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Bubble Chambers - 
Why? Lots of other good ways to detect dark 

matter, what advantages do bubble 
chambers offer? 

1. Background control inherent in the 
detection method 
2. Focus can be adjusted with minimal 
effort 
3. Threshold is controllable 
4. Inexpensive(-ish)
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• At high pressure 
the medium is 
stable in the 
liquid state
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• As the pressure 
is lowered, this 
becomes 
metastable, with 
a potential 
threshold to 
overcome 
before changing 
state

Low Pressure
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• The potential 
step is 
controllable with 
pressure (or 
temperature) 
providing a 
variable 
threshold



The “traditional” bubble chamber

• Superheated target (C3F8, CF3I…) 

• Particle interactions nucleate 
bubbles 

• Cameras and acoustic sensors 
capture signals 

• Chamber recompresses after each 
event 
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The scintillating bubble chamber

• Superheated scintillator (Xe, Ar…) 

• Particle interactions nucleate 
bubbles and cause scintillation 

• Cameras and acoustic sensors 
capture signals, photodetectors 
collect scintillation light 

• Chamber recompresses after each 
event 
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Why would we want to do this?

• This is a difficult 
thing to do 

• Lower thresholds 
are not possible with 
a traditional 
chamber 

• The superheated 
scintillator allows 
this to happen
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Why would we want to do this?

• This is a difficult 
thing to do 

• Lower thresholds 
are not possible with 
a traditional 
chamber 

• The superheated 
scintillator allows 
this to happen
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What does this gain us?
• Lowering the 

threshold opens up 
significant area in 
the low mass 
search 

• Note this assumes 
only CEνNS 
backgrounds and 
10kg-year live time 
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How are we doing this?

• Roughly 10kg of Argon 
• SiPMs used for scintillation 

detection 
• Much of the internal detail modelled 

on PICO 500 
• “Only” added challenge is to keep it 

cold
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Data Collection
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Data Collection
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Fermilab Progress
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• During the extensive cryogenic testing required at Fermilab, we did 
sneak in some superheating 

• Everything looks good, and what we expected

Fermilab Progress
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Canadian & HQP Leadership

• Canadians hold 
many leadership 
positions 

• Of particular note, 
Canadian HQP 
(non-faculty) lead 
several of the 
major 
components
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Coordinator – Alex Claveau (SNOLAB)
Controller – Roxanne Fournier (SNOLAB)

Physics Team

All staff involved in physics 
analysis, simulations and other 

similar scientific duties

Project Design & 
Engineering

M. Laurin (U de M)
K. Dering (Queen’s)

R. Hupping (SNOLAB)

SBC 
Spokesperson

Ken Clark

Scientific 
Board

 

SCINTILLATING BUBBLE 
CHAMBER (SBC)

WBS/Organizational Chart

Revision: C
Last Updated: 27JULY2023

WBS 1

WBS 1.1 WBS 1.2 WBS 1.3 WBS 1.4 WBS 1.5 WBS 1.6 WBS 1.7

WBS 1.3.5

WBS 1.3.4

WBS 1.3.3

WBS 1.3.2

WBS 1.3.1WBS 1.2.1

WBS 1.2.2

WBS 1.2.3

WBS 1.2.4

WBS 1.2.5

WBS 1.1.1

WBS 1.1.2

WBS 1.1.3

WBS 1.1.4

WBS 1.1.5

WBS 1.4.1

WBS 1.4.2

WBS 1.4.3

WBS 1.4.4

WBS 1.4.5

WBS 1.5.1

WBS 1.5.2

WBS 1.5.3

WBS 1.5.4

WBS 1.5.5

WBS 1.6.4

WBS 1.6.3

WBS 1.6.2

WBS 1.6.1 WBS 1.7.1

WBS 1.7.2

WBS 1.7.3


