
Update	  on	  PMT	  work	  in	  U.S.	  

•  	  Comple6on	  of	  12"	  Hamamatsu	  PMT	  tes6ng	  
•  	  Building	  a	  test	  facility	  at	  Davis	  for	  light	  
collector	  tes6ng	  	  

•  	  Work	  with	  ADIT/ETL	  on	  11"	  HQE	  PMT	  



Tes6ng	  of	  12"	  PMT	  completed	  and	  
published	  

Accepted	  by	  NIM,	  you	  can	  see	  at	  arXiv:1210.2065	  





Electrical	  Response	  •  s.p.e.	  P/V	  and	  other	  
charge	  response	  

•  	  s.p.e.	  6ming	  response	  

•  	  standard	  and	  HQE	  
rela6ve	  performance	  

Test	  setup	  at	  Penn.	  0.2µCi	  90-‐Sr	  source	  embedded	  
in	  2.5	  cm	  acrylic	  cube,	  with	  2.5	  
cm	  PMT	  as	  fast	  trigger.	  250	  ps	  
Resolu6on.	  



12inch	  normal	  QE	  
(seven	  tested)	  

12inch	  high	  QE	  
(ten	  tested)	  

U.Penn	  250	  ps	  	  



Single	  p.e.	  response	  with	  Cherenkov	  
light	  source,	  full	  face	  illumina6on	  

12inch	  normal	  QE	  
(seven	  tested)	  

12inch	  high	  QE	  
(ten	  tested)	  



Rela6ve	  Q.E.	  test	  
Normal	  QE	  

High	  QE	  

Cherenkov	  	  
light	  source	  

PMT's	  were	  tested	  in	  pairs	  
with	  symmetric	  geometry	  
in	  zero-‐field	  environment	  



Magne6c	  tes6ng	  facility	  and	  Posi6on	  
Dependent	  Scanning	  Machine	  

UC	  Davis	  tri-‐axial	  coil	  system	  inside	  large	  
Faraday	  cage	  dark	  room.	  The	  field	  can	  
be	  set	  to	  a	  wide	  range	  if	  magnitudes	  and	  
Direc6ons	  without	  moving	  the	  PMT.	  

Penn	  auto	  scanning	  machine	  for	  	  
posi6on-‐dependent	  response.	  The	  
Cherenkov	  light	  was	  used	  with	  a	  
3mm	  pinhole	  mask.	  



Magne6c	  Effects	  

•  Full	  face	  illumina6on	  at	  
570nm	  

•  	  Strange	  increase	  in	  
performance	  due	  to	  
discovery	  of	  magne6zed	  
internals	  in	  all	  PMTs	  

•  	  Good	  performance	  if	  
fields	  <200	  mG	  



Posi6on	  Dependent	  Efficiency	  and	  TTS	  

The	  rela6ve	  TTS	  and	  efficiency	  were	  measured	  in	  a	  very	  low	  magne6c	  field	  
(<35	  mG)	  using	  coils	  and	  finemet	  shielding.	  There	  are	  definite	  varia6ons	  
across	  the	  face.	  MC-‐friendly	  versions	  of	  this	  dependence	  are	  available.	  



New	  In	  water	  Test	  Facility	  at	  UC	  Davis	  
•  We	  are	  building	  3.3	  x	  3.3	  meter	  cylindrical	  test	  tank	  for	  
characterizing	  light	  collectors	  (WLS	  plates	  and	  
reflectors)	  

•  We	  have	  the	  water	  system	  already.	  
•  The	  electronics	  and	  tank	  are	  being	  ordered	  
•  The	  goal	  is	  to	  have	  it	  running	  by	  summer	  in	  order	  to	  test	  
the	  exis6ng	  LBNE	  light	  collectors	  

•  Such	  light	  collectors	  would	  be	  very	  useful	  either	  in	  the	  
Outer	  Detector	  (where	  exact	  6ming	  is	  not	  cri6cal)	  or	  in	  
the	  Inner	  Detector	  if	  light	  collec6on	  becomes	  more	  
important	  than	  6ming,	  and	  budgets	  are	  too	  small	  to	  
have	  all	  PMTs.	  



New	  ADIT/ETL	  PMTs	  

•  	  We	  visited	  the	  company	  in	  October	  
and	  discussed	  the	  details	  of	  the	  
requirements	  and	  agreed	  on	  a	  price	  
for	  20	  prototypes	  to	  be	  delivered	  by	  
end	  of	  2013.	  

•  	  Ed	  Kearns	  has	  contracted	  to	  develop	  
20	  of	  these	  new	  PMTs	  

•  	  He	  expects	  an	  ini6al	  delivery	  of	  four	  
prototype	  PMTs	  (perhaps	  by	  
summer)	  then	  later	  delivery	  of	  16	  
more.	  

•  	  These	  PMTs	  could	  be	  a	  candidate	  
for	  either	  Inner	  Detector	  or	  Outer	  
Detector	  PMTs	  



Conclusions	  

•  	  In	  depth	  tes6ng	  of	  Hamamatsu	  12"	  PMT's	  
have	  been	  completed	  and	  have	  been	  
submiied	  for	  publica6on	  

•  	  A	  new	  in-‐water	  facility	  is	  being	  constructed	  to	  
con6nue	  light	  collector	  tes6ng	  

•  	  ADIT/ETL	  are	  producing	  a	  11-‐inch	  PMT	  and	  we	  
will	  test	  prototypes	  as	  they	  are	  available.	  


