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10 kg liquid argon (LAr)
First stage - Calibration - Current Stage (almost)
o SBC-LAr10, FNAL MINOS Tunnel (~100m)

Second stage - Dark Matter Search
o SBC-SNOLAB (~2km)

Third stage? - Neutrinos
o Reactor site
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10kg LAr
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e Past bubble chambers - freon-based COUPP, PICO

o Electron recoil insensitivity ~1 keV
o High energy vs. low energy events? Acoustics: ~MeV energy
resolution

e LAr - scintillation

o ~keV energy resolution
o DM expectation - bubble without scintillation |
o <100 eV electron recoil insensitivity ' AN
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e Detector performance and recoil sensitivity

e Calibration campaign:
o Backgrounds
o ERDblindness
m Gamma sources - Cs137
o Bubble nucleation efficiency
m Photoneutron sources - Bi207, Sb124 w/ BeO
m Thomson scattering sources - Co60, Sb124, Th228
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Low mass (< 10 GeV) WIMPs

o New parameter space
Near background free

Improvements from calibration stage?
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High exposure — neutrino fog
CEvNS study

Reactor neutrinos
o Instituto Nacional de Investigaciones Nucleares (ININ) TRIGA Mark Il|
o HFIR Oak Ridge National Laboratory
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SBC-LAr10 (FNAL) dark matter search
FNAL/SNOLAB background rates

LCF4 optical properties
Instrumentation/experiment design potential
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e Condensing: LCF4 fill, LAr fill
e First bubbles in the coming weeks!

Temperatures
210K

200K
190K

180K

170K

160K
09-26 00:00 09-27 00:00 09-28 00:00 09-29 00:00 09-30 00:00 10-01 00:00 10-02 00:00
== TT2101 (Cold region heater) == TT2111 (Inner tower heater) == TT2119 (SIPM Layer 4) == TT2402 (PV Bellows tube)
TT2418 (Warm region heater) TT2448 (LED Ring 3) == TT2435 (CF4 Standpipe, Warm Region) TT2449 (CF4 Standpipe Outlet)
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32 SiPMs
Xe doped LAr - 175nm scintillation
SBC-LAr10: Hamamatsu VUV4

o Hawley-Herrera, H., et al. (2024). Batch VUV4
characterization for the SBC-LAr10 scintillating bubble
chamber. Journal of Instrumentation, 19(08), T08003.

SBC-SNOLAB: FBK VUV-HD4 (higher radiopurity)
Scintillation light yield — event energy, background

rejection
Currently: LCF4 scintillation data
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8 lead zirconate titanate piezoelectric transducers
+ 25us time-of-nucleation reconstruction
Piezoelectric energy, timing

XeBC

Raw Waveform vs. Time w/ TO
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3 cameras, stereoscopic imaging
100 fps, mm-resolution
Bubble positions, sizes, growth
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Thanks for listening - questions?
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https://docs.google.com/file/d/1YGj0EUm5Bs7zEdmV38AvOPxoJv-8KtAe/preview

