From Tons to Kilotons: Hybrid Scintillation—-Cherenkov
Detection in Liquid Argon
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Hybrid Optical Detectors The Coherent CAPTAIN-Mills Detector
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* Hybrid optical detectors resolve both scintillation and Cherenkov light

e Combining both signals allows for excellent energy resolution and direction
reconstruction / particle identification | |
very prompt time region of events

* Typically separate two signals based on timing and wavelength _ _ _ _ _
e Demonstrated first event-by-event separation of Cherenkov light from sub-MeV electrons using sodium

* Major goal of 2021 Snowmass instrumentation frontier working group to advance : :
weakly interacting physics searches calibration source (PhysRevlLett.135.171804, PhysRevD.112.072010)

Liquid Argon for Hybrid Detection Axion-Like Particle Search

1073

cos 6

e 2 ns timing resolution
 Combination of fast timing and uncoated PMTs enables enhanced sensitivity to visible Cherenkov radiation in the
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currents in photodetectors (e.g. SIPMs)

Future Ultra Large Liquid Argon Hybrid Detector

e Ongoing study of a 17-kton liquid argon
hybrid scintillation and Cherenkov detector

/0% photocathode coverage :

e Studying various wavelength shifter coating
fractions to understand impact on Cherenkov
light separation
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