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Master thesis in experimental particle physics —
Simulations of antiproton/antihydrogen
detection with FLUKA

The Stefan Meyer Institute for Subatomic Physics (www.oeaw.ac.at/smi/home/) is currently
looking for a Master student for the antihydrogen group (www.antimaterie.at) which is part
of the ASACUSA collaboration at CERNs Antiproton Decelerator. The main goal of the
experiment is measurement of the ground state hyperfine splitting of antihydrogen [1], and
one of the key parts of the ASACUSA apparatus is the tracking detector which consists of a
two layered hodoscope that detects the pions from the antiydrogen/antiproton annihilations

[2]-

Precise simulation of the annihilation process and of the detector is crucial for efficient
detection. ASACUSA had hereto made use of the GEANT4 simulation tool for this purpose,
but recent studies have shown that FLUKA Monte Carlo simulation package describes better
the antiproton annihilation in terms of pion multiplicity. Thus, developing simulations using
FLUKA is important for the next phase of the experiment, when the measurement of the
hyperfine structure of antihydrogen will be attempted.

This master thesis: The goal of this master thesis is to develop full simulations, using
FLUKA, of the ASACUSA antihydrogen detection system.

Requirements: Solid knowledge of particle physics and good programming skills (C/C++),
as well as familiarity with GEANT4 and/or FLUKLA are welcome. Familiarity with TCAD or
another tool for simulating electric field is an advantage. Good language skills (English) are
helpful.

Planned start: Autumn 2019-10-28

Contact: Prof. Eberhard Widmann (eberhard.widmann@oeaw.ac.at), Dr. Angela Gligorova
(angela.gligorova@oeaw.ac.at)
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