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•  35	  modules	  completed;	  	  36	  will	  be	  completed	  next	  week.	  34	  	  fully	  tested:	  

•  32	  modules	  100%	  operaAonal.	  
•  2	  modules	  have	  one	  bad	  sector	  each.	  	  97%	  of	  acAve	  area	  operaAonal.	  	  

•  #	  34	  had	  some	  HV	  holding	  issues	  aJer	  it	  was	  mounted	  on	  test	  stand:	  
•  Could	  be	  due	  to	  mechanical	  stress	  	  
•  Improved	  aJer	  released	  from	  mounAng;	  has	  been	  holding	  HV	  @	  4.15	  kV	  on	  the	  

bench	  for	  a	  week.	  
•  Will	  be	  retested	  on	  the	  test	  stand,	  will	  be	  careful	  with	  mounAng.	  

•  ~	  1	  month	  unexpected	  delay	  due	  to	  Varnish	  going	  bad.	  
•  Specific	  Varnish	  from	  a	  Swiss	  company,	  cerAfied	  by	  CERN	  re:	  chamber	  aging.	  
•  Hazardous	  liquid;	  so	  shipping,	  customs	  clearance	  takes	  1	  month	  (and	  ~	  $2k).	  
•  Arrived	  last	  week;	  now	  we	  are	  moving	  at	  accelerated	  speed	  ~	  3/month	  (All	  the	  

next	  road	  block).	  
•  Have	  been	  waiAng	  for	  next	  shipment	  of	  RO	  boards	  from	  CERN	  for	  over	  a	  month;	  

only	  one	  more	  RO	  leJ	  and	  it	  has	  some	  blemishes.	  
•  Placing	  the	  final	  order	  of	  foils	  (up	  to	  48	  modules)	  this	  week.	  
•  Expect	  to	  complete	  ~42	  by	  end	  of	  January	  and	  all	  48	  by	  end	  of	  April.	  	  
•  Storage	  is	  sAll	  a	  real	  problem:	  running	  out	  of	  shelf	  space	  and	  storage	  not	  in	  a	  clean	  

area:	  Jlab	  was	  	  trying	  to	  provide	  clean	  room	  space	  by	  August/September	  
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Production Status:  
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Work in Progress: GEM holding frame 



First Holding frame 
completed at Uva: 

 
•  Everything fits 

surprisingly well ! 
•  But corners needs 

more strength. 
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New	  suggested	  bolt	  
loca/ons	  for	  
couppling	  
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X-ray generator specification: 
•  Photon energy range: up to 50 keV 
•  Output flux: 100 MHz/cm2 on the 

surface of GEM (conversion rate  ~0.5% 
to electrons for ionization to happen) 

•  Angular distribution: uniform within 60o 

•  This setup provides: 
● Charge deposition in GEM: up to 
3.4x1011 e-/cm2/s ,  equivalent to ~7MHz/
cm2 MIP. 
 

Testing the modules  



	  

•  All	  simulation	  codes	  (SBS,	  SoLID)	  based	  on	  the	  work	  Evaristo	  did.	  	  
•  Simulation	  really	  well	  done.	  
•  All	  tools	  for	  the	  comparison	  now	  ready:	  simulating	  and	  comparing	  to	  x-‐ray,	  	  (10	  

kV,	  20	  kV	  and	  40	  kV	  Bremsstrahlung),	  90Sr,	  and	  pRad	  data.	  	  
•  Most	  parameters	  are	  in	  good	  agreement	  with	  data.	  

•  However….	  

•  The	  cluster	  size	  from	  simulation	  is	  limited	  to	  about	  2-‐3,	  both	  for	  small	  
amplitude	  MIP	  signals	  and	  for	  very	  large	  amplitude	  x-‐ray	  signals:	  this	  is	  not	  
what	  we	  see	  with	  data:	  for	  MIPS	  it	  is	  ~	  2-‐3;	  but	  for	  x-‐ray	  data	  it	  is	  about	  ~4-‐5	  	  or	  
more.	  

•  Data	  shows	  cross-‐talk:	  effectively	  increasing	  multiplicity	  by	  a	  significant	  
amount;	  not	  modeled	  in	  simulation	  
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GEM simulation-X-ray data comparison: Status:  



X-ray data 



X-ray Sim 



X-ray Sim and data 

































X-ray Sim: with Gaussian Avalanche model 


