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Direct search for Dark Matter
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Skipper CCDs as Dark Matter detectors

Standard CCD mode: charge in New Skipper CCD: charge in each
each pixel is measured once pixel is measured multiple times
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Dark Matter in CCD (DAMIC) @SNOLAB




DAMIC @ SNOLAB excess
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—— DAMIC at SNOLAB 2021
—— DAMIC at SNOLAB 2023, Skipper Upgrade

20

Phys. Rev. D 109, 062007
Published 26 March 2024

10

\

10 15 20

Total Interaction Rate (Counts / kg / day)



A0 Universitat
) d g 2 ZuriChUZH

> - = - |
)CLab e e ‘

e ... Iréne Joliot-Curie
: & .

— P
ke ™ 5
" LPNHE ) 2

: .
PARIS .' °

-

-

-

'.\’ e 7 » . '
Pacific Northwest S Ry
NATIONAL LABORATORY L4 ) **"
D o) 5. /‘7,‘

L]
p X
¥ & i F(
“ i Instituto de Fisica de Cantabria

Comisién Nacional
de Energia Atomica



Dark Matter in CCD at Modane




heavy mediator

Electron recoil: DAMIC-M and Dark Sector
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Background mitigation challenge
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Low baCkground
lead

Cryostat |

CCD box

«—— Steel plate
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CCD controllers and power supplies
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LBC science run
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ultra-light mediator

heavy mediator
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Dark Matter daily modulation signal

In the currently explored parameter space, the Earth is not transparent
and a daily modulation is expected due to the dark matter wind
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ultra-light mediator
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First 2 modules installed at LBC
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—— Previous sCience runs
— Current data

e New CCDs

e Lower DC
 Improved cabling
 Improved readout
 Better IR photon shield
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DC down by a factor 20
~ 500 e"/g.day
(in constant readout mode
on most of the CCD)

[
o
=t

Pixel charge (e™)



Conclusions
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