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Charge-Coupled Devices

...for Dark Matter?

DArk Matter In CCDs collaboration (since 2011) ccb
Setup beneath 2 km of granite at SNOLAB (Canada) Kapton
(6 km water equivalent) signal cable

Bt

Lead block

Kapton

Extremely low noise and dark current = sensitive to ~e- ol cabl
signal cable

3D track reconstruction and particle discrimination capability { Cu box
- with CCDs I

Polyethylene

Cu vacuum
vessel

=

Record thickness + several CCDs = massive target (~40 g)

675 um 7 operational a) Packaged DAMIC CCD
Different DM search options: b) Copper CCD housing
* WIMP-nucleus coherent scattering ¢) In-vacuum setup
* Hidden sector light DM-e- interactions d) Pb and polyethylene outer
shielding
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CHARGE-COUPLED DEVICES |-

DAMIC science-grade CCDs:

- PolySi gate, buried channel structure
- Fully depleted (40 V substrate)

- High resistivity ~ 10 kQ3-cm

- Record thickness: 675 um
Performance:

- Charge transfer inefficiency < 106

- Readout noise ~1.6 e- (6 eV)

- Dark current < 10-3 e-/pix/day



BACKGROUNDS AT DAMIC pE

How we deal with backgrounds: Backgrounds Pie Chart

» Underground operation
Others: 15 %

» Material selection (assays)
» In situ shielding

» Discrimination and quantification
of contaminants — bkg model

In-CCD: 55 %

Background contributions: OFHC Copper: 30 %

- ~ 55% in-CCD contaminants

- ~ 30% OFHC Copper

- ~ 15% from various detector materials
(lead shielding, flex cables, etc.)

Bl h-ccD M oFHC Copper M Others
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SPATIAL COINCIDENCE ANALYSIS L
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Background model
construction:

« Decay+tracking across detector

BACKGRUUND MODELING
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Possible Interpretations of the Excess
* Missing front component in bkg model
* Unaccounted detector front-side effect

* New physics (e.g., dark matter?)

Systematic Checks

e Front- and back-surface events assessment
* Likelihood fit with known input parameters

 Parallel Markov Chain MC analysis

* Local vs Global significance tests
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WIMP SEARCH LIMITS
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