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—Standard Model: Br < 10~
— Can be enhanced in New Physics (SUSY, BSM, etc.) ; pe < 53 MeV/c

e Current status: Br < 107" (SINDRUM) — Common vertex _Michel: it — e*up

e Mu3e: SUSY . % &S}’d\w\ ‘; e” . — Same time —ete” scattering, etc.
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—Phase I: Br < 107%; Phase II: Br < 101 ut 2 e —> bE=m,
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e Not same vertex, time, etc

Mu3e detector

Pixel layers: e e Recurl layers - improve
momentum resolution
- Outer pixel layers /ﬁ;\ Recurl pixel layers
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e High Voltage Monolithic Active ——% 4 beam __hollow target = R

Pixel Sensor - HVMAPS 10815 | ~Tiles (¢, ~ 100 ps)
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e Thin: 50 um ~ 10_3X0 ~—~
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e Efficiency > 99%

Triplet fit

Track reconstruction

Triolet o X Make triplets: Short (4 hltS) tracks: Long (recur]) tracks:
1plet: 1
b , , e Hits in first 3 layers e Add 4th hit to triplet e Combine 2 short tracks or
e Basic block for track reconstruction -
, o | e O(n},,) combinations e [ake rate ~ (.25 e Combine short track with
e 3 hits (combination of 2 helices) o
o Fake rate ~ 4 x true rate e Seeds for long tracks 2 hits in outer layers

e Neglect energy loss and hit position uncertainty
Triplet fit (arXiv:1606.04990):

e Minimizes scattering angle in middle hit

e Linear approximation around circle solution (small - o X,
Multiple Scattering angles) £ X, M892 '

Track fit: // -

e Track is a sequence of triplets SL .- 21

e ['it - weighted average of triplets 7 .

Fibre and tile timing

Short tracks reconstructed as long Time difference between 2 fibre clusters

Efficiency and resolution

<106 Momentum resolution

oasf T | e ['ibre clusters and tile hits are linked to z 700
: Long tracks Short tracks (4 hits): a S short and long tracks T :_ o Char%e g 600
: / e Acceptance: 807% o e Linking efficiency &~ 95% (within fible/tile ) 500
0 e Reconstruction efficiency: 95% i detectors acceptance) : 400
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s — Geometrical and x? selections 208 e Charge ID for long tracks f 300
[ Short tracks : :
"t 4 o0, ~ 1.4 MeV/c "I Gaps between — Resolve direction of flight ambiguit N - 200
p & guity
i ( stations . . 31 Wrong charge ID
e N N I e T e D — Time difference between 2 fibre clusters o < 100
5 = 1 [LARVSEL A frad] : - it Lo ] S et T IR
S "Momentum resolution e Reduce combinatorics and fakes 0010203 04 05 06 07 08 051 °
= | of long tracks . S, = 8y [m]
e F ' Long tracks (6 and 8 hits):
o e 80% of short tracks are reconstructed as long ! . B
N | Signal sensitivity
0af : — Gaps between stations
N _ o0, ~ 0.1 +0.5MeV/c y
f ™ 10" muon stops
"o —5 + 10 better than for short tracks ~, 10° | o o
S R R = : 1o ece Signal sensitivity of 10~
[MeV/c] O n —-—
e E 102 4 Tﬂ: ceevy :,.,"4 at 1072 at 10'% stopped muons.
= - .+.+.i. . ::' . U — cee Seloct
GPU filter farm 2 1oL i S T at107?  Selections:
£ - ‘;*+ J# S u—cee ®Long tracks
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e Need factor 100 data rate reduction N1 R ! P at 107 e Vertex y* < 14
. . - by ol e N .
e Full online reconstruction T ' ++++++ ot T DA ut 10i§e e Track/vertex DC'A < 1 mm
: 10 E +* O j‘ .. *e a
—Track and vertex reconstruction %ﬁ tH H Jr+*++ e w o | > p| <4 MeV/e
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e Implemented on GPU R o e Efficiency 14%
— Currently O(10%) track fits/s M, [MeV/c™]
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