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T 102.1 Fri 9:00 VG 3.104
Sensitivity determination for neutron flux measurements in
the LEGEND experiment — eLoRIs STEINHART — University
Tiibingen, Tiibingen Germany
The next phase of the Large Enriched Germanium Experiment for
Neutrinoless Double-Beta Decay (LEGEND) aims to achieve unprece-
dented background suppression, making accurate neutron flux mea-
surements within the detector array critical. This contribution fo-
cuses on sensitivity studies for determining the neutron flux using a
Gadolinium-loaded polyethylene (GAPE) string integrated into the de-
tector setup. This talk will present the methodology, simulation re-
sults, and initial experimental efforts, highlighting the impact of this
measurement on understanding neutron-induced backgrounds and op-
timizing the LEGEND setup for maximum sensitivity to search for the
Ovf3B decay signal.

T 102.2 Fri 9:15 VG 3.104
Implementation of the Pulse Shape Discrimination Classi-
fier within the JuLeAna Software Stack for LEGEND-200 —
oVERENA AUREs!, FLoriaN HeNkEs!, FELIx HaGEMANNZ, and Su-
SANNE MERTENs! — 1Technische Universitét Miinchen, Deutschland
— 2Max Planck Institut fiir Physik, Garching bei Miinchen, Deutsch-
land

The Large Enriched Germanium Experiment for Neutrinoless 53 De-
cay (LEGEND) searches for neutrinoless double-beta decay using high-
purity germanium detectors enriched in 76Ge, which serve as both the
source and detector. The project’s final phase, LEGEND-1000, aims to
set a new limit on the half-life of "9Ge exceeding 10?® years. The first
phase, LEGEND-200, is currently running at the Laboratori Nazionali
del Gran Sasso in Italy with its first results presented in 2024. The
experimental sensitivity is enhanced by using pulse shape discrimina-
tion (PSD) techniques to distinguish signal-like from background-like
events. This work focuses on the development and optimization of
the A/E classifier, a PSD tool to efficiently reject multi-site events.
The implementation was performed within the Julia-based software
stack JuLeAna (Julia LEGEND Analysis), focusing on the classifier’s
performance and the evaluation of a charge trapping correction.

T 102.3 Fri 9:30 VG 3.104
The Liquid Argon Instrumentation of LEGEND-200: Back-
ground Rejection Performance — eRosanNa DEeckirr for the
LEGEND-Collaboration — Technical University of Munich, Garching,
Germany

LEGEND-200 is an experiment designed to search for neutrinoless dou-
ble beta decay of Ge-76. Located deep underground at LNGS, it oper-
ates up to 200 kg of enriched high-purity germanium detectors in a lig-
uid argon (LAr) cryostat. To achieve ultra-low backgrounds, the LAr
is instrumented as an active volume to detect scintillation light emitted
upon interactions with ionizing radiation, thus tagging and rejecting
backgrounds. To provide insight into the rejection capability at differ-
ent origins of scintillation light generation, we require proper modeling
of light propagation throughout the experimental setup, from any ori-
gin in the LAr volume to its eventual detection by the light read-out
system. The optical model must be tuned on special calibration data
to match the observed photo electron yield. In this contribution, I will
present a first analysis of special calibration runs that were performed
to benchmark the optical simulations. Additionally, I will discuss the
rejection performance of the LAr instrumentation in physics data.

This research is supported by the BMBF through the Verbund-
forschung 05A20WO2 and by the DFG through the Excellence Cluster
ORIGINS and the SFB1258.

T 102.4 Fri 9:45 VG 3.104
KATRIN++ - Development of New Detector Technologies
for a Future Neutrino Mass Experiment with Tritium —
eNEVEN Kovac!, FABIENNE Apam!, BEATE BornscHEIN!, WoosIk
GiL!, Ferenc GLUck!, Svenia Heyns!, SesastiaNn Kempr?:3,
AnDRrREAS KopMann®, MicHaeL MOLLER?, RUpOLF Sack!, Mac-
NUs ScHLOsSER!, FRANK SimMon3, Markus STEIDL!, and KATHRIN
VaLeRIUs! — nstitute for Astroparticle Physics (IAP), Karlsruhe In-
stitute of Technology (KIT) — 2Institute of Micro- and Nanoelectronic

