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Abstract of Thesis

COMET is an experiment that aims to search for a charged lepton flavour violation (CLFV) process, the
muon-to-electron conversion in the presence of a nucleus, p~N — e"N. The process is forbidden in the Standard
Model (SM), however is predicted to occur in various extensions of SM. Current experimental upper limit of the
branching ratio is BR(n~+ Au — e~ + Au) < 7x10713, set by the SINDRUM II experiment.

Using the J-PARC proton beam and the pion capture by a solenoidal field, COMET will have a single event
sensitivity 10,000 times better than the current limit. The COMET collaboration has taken a phased approach in
which the first phase, COMET Phase-I, starts in 2013 and initial data taking in around 2016,

In order to optimize detector design for the Phase-I, backgrounds from nuclear muon capture are crucial. We have
proposed a dedicated experiment, namely AlCap, at PSI, Switzerland to study the backgrounds, including
protons, neutrons and photons. The measurements of proton rate and spectrum on aluminium have been carried
out in the 2013 run, The second run to study neutrons and photons is planned in 2015.

The preliminary results from the analysis of the 2013 run are presented in this thesis. The measured proton
spectrum peaks at 3.7 MeV and decays exponentially with the decay constant of 2.6 MeV. The emission rate of
protons in the energy range from 4 MeV to 8 MeV is (1.7 £ 0.1)%. The total proton emission rate is estimated to be
(3.5 = 0.2)% assuming the spectrum shape holds. The resulted proton rate and spectrum were used to optimise the
tracking detector hit rate of the COMET Phase-IL.
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