0wN2M3Y2UxMC01YjRkLTZlMjctM2QzYS1kZWQ1NWY0ZDZjZGMmaW5zaWQ9NTE1MA&ptn=3&hsh=3&fclid=07c7ce10-5b4d-6e27-3d3a-ded55f4d6cdc&u=a1aHR0cHM6Ly9wdC53aWtpcGVkaWEub3JnL3dpa2kvJUNFJTk4&ntb=1


Conclusion

We managed to achieve results that may be considered to discover the

energy spectrum of higher energy shower muons;

In the future, a way to achieve different and more promising results may

go through a reformulation of our setup.
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