status and prospects
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Cryogenic Dark Matter Search



What dark matter could be..
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SuperCDMS is a direct detection experiment which looks for interactions of
low-mass (<5 GeV/c?) dark matter particles with standard model particles.




The detection technology

Measure recoil energy dissipated via heat (phonons) and
ionization (charges).
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The detectors

e Ge (1.4 kg) and Si (0.6 kg) crystals
e Cooled to a temperature of 15 mK
e (ZIP ~1 keV threshold, electron/nuclear
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SuperCDMS: a broad band dark matter search

Absorption Electron Recaoill

1 eV 1 keV 1 MeV 1 GeV 1 TeV
Signal Detector type Mass range
Traditional Nuclear Recoil: iZIP, Background free >5 GeV
Low Threshold NR: IZIP, limited discrimination >1 GeV
HV mode: HV 0.3-10 GeV
Electron recoil: HV 0.5 MeV - 10 GeV

Absorption: HV 10 eV - 500 keV



The SNOLAB laboratory

2 km underground, 6800 mwe overburden.
Whole lab cleanroom of class 2000 or better.

Muon flux of 0.27 y/m?/day.
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The SuperCDMS experiment

Detectors stacked in 4 “towers’
2 Si+10 Ge iZIP
4 Si+8 Ge HV
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Nuclear recaoill prOJected sensitivity, assuming 4 year exposure
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Projected
sensitivity to

electron recoil

signals.
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The experiment is coming alive! Installation happening now:

All detectors are currently underground. One HV tower
fully tested UG at CUTE, see Aditi Pradeep’s talk!
Low radon cleanroom completed and working.

Fridge installed and tested.
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Installation happening now:

Shield base finished and wall partially
constructed.

-

Installation to be completed by early
next year!
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The R&D HVeV program

Gram-scale detectors with eV energy resolution.

Resolving single charges!

New result with 3 detectors running in a shallow
UG facility (300 mwe), in same optical cavity to
remove coincidence events!
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|
0 100 400

Ge (cm?)

102

10=%¢

10728 [{N\
10730 A
1032
107834
10736
10-38 |

10-40 L

1078 -
1079 |
10710 -
1071k "
10—12 -
]0-13 =

10—[4 -

10°

(arXiv/2407.08085)

DM-electron recoils

) .
10! 102
DM mass (MeV/c?)

1(‘)()

Dark Photons

.
10!
DM mass (eV/c?)

Oe (sz)

102

10726

10-28

1079 {1\
10732 | \

]0—34 -
10736
10—38 -

10-40

SENSEI
10-4 ALPs DAMIC
- DAMIC-M
—_ EDELWEISS
-------- PandaX-II
— + — DarkSide-50
1076 Xenonl1T
............ HVeV Run 1
. ====HVeV Run 2
10~ This work
&= (HvevRun3)

» This work with ~/
10 upper boundary ¢
10-°

|
100 10!

DM-electron recoils
Fom « 1/q?

1 1 N
10! 10? 103

DM mass (MeV/c?)

|
10°

DM mass (eV/c?) 13



* SUPER

CDMS

Cryogenic Dark Matter Search

Summary

Thanks to its unique detectors, the SuperCDMS SNOLAB experiment will explore
new parameter space for low mass dark matter signals!

Broad sensitivity to a range of dark matter models.
Entering now in a very exciting phase:

e Installation underway and on track to be completed early next year
e More new science results from HVeV detectors are just around the corner!
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