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HCAL-‐J	  Components	  
•  HCAL-‐J	  array:	  	  12	  modules	  x	  24	  modules	  	  	  	  

	   	  (288	  modules,	  6	  T	  x	  12	  T.	  ~40	  tons)	  
•  4	  crane-‐able	  subassemblies	  
•  Docks	  with	  cable-‐gantry/electronics	  mezzanine	  
•  Sits	  on	  HCAL-‐J	  Stand	  	  

Sub-‐assembly	  	  
(liTing	  frame	  aYached)	  	  



Performance	  Requirements	  

Energy	  Resolu9on:	  
•  95%	  efficiency	  with	  trigger	  threshold	  at	  25%	  of	  avg	  signal	  

Spacial	  Resolu9on:	  
•  5	  cm	  rms	  

Timing:	  
•  TOF	  used	  to	  cut	  out	  inelas9cs	  
•  1.0	  ns	  rms	  9me	  resolu9on	  -‐>	  80%	  trigger	  efficiency	  for	  GEn	  
•  	  Acceptable,	  but	  <1.0	  ns	  preferred	  
•  	  Goal:	  9me	  resolu9on	  closer	  to	  0.5	  ns	  rms.	  
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Geant4	  Energy	  Resolu9on	  Studies	  
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Energy	   2.5	  GeV	   5.2	  GeV	   7.3	  GeV	   8.0	  GeV	  

Resolu9on:	  ¾/E	   48%	   31%	   27%	   22%	  

Efficiency	  at	  ¼	  mean	  signal:	  
Neutrons	  

95.1%	   94.5%	   93.6%	   93.2%	  

Efficiency	  at	  ¼	  mean	  signal:	  
Protons	  
	  

98.4%	   97.1%	   95.2%	   94.8%	  
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Module	  Construc9on	  
	  

Mar	  ‘14	  to	  May	  17	  
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24,000	  scin9llators	  
•  Mar	  ‘14:	  	  	  FNAL	  delivers	  3.6	  km	  of	  custom	  extruded	  scin9llator	  
•  Aug	  ’14:	  	  	  	  Custom	  saw	  and	  cleaning/drying	  system	  completed	  
•  Dec’14 	  Completed	  cupng	  24,000	  scin9llators	  
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Novel	  Light	  Guide	  Produc9on	  

Laser	  Cupng	  Dog	  Legs	  
90	  seconds	  each	  

Bending	  Jig	  
Radiant	  Heater	  

Gluing	  Jig	  
Solvent	  Welding	  

Milling	  

Oxy-‐hydrogen	  
Flame	  Polishing	  
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300	  Light	  Guides	  
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HCAL-‐J	  Module	  Assembly	  	  
	  

Shell	  with	  ribs	   Half-‐loaded	  Module	   Half-‐loaded	  Module	  
lit	  with	  UV	  laser	  
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HCAL-‐J	  Module	  Assembly	  	  
	  

•  Module	  #290	  Completed	  May	  8th	  
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1.  Subassembly	  
2.  Cable	  Gantry	  and	  Stand	  
3.  Electronics	  and	  Cabling	  

HCAL-‐J	  	  Comple9on	  
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Future	  Work	  
	   	  Task 	   	   	   	   	   	   	   	   	   	  Responsibility	  
•  Summer	  2017	  at	  JLAB	  

•  Assemble	  1	  sub-‐assembly	  	   	   	   	  (CMU/JLAB)	  
•  Mock-‐up	  mini-‐cable	  gantry	  with	  unistrut	  
•  Need	  sub-‐assembly	  hoist	  and	  JLAB	  crane	  operator	  

•  Complete	  cable	  gantry	  design	  	   	   	  (Jlab	  Engineers)	  
•  Summer	  2017	  at	  CMU	  

•  Full	  prototype	  of	  pulser	  system	  	  
•  Full	  length	  cable	  a\enuaAon	  tests	  	  
•  Purchase	  pulser	  components 	   	  	  

•  Fall	  2017	  /	  Spring	  2018	  
•  Sub-‐assembly	  #1	  cosmic	  commissioning 	  (CMU)	  
•  JLAB	  PMT	  base	  assembly	  (need	  ~100) 	   	  (CMU)	  
•  Assemble	  all	  subassemblies	   	   	   	   	  	  (CMU/JLAB)	  
•  Fabricate	  signal	  and	  HV	  patch-‐panels,	  etc. 	  (CMU)	  
•  Stand	  and	  Cable	  Gantry	  construcAon 	   	  	  (JLAB)	  

•  Fall	  2018	  	  
•  ConAnue	  cabling	  and	  tests 	   	   	   	  (CMU)	  

•  Dec.	  2018-‐-‐	  	  	  Ready	  


