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The SABRE (Sodium iodide with Active Background REjection) experiments aim to detect an annual rate modulation from

dark matter interactions in ultra-high purity NaI(Tl) crystals in order to provide a model independent test of the signal
observed by DAMA/LIBRA. The SABRE South experiment is located at the Stawell Underground Physics Laboratory (SUPL),
Australia, and is partnered with SABRE North at the Laboratori Nazionali del Gran Sasso (LNGS). SUPL is the first deep
underground laboratory in the Southern Hemisphere and is due to be ready for use by mid-2022.

SABRE

The SABRE South experiment will probe the annual modulation

signal reported by DAMA/LIBRA with the improvements:

e Active background rejection

e Ultra high-purity crystals

e Low energy threshold

e First southern hemisphere measurement

SABRE South will operate in tandem with the SABRE North
experiment (see Claudia Tomei's talk at this conference) -
detectors placed in SUPL (Victoria, Australia) and LNGS (Gran
Sasso, Italy). Data collection to commence 2023.
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e 1025 m (2870 m w.e.) underground BACKG ROUND SIMULATION VETO POSITION RECONSTRUCTION

e Flat overburden of rock (predominantly basalt)

e 10 mx 24.5 mx 12 m experimental hall

e Shotcrete walls and sealed with Tekflex to reduce
radon intrusion

e Construction completed June 2022

Monte Carlo simulation of SABRE South in Geant4 predicts
the following major backgrounds for the experiment:
e Contamination of the NaI(Tl) is a significant radioactive

SABRE's background will modulate seasonally — we can track
and identify particles in both vetos to further understand
background processes

contribution to the background MUON VETO
e We estimate a 0.72 cpd/kg/keV.. background in the

e Coverage above SABRE to veto majority of cosmic rays
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CONCLUSION
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