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Towards Lower Masses

• Canonical WIMP parameter space 
heavily explored → low mass 
theories becoming more popular. 

• GeV-scale WIMP-nucleon 
scattering requires sub-keV 
nuclear recoil thresholds.

• Increased challenges from 
detector size and background 
control.

 
• Useful for CE𝜈NS studies!

Lots of exploration

CE𝜈NS

2

Unprobed-is
h!

Review of Dark Matter, PDG 2026.



Liquid Noble Bubble Chambers

• Bubble chamber technology with a liquid 
noble as the target fluid.
 

• Bubble chambers provide:
- Controlled threshold.
- Electron recoil rejection.
- Acoustic identification.

 
 

• Liquid noble scintillators provide:
- Energy reconstruction.
- Excellent light yields.

If deposited Energy > QSeitz → bubble!

QSeitz
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More on this tomorrow!
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Phys. Rev. D 100, 052001  

Alphas

Phys. Rev. D 100, 082006 
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Neutrons
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noble as the target fluid.
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• Added benefits from atomic targets. 5

SBC Simulation
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Freon ER limits 

Xenon ER limits

Phys. Rev. D 111, 032002 and Universe 2023, 9(8), 346

XeBC showed no evidence of ER induced bubble 
nucleation down to 500 eV. 6



SBC-LAr10

• First chamber developed for 
engineering and calibration runs. 

• Target: xenon doped liquid argon 
(doping level ~100 ppm).
 

• 24 LAr-facing silicon 
photomultipliers (SiPMs) to collection 
scintillation.
 

• 8 piezoelectric transducers to “listen” 
to the bubble formation.
 

• 3 cameras 22o off-norm to provide 
positional information. 
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LAr
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SBC-LAr10 – Calibration Plan

• Achieve and maintain stable operation at 
O(100 eV) thresholds.
 

• Calibrate nucleation threshold and 
understand potential backgrounds 

- n-capture induced nucleation.
- Gamma-induced nucleation.

 
 

• Determine photon collection efficiency 
and estimate limits for energy 
reconstruction.
 

• First run complete, analysis ongoing! 9
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See our calibration plan:
JINST 21 (2026) 03, P03020
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0.46 keV!
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SBC-SNOLAB

• Radiopure clone of SBC-LAr10 to be 
operated deep underground at SNOLAB.
 

• Perform a WIMP search at 100 eV 
targeting the 1-10 GeV parameter space.

• Challenges posed by sub-keV scale NRs 
induced by neutrons and gammas. 

 
• Extensive work ongoing with material  

radiopurity and external shielding design.

PICO-40L CUTESBC

Pressure vessel and 
vacuum jacket at 
SNOLAB!
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M. J. Bressler, PhD thesis, Drexel University, 2022.
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SBC-SNOLAB – Current Progress

• Majority of detector materials have been 
assayed and analyzed for background 
contributions.  
 
 

• Developed custom SiPM modules to 
combat high activity of Hamamatsu 
VUV4s.

- FBK wafers from nEXO (thanks!)
- Fabrication at TRIUMF.

 
 

• Completed the second TDR at SNOLAB 
and moving to construction phase of SBC 
and external shielding soon!

Radiopurity counting performed by SNOLAB Low Background Group 16
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Outlook for SBC 

• Plenty of analysis ongoing 
with the calibration runs 
for SBC-LAr10.
 
 

• SBC-SNOLAB 
construction to begin soon.

 
• Exciting time for the SBC 

collaboration!

Thank you!
Merci!


