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•  Superheated	
  CF3I	
  target	
  

•  Par-cle	
  interac-ons	
  
nucleate	
  bubbles	
  

•  WIMPs	
  
•  Neutrons	
  
•  Alphas	
  

•  Cameras	
  capture	
  
stereoscopic	
  bubble	
  
images	
  

•  Chamber	
  recompresses	
  
aOer	
  each	
  event	
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  piston	
  /	
  pump	
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•  Only	
  proto-­‐bubbles	
  with	
  
r	
  >	
  rcrit	
  grow	
  to	
  be	
  
macroscopic	
  

•  Minimum	
  Energy	
  
•  Minimum	
  dE/dx	
  
•  Backgrounds:	
  

•  Alpha	
  decays	
  
•  Neutron-­‐nucleus	
  
elas-c	
  scaAering	
  

•  Natural	
  or	
  sAmBe	
  
radioac-vity	
  

•  Cosmic	
  radia-on	
  
•  NuMI	
  beam	
  (tagged)	
  

No	
  sensi-vity	
  to	
  γ’s	
  or	
  β’s!	
  

n’s	
  and	
  α’s	
  do	
  make	
  bubbles	
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Backgrounds	
  

(muon veto) 



•  Nuclear	
  recoil:	
  1	
  protobubble	
  //	
  Bulk	
  α-­‐decay:	
  1+	
  protobubble	
  
•  High	
  frequency	
  acous-c	
  informa-on	
  probes	
  smaller	
  scales	
  

•  Alpha	
  decays	
  produce	
  more	
  than	
  one	
  protobubble,	
  so	
  they	
  
should	
  produce	
  more	
  sound	
  at	
  high	
  frequencies	
  

•  First	
  observed	
  by	
  PICASSO	
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Daughter	
  heavy	
  nucleus	
  
(~60	
  keV)	
  

Helium	
  nucleus	
  
(~5	
  MeV)	
  

~40	
  μm	
  

~10	
  nm	
  

1+	
  protobubbles	
  1	
  protobubble	
  

Observable	
  bubble	
  ~mm	
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Neutron	
   Alpha	
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•  (Amp	
  •	
  ω)2	
  

	
  (Normalized	
  and	
  
posi-on-­‐corrected	
  
for	
  each	
  freq-­‐bin)	
  

•  Measure	
  of	
  
acous-c	
  energy	
  
deposited	
  in	
  
chamber	
  

•  Alphas	
  are	
  louder	
  
than	
  neutrons	
  

•  ~200	
  well	
  separated	
  
alpha	
  events	
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•  3	
  Methods	
  of	
  
coun-ng	
  bubbles	
  
•  Camera	
  Images	
  
•  Pressure	
  Rise	
  
•  Acous-c	
  

Parameter	
  
•  Acous-c	
  

Parameter	
  scales	
  
with	
  #	
  of	
  bubbles	
  

•  No	
  tails	
  at	
  low	
  
Acous-c	
  
Parameter	
  

•  291	
  kg-­‐days,	
  
mostly	
  before	
  
veto	
  installa-on	
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28.1	
  kg-­‐days	
   •  3	
  Events	
  Pass	
  All	
  Cuts	
  
•  Alphas?	
  
•  Neutrons?	
  
•  WIMPs?	
  

•  Taking	
  the	
  3	
  unvetoed	
  
events	
  as	
  alphas	
  
•  Alpha	
  rejec-on	
  

>80%	
  at	
  90%	
  
confidence	
  level	
  

•  Consistent	
  with	
  
>99%	
  alpha	
  
rejec-on	
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11	
  6/14/2010	
   D.	
  Fus-n	
  -­‐	
  10th	
  Great	
  Lakes	
  Cosmology	
  Workshop	
  

New	
  Dark	
  MaAer	
  Limits	
  

Future plans 



Onward	
  and	
  Downward	
  
•  Compe--ve	
  to	
  world-­‐leading	
  SD	
  

limits	
  with	
  4kg	
  chamber	
  at	
  
shallow	
  site	
  at	
  Fermilab	
  

•  Successful	
  alpha	
  discrimina-on	
  
has	
  poten-al	
  to	
  yield	
  zero	
  
background	
  experiment	
  

•  Moving	
  4kg	
  chamber	
  to	
  deep	
  
site	
  at	
  Snolab	
  this	
  summer	
  

•  Beginning	
  engineering	
  run	
  of	
  
60kg	
  chamber	
  Fermilab	
  shallow	
  
site	
  (to	
  be	
  followed	
  by	
  a	
  run	
  at	
  
the	
  Snolab	
  deep	
  site)	
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