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Abstract of Thesis
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The muon to electron conversion (p-e conversion) in the nuclear field, p~+ N — e~ + N, is one of
charged-Lepton Flavor Violation (cLFV) processes. This process is forbidden in the Standard Model
(SM) of particle physics. However, in many predictions of theoretical models beyond the SM, this
process may happen at a level of few orders of magnitude below the upper limits given by previous
experiments.

DeeMe experiment aims to search for p-e conversion at 107" level of a single event sensitivity (SES)
and will be conducted at J-PARC Materials and Life Science Experimental Facility (MLF). The
pulsed proton beam from Rapid Cycling Synchrotron at J-PARC is used to bombard a production
target. The muonic atoms are produced inside the production target and the electrons from p-e
conversion may be emitted. These electrons will be transported to a spectrometer by a secondary
beamline. The momenta of electrons will be measured by the spectrometer. The physics run will start
to take data when the construction of the beamline at MLF has completed.

In order to achieve the SES above, it is very important to understand and control potential
backgrounds. A cosmic ray induced background is one of potentially dangerous backgrounds in
DeeMe experiment. A Monte-Carlo study has performed to estimate its rate. Based on this result, a
data acquisition system has been developed so that it is not only used to collect the p-e conversion
signals but also used to monitor the cosmic ray induced background.
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