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4. WbLS RECONSTRUCTION RESOLUTION

» Cherenkov ring topology yields track direction and particle ID (PID). » Demonstrate charge-only reconstruction using direct light only in a ~190-kton fiducial volume, 5% WbLS cylindrical detector.

offers higher light yield and a lower energy threshold. > Vertex is fixed in the center of the detector.
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broad multi-purpose physics program spanning long-baseline oscillations, solar e M) Y Opening angle A8(%)

and supernova neutrinos, and neutrinoless double beta decay.
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» Challenge: photosensors record Cherenkov and scintillation light ®
simultaneously, complicating event reconstruction.
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2. METHOD: fiTQun H 8 200 400
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fiTQun is a likelihood-based reconstruction framework proven in Super-K for 00 f TZZ 68% interval 2.5°
water Cherenkov events in the cylindrical detector. i , , L
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It maximizes a per-PMT likelihood over the event hypothesis X[ Ee,o (MeV) (Etrue — Ereco) /Etrue Opening angle A§(°)
Nunhit Nhit
L(X) = H P(unhit|z;) H (1 — P(unhit|p;)) fq(gi|p) fe(t:|X)
T o | 5. PARTICLE IDENTIFICATION SEPARATION 6. CONCLUSIONS & OUTLOOK
» X — event hypothesis: vertex, direction, momentum, PID, ring number.
» 1; — predicted charge for the i-th PMT. PID separation for kinetic energy 500 MeV electrons fiTQun reconstructs energy, PID, vertex position, and
+ P(unhit |p;) — probability a PMT of predicted charge ; records no hit. and muons. direction with competitive resolution in cylindrical WbLS
> fq(qi | n;) — charge PDF: likelihood of the observed charge g; given prediction y;. 3 - T et detectors.
> f.(t;| X) — time PDF: likelihood of the observed hit time t; under X g 009 s mIeeTen > This resolution is comparable to that achieved in water-
e ’ ‘ | S 0080 True muon Cherenkov detectors (fiTQun in Hyper-KB3l: ~4.0% for
0.07E- electrons and ~2.6% for muons).
0.06F- » The reconstruction performance and clear PID separation
0.05F- demonstrates the feasibility of conducting long-baseline
s added to the per-PMT ooab oscillation measurements with WbLS detectors.
O likelihood: emitted isotopically along the track and 00sf- Ongoing studies incorporating the time PDF and indirect
A combined with the Cherenkov component osE light are expected to further improve the resolution,
B O E particularly for vertex reconstruction and PID separation.
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