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PMT	  dark	  current	  induced	  TR	  
	  

	  a)	  Emissivity	  of	  glass	  and	  a	  heater	  	  
	  	  

100%	  =	  Emissivity	  +	  Transmissivity	  +	  ReflecLvity	  

FEU-‐84	  QE	  
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405	  nm	  laser	  



The	  scheme	  under	  invesLgaLon	  

40-‐cm	  long	  lead	  glass	  block	  

20-‐cm	  long	  glass	  cylinder	  

300	  C	  

50	  C	  
250	  C	  

Temperature	  profile	  

0.008x7x200/20	  =	  0.6	  W	  heat	  through	  light	  guide	  
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The	  scheme	  under	  invesLgaLon	  

40-‐cm	  long	  lead	  glass	  block	  

OpLcal	  contact	  at	  250	  C	  
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•  Dow	  Corning	  OE-‐6630,	  200	  C,	  need	  test	  for	  250	  C	  	  

•  OpLcal	  epoxy	  353NDPK,	  	  200	  C,	  need	  to	  test	  at	  250	  C	  

•  Contact	  opLcal	  bond,	  CADB,	  will	  work,	  but	  more	  involve	  

•  Frit	  bonding,	  need	  to	  learn	  



The	  annealing	  experiment	  

40-‐cm	  long	  lead	  glass	  block	  
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405	  nm	  
pocket	  
laser	  

photo	  
diod	  

Glass	  wool	  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	  



The	  DC	  final	  experiment	  

40-‐cm	  long	  lead	  glass	  block	  
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FEU-‐84-‐3	  

Glass	  wool	  15	  cm	  	  

Measurement	  of	  the	  dark	  current	  	  

250-‐300	  C	  

without	  	  
opLcal	  bond	  



The	  items	  to	  do	  for	  ECAL	  
1.	  Inventory	  of	  the	  available	  equipment	  

i)  Lead	  glass	  blocks	  
ii)  PMTs	  
iii)  HV	  bases	  
iv)  Front-‐end	  electronics	  
v)  Cables	  (signal	  and	  HV)	  
vi)  HV	  supplies	  
vii)  NIM	  electronics	  

2.	  InvesLgaLon	  of	  the	  Thermal	  annealing	  
i)  Measure	  DC	  in	  the	  full	  proposed	  configuraLon	  
ii)  Irradiate	  8	  blocks	  and	  test	  TA	  	  
iii)  OpLcal	  bond	  technology	  
iv)  Design	  of	  5x5	  module	  	  
v)  Develop	  the	  budget	  of	  the	  5x5	  module	  
vi)  Construct	  5x5	  module	  
vii)  Full	  test	  at	  Idaho	  State	  University	  

3.	  PreparaLon	  of	  the	  required	  equipment	  
i)  PMTs	  –	  test	  gain,	  QE	  
ii)  HV	  bases	  –	  test,	  repair	  
iii)  Build	  front-‐end	  and	  HV	  system	  
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The	  milestones	  for	  ECAL	  
1.  July	  	  	  2014:	  Develop	  concept	  of	  annealing,	  float	  is	  2	  months	  

i)  Test	  
ii)  Design	  
iii)  Budget	  

2.  May	  	  2016:	  ECAL	  electronics	  is	  ready,	  float	  is	  6	  months	  	  
i)  Inventory	  
ii)  Design	  
iii)  ConstrucLon	  
iv)  Test	  

3.  Sept.	  2017:	  ECAL	  is	  ready	  for	  GEp5,	  float	  is	  9	  months	  
A)  Design	  
B)  Budget	  
C)  ConstrucLon	  
D)  Test	  
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