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Dark matter

Cosmological observations suggest the
existence of dark matter but there’s been no
confirmed observation
Direct-detection rate should modulate
annually as the Earth orbits the Sun

I Period 1 year
I Peak in June
I Low energy
I Low cross-section
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DAMA

250 kg NaI(Tl) dark-matter detector located at
LNGS
∼20-year, annual-modulation signal consistent
with dark-matter
Inconsistent with other null results BUT these
comparisons are target/model dependent
Model-independent tests (i.e. same target) are
needed

I SABRE (among others)

R. Bernabei, et al., Nucl. Phys. At. Energy 19(4), 307 (2018)
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SABRE

The SABRE (Sodium-Iodide with Active Background REjection) experiment
aims to test and improve upon the DAMA result

I Ultra high-purity NaI(Tl), active background rejection, dual-hemisphere data
The program foresees two NaI(Tl) detectors in two underground locations

I SABRE North at Laboratori Nazionali del Gran Sasso (LNGS) in Italy
I SABRE South at Stawell Underground Physics Laboratory (SUPL) in Australia
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SABRE South

DAQ needs to acquire raw waveforms for 48 PMTs across 3 sub-detectors
I NaI(Tl) crystals – 2 × 7 = 14 PMTs
I Liquid veto – 18 PMTs
I Muon veto – 2 × 8 = 16 PMTs
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SABRE South DAQ
CAEN hardware

I Digitisers – 500 MS/s V1730 (crystal and LAB), 3.2GS/s V1743 (muon)
I Trigger board – V2495 (custom firmware)
I Fibre optic readout – A3818 (85 MB/s per instance)

Dell 7920 servers for readout, storage, and UI
Independent instances for each sub-detector

I EPICS-integrated software for common control and monitoring
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EPICS
Experimental Physics and Industrial Control System

I https://epics-controls.org/
A set of tools that uses client/server techniques to build distributed control
systems
Adds a layer of abstraction between servers (DAQ, slow control, etc.) and
clients (UI, archiving, etc.)
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