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M —> e
* The Standard Model (SM) has an accidental global flavor symmetry
U(l)e xU(1), xU(1),

« Because m, z 0 charged-lepton-flavor violation (CLFV) can
occur at one-loop
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BR(u — ev) UM3U:3Am§1 + UM2U:2Amg1’2

Bottom line: Observing CLFV = new physics
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Exoticpu — e

In the space of all UV models, CLFV is common. For heavy new physics:
* “Photonic” — e.g. SUSY, massive neutrinos, ... * “Contact” - e.g.Z' leptoquarks, ...

New physics
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Motivates an extensive experimental program
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Upcoming experiments

* Mu = E Gamma (MEG) @ PSI - y = ey
Projected: BR(ut — ety) <6 x 1071

* Mu3e @PSI-pu — eee
Projected: BR(u™ — eTe et) <1071°

* Mu2e @ Fermilab, COMET @ J-PARC - Ny — Ne

Projected: CR(p.~ Al — e~ Al) <1078 — 1077
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Upcoming experiments

* Mu — E Gamma (MEG) @ PSI -y — ey

Projected: BR(ut v et A) <@ w101

* Mu3e ( ,
I'(u — evv) = 107 GeV

Projecte

e Mu2e

Projected: CR(p.~ Al — e~ Al) <1078 — 1077
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Upcoming experiments
* Mu — E Gamma (MEG) @ PSI -y — ey
Projected: BR(u™ — ) <6 x 1071 (I(n — ¢) $107% GeV)
* Mu3e @ PSI -y — eee
Projected: BR(u™ — eTe et) <1071° (D(n—e) £ 107% GeV)
* Mu2e @ Fermilab, COMET @ J-PARC - Nu — Ne
Projected: CR(u~ Al — ¢~ Al) <107 — 10717 (D(1 — €) £107%° GeV)
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Upcoming experiments
* Mu — E Gamma (MEG) @ PSI -y — ey
Projected: BR(u™ — ™) <6 x 1071 (I'(n — ¢) £ 107 Hz)
* Mu3e @ PSI -y — eee
Projected: BR(u™ — eTe et) <1071% (I'(k—e) £ 107" Hy)
* Mu2e @ Fermilab, COMET @ J-PARC - Nu — Ne
Projected: CR(p." Al = e  Al) <1071 — 10717 (D(p — e) <107 Hz)
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Upcoming experiments
* Mu — E Gamma (MEG) @ PSI - u — ey
Projected: BR(u™ — ™) <6 x 1071 (I'(n — ¢) £ 107 Hz)
* Mu3e @ PSI -y — eee
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M — eeevv
* SM background for Mu3e

B(ut — ete etv.,) = (3.601 £ 0.005) x 107° e

x GHa®

vV
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M — eeeeevvV
* SM background for MuSe

B(pt — ete ete etv.p,) = (3.929 £ 0.001) x 10~ 1°

v
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M — eeeee
* Higgsed U(1)p + SM portal via kinetic mixing

G%DS — (D;L(D)TDu(fé o %F(?VFdﬂl/ _ FW] ur/ — (¢T¢) o )\((Kngb)z
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M — eeeee

* Higgsed U(1)p + SM portal via kinetic mixing

Cz'j
A

AFv = — 1) (I_—JzH) fj + h.c.
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M — eeeee

* Higgsed U(1)p + SM portal via kinetic mixing

_ h _ h
<L D —myp Lril Ri (1 + 5) — y@-jEL?;Ethd(l + ;) + h.c.,

Tony Menzo Multi-electron muon decays (U — eeeee)

13



M — eeeee
* Higgsed U(1)p + SM portal via kinetic mixing

1 m
B(ﬂ, — 6hd) = F_ (|ype|2 + |y6pJ|2 + 4Re(yﬂeyeﬂ)7ﬂe) 327
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M — eeeee
* Higgsed U(1)p + SM portal via kinetic mixing

2 2\ 2
Bt — ethy — eT2(eTe™)) = 3.5 x 10_3(\/%4 * [yen| ) (1—12 )

107
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1.Production

yoton beal Ny

i e—1

/F}{ﬂuction target

N
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Mu3e
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1.Production o e _—

r kK —1I

/F}(@ﬂuction target
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Tony Menzo

2. Transport

Multi-electron muon decays (U — eeeee)

Mu3e
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1.Production . Mu3e

%
N / ~108 stopped M/sec

kK —= 1

/F}gﬂuction target

2. Transport

3. Stopping P

Stopping target
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. y/mm

Simulation

o] = B30y

o~ L7 MV

« Momentum of tracks must b e Mov
be reconstructed from P 058 MoV

energy deposits or ‘hits’ in
the layers of the detectors.

* 4 hits = short track
* 6+ hits = long track

GO0 100
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Simulation

y/mm

« Momentum of tracks n
be reconstructed from
energy deposits or ‘hif
the layers of the deted

1812.00741

* 4 hits = short track
* 6+ hits = long track

100
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Simulation
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differential B

Simulation
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differential B
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| 3et 2™ (Nenort = 5 and B < 10 MeV)
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Reach

ap=a/10 e=10""

B(p — ehg) < 4 x 1078 (Poutissou et al 1974)

10712 -
] mp, 4
1 60 MeV mp,
107 5 / 90 MeV
10_14 - I ] ] I 1 ] I 1
5) 10 15 20 25 30 39 40 45
m.,/MeV
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Reach

ap=a/10 e=10""

A o< 10 — 10 GeV

mp, 2

60 MeV mp,
i 90 MeV
10_ 14 - I ] ] I 1 ] I 1
5) 10 15 20 25 30 35 40 45
m.,/MeV

Tony Menzo Multi-electron muon decays (4 — eeeee)



Conclusions

* Mu3e should be able to see ~100s of y —
eeeeevv events and ~1000 new physics
events.

* BR sensitivity of ~1072 for y — eeeee signal

* We hope Mu3e adds the y — eeeee channel
to their analysis pipeline
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Conclusions

* Mu3e should be able to see ~100s of y —
eeeeevv events and ~1000 new physics
events.

* BR sensitivity of ~1072 for y — eeeee signal

* We hope Mu3e adds the y — eeeee channel
to their analysis pipeline

Thank you :)
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