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R&D of large-scale electrodes for future generation TPCs —
eVERA Hiu-Sze Wu, ALExEY Erykov, and FranceEsco ToscHI —
Karlsruhe Institute of Technology, Institute for Astroparticle Physics

The DARk matter Wimp search with liquid xenoN (DARWIN) obser-
vatory is a future dark matter detector aiming at reaching the sensitiv-
ity for WIMPs at the neutrino floor and covering the mass range from
5 GeV/c2 to above 10 TeV/c2 [1]. The observatory uses the technol-
ogy of a dual-phase time projection chamber (TPC) with a 40 t active
volume of liquid xenon (LXe) [1].

The electrodes of the TPC are the vital components for 3D position
reconstruction of the signal, benefiting the event selection processes.
When designing the electrodes, we have to calculate and optimize the
electrostatic. At the same time, the mechanical stability, the feasi-
bility of manufacturing and treatment, as well as to minimization of
spark and electron emission has to be ensured. Here we present our
investigations of hexagonal mesh electrodes, including mechanical sta-
bility and handling as well as the first test of local high-voltage field
emission.

[1] J. Aalbers et al., J. Cosmol. Astropart. Phys., 11, 017 (2016)
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A high resolution scanning set-up for defect detection on

electrodes — ®ALEXANDER DrisTinG!, JaN LomMLER!, SHU-

miT MiTrA!, Uwe OBERLACKY2, FABIAN PIERMAIER?, QUIRIN
WerTzeL?, and DAaNEL WENz! — Institut fiir Physik & Exzellenz-
cluster PRISM A+, Universitéit Mainz — 2PRISMA Detector Labora-

tory, Universitat Mainz

Achieving as low backgrounds as possible is key when operating time
projection chambers (TPCs) for dark matter searches. One source
of background signals is the (field) emission of electrons from the
electrodes inside the detector. For dual phase TPCs, similar to
XENONNT, these electrodes are meshes or grids with wire diameters
of 200 — 300 pm, operated at a high voltage (HV) > 1kV.

The scanning set-up at the PRISMA Detector Laboratory features
a high resolution camera mounted to a gantry robot system. The cam-
era’s resolution of 1.4 x 1.4 um? provides detailed images of electrode
wires. A 3D confocal microscope with a resolution better than 1 pm is
used for studies on the pm scale. We will present results of mesh-scans.

The high resolution images uncover an abundance of microscopic
“defects” but they do not show whether a found spot will enhance elec-
tron emission and thus the background signals in the TPC or not. To
asses the defects’ nature we extended the set-up with an overview cam-
era and a HV supply. An electrode wire in a gas may emit electrons,
resulting in a corona discharge, which the overview camera records.
We present the set-up and report on our progress of matching regions
of corona discharges with defects uncovered in the high resolution scan.
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Understanding xenon scintillation properties — eROBERT
HammanN, Dowminick CicHon, Luisa HoTzscH, FLorIAN JORgG,
TERESA MARRODAN UnbpacolTia, and Mona PioTTER — Max-
Planck-Institut fiir Kernphysik

Xenon in gaseous and liquid form is a commonly used detector tar-
get material for rare-event searches like the direct detection of dark
matter. The material has a number of beneficial properties for this
application, one being that it is an excellent scintillator. Most xenon-
based detectors rely on measuring the scintillation light component
emitted in the vacuum ultraviolet range, however, light is also emitted
in a wide spectrum of longer wavelengths. Exploring this parameter
space could enable the construction of even more sensitive detectors in
the future.

