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Outline

 Charge Coupled Devices (CCDs) as patrticle
detectors.

« DAMIC at SNOLAB.
 Background discrimination.

e Low mass dark matter search results.
* Future of the DAMIC program.
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CCD Principles

 Particle produces ionization « Drift of electrons ~ to depth

which drifts to surface of CCD ny
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» Pixels are “exposed” for long periods of time and
then shifted pixel-by-pixel to amplifier for readout

21 T

B2
23 I

3/13



Entries per bin

CCD Performance
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“Worms”: electrons

Straight tracks: minimum ionizing
particles

MeV blobs: alphas

Point-like clusters: low-energy X-
rays, compton scatters, nuclear
recoils
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Nuclear Recoll Calibration
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Background Suppression
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DAMIC at SNOLAB
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WIMP Search

This work
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Number of Pixels

Hidden Photon Search
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DAMIC100

 Seven CCDs (~40 g) running at SNOLAB since Jan 2017.
* Currently ~6 kg-day of data with 5-15 dru total background.

DAMIC-1K

* A 1kg detector built with the existing

teChnOIOgy' 6k x 6k pixels, 1 mm thick
e Sub-e-resolution, 2 e- (~7 eV,,) ~209g/CCD
~ 50 CCDs / 1 Kg
threshold.

Silicon wafer

* Background improvement to 0.1 dru:
- Improved design
- Strict handling
- Baking to remove 3H
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SENSEI

LDRD at Fermilab (PI Tiffenberg): Skipper CCDs (LBNL
design) successfully tested with sub e- noise.

arXiv:1706.00028
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DAMIC Program
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Conclusion

» CCDs offer low-noise, low-background detectors with
high-resolution position reconstruction.

« DAMIC has already placed competitive dark matter
search results (WIMP & hidden photon) with early
development detectors.

* Developed discrimination techniques to measure and
suppress backgrounds.

« Can build kg scale detector with 2 e- (7 eV,,)
threshold.
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