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Impetus	  for	  a	  new	  cryostat	  design	  
(circa	  summer	  2012)	  

! Desire	  to	  test	  CoGeNT	  dark	  maHer	  results	  
with	  new	  detectors	  having:	  
! Lower	  background 	   	  ~5-‐10× 	  (to	  ~1	  count/keV/kg/day)	  	  
! Lower	  energy	  threshold 	   	  ~2-‐5× 	  (to	  ~100	  eV)	  
! Larger	  mass 	   	   	  ~3× 	  (to	  1.25	  kg)	  

Preamp	


Al dipstick	
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Background	  consideraUons	  for	  new	  cryostat	  

! CoGeNT	  background	  
dominated	  by	  
front-‐end	  read-‐out	  
! Contains	  mul0ple	  resistors	  

! 1	  for	  read-‐out	  
! 1	  for	  hea0ng	  the	  FET	  

	  
	  
! New	  design	  an0cipated	  using	  same	  front-‐end	  

(for	  low-‐energy	  threshold)	  but	  without	  heater	  resistor	  
! Implica0ons:	  

! Front-‐end	  will	  s0ll	  dominate	  background	  
! Use	  a	  mixture	  of	  OFHC	  and	  electroformed	  copper	  “as	  convenient”	  
! Otherwise,	  employ	  all	  low-‐background	  best	  prac0ces.	  
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IniUal	  cryostat	  design	  and	  thermal	  model	  

! Areas	  of	  design	  focus:	  
! Field	  modeling	  for	  low	  capacitance	  
! Thermal	  modeling	  for	  low	  crystal	  temperature	  
! “Low-‐background”	  (see	  previous	  slide)	  
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IniUal	  cryostat	  thermal	  model	  
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! Simplified	  “by	  hand”	  calcula0on	  
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FabricaUon	  

! Electroformed	  copper:	  
! End	  cap	  and	  crystal	  IR	  shield	  

! OFHC	  copper	  everywhere	  else	  
! E-‐beam	  welds	  to	  make	  cross-‐arm	  vacuum	  jacket	  
! All	  copper	  etched	  and	  passivated	  
! Limited	  use	  of	  PTFE	  as	  crystal	  mount/HV	  stand-‐off	  
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Thermal	  tesUng	  
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Thermal	  tesUng	  
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Thermal	  model	  (COMSOL)	  

! Largest	  uncertainty	  in	  ini0al	  thermal	  model:	  Joint	  resistance	  
! COMSOL	  model	  developed	  to	  extract	  joint	  resistances	  

from	  measured	  temperatures	  (previous	  page)	  
! Tweaked	  emissivity	  for	  ‘best’	  fit	  (3.2%	  –	  prior	  measurements	  ~3%)	  

! Not	  a	  perfect	  match:	  
Model	  predic0ve	  to	  within	  ~1	  K	   0.21	  K/W	  

0.01	  K/W	  
Integrated	  
Power	  
2.1	  W	  
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Detector	  integraUon	  at	  CANBERRA	  (Meriden,	  CT)	  

! HPGe	  crystal	  (SAGE	  design	  –	  See	  CANBERRA	  poster)	  
! 1.268	  kg,	  92	  mm	  diameter,	  36.5	  mm	  height	  

! Pulser	  peak	  FWHM	  in	  CANBERRA	  cryostat	  =	  87	  eV	  

Integra0on	  performed	  by:	  
Todd	  Hossbach	  (PNNL)	  
Mike	  Yocum	  (CANBERRA)	  
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Preliminary	  performance	  

! 96	  hour	  cool	  down	  
! Operated	  at	  expected	  bias	  (3000	  V)	  
! 98	  eV	  pulser	  peak	  FWHM	  

! Further	  characteriza4on	  underway	  at	  University	  of	  Chicago!	  
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Thoughts	  on	  design	  improvements	  

! Larger	  diameter	  ver0cal	  dips0ck	  
! Improved	  cooling	  

! Addi0onal	  instrumenta0on	  ports	  on	  dips0ck	  por0on	  
! Addi0onal	  feed-‐throughs	  across	  from	  preamp	  for	  thermal	  tes0ng	  

! Super-‐insula0on	  around	  the	  horizontal	  cold	  finger	  
! Reduce	  the	  IR	  heat	  load	  

! Remove:	  ver0cal	  cold	  finger	  to	  cold	  plate	  joint	  
! Feature	  wasn’t	  used	  

! More	  aHen0on	  to	  crystal-‐end	  wiring	  rou0ng	  
! Wiring	  worked,	  it	  was	  just	  very	  tedious	  to	  work	  with	  

! Plan	  a	  design	  for	  2+	  kg	  p-‐type	  point	  contact	  HPGe	  crystal!	  
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Thoughts	  on	  low-‐background	  counter	  design	  

! Design	  intended	  for	  dark	  maHer	  research…	  

! However,	  result	  appears	  like	  a	  good	  
low-‐background	  coun0ng	  system	  design	  

! Some	  changes	  needed:	  
! Design	  as	  an	  “Up-‐looker”	  

! This	  is	  not	  difficult	  
! Reduce	  thicknesses	  of	  end-‐cap	  and	  crystal	  IR	  shield	  

! Tunable	  with	  electroforming	  
! Design	  an	  appropriate	  low	  background	  shield	  

! CoGeNT	  shield	  wasn’t	  difficult	  to	  design	  or	  make…	  
but	  CoGeNT	  didn’t	  have	  a	  sample	  coun0ng	  chamber	  &	  door	  



Thank	  you!	  

QuesUons?	  


