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and Reactor CEVNS
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Other SBC Talks

--- Average sensitivity for Y data
--- Sensitivity for 207Bi 1.14 keV point
—— PICO C3Fg Model, 25 psia, 100 keV energy depositions
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The Scintillating Bubble
Chamber Collaboration
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Gibbs potential—

How Bubble Chambers Work
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What Does an Event Look Like?
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SBC at a Glance

Temperature

Pressure

Size

Target Fluid

Hydraulic Fluid

Instrumentation

Scintillation Light

Re-compression Time

Superheated: 130 K
Not superheated: 90 K

Superheated: 1.4 bara
Not superheated: 25 bara

10 x 2.5 x 2.5 feet
3X1x1m

10 Kg LAr + ~100 ppm LXe

150 Kg LCF4 (Tetrafluoromethane)

Cameras: bubble imaging
Piezos: acoustic sensors
SiPMs: scintillation detection

175 nm

1 second



Chamber Schematic
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Challenge 1: Bubble Imaging

——— Cameras

™ LEDs

———— Reflector Screens

Text Legend
- Thermal Control

- Bubble Imaging

- Pressure Control

- Hydraulic Fluid

- Target Fluid

- Scintillation Detection
- Acoustic Sensors

- Structural







e TMP OV9281
Omni Vision

camera
~ * Raspberry Pi




Challenge 2: Scintillation Detection

[ LAr + 100ppm LXe @ 130K
——— Reflector Screens

——— SiPMs Text Legend
Outer Silica Jar - Thermal Control

- Bubble Imaging

- Pressure Control

- Hydraulic Fluid

™~ Inner Silica Jar - Target Fluid

- Scintillation Detection
- Acoustic Sensors

- Structural




32 Hamamatsu
VUV4 SIPMs
0.002” Teflon
reflective screen
~100ppm Xe
175nm scintillation




Challenge 3: Pressure Control

™~ LcF @ 130K

——— LAr + 100ppm LXe @ 130K
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ce: First principal stress (MPa)

Min Surface: Total acement (in) Ma:

RER\6.25 MPa







Challenge 4: Thermal Control

Cryomech AL300 Cryocooler

Condensers

T LCF, @ 130K

<—— Vacuum
——— LAr +100ppm LXe @ 130K

——— Insulation

Text Legend
- Thermal Control
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Challenge 5: Acoustics

Text Legend
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