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Introduction

» Discussed by Juergen Brunner for ANTARES

Several possible applications for physics (calibration, pu*/u ratio, . . .)

» 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 in the same KM3NeT DOM

» Current study: KM3NeT/ORCA6 (MC v7)
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Muon Decays

\ y ,30 Muon propagation time: t, = Z_L
Boc
ul B > B For =200 m, and ff=~ 1 (E,>10 GeV) t; ~ 1.3 psec
L Muon decay time: .
t, —t, = At  flAt) = exp (— 7)
t m; Pu<be Cherenkov condition:
\e ﬁc>1 Ek=( ke —1)m n = 1.35
t n Vn?z —1

E, _kinetic energy



KM3NeT Event

KM3NeT events is a collection of the hits (PMT signals) in the selected time interval
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Muon Decay Events
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Stopping Muons

MC data mupage: 600 files (ca. 10% of KMNeT/ORCA6 atm-p MC)
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Simulations of the electron signal (KM3sim)

e+, e-, ;u+/ M-

»

R=2,5,20m

Electron energy:
Phase space;
Muon energy: 1, 150 MeV

start_event: 11
track_in: 1 431.289 583.66 188.463 0.134057 0.761815 0.437741 0.0512832 0.000000 3
end event:

start event: 2 1
track_in: 1
end_event:

|

Light & Detector (single DOM)
simulations with KM3Sim

|

Hits from Michel electron



Muon (1 MeV) and Electron signals

u (1 MeV)
electron
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Michel electron MC

number of envents withmultiplicity >m —
m=0,1,2
number of all events

Ratio=

Multiplicity at the different distances
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Michel electron MC

* Michel electron propagation and light are simulated with KM3Sim R
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Electron Signal in DOM

At=Last hit — First hit

Event time
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Muon Decays in KM3sim

Hit time = First hit time of the event
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Summary and Outlook

v' Electron signal from the muon decays has been studied with the KM3sim
software

v" Electron signals are detectable in KM3Net DOMs, ford <2 m

v Atmospheric muon MC (Mupage/]Sirene) not includes muon decays and
selected events should be simulated with KM3Sim.

v Muon stopping point (“stopping muons”) has to be reconstructed with high
efficiency and precision

v Appling MC results to the ORCA6 data (v7) for reconstruction of muon decays





