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|. Introduction

Taishan Antineutrino Observatory

(TAO)

Physics O Model-independent reference spectrum for JUNO.
Goals: 0 Benchmark the nuclear database.

Schematic of the TAO central detector

Reconstruction using first hit time
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T and charge Q
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T
: Strategies:
: 1. Get T-Q map from calibration data.
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ll. Detector response

Vertex pos # | Optical model | Expected PE count
and energy E — Apg(t) on SiPM

i 2 Derive T-Q joint distribution In theory
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Optical detector model
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Occurrence of PE on SIPM follows an inhomogeous Poisson process.
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Tweedie generalized linear model (GLM)
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f6a(Q; k,6) : Gamma distribution (SER) 1o—5é

p..(Npg; Apg): Poisson distribution
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- Due to the influence of crosstalk, the -
assumption of Poisson in Tweedie

10744

1076 |

[ [ -
] ] N
[ [ -

' i 1 '
""" - s = = = = =
[ -
‘ ‘ I :
® o |o® L L 2 4 IO L 4 ®* ¢
[ -

[ [
- d]- - - =] = = = == 4 -
[ [ E

\---
|
(00]

' distribution no longer holds true.

Charge (ADC)
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lIl. Reconstruction likelthood

NsipMm

Likelihood using charge Q: 1_[ frw [Qj; ba; 117 (T, E), ¢, 5]

J
Joint distribution of first hit time T and charge Q
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Likelihood using T and Q
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V. Results

Use e~ simulated by TAO offline software to evaluate algorithm.

Vertex position reconstruction Energy reconstruction
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* Time Is Important to reduce bias and get better resolution in pos rec.
» For TAO detector, time information has a negligible impact on energy rec.

V. Conclusion

v" To handle dependence of first hit time T and charge Q, we derive the joint
distribution of T-Q from first principles.

v" For point events (e™) in TAO detector, the algorithm shows good vertex position
resolution (< 16 mm) and energy resolution 2% @ 1 MeV.

v The method is applicable to other experiments that utilize PMTs for T-Q readouts.
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