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1. The Mu2e Experiment: Search for u+ N e +N

The Mu2e Experiment will search for the neutrino-less coherent conversion of a muon into an electron in the field of an aluminum nucleus. Such Charged Lepton Flavor Violating process allows to probe energy scales up to thousands

TeV, far above the reach of direct searches at the energy frontier colliders. If no conversion events are observed in three years of data taking, Mu2e will set the limit on the ratio between the muon conversion rate and the capture rate . . e
R._<3x 107 (@ 90% C.L.) crystals placed downstream of the straw-tracker at a relative distance that maximizes the
ue, [ ] [ ] [ ]

Production Solenoid (PS) Electromagnetic Calorimeter (ECAL) conversion electrons detection efficiency. The crystal matrix is supported by the aluminum
Outer Ring from outside and by the carbon fiber

Source Plate
- ] DAQ Crat . .. .
An 8 GeV proton beam hits a tungsten target Cosmic Ray Veto (CRV) Straw Tracker (TRK) Two annular disks 27 AR Innﬁrdgmdg .frir: 'gS'fe'/lAd h;(.: al'grlllmeni t?.ms
s L Energy, Time and Position measurements Al -4 0 - embedded In the LUter/inher Rings aflow 1o fine
|\ Covers the entire DS and half of the TS Momentum resolution 180 keV/c > Orbl 4 _ The scintillation light is readout by large area UV-
Lifetime = 864ns ~.I.\‘l‘uclear RAcoN extended SiPMs (two 14x20 mm? SiPMs/crystal to

2. Electromagnetic Calorimeter

The EM calorimeter is composed of a pair of twin annular matrices (disks) of 674 undoped Csl
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5. The Back Plate 6. The DAQ Boards and Crates

The 674 Csl crystals (34x34x200 mm?®) are arranged in a T The Back Plate provides the mechanical support to the i
"donut"-shaped matrix (internal/external diameter of 650 : LT = SiPM + FE electronics along with a reference system for the |
mm/1314 mm). [ G | N crystal matrix alignment. It integrates also a network of k
Crystals are wrapped in Tyvek foils (150 um thick) to improve  [mam | | cooling lines which allows to refrigerate the SiPM and FE
internal light reflection and separated with Tedlar foils (50 i , , electronics. SiPM can be thermalized down to -10°C (if

Hm thiCk) to minimize cross-talk. ““.:::'-%}-L "f “... fl ' e necessary) to minimize dark current and have a stable BP Thermalsimu;;tion a:d IR camera test - f th tat to th tral DA
Thorough QA of production crystals was performed: they all W _ . signal over the three years of data taking. R . _ . - 4 g Stei]crxllzc;sc; C:ateei(r?]ig rrztes C;
satisfy a linear dimensional tolerance below 0.1 (short T SIS PEEK was chosen for its good thermal insulation and outgassing Y ' &

side)/0.2 (long side) mm and a /perpendicularity below 0.1. crale riapri iac. : : Y OAN '! network of cooling lines to
EC crystals matrix 8 CAD Model | PTOPETtiES. Two stainless steel (AISI 316L) 1/0 manifolds placed : remove the 320 W dissipated by

10 crates placed on the lateral
surface of the disk host 80 DAQ
boards which digitise and
transmit the data received from
the FEE through optical fibers out

N 7 < 196 between on the external border distribute The cooling fluid (3M N(?vec p——— the set of 8 DAQ boards. To

We performed a series of vertical/horizontal H Lrliztdalr;ilso:g)c.lztbar 649) among. the network of 38 parallel copper cooling lines 2 Inernalside reduce envelopes and optimize

| ; crystals stacking tests to develop a model and ' he 2 2000 W/m*K embedded in the PEEK. The FWO Back Pl.anes had been S Tungaten shield the system performance, the

0 N [ = predict crystal positions in the donut-shaped completgly manufactured by Flnel a.nd delivered to.INFN. 6. Inet/Outiet pipe cooling lines are directly carved in
Geometrical, thermal and integration surveys will be 8. Cable containment wall

f— Max&Min r‘alues for each crystal

I 3 matrix (where will crystal(i,j) be located in the . -
w0 erformed before shipping to Fermilab. e
= real detector?). P BP leak tests

" For maximum flexibility, Inner/Outer Rings = | e~ The (674) SIPM+FEE modules are mainly _ !

the crate sides.

S I =

Optimal thermal contact between the electronic
components and the heat sink is achieved
through a machined copper plate positioned on
top of the DAQ board and placed in thermal
contact with the components with vacuum proof
thermal grease (Apiezon).

The DAQ crate structure is completed by a set of
tungsten plates which protect the electronic
components from the high level of radiation
present in experimental area at run time.
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Most calorimeter mechanical structures already built and tested

Some parts still being built, but they are not far in time
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