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® Directionality for low-energy
© NLDBD vs solar v
® Solar V vs radioactivity (CNO, MSW transition)

® Particle identification via ring imaging for high-energy (e vs M)

® Particle ID via Cher/scint ratio (et vs recoil for antinu bkg rejection)
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CHESS: Supported by LBNL LDRD (FY ’I5-16)

arXiv: 1610.02029
CHErenkov-Scintillation Separation
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CHESS:

Supported by LBNL LDRD (FY ’15-16)
arXiv: 1610.02029

CHErenkov-Scintillation Separation
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CHESS Calibration
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CHESS Calibration

LED deployed on axis above setup

Calibrate hardware delays
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CHESS Calibration

LED deployed on axis above setup
® C(Calibrate hardware delays
® Cross checked with muons in block
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® Cherenkov light is well understood &~
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CHESS Calibration
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CHESS Calibration
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CHESS Water Data
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CHESS Water Data
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CHESS Results: Pure LAB

Typical ring candidate event
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Separation in Pure LAB
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Addition of Fluor

Addition of PPO to LAB (at 2g / L)
® |ncreases light yield by ~ factor of 10

® Shortens scintillation time profile significantly

=> Separation more challenging in both charge and time
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CHESS Results: LAB / PPO

Typical ring candidate event
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Charge ratio
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CHESS Separation

Apparatus designed such that Cherenkov ring falls on “outer” PMTs
Expect ~5-10 PEs per outer PMT due to Cherenkov photons

= Hit-time of outer PMTs is due to Cherenkov photon

Hit-time of inner / middle PMTs is due to scintillation
Define a threshold (in hit time or Qratio) to calculate separation
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CHESS Separation
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CHESS Results: 1% WDLS
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CHESS Results: 1% WbLS
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CHESS: Future plans

Achieved successful detection of Cherenkov component in
LAB and LAB + 2g/L PPO

® Full study of Cher / scint separation in VWWbLS
-  Quantify impact of LS fraction
- Quantify impact of fluor type & fraction
- Quantify impact of isotope loading

® Expand setup to include additional measurements
- Light yield
- Scintillation timing profile
- Particle identification capabilities (-f, B-Y separation)

e Optimize THEIA target using output from these results
- Physics sensitivity: solar, DSNB, NLDBD

This work was supported by the Laboratory Directed Research and Development Program of Lawrence

Berkeley National Laboratory under U.S. Department of Energy Contract No. DEACO02- 05CH11231. 15
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