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Water-based liquid
Racks scintillator (WbLS)
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Deployment and long term stability
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Scintillation from muons Scintillation from Michel electrons
e Estimate impact of scintillation light using throughgoing muons, i.e. e Michel electrons have well known energy spectrum — compare
muons which pass through all the three detector components. energy spectrum with water and WbBLS to estimate the impact of
e Muons through WbLS produce both Cherenkov and scintillation light scintillation light
e Cherenkov light: e Event selection: prompt muon event followed by an electron event
o Detected by PMTs downstream e Sample purity :
o Indirect cherenkov light from reflections detected by downstream o Extract decay time from of muon from time distribution of selected
PMTs michel electron candidates
e Direct scintillation light detected by both upstream and downstream o Good agreement with the expected muon lifetime
PMTs
Throughgoing muon events 700 — ANNIE with WbLS vessel 100~ — ANNIE w/o WbLS vessel
3000: « ANNIE w/o WbLS vessel - . —_ ANNIE /o WbLS vessel - — Exponential fit: t=1.78 £ 0.10 us i — ANNIE with WbLS vessel
5 25001 * ANNIE with WbLS vessel o . .. 1205— —— ANNIE with WbLS vessel @ 50: 3 80:—
5 S 80 P PR
5 ~ T £ S0 £ 40
S 8 6op 0 20F T -
g ok g iy, o &
N F - @00 2000 3000 4000 5000 6000 0 200 400 e00 00 600
05000 2500 3000 3500 4000 4500 5000 00 500 1000 1500 2000 2500 Time difference [ns] Charge [p.e.]
Downstream charge [p.e. Upstream charge [p.e.] Timing distribution of the selected michel electron candidates (left). Charge
Distribution of charge with and without the SANDI vessel. distribution of the michel electron events with and without SANDI (right).
e Two peaks in upstream charge with WDBLS: e Two types of michel electron events:
o True WDLS (Cherenkov + scintillation) events at 1800 p.e. o Michel electron events created inside WbLS volume (Cherenkov +
o Misreconstructed/ wrongly selected Cherenkov events at 800 p.e. Scintillation)
e Broader peak in downstream Charge with WDbLS: o Michel electron events in water (Cherenkov phOtOﬂS only)
o Scintillation events add high p.e. events e Increase in photoelectrons (PE) detected for Michel electrons created
o Lower transparency of WbLS decreases p.e. in Cherenkov events inside SANDI:
e Increase of p.e. for tracks through WbLS compared to water o Relative increase in detected PE estimated using the ratio of the
o Not an intrinsic light yield of WbLS, includes effective absorption mean number of detected PE by the two event types

e Increase of (77 £ 8) % in detected photoelectrons

Conclusion and Outlook

How can
we see
scintillation
In our
Cherenkov
detector?

e Conclusion:

o ANNIE successfully deployed WbLS and demonstrated the
detection of both cherenkov and scintillation light

o Two independent analysis to estimate the increase in
detected light

o WDLS used in ANNIE stable over full deployment period
e Outlook:
o Re-deployment of Gd-doped WDLS for neutron capture
o Demonstrate timing separation of scintillation and Cherenkov
signal with LAPPDs

o Planned: Deployment of 8-ton nylon vessel filled with WbLS Proposed design of : !
8t WbLS vessel tps:iopscience.jop.orgar
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