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CDMS

Past , Present and Future
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V=1000 km/s
M/L ∼ 300 hM /L
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 Reduced Ionization
for Nuclear Recoils
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γ

β ≈ 0.3
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Nuclear Recoils
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Neutrons
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Discrimination power of Timing
Parameter

 Improvement of Surface Event Discrimination since 2008

(shown for 1 zip)
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Detector Calibration
 Gammas and Betas as electron recoils

 Ionization Yield Analysis alone gives 1:104

rejection of gammas
 Detectors need to be properly neutralized

• 133Ba

•  252Cf
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Backgrounds
 “Cosmogenic”Neutrons from Muon spallation give low ionization like

WIMP’s :use muon veto and go deep underground
 Poly shielding stops low energy neutrons
 Copper and Lead for gammas
 Underground Mine + Shielding + Computer Simulation=Neutron

Bkgd Rejection

ancient lead shielding

ultra-clean materials
and careful handling

Active shielding:
Muon veto

Passive shielding:
Polyethylene 

Passive shielding:
Pb shielding
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Analysis Routine
 Blind the potential WIMP signal region
 Establish all the “cuts” to be applied before unblinding

Low yield singles masked
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Analysis Routine
 KS test
 Fiducial Volume
 Muon Scintillator Veto:no event within 200 µs window

around the trigger
 Single Detector Event with Energy deposition with >4σ

above mean noise
 2σ nuclear recoil band
 Phonon Timing/Surface Events cut
 Expected Electron Bkgd 0.6±0.5 events
 Expected neutron <0.2 events
 Gammas rejected>106
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Analysis Routine
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With and Without Timing Cut

PRL 102, 011301 (2009)
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Spin Independent Limit
   No events observed
       “Zero” background
 CDMSII 2008    @60GeV:
 σ=6.6x10-44cm2 (90%CL)

     CDMSII Combined
(add data collected during

Oct. 2006 - July 2007)
        @60GeV:
 σ=4.6x10-44cm2 (90%CL)
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Push the Current Limit
 CDMS II 2008 398 kg/day raw data;121 kg/day after

“cuts”
 CDMS II 2009 close to 750 kg/day before “cuts”
 Ongoing Analysis
of Remaining Data
End Run March 18
 2009



9/1/09 Durdana N Balakishiyeva  UFL 22



9/1/09 Durdana N Balakishiyeva  UFL 23



9/1/09 Durdana N Balakishiyeva  UFL 24

SuperCDMS at Soudan 2009
Super Tower installed. Collecting Data.
Detector 1”thick and 7 cm in diameter--> 600 grams

Phonon collection improved
Better background rejection
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First Super Tower Installed
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Plans

 Super Towers
Operation w/15 kg
Ge for 2 years @
Soudan 2090 mwe;
0.05 n/y/kg
 Going deeper:
SNOLAB 100 kg
Ge; 6060 mwe;
0.2 n/y/ton
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Future Detectors……………..
  iZIP/double-sided detectors with outer
     phonon channel (A) to reject perimeter
     events.
       iZIP charge electrodes interleaved
    with narrow strips occupied by phonon sensors.
   Less phonon timing information for surface
   events  But now charge channels can veto
   surface events
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Plans
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