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Motivation: DAMA & CoGeNT
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CDMS Il Detectors
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CDMS Il at Low Energies

Low Background CDMS Il Data
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CDMS Il at Low Energies

Example 2 keV Pulse
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CDMS Il at Low Energies

CDMS timing rejection

fails below ~10 keV... £
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CDMS Il at Low Energies

CDMS timing rejection ... Which is precisely the
fails below ~10 keV... 7 GeV WIMP signal region.
Predicted WIMP Recoil Spectrum
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Low Threshold Analysis

-

2 keVne Threshold
—>» Significant Background Rates

Used only 8 Ge detectors with the
lowest trigger thresholds (1.5-2.5 keV)

(Yellin method “optimal gaps” happened to all be in a single detector)

|

2006-2008 data randomly subdivided:
1/4 used to define cuts in yield
3/4 used to calculate limits (241 kg-days raw exposure)
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The Nuclear Recoil Energy Scale
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The Nuclear Recoil Energy Scale

W Charge Drrift
7 Luke Phonons
Z . Total Measured

\ Recaoll Phonons

S s

Recoil Energy = Measured - Luke
(Luke from charge measurement)

Alternatively, we can eliminate charge noise
by assuming a particular yield...

Nuclear Recoil Energy = Measured x Scaling Factor

-

J

Scott Hertel MIT, CDMS Collaboration |l DPF 2011



The Nuclear Recoil Energy Scale

[ Nuclear Recoil Energy = Measured x Scaling Factor ]

T1Z5 Electron Recoil Spectrum
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The Nuclear Recoil Energy Scale

[ Nuclear Recoil Energy = Measured x Scaling Factor ]
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Nuclear Recoll Yield Band Definition

Extrapolating backgrounds into the
signal region, it was found that

-0.50 to +1.250
maximizes reach.
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Event Selection

The events
within the band
are the WIMP
candidates.
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Spectra

Blue Region: Hooper et al., PRD 82 123509 (2010)
my=7 GeV/c? (90% CL) oSI~7x10-41 — 2x10-40 cm2
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Limits
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Hooper et al., PRD 82 123509 (2010)
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Varying the Nuclear Recoil Energy Scale

T1Z5 Electron Recoil Spectrum
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SuperCDMS

Eight Phonon Channels

Four Phonon Channels

Fiducial volume definition is much more
stringent, and can be phonon-only.
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Luke Phonon Gain
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Conclusions

A low-threshold, non-zero-background analysis
of the CDMS |l exposure is inconsistent with
the light wimp interpretation of DAMA/CoGeNT.

Future detectors will probe the light mass
region significantly more effectively.
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Extra Slides
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No CoGeNT Background Subtraction
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Extrapolating CDMS Backgrounds

1.3 keV line
\ Sidebands for background estimate: Expected background spectra:
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How far do we need to push the
energy scale for agreement?
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Experimental Outlo
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