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(Super)CDMS
• PPA SCA and SuperCDMS:

– How can a small experiment leverage the PPA SCA 
resources and expertise?

• A very brief introduction to (Super)CDMS:

– Physics

– Detector
• The SLAC SuperCDMS group:

– Scope: LDRD
• Current activities:

– Monte Carlo simulations

• Many slides are from Jodi Cooley's SLAC December 17, 2009 talk 
(and one from P. Brinks recent DM2010 talk):

– Did I say I have just started in (Super)CDMS? :-)
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PPA SCA And (Super)CDMS

• (Super)CDMS is a small collaboration:
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PPA SCA And (Super)CDMS

• PPA SCA:

– Created so smaller experiments with limited manpower and 
resources can leverage the considerable experience, 
expertise and resources we have developed here at SLAC.

• (Super)CDMS fits the bill!

– Small collaboration.

– Planning major upgrades in the near future.

– Can benefit from professional help with software and 
computing.

• The following slides are meant to illustrate this particular aspect 
(only):

– They are in no way meant to be a detailed description of the 
experiment, nor of the physics! 

– In particular, for the recent '2 events' CDMS results, see 
Jodi's talk (it was even filmed).
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Weakly Interacting Massive Particles (WIMP)

• Won't go into Dark Matter and WIMPs here except for:

– Stable, massive particle from the early universe

– Also predicted by particle physics models
• Detection:

– Direct production: LHC and Atlas

– Annihilation in the universe: Fermi

– Scattering here on Earth: (Super)CDMS
• The three dection methods are complementary and all three are 

covered by PPA programs!
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WIMP Scattering

• WIMP scattering:

– If we assume coherent (spin independent) scattering: 
– ~A² enhancement
– You want massive detectors.

– If you don't you don't:
– Experiments in the direct detection field 

prefer the first alternative :-)

• Sensitive detectors:

– WIMP scatters off nucleon:
– Recoil energy is a few tens of keV.
– Rate is low: <0.01 per kg-day 

• “The Wind-Up Bird Chronicle” approach:

– Underground to reduce cosmic ray background.

– Shield the detector from radioactivity/backgrounds: (n,e)

– Cool down the detector to remove thermal vibrations (mK).

– Patience: Long exposures.
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Detector And Detection Choices

• Two main directions you can go with the detector:

– Liquids:
– Scales well
– Backgrounds are an issue

– Crystals like Ge:
– Backgrounds very low
– Scaling to high mass is more challenging

• Three detection measurements:

– Phonons

– Ionization

– Scintillation light

• “Two out of three ain't bad”:

– (Super)CDMS uses phonons and ionization.

– Other experiments use different combinations.
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CDMS Detector
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Phonon Detection
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CDMS Detection Method

• WIMP scattering produces phonons:

– See previous page.
• Ionization:

– CDMS also records ionization.

• Recoil energy and ionization define a 2D-plane (see below).

• Calibration data:

– Vital for cut tuning.
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(Super)CDMS: Upgrades
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SuperCDMS And SLAC
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SLAC SuperCDMS Group

• SLAC SuperCDMS:

– Led by Eduardo.

– Scope is directed by the LDRD: 2008-2011

– Main goal:
– How to scale up the current Ge detector:

» From ~4 kg to 100-1000 kg
» SuperCDMS, GEODM

– Additional goals:
– Implement the phonon simulation in G4.
– Improve the MC simulations for better 

background rejection.
• Related to this:

– More structured software organization.

– Implement an offline framework for MC simulations.

– Use cloned Fermi pipeline to produce MC.

• Note that it says 'MC' everywhere ....
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SLAC SuperCDMS: Current Activities

• Implementing the current MATLAB phonon simulations into Geant4:

– Makoto, Dennis and Mike
• MC framework:

– Mike

– BaBar framework or Gaudi are candidates.
– PPA SCA have expertise with both!

• MC has to support:

– Phonon and background simulations

– Multiple detector geometries:
– Increasing the mass from 4kg to >100 kg
– In physical different locations:

» Soudan, SNOLAB, .....
• Set up the MC production pipeline: 

– Tony
• Future overall software and computing organization/structure: 

– Anders
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SuperCDMS' Future Looks Bright
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And The Proof Is ....
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