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1. The Mu2e Experiment: a Search for u+ N -»>e+N

The Mu2e Experiment will search for coherent, neutrinoless conversion of muons into electrons in the field of a nucleus. Such a charged lepton flavor-violating reaction allows to probe energy scales up to thousands TeV, far above the
highest energy reachable at the most powerful colliders. If no conversion events are observed in three years of running, Mu2e will set a limit on the ratio between the conversion rate and the capture rate: R, <6 x 10 (@ 90% C.L.).
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2. The Electromagnetic Calorimeter 3. The Mu2e Custom SiPM

The Electromagnetic Calorimeter is an high granularity crystal calorimeter consisting of about 1348 undoped SiPM Requirements:
Csl crystals, 3.4x3.4x20 cm3 each. The crystals are arranged in two disks, separated by 75 cm, with inner and
outer radii of 37.4 cm and 66 cm respectively. * A Gain greater than 10°
e A PDE above 20% at 310 nm

A fastrise and recovery time

Each crystal is coupled to two 14x20 mm? large area UV-
extended SiPM, for a total of 2694 electronics channels.
Photosensors are packed using a parallel arrangement of * Alarge reliability
two groups of three cells biased in series. SiPM and FEE

And to stand a very heavy radiation environment: B e ]

Calorimeter Requirements: | — * Total lonizing Dose (TID) of 7 kRad/yr

* Particle identification u/e P— — e Neutron flux of 1x10!! 1 MeV (Si)/yr
e Seed for track pattern recognition * A

 Tracking independent trigger b " i\ — The Mu2e custom SiPM are made of a 2x3 array of 6x6 mm? UV-extended
= AE/E < 10% and At < 500 o CI ) t | 4 ¥ P A SiPM. The two series readout reduces the overall capacity and allows to
odhn ps sl crystals

A ——— reach a faster signals.
Calorimeter disks =» Position resolution of O(1 cm)
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A pre-production of 150 Mu2e SiPMs has been procured by three

Electronics crates are located inside the cryostat to limit the number of pass through connectors. international firms (Hamamatsu, Sensl and Advansid).

4. Quality Assurance Process
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5. Radiation Hardness

+ Photo-sensor irradiated with an high intensity 8°Co source up to 20 krad (200 Gy) @ MTTF >0.5 X Npo,rs X AF X Njpy
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¢ Integrated flux 8.5 x 1011 nlMeV/sz Integrated Dose [rad]
. Cooling system: chiller + Peltier cell 7 COnCIUSionS
. Temperature stable at 20 °C monitored by a PT100

. Single cell + temperature acquired with a Agilent 34972A LXI Data Acquisition / Data Logger

Switch Unit every 10 s A pre-production of 150 Mu2e SiPMs has been procured by three international firms

(Hamamatsu, Sensl and Advansid). A detailed quality assurance, QA, has been carried out on
each SiPM for the determination of its own operation voltage, gain, quenching time, dark current
and PDE. The measurement of the MTTF for a small random sample of the pro-production group
has been also completed as well as the determination of the dark current increase as a function

of the neutron fluency.
SIPM 1: 3 uA-19.5 mA contact email: luca.morescalchi@pi.infn. it
SiPM 2: 22 uA—-32.4 mA
SiPM 3: 29 UA—-62 mA
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