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Two-phase Cryogenic Avalanche Detectors in Ar
with THGEM/GAPD-matrix optical readout
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Two-phase Cryogenic Avalanche Detectors (CRADs) with THGEMmultipliers have become an emerging tech-
nique for rare-event experiments. In thiswork the performance of two-phase CRADs inArwith THGEM/GAPD-
matrix optical readout has for the first time demonstrated in terms of high spatial resolution and low detection
threshold. Here the double-THGEM charge multiplier was combined with a 3x3 matrix of Geiger-mode APDs
(GAPDs), optically recording THGEM-hole avalanches in the Near Infrared (NIR). The charge and light yields
and the spatial resolution of such a combined THGEM/GAPD-matrix multiplier have been measured in the
two-phase Ar CRAD. The effect of decreasing the GAPD rate capability at cryogenic temperature has been
revealed in the course of the measurements. This effect was systematically studied and partially overcome by
applying a dedicated peak-counting algorithm for GAPD signal processing. The applicability of such a tech-
nique to dark matter search and coherent n! eutrino-nucleus scattering experiments, in terms of providing
ultimate (single-electron) sensitivity at higher (sub-cm) spatial resolution, is discussed.
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