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The Big picture
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Discrimination from 
measurements of 
ionization and 
phonon energy.
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Keep backgrounds low as 
possible through shielding 
and material selection.

Use a combination of discrimination and shielding to 
maintain a <1 event expected background experiment 

with low temperature semiconductor detectors
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Program overview
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• CDMS II (finished)
• Last cdms II data taken March 18, 2009

• SuperCDMS @ Soudan (funded)
• March 19, 2009:  warm up to install and commission 

first SuperCDMS detectors
• Currently commissioning detectors for an 

engineering run
• Fabrication of remaining detectors for SuperCDMS 

Soudan (~12 kg Ge) project underway
• SuperCDMS SNOLAB (PASAG endorsed)

• Project proposal in 2011 for ~100 kg Ge experiment
• GEODM (NSF DUSEL S4 funded)

• 1.5 ton Ge experiment [proposed for DUSEL]
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Background types

4

Photons

• primarily compton 

sca%ering (broad 

spectrum up to 2.5 

mev)

• sma$ number from 

photoelectric 

e&ect (low energy)

Surface events

• radiogenic: 

photons/electrons 

emi%ed mostly 

from 210Pb decays

• Photon induced:  

interactions of 

photons or photo-

ejected electrons 

in dead layer

Neutrons

• radiogenic:  fi'ion 

and α-n interactions 

materials 

su(ounding 

detectors

• cosmogenic:  

spa$ation of nuclei 

in su(ounding 

materials by 

cosmic rays
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Background 
targets
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Background 
Type

Current Level
[/kg/d]

Desired Level
[/kg/d]

Bulk EM 296 45

Surface EM 3.4 0.10

Radiogenic 
Neutrons

1.2 x 10-4 4.0 x 10-7
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EM Backgrounds
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• Photon Backgrounds
• Significant reductions due to surface area/volume 

ratio via increased detector mass
• Improvement in rejection capability of advanced 

iZIP detector design
• Beta Backgrounds (Surface Events)

• Significant reduction due to surface area/volume 
ratio via increased detector mass

• Improvement in rejection capability of advanced 
iZIP detector design

• No reduction in 210Pb needed beyond what has 
been achieved with the CDMS II detectors
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Bi)est concerns
(SnoLAB & GEODM)

• Copper - Will OFHC copper be good enough or do we 
need electroformed copper to meet the requirements for 
radiogenic neutrons.
• Copper is used as a gamma shield and for the cryostat.

• Which moderator to use.
• Gammas resulting from U/Th (in poly) not such a big 

issue as it would reside outside the shield.
• Neutrons from U/Th could be troubling if they are 

emitted close in to the inner edge of the moderator
• Study of contamination levels in poly
• Consideration of using a water tank or active scintillator 

moderator
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Measured Level 
CDMS II

Predicted bkgd
[single n/kg/d]

Cryostat Cu 0.2 ppb U
0.6 ppb Th

7.4 x 10-5

Pb in shield
(upper limit)

(50 ppt U)
(200 ppt Th)

[1 ppt U/Th Heusser]

(3 x 10-4) 

Polyethylene
(upper limit)

0.2 ppb U
0.2 ppb Th

1.6 x 10-5  

RadioGenic Neutron 
Backgrounds
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GEODM Goal:
4 x 10-7 [single n/kg/d]
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What are we using?

• Gamma Screening at Soudan (Gopher)
• Sensitivity:  ~ 1 mBq/kg
• Limited by 210Bi in shield, rebuild planned for 12/2010 

• Alpha Screening at Fermilab (XIA prototype)
• Sensitivity: ~ 0.002 counts/cm2/day
• Study radon plate-out, Copper Cleaning, Witness 

Samples, etc.
• ICPMS

• ~5 ppt U/Th  (Laurentian University), limited resources 
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in the Future we 
plan to a*

• Betacage
• Direct counting of surface contamination
• Prototype starts summer 2011 in Soudan
• Radiopure version expected Oct 2011 with 

sensitivity ~10-5 counts/kg/cm2/day for 
Eβ ≈ 0 - 200 keV

• Second Alpha Screener 
• Initially located at SMU
• Production model with adjustable inner 

electrode.

10
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Our Scr"ners
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1 m

1 atm neon gasGopher

XIA Screener

Betacage
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What would we 
like For Early 

Scr"ning?

• Betacage

• HPGe counters

• ???
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