
Gernot Maier

CORSIKA Workshop 2020

Cherenkov Photons 
Introduction & CTAO



Most powerful at gamma-
ray energies 

from 10 GeV to 300 TeV

Gamma-ray Astronomy - Imaging Technique

2

C
.S

kole

Cherenkov light

n-1	proportional	
to	air	density

Cherenkov photon emission, scattering, absorption



‘Light pool’

3

10 GeV

500 GeV Cherenkov photon  
densities on 

ground

Single	charged	particle	can	emit	>105	Cherenkov	photons	
100	TeV	gamma-ray	shower	can	emit	up	to	100	billion	photons



Arrays of imaging Cherenkov Telescopes

• Four 12m telescopes (H.E.S.S. I) + one 28 m (H.E.S.S. II) in 
Namibia 

• HESS II 
– first light in Autumn 2012 
– significant lower energy threshold (~50 GeV stereo)
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MAGIC VERITAS
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Cherenkov Telescope Array
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Two	arrays	on	both	hemispheres	(La	Palma,	Paranal)	
Three	telescope	sizes	for	large	energy	range	(20	GeV	to	300	TeV)	
x10	sensitivity	compared	to	current	arrays;	precision	instrument



CTAO and CORSIKA

• The Cherenkov Telescope Array Observatory (CTA) 
• will be run as an observatory providing high-quality data 

products including instrument response functions to its users 
for an expected life time of 30 years 

• will be a precision instrument requiring better modelling than 
current instruments 

• air-shower simulations (=CORSIKA) are a critical part of CTAO’s 
simulation pipeline 
• support in development and maintenance of air shower 

simulations accounted for in the CTA cost book   
• dedicated resources provided by CTA have to wait until the 

finalization of the legal entity (ERIC) 
• contributions to CORSIKA 8 starting now by CTAO/CTAC members    
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