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  Performance	
  Requirements	
  

	
  
•  Func@on: 	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  Detect	
  4	
  to	
  5	
  GeV	
  Electrons	
  

•  	
  Energy	
  resolu@on:	
  	
   	
  σ/E	
  at	
  least	
  10%	
  for	
  3.5	
  GeV	
  	
  

•  	
  Spa@al	
  resolu@on: 	
   	
  6-­‐8	
  mm	
  	
  
	
  (	
  2	
  mm	
  with	
  upstream	
  coordinate	
  detector)	
  

	
  
•  	
  Full	
  luminosity:	
   	
   	
  26-­‐29	
  degrees,	
  	
  8	
  x	
  1038	
  Hz/cm2	
  	
  

•  	
  Trigger:	
   	
   	
  Overlapping	
  segments	
  correlated	
  with	
  the	
  proton	
  	
  
	
   	
   	
   	
  Trigger	
  at	
  threshold	
  >	
  75%	
  of	
  elas@c	
  peak	
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PMT	
  dark	
  current	
  induced	
  TR	
  
	
  

	
  a)	
  Emissivity	
  of	
  glass	
  and	
  a	
  heater	
  	
  
	
  	
  

100%	
  =	
  Emissivity	
  +	
  Transmisivity	
  +	
  Reflec@vity	
  

FEU-­‐84	
  QE	
  

405	
  nm	
  laser	
  



The	
  high	
  temperature	
  ECal	
  

40-­‐cm	
  long	
  lead	
  glass	
  block	
  

15-­‐cm	
  long,	
  33	
  BS	
  glass	
  

250	
  C	
  

50	
  C	
  
180	
  C	
  

Temperature	
  profile	
  

Power:	
  0.008x7x130/15	
  =	
  0.6	
  W	
  heat	
  leak	
  through	
  the	
  light	
  guide	
  

air	
  jet	
  



The	
  annealing	
  experiment	
  

40-­‐cm	
  long	
  lead	
  glass	
  block	
  

405	
  nm	
  
pocket	
  
laser	
  

photo	
  
diod	
  

Glass	
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  15	
  cm	
  	
  

Measurement	
  of	
  the	
  transparency	
  at	
  405	
  nm	
  
during	
  the	
  thermal	
  annealing	
  process	
  

Heater	
  allows	
  	
  
temperature	
  ramp	
  speed	
  
3	
  degrees	
  per	
  minute	
  

glass	
  tube	
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How	
  large	
  is	
  the	
  large	
  radia@on	
  dose?	
  

Radiation damage monitor 

5/20/2015 
14 

Parallel to C16 side 

Perpendicular to C16 face 

On spectrometer 
frame, only slightly 
damaged 

Lead glass bars placed at different locations to 
monitor radiation damage 

Could	
  be	
  es@mated	
  to	
  be	
  at	
  least	
  30	
  kRad	
  in	
  6	
  hours	
  	
  
	
   	
   	
   	
   	
  ~	
  10	
  @mes	
  of	
  GEP	
  projected	
  dose	
  rate	
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Energy resolution for run 755 at 6 uA 
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V�= 9.4+/- 0.3 % 

Before	
  the	
  large	
  radia@on	
  dose	
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Energy resolution for run 772 at 6 uA 

5/20/2015 
15 

V�= 9.9+/- 0.3 % 

Aier	
  the	
  large	
  radia@on	
  dose	
  
Calibra@on	
  with	
  1.6	
  GeV	
  electrons	
  

SBS	
  weekly	
  mee@ng	
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About	
  possibility	
  to	
  reuse	
  the	
  E864	
  calorimeter	
  
	
  

	
   	
   	
   	
  B.	
  Wojtsekhowski	
  



The	
  E864	
  lead-­‐scin@lla@ng	
  fiber	
  
hadronic	
  calorimeter,	
  NIM	
  (1998)	
  

for	
  hadrons	
  dE/E	
  ~	
  0.34/E0.5	
  
	
  

Time	
  resolu@on	
  ~	
  0.40	
  ns	
  
	
  
135	
  ph.e.	
  per	
  1	
  GeV	
  (proton)	
  
250	
  ph.e.	
  per	
  1	
  GeV	
  (electron)	
  
	
  
rad.	
  length	
  X0	
  ~	
  0.8	
  cm	
  
	
  
Scint/Pb	
  ~	
  0.25	
  in	
  volume	
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The	
  E864	
  in	
  STAR	
  experiment	
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The	
  light	
  guide	
  

1.4%	
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Calorimeter	
  cell	
  test	
  cut	
  
par@al	
  backligh@ng	
  for	
  picture	
  Cut/polished	
  

surface	
  

Grooved	
  lead	
  
for	
  fiber	
  (likely	
  
exposed	
  
during	
  test	
  cut)	
  



Cost	
  and	
  plans	
  

	
   	
   	
   	
   	
   	
   	
   	
  	
  
•  Scheme:	
  5cm	
  x	
  5cm	
  =>	
  	
  1600	
  channels	
  =	
  4	
  m2	
  

•  Cost	
  of	
  the	
  light	
  guide	
  construc@on:	
  $6+3	
  material,	
  
$3-­‐10	
  machining,	
  $10	
  polishing:	
  ~$25*2000	
  =	
  $50,000	
  

•  Cost	
  of	
  accurate	
  cut	
  (for	
  op@cal	
  gluing)	
  $6,000-­‐10,000	
  	
  
•  Complete	
  construc@on	
  of	
  a	
  4x4	
  prototype	
  for	
  the	
  test	
  
on	
  cosmic	
  and	
  HRS	
  by	
  mid	
  March	
  

•  Document	
  on	
  ECAL	
  cost	
  is	
  under	
  prepara@on	
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