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m Decay simulations with KM3Sim

2m

1x106   1 MeV muons

Muon decay, Light & 
Detector (single DOM) 
simulations with KM3Sim

Hits from Michel electron
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m Decay simulations with KM3Sim 

m+

m-
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Simulations with ROOT and JPP 

2.9x105 Muons stopping 
inside detector volume 
obtained from 1000 atm 
muon v7.1 production files 
(~1.6x107 events ~ 24 days) 

Light & ORCA6 Detector simulations with JSirene 
(including Michel electrons)

Background and event reconstruction is done with JPP

decays with ROOT TGenPhaseSpace with 
corresponding mean lifetime
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Muon decay reconstructions 

Input t = 1879ns
Output t = 1892ns

Input t = 2197ns
Output t = 2067ns

Muon Antimuon

Reconstructed decay with closest DOM for muons and antimuons from MC hits
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Muon decay signal multiplicities

Reco events  
MC events

Muon + electron Antimon + positron

799  
167

792
176

For the multiplicity=1 background hits are dominating

Next slides are focused on m+
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MC Statistics: 
2.9x105 Muons stopping inside 
detector volume obtained from 1000 
atm muon v7.1 production files 
(~1.6x107 events ~ 24 days) 



Muon decay signal multiplicities

Antimon + positron

For the multiplicity=1 background hits are dominating

Hits at reco level in closest DOM
Hits at light level in closest DOM
Hits at reco level in farthest DOM

799  
167
119
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Muon decay time window

Hit times after the muon stops

Hits at Reco level in ORCA6 detector
Hits at Light level in closest DOM
Hits at reco level in farthest DOM

thit – tstop

Cut on 1000nsCut on 100ns
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Muon decay reconstructions 

Reconstructed antimuon decay times from MC hits in 100-1000ns time window

Decays in 100-1000ns window 

1−e (− 1/2.2) −1−e ( −0.1 /2.2 )
=0.32

Only ~32% of muons 
decay in 100-1000ns 
time window

t=1859
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Summary and Outlook

Muon decays were simulated with ROOT

Michel electron light simulations were included in JSirene

Reconstruction of muon decay times with KM3NeT/ORCA6 MC is done

Background suppression methods are under investigations

Further studies of muon decay parameters and backgrounds from MC

Optimization of the cuts

Searches for decays in the data
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