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The sky in gamma rays

http://tevcat.uchicago.edu/

Air Cherenkov telescopes opened new domain of
astronomy at very high energies (E>100 GeV)
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Imaging Air Cherenkov Technique

Christian Fruck

I image with elliptic
shape

I background from
cosmic rays, factor
1000
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Electromagnetic shower
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Gamma-hadron separation
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Gamma-hadron separation
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Monte Carlo simulations

I simulate air showers with
modified CORSIKA

I possibility to trace back the
origin of photons

I four 17 m telescopes
(MAGIC-type)

I simulated γ showers
I 4.5 ·106 simulated

I simulated proton showers
I 6.5 ·107 simulated
I 1.5 ·105 triggered
I 9.6 ·103 gamma like
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Exemplary proton shower, 445 GeV
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Cherenkov photons on the ground, colour as emitter particle
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Cherenkov photons from one muon

Uta Menzel IMPRS Workshop, 11. 11. 2013 9 / 15



Monte Carlo studies of cosmic ray background in Imaging Air Cherenkov Telescopes

Cherenkov photons reaching the four telescopes
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Shower images in the cameras
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Emitters of the Cherenkov photons
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Muon distribution on the ground for all gamma-like showers
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Number of muons in a certain radius
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SUMMARY

I changes made in CORSIKA, modified version works
I possibility to visualize showers on the ground
I study of further possibilities to reject gamma-like hadron

showers
I using unexplored features of the Cherenkov images
→ looks promising

I using muons on the ground→ difficult

PROSPECT

I implementation of new rejection methods in MAGIC and
CTA analysis

I improvement of Cherenkov telescope sensitivity
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Number of muons in a certain radius
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