In this contribution, we present first measurements with a dedi-
cated setup to extend our knowledge of the scintillation response in
gaseous xenon to infrared light, which is so far not exploited in the
field. In order to assess the usefulness of this wavelength range for
rare-event searches, it is essential to characterize its response. We re-
port measurements of the scintillation light yield for varying levels of
electromagnetic impurities and as a function of the xenon gas pressure.
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The CRESST-III Dark Matter Search: Status and Out-
look — eCHRISTIAN STRANDHAGEN for the CRESST-Collaboration
— Eberhard-Karls-Universitiat Tiibingen, D-72076 Tiibingen

The CRESST experiment (Cryogenic Rare Event Search with Super-
conducting Thermometers) operates an array of cryogenic detectors
using different target materials in a well-shielded setup at the LNGS
(Laboratori Nazionali del Gran Sasso) underground laboratory in Italy
to search for nuclear recoils induced by scattering of dark matter par-
ticles in the detectors. With detection thresholds for nuclear recoils as
low as 10 eV, CRESST is among the leading experiments in the search
for low mass dark matter particles. The most recent measurement
campaign, which started in summer 2020, was focused on investigat-
ing the origin of an unexplained event population at very low energies
("low energy excess”) which is limiting the sensitivity of the experi-
ment in the low mass region. We present the status of CRESST-III
and report on observations of the low energy excess and dark matter
results. Finally we show our plans for the coming years including the
upgrade of the readout electronics.
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A low-threshold diamond cryogenic detector for sub-
GeV Dark Matter searches — oANNA BerroLiNI', GODE
AncrLosER!, AnTOnIO BENTO!:2, Lucia Canonical, NAHUEL

FERREIRO IacHELLINI', DomMmiNnik Fuchs!, ABuurr Garar', Di-
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ETER HAUFF!, AtTHOoYy NiLiMal, MicHELE Mancuso!, FEDER-
1ca PetTriccal, Franz Prosst!, Francesca Puccr!, AHMED
ABDELHAMEED!, Eria BerroLpol3, and Jonannes RoTue!? —
IMax-Planck-Institut fiir Physik, Miinchen, Germany — 2LIBPhys-
UC, Departamento de Fisica, Universidade de Coimbra, Coimbra, Por-
tuga — SInstitut de Fisica d’Altes Energies (IFAE), Barcelona In-
stitute of Science and Technology (BIST), Bellaterra (Barcelona) —
4Physik-Department and Excellence Cluster Universe, Technische Uni-
versitdt Miinchen, D-85748 Garching, Germany

Recently the sub-GeV dark matter (DM) mass region has started to
be probed. To explore this region, detectors with a low energy thresh-
old are required. Recent developments in the production of diamond
crystals allow for high-quality large-mass diamonds that can be used
as DM detectors. Thanks to their superior cryogenic properties, di-
amond detectors can reach an energy threshold in the eV range. In
this contribution the realization of the first low-threshold cryogenic
detector that uses diamond as absorber for astroparticle physics ap-
plications will be reported. Two diamond samples instrumented with
a W-TES have been tested, showing transitions at about 25 mK. The
performance of the diamond detectors will be presented highlighting
the best performing one, reaching an energy threshold of 16.8 eV.
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ELOISE - Reliable Background Simulation at Sub-keV Ener-
gies — eHoLGER KLuck — Institut fiir Hochenergiephysik der Oster-
reichischen Akademie der Wissenschaften, 1050 Wien, Osterreich

CaWOQy is a well-known target material for experiments searching for
rare events like coherent elastic neutrino-nucleus scattering (CEvNS)
with NUCLEUS or hypothetical dark matter-nucleus scattering with
CRESST. Pushing the detection threshold down to sub-keV energies,
experiments encounter new phenomena like an exponential rise of ob-
served events towards lowest energies of yet unknown origin. This
highlights the need for verified and reliable simulations of radioactive
background components at sub-keV energies, e.g. based on the widely
used Geant4 toolkit.

The ELOISE project aims to tackle this issue for electromagnetic
particle interactions in CaWQy in a two-stage approach: First by a sys-
tematic evaluation of the current accuracy by comparing benchmark
simulations with data from extended literature research and dedicated
measurements. Second, if needed, ELOISE intend to develop bespoken
simulation code for CaWOy4 to improve the accuracy at the sub-keV
energy regime. Currently, ELOISE conduct a dedicated measurement
of electronic energy loss in CaWO, via ionization.

In this contribution, I will first motivate the problem and outline the
scope of ELOISE. Afterwards, I will report first results of ELOISE’s
reference measurements. Finally, I will discuss our preliminary findings
and its implication for rare event searches with CaWOQOy.



