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Existence of Dark Matter:
Strong indication for BSM physics -

Direct Dark Matter detection: Y AN T
Current major experimental challenge

o ® Hxternal background reduction:
T Water Cherenkov shield, liquid
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= scintillator neutron veto, under-

ground installation
LXe dual-phase Time Projection Chamber: Scheme of the DARWIN detector (possibly LNGS)
One of the most promising techniques DARWIN collaboration: 27 institutes
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Predicted background spectrum from detector mate- Nuclear recoil spectrum for CNNS from vo, diffuse Predicted spectrum zoomed in the ROI for OvBG of
rials and internal contamination. supernova background and vVgim - 136 Xe for 6t fiducial mass.
Background sources: 222Rn Materials 2030 OKr
Strategy: Prior emanation measurement, cryo- Prior material selection by screen- Irreducible for Remote monitoring,
genics distillation & surface treatment ing, fiducialization at analysis level Ov (3 searches cryogenics distillation

Radon emanation principle Surface treatment R&D v-spectrometry

Sample in vessel until equilibrium Surface cleaning for material in LXe e High Purity Germanium ~y-spectrometers

AutoEma: automatized and reproducible Sources of impurities: residues from con- e Non-destructive method for solid samples

extraction from vessel = High throughput struction, “*’Rn daughters, dust, etc. e Material screened and selected according to

Filling in highly sensitive (20 uBq) a-decay Investigated strategies: their radio-purity
detector: proportional counter — Metal coating of the surface e Several HPGe’s available in the collaboration:

Results stored in GeRn database @ MPIK — Strong aclds chemical treatment GIOVE @MPIK [5], GeMPI&GATOR

— Subsequent surface protection QLNGS, GeMSE @Uni. Freiburg

Proof of treatment compatibility with LXe
TPC operation:

Slow control Cryostat + TPC

Gas system

HeXe TPC @ MPIK
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