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Searching for the nt YV e*e'e* Decay (%)

In the Standard Model (m, = 0) Lepton Flavor is conserved absolutely
(not by principle but by structure !)

and LFV processes like mY egermY e e e have not
Mu3e: search for the rare mdecay nt - e*e e* a-}\ y. ¢

with sensitivity BR ~ 10-1°> to 10 16 (PeV scale) \
> 1000 years (t,,= 2.2 ns) b

t(m eee) o
using the worl dos most iIintense ©aP3ls

Y observe ~ 107 10 mdecays (over a reasonable time)
Y rate up to 2 x 10° mdecays / S

Y suppress all backgrounds below 10-16

Y build a detector capable of measuring up to 2 x 10° mdecays / s
minimum material, maximum precision



Mu3e Baseline Design
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acceptance ~ 25% for nt - e* e e* decay (3 tracks!)

thin (< 0.1% Xx,), fast, high resolution detectors
(minimum material, maximum precision)

175 M HV-MAPS channels (Si pixels w/ embedded amplifiers)
10 k ToF channels (SciFi and Tiles)




Signal and Backgrounds
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to suppress accidental backgrounds | AN
requires excellent timing ' g _

< 250 ps SciFis & -

< 100 ps scint. tiles
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The Timing Detectors: Fibers and Tiles( %))

precise timing measurement.  critical to reduce accidental BKGs
determine sign of re-curling tracks (SciFi)

scintillating fibers (SciFi) ~250 ps, detection efficiency > 95 %

scintillating tiles ~70 ps, detection efficiency > 99 %

Recurl pixel layers / \
il &

Scintillator tiles Inner pixel layers

5 il
—_—
.
————> pBeam Target $
—_—
4

o e e R oL

‘ X 7
\)( QOuter pixel layers

scintillating tiles scintillating fibers




Background Suppression charge ID

o curling tracks
S; = 250 ps SciFl °

90% efficiency

combinatorial
background
suppression



