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Charged Lepton (Muons) Flavour Violating

Standard Model branching fractions

< 1070
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Charged Lepton (Muons) Flavour Violating Decays

complementary processes



CLFV Decay Experiments
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CLFV Decay Experiments
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CLFV Decay Experiments: Mu3e
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The Mu3e Experiment

Mu3e is a dedicated experiment for the exotic search

pt — eTe~eT that aims for a sensitivity better than 1016,
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Signal Signature

3-body decay
— same vertex
— same time
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Internal Conversion Background
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Requirements

Excellent momentum resolution

radiative decay
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Phys.Rev. D79 (2009) 073004)
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Accidentals Background
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Requirements

Excellent momentum resolution
Excellent vertex/timing resolution

Ordinary pt decay
superposed with e~
from:

- Bhabha scattering
- photon conversion

- mis-reconstruction
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Another Challenge: High Rates
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reasonable time — high rates required
online reconstruction
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The Mu3e Detector

The Mu3e detector, build out of 3 sub-detectors,
is designed for excellent
vertex (< 200 pum),
timing (< 100/500 ps) and
momentum (< 0.5 MeV/c)
resolution.

multiple scattering ( < 53 MeV/c)
low material budget
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Muons at PSI
PAUL SCHERRER INSTITUT
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Phase | (7E5) Phase Il (HIMB)
R High Intensity Muon Beam

2-year feasibility study ongoing
- Mu3e: ~ 10° pu/s
- PSI Goal: 100 1 /s

study with solenoidal target
station in p-channel

- SINQ: not feasible

up to ~ 10® 28 MeV/c surface
p/s extracted from carbon
target in proton beam

APPROVED
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Target

‘] 38 mm

u" stop in hollow mylar double cone
(thickness: ~ 50 — 150 um, length: 100 mm, diameter: 38 mm )
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Target

and decay

13/21



Target
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bended tracks due to homogeneous 1 T magnetic field
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Pixel Sub-Detector

inner double layer

48 + 60 sensors, 2 x 2 cm? with 80 x 80 um? pixels
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Pixel Sub-Detector

Al-Kapton

(IPeri¢, P. Fischer et al., NIM A 582 (2007) 876 )  flexprints

HV-MAPS: High Voltage Monolithic Active Pixel Sensors
fast: small active region, charge collection via drift (O(10ns))
thin: <50 um

zero-suppressed data: addresses and timestamps

< 1 %o radiation length per layer
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Pixel Sub-Detector

inner double layer

vertex (v)
momentum
timing
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Pixel Sub-Detector

outer double layer

432 + 504 sensors provide tracking information
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Pixel Sub-Detector
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< 53 MeV/c: multiple scattering Oys

Q: lever arm
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Pixel Sub-Detector

50 Mev/c op/p ~ Ous/ 2

25 Mev/c

< 53 MeV/c: multiple scattering Oys
Q: lever arm
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Pixel Sub-Detector

outer double layer

vertex v~
momentum v~
timing
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Fibre Sub-Detector

outer double layer

3 layer of ~ 1500 scintillating fibres with an diameter of 250 um
read out by MPPC arrays provide a time resolution < 1ns.
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Fibre Sub-Detector

outer double layer

vertex v~
momentum v~
timing v~
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Tiles Sub-Detector

outer double layer | A

3360 scintillating tiles ~ 1 x 1 x 1 cm? read out by single MPPCs
provide a time resolution < 100ps.
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Recurl Stations

central barrel

recur| Station

vertex v~
momentum v (improved)
timing v (improved)
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Recurl Stations
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vertex v~
momentum v (improved)
timing v (improved)

improve acceptance
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Expected Sensitivity

—11
x 10 ;
m L | Phase IA
e r SINDRUM (90 % CL)
10_13 ;_ Phase IB
1644 ; Phase I
-15 [ Tt
10 = T .
E —— Mu3e (90% CL) 0
g [ Mu3e continued \
10 B wwweweres Sensitivity Mu3e e
107 / . ; I

1 L 1 1 1 1
0 100 IO 100 200 300 I 0 100 200 300 400

running days

19/21



Summary

Mu3e is a dedicated experiment for the exotic search
pt — efe~eT aiming for a ultimate sensitivity better than 1016,
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Thank You




M u3e/M EG Processes
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Multiple Scattering
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