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Institute for Astroparticle Physics (IAP)

Observing the high-energy Cosmic Rays 

with IceCube Surface Detectors

IceCube is a one of its kind observatories located at

the South Pole. It is primarily used for the detection

of neutrinos of very high energies. IceTop, which is

the surface component of IceCube is used for the

detection of extensive air-showers generated by

high-energy cosmic rays. The IceTop array consists of

ice-Cherenkov tanks which detect the secondary

particles of the air showers. KIT as member of the

international IceCube collaboration has enhanced

this surface instrumentation by the installation of

scintillation detectors as well as with radio antennas,

in order to improve the measurement of the air-

showers allow and to better reconstruct the

characteristics (like energy, direction, and type) of

the primary cosmic-ray.

The student will be involved in the 

reconstruction of cosmic ray events detected by 

ice-Cherenkov tanks, scintillators and radio 

antennas of IceCube. The focus will primarily 

remain on the optimization of the 

reconstruction. Big-Data Monte-Carlo 

simulations of events detected by IceCube will 

be used and confronted with real data. Basic 

programming skills in python are required. As a 

whole, the student will be provided with the 

opportunity to learn about the highest energy 

particles produced by our Milky Way.
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