DAMIC-M: Characterization of
Skipper CCDs

by: Julian Cuevas-Zepeda
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* [Located at Laboratoire Souterrain de
DM-Nucleus Collision

DM-Electron Collision

Modane in France
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Using Silicon CCDs to detect particles

* Charge is collected in individual pixels

and read out to form images Silicon@
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Implement novel Skipper CCDs

* 675 micron thick, 1K x 6K Skipper CCDs 2000
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* Single e- resolution!

1400

1200

Sensitive to DM-NUC]GUS Interactions and Single Electron Resolution 1000
DM-Electron interactions

600
400

200

0= 0.07 e-

III|III|III|III|III|III|III|III|III|III|II

-

~
ire

3000 NDCM

|
o
&)

1\/\A
0 0.5 1 1.5 2

Charge [e-]

P. Privitera given talk for the DAMIC-M Collaboration




Calibration Chamber

* CCDs must be operated in vacuum
and cooled to ~130K

« Cold-Tip Attachment

» Cooling decreases dark current - Copper P \

Flex Cable 4

* 1K x 6K skipper CCD required design
of copper frame

* Currently taking data to categorize
Skipper CCDs at low-energies:

* Gamma-ray sources to study
Compton scattering energy
spectrum

* Photoneutron source to determine
energy response of nuclear recoils




Slow Control & Test Chambers

Slow Control

* Full remote operation

* Monitor and control instruments of each
vacuum chamber

* Tracks and logs environmental data (ie.
pressure, temperature, etc) to ensure

stable conditions et oy
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 —— L+ Used for testing
new CCDs
* Thick copper box
g o reduces
background by
order of
magnitude
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* Used for
Characterization
of 6K x 4K CCDs

* Used for testing
new electronics

* Compton
Measurement

* Photoneutron
Measurement



Thank You

Acknowledgements: P. Privitera, R. Smida, D. Norcini, D. Baxter, K. Ramanathan, R. Thomas, S. Paul, C. Kleinstern, N. Corso



