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Complex scalar carrying
< lepton number -2

e The particle ¢ couples to Standard Model (SM) neutrinos through a portal that involves a
dimension-6 operator.
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e Dirac fermion DM with lepton number +1.
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e (Complex scalar with lepton number +25.
e Undergoes freeze out.
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. 9 . 0 e Sterile neutrino couples to SM neutrinos via ¢
v 4 — v S COoS + v a S1n e Freezes in via Dodelson- Widrow mechanism.
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e This design envisions a 4.5 km long storage
ring into which about 10'®> muons will be
"""" injected each second.

e  While these muons can decay anywhere in
the ring, the largest flux of neutrinos
originates from decays in the straight sections
around the IPs.
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: e  We conservatively assume that the straight
: 4GeV Turge, nDecay pCooling ~Low Erergy ¢ section have a length of 10 m, resulting in
i Proton & puBunching Channel  yAcceleration ' o? 10 .

i, Sowce  Chamnel E T about 10" neutrinos per second.




Neutral and charged current v, events Neutral and charged current v events

Pion/Kaon decay in flight
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Background Rates Signal Efficiency for mg
Cut CC prompt CC displaced NC prompt NC displaced All 1 GeV 20 GeV
All Events 1.89 - 107 6.24 - 10° 2.52-10" | 1.00 1.00
E,+ >100 GeV | 3.23-10°*  459-10° 2.45 - 10° 1.29-10°  4.06-10* | 0.783 0.661
E,- <30 GeV 243-10°  9.11.10*  2.30-10° 1.29-10°  6.93-10° | 0.78 0.661
E,+ > 0.5Eyisine | 2.40-10° 377 2.09 - 10° 1.79-10*  6.61-10° | 0.576 0.412
charm veto 48.47 30.85 43.87 1.78-10°  3.01-10* | 0.555 0.411
pr .+ V8. Ag 1.68 0.767 2.86 4.56 9.88 0.386 0.233
BDT 0.155 0.646 0.081 1.35 2.23 0.416 0.214
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Higgs decay
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e  With this work we have tried to probe neutrinophillic mediator with high energy muon beams.

e The MuColv detector would be especially capable of searching for a neutrinophilic mediator ¢
through the mono-neutrino scattering process vuN — pn +¢X, exceeding searches from other
terrestrial approaches for m¢ in the ~few MeV — ten GeV range

e The search for mediator will also open windows to probe dark matter models that couple via the
mediator to the Standard model particles.

e Neutrinos have always been a loose string in the standard model and there are plans to study
neutrino physics in muon collider along with BSM physics.






