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ANNIE Experiment

® 26 tonnes Gd-loaded water cherenkov detector

Rich science program and detector R&D:
Neutron multiplicity on vu - nuclei Interaction
CC/NC cross-section in Oxygen and relative to Argon

Water-based Liquid Scintillators (WbLS)
N

SANDI Deployment

e ANNIE WbLS is composed of

Multiple Large Area Picosecond Photodetectors (LAPPD)

Hybrid Light Detection in ANNIE: In-Beam Studies
of Water-based L1qu1d Scintillator
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e Upstream (FMV) and downstream (MRD) muon detectors
® On axis, 100m from the BNB target at Fermilab — high vu flux!
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|/ Water-based liquid scintillator (WbLS) \

Wavelength

Scalable due to high transparency

e Novel enhanced detection medium capable of adding Scintillation to %
| Cherenkov-like detectors. :
e Mixture of water and scintillator with tunable light yield and timing profile & g
e Micelles of surfactant with liquid scintillator in the center g Timing
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Run 2 - Gadolinium Loaded WbLS

Surfactant: polyethylene glycol-based |
Liquid Scintillator: diisopropyl naphthalene (DIN) .| SANDI-II redeployed the acrylic vessel with Gd-loaded WbLS
Fluor: 2,5-diphenyloxazole (PPO) 5 The Gadolinium Loading enhanced the Neutron-Detection capability SuperSAN DI
® Produced at BNL and shipped to Fermilab :
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e Scintillation light is isotropic:
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— Detected by both Upstream and Downstream PMTs

— Two independent analyses to estimate the increase in light production
— Demonstrated WbLS stability over the full deployment period

Rich R&D program ahead
— SuperSANDI deployment with Gd-loaded WbLS for neutron capture

® Event selection: prompt muon event followed by an electron

Electron clusters timing showed good agreement with the expected
muon lifetime, indicating good purity
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Two types of michel electron events T — Timing separation of scintillation and Cherenkov signal with LAPPDs
— WHbLS volume events (Cherenkov + Scintillation)
—> Pure Water events  (Cherenkov photons only) _‘}_ A B LR BT e - &

® Increase in photoelectrons (PE) detected for Michel electrons

This document was prepared by the ANNIE collaboration using the resources of the Fermi National

Accelerator Laboratory (Fermilab), a U.S. Department of Energy, Office of Science, Office of High Energy
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— Relative increase in detected PE estimated using the ratio of the
mean number of detected PE by the two event types

WhbLS produced a measured increase in detected light:
(77 £ 8)% for Michel electrons
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