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What is Mu2e? 
 

  A search for Charged-Lepton Flavor Violation via 

  It will use the new Fermilab Muon Campus and modest 
modifications to the current accelerator complex to reach a 
sensitivity 10 000 better than world’s best  

 

  It will have discovery sensitivity over a wide range of  New Physics 
parameter space 
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CLFV in the Standard Model 

  Strictly speaking, forbidden in the SM 

  Even in ν-SM, extremely suppressed  

                       (rate ~ (Δmν
2 / Mw

2)2 < 10-50) 

  However, most all NP models predict rates observable at this generation 
CLFV experiments 
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New Physics Contributions to 
µNàeN 

µNàeN sensitive to wide array of  New Physics models 
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   Supersymmetry Heavy Neutrinos Two Higgs Doublets 

Leptoquarks Compositeness New Heavy Bosons / 
Anomalous Couplings 

09/07/15 



CdS Lecce - Mu2e Preventivi 2016 5 

Mu2e Sensitivity 

Mu2e Sensitivity best in all scenarios 
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A. de Gouvêa and P. Vogel,  
Prog. Part. Nucl. Phys. 71, 75 (2013) 
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Mu2e Experimental 
Apparatus 
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•  Consists of  3 solenoid systems 

Production 
Solenoid 

Transport 
Solenoid 

Detector 
Solenoid 

(about 25 meters end-to-end 
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•  Consists of  3 solenoid systems 

Production 
Solenoid 

Transport 
Solenoid 

Detector 
Solenoid 

Production Solenoid:  
8 GeV protons interact with a tungsten target to produce µ- (from π- decay) 
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Transport Solenoid:  
Captures π- and subsequent µ-;  momentum- and sign-selects beam 

Production 
Solenoid 

Transport 
Solenoid 

Detector 
Solenoid 

•  Consists of  3 solenoid systems 
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Detector Solenoid:  
Upstream – Al. stopping target, Downstream – tracker, calorimeter 
(not shown – cosmic ray veto system, extinction monitor, target monitor)  

•  Consists of  3 solenoid systems 

Production 
Solenoid 

Transport 
Solenoid 

Detector 
Solenoid 
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Mu2e Experimental 
Apparatus  
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•  Consists of  3 solenoid systems 

Production 
Solenoid 

Transport 
Solenoid 

Detector 
Solenoid 

Graded fields important to suppress backgrounds, to increase muon yield, 
and to improve geometric acceptance for signal electrons 

4.6 T 
2.5 T 

2.0 T 

1.0 T 
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Expected Result 

Single-Event-Sensitivity = 2.9 x 10-17 

Total background < 0.5 events 

For: 
  3.6x1020 POT 
  6.7x1017 µ- stops 
  assuming:  
          Rµe = 1x10-16 

 
Signal yield = 3.5 evt 
DIO yield = 0.20 evt 
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Mu2e Status and Plans 
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Mu2e INFN Approval Phase 
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Calorimeter Costs to INFN 
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INFN Referee's Proposal 
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The Mu2e Calorimeter 

Crystal calorimeter 
•  Compact 

•  Radiation hard 

•  Good timing (1 ns) and 
energy resolution (5%) 

Will employ 2 disks  
 (radius = 36-70 cm) 
~2000 BaF2 or CsI crystals with  

 square cross-section ~3 cm side, ~20 cm long (10X0) 
 Two photo-sensors/crystal on back (APDs or SiPMs) 

Role of  calorimeter 
•  particle id. 
•  CR rejection 
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Calorimeter Assembly 
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Crate 

Cold Plate 

“Crib” 
AL - Cylinder 

CF - Cylinder 

ADJ Plate – Source_Side 

LNF 

LE 



INFN Lecce Responsabilities 
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support  
crib 

Al outer 
cylinder 

inner cylinder 
and front plate: 
CF sandwich core fillers 

outer: Al 
inner: polyC 

assembly 



2016 Tasks 
  Module 0 – final (BaF2 or CsI) configuration 7x7 crystals 

•  wrapping tests (4 layers of  25 µm Teflon) 

•  glue / grease / nothing 

•  APD / SiPM readout 

•  front-end + cooling + cabling 

•  digitizers 

•  mechanics + piling up strategies 

  Prototypes cores/fillings 

  Wrapping tests under vacuum and under full load 

  CF lamination tests inner cylinder and front plate 

  Outer cylinder and crib feasibility studies  
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2016 Richieste INFN-LE 
Anagrafica      2.3 FTE 

•  F. Grancagnolo  DR    30%  (70% MEG + Firb) 
•  A. Maffezzoli  PO    20% 
•  A. Manocchio  Dott  100% 
•  G. Piacentino  PA    50%  (50% g-2/Dot1) 
•  G. Tassielli  RU      0%  (100% MEG + Firb) 
•  G. Zavarise  PO    30% 

Missioni      26.0 K€ + 2.5 K€ sj 
•  interne  1.0 K€/FTE + beam tests (2w x 2fisici)   2.3 K€ + 2.5 K€ sj 
•  estere  1.2 m.u. x 4.8 K€/m.u./FTE x 2.0 FTE              11.5 K€ 

   Executive Board (FG) 1.5 mu                                7.2 K€ 
  + 20%  (rivalutazione $)                                          5.0 K€ 

Consumo      16.0 K€ 
•  meccanica Modulo 0      5.0 K€ 
•  test wrapping                 3.0 K€ 
•  prototipi cores/fillings      2.0 K€ 
•  laminazioni inner cylinder and front plate    4.0 K€ 
•  auto al Fermilab      2.0 K€ 

Costruzioni Apparati     20.0 K€ 

Licenze software     10.0 K€ 
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