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Muon positron transition and COMET experiment

The violation of lepton number is known to be one of the sources of neutrino mass generation in the physics beyond the Standard
Model. Another promising channel for searching CLFV is g + N(Z) — e* + N(Z-2) (hereafter ye* conversion), which both flavour and
lepton number (L) are not conserved. This process with 4L=2 can be mediated by Majorana neutrinos through type-1 seesaw
mechanism or new particles appearing at a high energy scale (> TeV).

The COherent Muon Electron Transition (COMET) Phase-I experiment is not only capable of searching for CLFV process via the
W + Al — e + Al but also the we* conversion process with approximately O(10'5) muons captured in the stopping target. In principle,
both ge* and gre- conversion process should have similar Single Event Sensitivity (S.E.S), however S.E.S,..+ depends highly on the end
point energy of Radiative Muon Capture (RMCmax) which depends on nucleus. Therefore, choosing the right material of muon stopping
target can directly suppress the background level for searching of g-e* conversion. According to our previous studies, 32S, 4°Ca and “°Ti
are shown to be three potential candidates for future CLFV experiment. [1]
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Potential candidates for searching of ure* conversion process. Ep-e-and Ey-e+ are ground state energy of = Clear Separatlon are observed with these candidates using COMET
converted e and e+, respectively. Erucis the end point energy of RMC. N.A. is the natural abundance. Phase—I Setup assuming number Of muons StOpped O( 1 015)

feap is the capture rate and 7, is the life time of negative muon. These numbers are from [1]

How to select? Summary and prospective

= (lear separation between end point energy of RMC and = In COMET, with current stopping target (*’Al), it is hard to achieve high
conversion signal Br(g-e* conversion)

= Long T, for suppressing Radiative Pion Capture = Simulation results shows that 32S, 4%Ca, 48Ti are promising candidates

= High Natural abundance to avoid having different mono = Further investigation for background (<1 events) should be carried out
peaks for Eye+ (e.g. RPC, Cosmic Ray, Beam prompt and anti-protons e.t.c.)
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