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Scintillating Bubble Chamber

• WIMP DM detection 

• 10kg LAr 

• ~100 eV NR threshold 

• ER blindness
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1. Calibration:  
SBC-LAr10 
FNAL (~100m) 

2. DM Search:  
SBC-SNOLAB 
SNOLAB (~2km) 

3. Neutrino Study:  
Future detector 
Reactor site

We are 
here

~1-2 years

Future  
Physics
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Data Streams

Bubble Images

Scintillation Pulses

Acoustic Waveforms

Pressure Variations 
Transducers throughout 

chamber
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CE NSν

Physics Reach - DM

E. Alfonso-Pita et al., Scintillating Bubble Chambers: Liquid-noble Bubble  
Chambers for Dark Matter and CEvNS Detection, arXiv:2207.12400 (2022).

- Coherent Elastic Neutrino-Nucleus 
   Scattering 
- Dozens/hundreds CE NS events per day 
- Weak mixing angle, neutrino magnetic  
  moment, Z′ light gauge bosons,  
  sterile neutrinos

ν

- 1-10 GeV WIMP mass range 
- Assumes near background free 
  (~1-10 events/year)



Calibration
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Goals 

- Recoil sensitivity 
     - Nucleation efficiency 
         function: 
       probability of bubble 
       formation given some energy 
       deposit 
- General detector performance

Methodology 

- Calibration sources + 
   simulations 
 
- ER blindness 
     - High activity gammas 
 
- NR sensitivity 
     - Photoneutron scattering 
     - Nuclear Thomson 
       scattering 
     - Thermal neutron 
       capture 
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Calibration Sources

Photoneutron

Thomson scattering

Thermal neutron: 
241Am-Li

E. Alfonso-Pita et al, Calibration plan for the SBC 10-kg liquid  
argon detector with 100 eV target threshold. 2026 JINST 21 P03020



Simulated Calibration
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E. Alfonso-Pita et al, Calibration plan for the SBC 10-kg liquid  
argon detector with 100 eV target threshold. 2026 JINST 21 P03020

Recent calibration 
plan paper!

• Nucleation efficiency curves using mock datasets

Threshold center: 80eV 160eV
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Current Operations
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Bubble

Bubble Trigger

Previous presentation by Z. Sheng: more  
details on FNAL operations and first data! 
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Thanks for listening! Questions?
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Slides, links, 
more info!



SBC-SNOLAB
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Compared to FNAL chamber

Functionally identical

20x greater depth

+ shielding

+ radio-purity

Status

Assembly soon

Operational in 1-2 years



CE NSν
• High exposure  neutrino fog boundary  CE NS study→ → ν
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E. Alfonso-Pita et al., Scintillating Bubble Chambers: Liquid-noble Bubble  
Chambers for Dark Matter and CEvNS Detection, arXiv:2207.12400 (2022).

L.J. Flores et al., Physics reach of a low threshold scintillating argon bubble chamber in  
coherent elastic neutrino-nucleus scattering reactor experiments, Phys. Rev. D 103, 091301 (2021).

• Reactor neutrinos: 
Instituto Nacional de Investigaciones Nucleares (ININ) TRIGA Mark III 
HFIR Oak Ridge National Laboratory


