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The Preshower Effect
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The Preshower Effect

CTA location: La Palma (Canary Islands)
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The Preshower Effect

e Multiple photons in a wide energy range reaching the atmosphere!
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Extensive Air Shower simulations

e Multiple options in CORSIKA to
Ve simulate different scenarios.

> Point and diffuse sources.

> Randomization of the impact
location.
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> Looking at very inclined air
showers from the northern
direction.
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Extensive Air Shower simulations

e The muon component is dominating.
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Extensive Air Shower simulations

e Higher interaction point » EAS maximum higher in the atmosphere.
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19 telescopes pointing in the

direction of the simulated

sources.
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CTA detectors’ response
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Primary: preshower of 40 EeV energy at 171 m distance Primary: proton of 40 EeV energy at 39 m distance
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CTA detectors’ response

Top of atmosphere Gamma-ray (10 y-rays/m?yr from

Induced
shower

Hillas parameters are used to
characterize images formed by
EAS from preshower and CR
background.

detection area about
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Preshower/CR separation
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Preshower/CR separation
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Aperture and number of expected
events...

e Various UHE photon production models and limits put by AUGER
on the integral UHE photon flux.

PRESHW-1300P PRESHW-1300D PRESHW-4000P PRESHW-4000D
Aperture [km~] 3.40 0.05 3.30 0.06

SHDM 1.01 x 10~ 1.49 x 10~ 9.83 x 10™ 1795107
AUGER limits 3.82x 107° 5.61x1078 3.70 x 107° 6.74 x 1073
GZK 3.50 x 107° 5.15°% 108 3.40 x 1076 6.19 x 107°

Typical 30h observation time.
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Conclusion and outlook
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