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The SABRE South veto system is designed to detect the signals generated by radiation and cosmic rays using a 12kL linear alkyl-benzene
based liquid scintillator (LS) detector contained in a steel vessel and instrumented with 18 Hamamatsu R5912 photomultiplier tubes
(PMTs), alongside a plane of 8 plastic scintillator modules (instrumented with 2 PMTs) located above the vessel to reliably detect muons
from cosmic-rays and perform position reconstruction to a resolution of 5 cm. This poster reports on the calibration procedures of the
liquid and plastic scintillator detection systems, as well as capabilities for particle identification and position reconstruction.
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LS Veto Particle ID (PID) Capabilities

Identifying/discriminating neutrons from other
particles (i.e. gammas) in veto is a requirement.

LS Veto Calibration Systems

1. Radioactive calibration system monitoring
energy reconstruction/scale and PMT gain.

2. Light injection calibration system to monitor
PMT performance/stability - timing and gain.

PMTs fully pre-calibrated - see O. Stanley P18.

PID studies with small LS test vessel (1 PMT,

similar LS), and 4 pulse shape variables in

boosted decision tree for multivariate analysis:

« Skew & Kurtosis,

e Charge ratio - ratio delayed/prompt charge in
pulse tail, & Amplitude-weighted mean time.

Optical calibration system

PM'T Position Top | Upper barrel | Lower barrel | Bottom
% Detected photons | 2.45 | 5.31 1.40 2.01
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Liquid scintillator veto serves three key purposes: T i
 Rejection and tagging of background >50 keV,., especially peaking “°K | ’ Gammas
background, reduced from 0.1 to 0.013 cpd/kg/keV,., (~x10 i +  Cutat05 (BDT Output)
redUCtiOn), ! i % Neutrons (Q, a0 > 0.39)
« Reconstruction of event/background mechanisms - potential mimics of  *'| * IGammas (Q < 0.39)
the DAMA/LIBRA signal, 00 & . 0 X

« Passive shielding for crystal array.
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Summary

The SABRE South experiment will employ the capabilities of two systems for background characterisation and detection - a 12 kL liquid
scintillator (LS) veto, and a 9.6 m? muon veto. Both systems will uniquely leverage in-situ calibration systems and background
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reconstruction, including:
 In-situ radioactive calibration systems for each subdetector, and in in-situ optical calibration system for the LS veto
« 5 cm position resolution for the muon veto
« Particle ID capabilities for the veto have been demonstrated by a small- scale test detector TTE R
Assembly to begin late 2023/24
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