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Overview	
  	
  

•  One	
  of	
  the	
  main	
  present	
  ac;vi;es	
  is	
  to	
  
understand	
  the	
  radia;on	
  issue	
  (neutrons)	
  	
  

•  R&D	
  ac;vi;es	
  
– Light	
  yield	
  studies	
  on	
  a	
  10	
  cm	
  scin;llator	
  bar	
  	
  
– Gain	
  stabiliza;on	
  for	
  Temperature	
  and	
  bias	
  
voltage	
  changes	
  	
  	
  	
  

•  Test	
  beam	
  data	
  analysis	
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Prepara;on	
  of	
  the	
  GELINA	
  irradia;on	
  test	
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The	
  radia4on	
  issue:	
  Irradia4on	
  test	
  at	
  Gelina	
  

•  The	
  facility:	
  100	
  MeV	
  linac,	
  electrons	
  	
  
on	
  Uranium	
  target	
  +	
  moderator	
  to	
  
obtain	
  a	
  white	
  spectra	
  neutron	
  beam	
  

•  The	
  main	
  goals	
  are:	
  
–  Measure	
  the	
  	
  Dark	
  current/noise	
  with	
  dose	
  

–  Monitor	
  the	
  gain	
  and	
  	
  the	
  signal	
  waveform	
  
with	
  dose	
  (illumina;ng	
  the	
  devices	
  with	
  a	
  
LED)	
  	
  

–  Es;mate	
  the	
  neutron	
  flux	
  reduc;on	
  power	
  
of	
  	
  various	
  amounts	
  of	
  Boron	
  loaded	
  
Polyethylene	
  (2	
  ,5,	
  10	
  cm)	
  

–  Integrate	
  a	
  total	
  dose	
  of	
  ~	
  7.5	
  x	
  1011	
  n/cm2	
  	
  
(approximately	
  10	
  years	
  	
  x	
  	
  safety	
  factor	
  5)	
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The	
  setup	
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Neutron	
  beam	
  	
  
(≈	
  4cm	
  diameter)	
  	
  	
  

Dark	
  Currents	
  	
  

Dark	
  Rates	
  	
  

Waveform	
  	
  

Temperatures	
  	
  

Bias	
  Voltages	
  	
  

Target	
  
Hall	
  

Neutron	
  flux	
  	
  
monitor	
  #1	
  	
  

Neutron	
  flux	
  	
  
monitor	
  #2	
  	
  
25	
  m	
  downstream	
  	
  	
  

Boron	
  loaded	
  
Polyethylene	
  (take	
  data	
  
with	
  and	
  without	
  it	
  )	
  

BF3	
  

6Li	
  

Space	
  for	
  24	
  Devices	
  (3	
  on	
  	
  
each	
  of	
  the	
  8	
  wedges)	
  	
  	
  

LEDs	
  in	
  the	
  irradiated	
  
area	
  and	
  outside	
  (need	
  
light	
  guide)	
  	
  	
  

SiPMs	
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Residual	
  R&D	
  ac;vi;es	
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R&D:	
  	
  	
  	
  Ongoing	
  Ac4vi4es	
  	
  	
  

•  The	
  choice	
  of	
  BIRO	
  readout	
  for	
  the	
  barrel	
  requires	
  some	
  
addi;onal	
  R&D	
  studies:	
  Light	
  Yield	
  studies	
  for	
  10cm	
  scin;llator	
  
bars:	
  	
  
–  Light	
  yield	
  vs	
  number	
  of	
  	
  fibers	
  

–  ITEP	
  scin;llator,	
  length=25cm,	
  wrapped	
  in	
  aluminum	
  foil	
  

–  Kuraray	
  Y11(300)	
  fibers,	
  φ=1.2mm,	
  length	
  ≈	
  40cm	
  	
  	
  

–  3x3	
  mm2	
  	
  MPPC,	
  50x50	
  microns	
  pixel	
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Calibra;on	
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Working	
  condi4ons	
  
with	
  cosmics	
  	
  

Gain	
  =	
  10.5	
  ADCch/p.e.	
  

Vbias=	
  72.5V	
  	
  

T=22.5	
  C	
  

Bartlomiej	
  Rachwal	
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Between	
  the	
  two	
  measurements	
  
the	
  fibers	
  were	
  removed,	
  the	
  sensor	
  
was	
  cleaned	
  from	
  the	
  op;cal	
  grease	
  	
  
and	
  put	
  back	
  again	
  	
  	
  

60.8	
  p.e.	
  

61.1	
  p.e.	
  

Bartlomiej	
  Rachwal	
  



R&D:	
  	
  	
  	
  Ongoing	
  Ac4vi4es	
  	
  	
  

•  SiPMs	
  are	
  rather	
  sensi;ve	
  on	
  Temperature	
  and	
  bias	
  voltage	
  
fluctua;ons	
  so	
  it’s	
  important	
  to	
  measure	
  these	
  dependences	
  
and	
  to	
  correct	
  for	
  possible	
  fluctua;ons	
  
–  Measure	
  the	
  func;on	
  	
  Gain(T	
  ,	
  V)	
  	
  and	
  	
  find	
  the	
  parameter	
  for	
  the	
  

correc;on	
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Testbeams	
  	
  data	
  analysis	
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Efficiencies	
  of	
  a	
  few	
  layers	
  of	
  the	
  prototype	
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7,8	
  	
  September	
  2012	
  	
  



Conclusions	
  	
  
•  The	
  main	
  open	
  issue	
  is	
  the	
  radia;on	
  damage	
  of	
  SiPMs	
  (limited	
  

to	
  the	
  layer	
  L0-­‐barrel	
  	
  and	
  inner	
  regions	
  of	
  the	
  Encaps	
  )	
  	
  

•  	
  Ac;ons	
  are	
  being	
  taken	
  to	
  deal	
  with	
  it:	
  	
  
–  Irradia;on	
  test	
  at	
  the	
  	
  GELINA	
  facility	
  in	
  July	
  	
  	
  
–  R&D	
  tests	
  to	
  maximize	
  the	
  light	
  collec;on	
  

•  Some	
  R&D	
  ac;vi;es	
  and	
  testbeam	
  data	
  analysis	
  are	
  ongoing	
  	
  

•  For	
  the	
  TDR,	
  we	
  are	
  working	
  on	
  it…	
  due	
  to	
  the	
  recent	
  
earthquake	
  events,	
  also	
  in	
  the	
  Ferrara	
  region,	
  we	
  are	
  in	
  a	
  
rather	
  “unstable”	
  situa;on,	
  our	
  ac;vi;es	
  have	
  been	
  
interrupted	
  several	
  ;mes…	
  we	
  hope	
  to	
  recover	
  the	
  delay	
  soon	
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Backup	
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