PAUL SCHERRER INSTITUT

The Mu3e scintillating fibre detector R&D =

A. Papa (129 | G. Rutar ¢4, M. Hildebrandt ), S. Bravar ©, K. Briggl ©, A. Buonaura®, S.
Corrodi @, A. Damyanova ©), Y. Demets ©, L. Gerritzen 4, C. Grab @, C. Martin Perez 4 E'H 7 U ric h

|N FN (1 Dipartimento di Fisica Universita di Pisa (IT), @ Istituto Nazionale Fisica Nucleare, sez. Pisa (IT), © Paul Scherrer Institute (Villigen, CH), )
ETH Zurich (CH), © Département de physique nucléaire et corpusculaire, Université de Geneve (CH)

&) UNIVERSITE
’ DE GENEVE

Detect m.i.p. with high efficiency, minimum amount of material for a
sub ns time resolution with just few photoelectrons/fiber

: @Flex Fiber@ Parts

Prints Ribbons * cylindrical at ~ 6 cm (radius);
: length of 28-30 cm;
3 layers of multi-clad 250 um
fibers

» fibers grouped onto SiPM array
* MuTRIG readout

Goal

Requirementss,._

* <900 Pm total thickness
< 0.3 % Xo

* time resolution 0 < | ns

* rate up to 250 KHz/fiber

* very tight space for cables,
electronics and cooling
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Trigger
offline selection:

3 layer offline array charge

3 layer time resolution O(550) ps collection (thr > 1.5 Nphe)

hits in 3 layers soool T T 1
MC SQ BCF12 Saint-Gobain i 1 & |
Hamamatsu S13360-1350CS  souo}- 1 T [ J“L
. ' ] Wil
particle 4000 200 I M‘I,
opoEeen -~ I

[I)J-f‘\

2000} . 100 i i[l‘l
; 1 i,
ooNoEse - — w% i

W
)
¥
P | J’h(u*-"m Ay

95 = 0 5 70 0
% 10 20 30 0
(t,-t,))/2[ns] Nphe

Addressed requirements with one of the prototypes

GEANT4 MPPC DAQ Analysis: Data vs MC
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e The Mu3e experiment aims to search for y+ = etete with a
sensitivity of ~10-15 (Phase 1) up to down ~10-16 (Phase II).

e Previous upper limit BR(u+ = etete )< 1x1012@90 C.L. by
SINDRUM experiment)

e Observables (Ee, te, vertex) to characterize u— eee even

e Here the focus on precise timing measurement: Critical to

0.008

Na
» 5 8 & & 8 8 3

0.006

0.004

* Physical processes » PDE, gain/variation * Pre-amp gain 0002~
by GEANT4: From

d h d | BG the first particle * Cross-talk * Signal digitisation up 0: i
reduce the accidental BGs 4 0
interaction in the * Saturation effect/ to 5 GS/s
) medium to the timing recovery * Waveform analysis
Recurl pixel layers phOtOsenSOr‘ + Dark Counts

‘ Scintillator tiles Inner pixel layers

From detailed MC to Data
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