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Muon Decays in ANTARES/KM3NeT

» Discussed by Juergen Brunner for ANTARES

Several possible applications for physics (calibration)

» Study for KM3NeT/ARCA by Dimitry Zaborov (Bari meeting, 2017)

Michel electrons from muon decay: a feasibility study using ARCA data

Search for a time difference for 2 multiple hits group in the same KM3NeT DOM
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Muons in KM3NeT (Muon Flux Dependence on Seawater Depth)
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Muon propagation time:

Muon decay time:

Cherenkov condition:
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Decays at Rest vs. Decays in Flight
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KM3NeT Event

KM3NeT events is a collection of the hits (PMT signals) in the selected time interval
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Muon Track Selection
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Muon Decay Search Window

Time interval for p-decay search: difference last hit - last triggered hit
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MC: Muon Decay distribution (10® decays)
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Muon decay MC

» 2x10* muon decays MC is done using ROOT TGenPhaseSpace

» Michel electrons are distributed around a DOM, inside 10
meter radius sphere
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Michel electron MC

» Michel electron propagation and light is simulated with KM3Sim
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Muon decay MC

# of electrons

» Michel electron propagation and light is simulated with KM3Sim
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Summary and Outlook

» Decayed muons could be observed considering ORCA events' time
windows and Michel electron energies

» Electrons with corresponding Cherenkov photons are simulated
around a single DOM to study hit patterns

» Time windows for searching Michel electron signals should be optimized

> Triggers from background chain should be applied
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