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Fig. 4. Design for the SABRE experimental setup for one small (1-2 kg) crystal. Opposite faces of the crystal will be coupled to two
3” PMTs operated in coincidence. The PMT pair and crystal will be enclosed in an air-tight enclosure, which will be suspended in a
liquid scintillator veto detector currently under construction. This detector will be outfitted with 10 8” R5912 Hamamatsu PMTs to
detect the scintillation light. The scintillation detector will be surrounded in turn with lead and steel passive shielding.

Fig. 5. Left: Design of the SABRE experimental setup. The liquid scintillator vessel is a φ1.5 m×1.5 m stainless steel cylinder
containing ∼2 tons of liquid scintillator (in blue). The NaI(Tl) detectors (in brown) are installed in the center of the veto vessel, and 10
Hamamatsu 8” PMTs are used to collect the veto scintillation light. The whole setup is shielded from external backgrounds by ∼20-
25 cm of passive shielding (in dark gray). Right: An illustration of the DarkSide-50 experiment. A φ4 m liquid scintillator detector
(the sphere in the center) is contained inside a φ11 m×10 m water tank, which hosts the DarkSide-50 experiment. The SABRE NaI(Tl)
crystal detectors can be installed between the DarkSide-50 TPC and the walls of the veto sphere. DarkSide-50 also has a number of
facilities already in place, such as scintillator handling and purification systems, which can be shared with SABRE.

crystals. The second phase will be to conduct a dark matter measurement with 50-60 kg of target material
in an underground setting, such as LNGS or SNOLab.
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