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The SBC
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Other SBC Talks

Matt Bressler: Monday 
11:05 ET
● SBC calibration 

strategy

Rocco Coppejans: 
Monday 12:05 ET
● SBC overview: 

sensitivity, timelines, 
objectives ...   
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The Scintillating Bubble 
Chamber Collaboration
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How Bubble Chambers Work

Superheated Liquid

Particle Interaction
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What Does an Event Look Like?

Image from: Baxter D., et al., Phys. Rev. Lett. 118, 231301 (2017)
https://arxiv.org/abs/1702.08861
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SBC at a Glance
Temperature Superheated: 130 K

Not superheated: 90 K

Pressure Superheated: 1.4 bara
Not superheated: 25 bara

Size 10 x 2.5 x 2.5 feet
3 x 1 x 1 m

Target Fluid 10 Kg LAr + ~100 ppm LXe

Hydraulic Fluid 150 Kg LCF4 (Tetrafluoromethane)

Instrumentation Cameras: bubble imaging
Piezos: acoustic sensors

SiPMs: scintillation detection 

Scintillation Light 175 nm

Re-compression Time 1 second
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Chamber Schematic
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Challenge 1: Bubble Imaging
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Requirements
● <0.5mm/pixel
● 100 fps
● 1ms 

exposure
● Dark field 

illumination
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● 1MP OV9281 
Omni Vision 
camera

● Raspberry Pi
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Challenge 2: Scintillation Detection
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NanoPI Controller

Amplifier Stage (x2)

Bias-Voltage Supply

● 32 Hamamatsu 
VUV4 SiPMs

● 0.002” Teflon 
reflective screen

● ~100ppm Xe
● 175nm scintillation
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Challenge 3: Pressure Control
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Challenge 4: Thermal Control
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Challenge 5: Acoustics



22

Before 
Temp 
Cycling
After 5 
Temp 
Cycles

250 
kHz

500 
kHz
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Thank You
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