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Why Bubble Chambers?
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Very low sensitivity to electron recoil
Interchangeable fluid for different 
Large parameter space left to explore

A. Liam Fitzpatrick et al. JCAP02(2013)004



Very low sensitivity to electron recoil
Interchangeable fluid for different 
Large parameter space left to explore
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Why Bubble Chambers?

Beekveld et al. SciPost Phys. 11, 049 (2021)



Full Exposure
PICO-60
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C. Amole et al. (PICO Collaboration) Phys. Rev. D 100, 022001 (2019)

World-leading in WIMP-proton in
2016-2017



Freon-water-jar interface has a higher rate

Debris accumulation at the bottom of the jar

PICO-60 Limitations
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PICO-40L

Right-side up detector
Remove the buffer fluid
and add a second jar
Cold region to avoid
bubble nucleation in the
bellows

8



PICO-40L Timeline
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2019: Assembly and system tests
May 2020: Commissioning begins with all systems active
September 2020: Commissioning halted due to chiller issues
May 2021: Leak appears internal to detector; disassembly begins
2021-2022: Fix leak, upgrades to address shortcomings of thermal system
2022: Reassembly
2023: Recommissioning and Calibrations
Imminent: Start of physics run



Stereoscopic images allows 3D reconstruction
Spatial resolution of around 2 mm with more improvement on the way

PICO-40L: Position reconstruction
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Z vs R^2 X vs Y



Dytran: Fast pressure transducer. Measures change in pressure
Dytran signal allows for precise bubble counting

Filtered Dytran Corrected Dytran

PICO-40L: Bubble counting with Dytran
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12 Piezos sensors at the bottom of the jar measure acoustic signals
Magnitude of acoustic signal allows for particle discrimination

Raw Signal Acoustic Power

PICO-40L: Particle ID with Acoustics
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PICO-40L Projected limits

13C. Amole et al. (PICO Collaboration), Phys. Rev. D 100, 082006 (2019)

After approx. 1 year of livetime at 2.8 keV with 2 background events



PICO-500 250 L of Freon
Will be located at Cube Hall
Assembly should start later this year
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PICO-500
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Thanks for
listening!
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Efficiency curves

arXiv: 1902.04031
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