Location: VG 3.104

Systems (IMS), Karlsruhe Institute of Technology (KIT) — 3Institute
for Data Processing and Electronics (IPE), Karlsruhe Institute of Tech-
nology (KIT)

Currently, the tightest constraints on the absolute scale of neutrino
mass from a direct, model-independent approach, are obtained by the
KATRIN experiment, giving an upper limit on the mass of the electron
anti-neutrino of 0.45 eV (https://doi.org/10.48550/arXiv.2406.13516),
with final projected sensitivity below 0.3 eV. Going beyond this limit,
and probing the inverted mass ordering (and beyond), will be the task
for future neutrino mass experiments. In this regard, development of
new detector technologies is of utmost importance, with quantum sen-
sor arrays currently being the front runners due to their exceptional
performance and excellent energy resolution. We report on our R&D
efforts aiming to demonstrate the feasibility of developing and operat-
ing large quantum sensor arrays for detection of external electrons in
a KATRIN-like setup, as a basis for the next generation neutrino mass
experiments with tritium.

T 102.5 Fri 10:00 VG 3.104
Determination of the absolute nuclear transition energies
of 83mKr using the gaseous krypton source of KATRIN —
eBENEDIKT BIERINGER and MATTHIAS BOTTCHER for the KATRIN-
Collaboration — Institut fiir Kernphysik, Universitat Miinster

The KATRIN experiment aims to measure the electron neutrino mass
my with 0.3eV/c? (90% C.L.) sensitivity after 1000 measurement days
in 2025, by measuring the Ty 8 spectrum near its endpoint Fy and per-
forming a fit including parameters Ey and m2. Since these are highly
correlated, systematic effects influencing the obtained m, will also
manifest in Ey and the derived Ty @ value. Comparing this with the
T—3He mass difference from Penning-trap measurements is therefore a
valuable for cross checks of our experimental procedure. Determining
the KATRIN @ value with high precision requires calibration of the ex-
perimental energy scale with 83™Kr conversion electrons. This is lim-
ited by knowledge of 83™Kr nuclear transition energies, being known
to 0.3 eV precision in the literature. The excited nucleus of 83™Kr de-
cays via a two-step cascade of 32.2keV and 9.4 keV highly converted
transitions, and a weak direct transition. With a gaseous Kr source,
a measurement of conversion electrons from all three transitions was
performed in 2023 at KATRIN. Following the method described in ref.
EPJ C 82 (2022) 700 the nuclear transition energies can be determined,
which can allow for a reduction of the T @ value uncertainty to 0.1€V.
In this talk, we present the analysis of the measurement. This work is
supported by the Helmholtz Association and BMBF (grant numbers
ErUM-Pro 05A23PMA, 05A23PX2, 05A23VK2 and 05A23WO6).

T 102.6 Fri 10:15 VG 3.104
83mKy N-line spectrum measurement at KATRIN —
eJarosLAV STOREK! and MarThias BoTToner? for the KATRIN-
Collaboration — !Institute for Astroparticle Physics, Karlsruhe In-
stitute of Technology — 2Institute of Nuclear Physics, University of
Miinster

Conversion electrons from 83™Kr are used as a versatile calibration tool
in a range of different (astro-)particle physics experiments. Favourable
properties are the short half-life and narrow line spectrum of 83m-Kr
as a nuclear standard. In the KArlsruhe TRItium Neutrino exper-
iment (KATRIN) which currently provides the best direct neutrino
mass upper limit of 0.45 eV/c? (90% C. L.), several systematic uncer-
tainties are studied by a shape distortion of the quasi monoenergetic
83mKy spectrum. This creates high demands on precise knowledge of
the undistorted spectrum.

In KATRIN we use the 32 keV N-lines lying in the high energy region
of the spectrum including the weaker Nj line. Results of a dedicated
measurement of the 83™Kr electron N-spectrum with emphasis on N
line and adjacent shake lines will be presented in this talk.

This work is supported by the Helmholtz Association and by the Min-
istry for Education and Research BMBF' (grant numbers 05A23PMA,
05A23PX2, 05A28VK2 and 05A23W06) and the Doctoral School
"Karlsruhe School of Elementary and Astroparticle Physics: Science
and Technology (KSETA)" through the GSSP program of the German
Academic Ezchange Service (DAAD).



