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Rugged and radiopure amplification structures for
large-area xenon chambers read out through

electroluminescence
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Large scintillation gaps are desirable for electroluminescence chambers with ultimate energy resolution and
single-electron counting characteristics, whereas large-area amplification structures are needed for next-generation
ton-scale experiments. We present systematic studies of a custom designed structure (Field-Assisted Trans-
parent Gas Electroluminescence Multiplier, or FAT-GEM), consisting of a hole matrix on an acrylic plate. The
structures, produced at CERN and ASTROCENT workshops following different fabrication techniques, are
radiopure and mechanically robust, allow manufacturing on large areas and are amenable to tiling in a seam-
less manner (i.e., no dead-regions). In this presentation we will present a systematic characterization with an
x-ray source and comparison with simulations for different FAT-GEM architectures.
As a self-supported structure allows for optimization of the point-spread function, increasing the light collec-
tion efficiency and implementing wavelength-shifting capabilities, the potential of this technological solution
is very broad. We will present first results of such ‘active’designs and prospects, including the use of PEN,
TPB and ESR reflectors incorporated into the structure.
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