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Mu2e in one page 

• 	  	  
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Experimental setup 
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8	  GeV	  proton	  beam	  hits	  the	  
producDon	  target	  in	  the	  PS,	  
producing	  almost	  pions.	  

Muons	  produced	  by	  pions	  decays	  are	  
transported	  from	  the	  PS	  to	  the	  DS	  by	  the	  TS.	  
Only	  low	  energy	  negaDvely	  charged	  muons	  

arrive	  to	  the	  DS.	  

NegaDve	  muons	  hit	  the	  thin	  Al	  target,	  where	  
they	  are	  stopped	  producing	  Electrons.	  

The	  DS	  houses	  the	  tracker	  and	  calorimeter	  too.	  



The Calorimeter (1) 
• Inserted	  in	  a	  uniform	  1	  T	  magneDc	  
field	  

• Acceptance	  opDmized	  to	  detect	  
Conversion	  Electrons	  (105	  MeV/c)	  

• Two	  discs	  of	  910	  BaF2	  square	  
crystals	  each	  

• Readout:	  2	  large	  area	  APDs	  per	  
crystal	  
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The Calorimeter (2) 
• 	  	  
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Waveform Digitizer Board (1) 

7	  

DC-‐DC	  

ADC	  
FPGA	  

• The	  Waveform	  converts	  the	  analogic	  signals	  into	  digital	  ones	  and	  it	  
organizes	  data	  to	  be	  sent	  to	  the	  DAQ	  
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Waveform Digitizer Board (2) 

• 1	  FPGA	  	   7	  W	  
• 2	  DCDC	  	   2x3	  W	  

• 8	  ADC	   8x0,47	  W	  

• We	  cannot	  use	  ground	  layer	  in	  the	  board	  for	  electronic	  reasons	  to	  
cool	  down	  the	  components	  

• We	  decided	  to	  use	  an	  aluminum	  plate	  in	  contact	  to	  each	  board	  and	  
in	  thermal	  contact	  with	  the	  heaDng	  components	  
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Waveform Digitizer Board (3) 
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Pad	  

Plate	  

Cooling	  
Fluid	  

Card	  Lock	   Pipe	  

Crate	  
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Crate 
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Crate positioning 
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How to mount crates (1) 
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Aluminium	  foot	  screwed	  to	  
aluminium	  external	  cylinder	  

Crate	  are	  screwed	  with	  no	  
boards	  mounted	  and	  with	  
pipes	  disconnected	  from	  a	  

crate	  to	  another	  one	  



How to mount crates (2) 
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Pipe connection between crates (1) 

• Refrigerant	  is	  bi-‐phase	  state	  SUVA	  R410A	  @25°C	  
• During	  cooling,	  pressure	  drop	  laminates	  fluid	  and	  decrease	  its	  
pressure	  and	  temperature	  

• In	  order	  to	  have	  a	  limited	  pressure	  drop	  I	  decided	  to	  connect	  in	  series	  
only	  two	  crates	  in	  row	  at	  Dme	  

• Each	  pair	  is	  supplied	  by	  an	  unique	  inlet	  inner	  pipe	  (yellow)	  and	  
connected	  to	  it’s	  own	  outlet	  pipe	  (pink	  and	  green)	  
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Pipe connection between crates (2) 
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Inlet	  distributor	  pipe	  

Outlet	  distributor	  pipes	  



Pipe connection between crates (3) 

• The	  separate	  outlet	  pipes	  are	  for	  the	  possibility	  to	  regulate	  pressure	  
drops	  in	  the	  different	  pipe	  paths	  and	  so	  to	  have	  the	  same	  flow	  in	  each	  
branch	  

• Valves	  will	  be	  sefled	  outside	  the	  cryostat	  (the	  external	  pipe	  rouDng	  
sDll	  have	  to	  be	  done)	  and	  they	  will	  be	  automaDc	  controlled	  in	  order	  to	  
change	  flows	  to	  prevent	  accidentally	  overheaDng	  on	  the	  boards	  

Daniele	  Pasciuto	  @	  Final	  review	   16	  



Experimental setup (1) 

• To	  check	  computer	  analysis	  and	  to	  be	  sure	  about	  properDes	  of	  
purchased	  components,	  we	  decide	  to	  organize	  some	  experimental	  
tests:	  

• Thermal	  resistance	  of	  cardlocks	  used	  to	  connect	  the	  Waveform	  
DigiDzer	  and	  the	  Interface	  Board	  

• Outgassing	  rate	  of	  the	  crate	  and	  components	  to	  befer	  understand	  
outgassing	  total	  Dme	  

• RefrigeraDng	  crate	  test	  with	  SUVA	  coolant	  and	  real	  drop	  pressures	  
into	  the	  (for	  a	  single	  crate)	  
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Cardlock sketch setup (1) 
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Cardlock sketch setup (2) 
Heaters	  

Cardlock	  

Temperature	  
sensors	  

Aluminium	  
plate	  
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Thank you for your attention 
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