SMuK 2023 - T

Thursday

T 131: Searches V

Time: Thursday 17:30-18:45

T 131.1 Thu 17:30 HSZ/0403
Gamma-gamma collider with Energy < 12 GeV based on Eu-
ropean XFEL — eMARTEN BERGER — Universitdt Hamburg

The possibility of a Gamma-gamma collider extension to the Beam
dump 17.5 GeV European XFEL has been discussed. This collider
would be without competition in the region 5—12 GeV. In this range bb
resonances, tetraquarks as well as mesonic molecules can be observed.
Apart from these there are also BSM and dark matter processes that
can be observed. In this talk we want to focus on possible BSM and
dark matter observations with dark photon and ALPs.

T 131.2 Thu 17:45 HSZ/0403
SUPAX - A Superconducting Axion Search Experiment —
oT1M SCHNEEMANN, KRISTOF SCHMIEDEN, and MATTHIAS SCHOTT —
Johannes Gutenberg-Universitit, Mainz

Supax is one of the first RF cavity based experiments in Germany to
search for axions. Axions are hypothetical particles that could solve
the well known strong CP problem in the standard model of particle
physics. Furthermore axions could explain the dark matter content of
the universe. Axions are expected to convert to photons in the pres-
ence of a strong magnetic field, where the photon frequency depends
on the axions mass. For wavelengths in the microwave regime res-
onators are typically used to enhance the axion signal. We propose
to use a superconducting radio frequency cavity with high quality fac-
tor. A Copper RF cavity has already been successfully tested probing
for Dark Photons in the absence of a magnetic field whilst tune-able
and superconducting RF cavities are currently being developed. With
this innovative approach and by using an existing 14T magnet at the
Institute of Physics at the Johannes Gutenberg University in Mainz,
the largely unexplored mass region between 20 peV to 50 peV could
be tested.

In this talk I will cover the experimental setup, data acquisition,
analysis and current results of the experiment as well as future ideas
of the experiment beside the search for axions.

T 131.3 Thu 18:00 HSZ/0403
BabyIAXO: prospects and status of a new generation
axion helioscope — eDaNEL HeucHerL! and THE IAXO-
CoLraBoraTION? — !Deutsches Elektronen-Synchrotron (DESY) —
2https:/ /iaxo.desy.de

In order to search for solar axions and axion-like particles (ALPs)
with unprecedented sensitivities, the International Axion Observatory
(IAXO) aims to convert those particles via the interaction with vir-
tual photons into X-rays in a strong magnet pointing towards the sun
followed by high-precision focusing and ultra-low background and high-
efficiency X-ray detectors.

The intermediate experimental stage, BabyIAXO, proposed to be sited
at DESY Hamburg, will not only serve as a prototype-stage for all

Location: HSZ/0403

TAXO subsystems, but it will be a fully fledged helioscope with po-
tential for discovery. Along with a 10m long and about 2T strong
superconducting magnet hosting two 70 cm diameter bores, optics and
detector systems very similar to the ones foreseen for ITAXO will com-
plete the two detection lines. Based on this setup, BabyIAXO will
be able probe axion-photon couplings down to 1.5x10~ 1 GeV—! for
axion masses of up to 0.25¢eV.

In this contribution, the general prospects of BabyIAXO, the current
status of the different BabyIAXO subsystems including the different
X-ray detector technologies and the ongoing background simulation
campaigns are presented and discussed.

T 131.4 Thu 18:15 HSZ/0403
Results from First Simulation Studies for a Dark Photon
Search Experiment at the ELSA Electron Accelerator —
PuiLip BEcuTLE, KrLAaus DescH, OLIVER FREYERMUTH, MATTHIAS
HAMER, eJAN-ERIc HEINRICHS, and MARTIN SCHURMANN — Rheinis-
che Friedrich-Wilhelms-Universitdt Bonn

The true nature of Dark Matter (DM) has long been of interest for
scientists worldwide. Previous searches have so far been unsuccessful
in finding proposed DM particles. A promising and not well explored
family of DM models contains dark matter particles and a portal to
the SM with masses below ~ 1 GeV. Mainly two approaches are in-
vestigated by the community, namely beam dump and fixed targets
experiments.

Lohengrin is a proposed experiment to search for a dark sector that
couples to the SM through a dark photon at the ELSA accelerator in
Bonn. In this presentation, the underlying theory and the proposed
experiment strategy will be explained. The challenges for the proposed
experiment are presented, as well as first steps towards the reconstruc-
tion of high level physics objects using a Geant 4 simulation.

T 131.5 Thu 18:30 HSZ/0403
QCD Generative Model Without Machine Learning —
eSAMUEL BEIN — Universitdt Hamburg, Hamburg, Germany

The Rebalance and Smear technique for the modeling of QCD back-
grounds to searches for dark matter at the LHC is presented as a pub-
licly available toolkit. Bayesian inference is carried out on real data
events to estimate a latent space of the true jet energy values within
each event. The latent space is sampled multiple times per event ac-
cording to a known PDF of the detector response to the jet energy,
and the resulting collection represents a high-statistics proxy for the
true QCD background. This method, previously carried out at CMS
and ATLAS for background estimation, can be further employed in the
training of multivariate classifiers to optimally extend the sensitivity of
searches to BSM scenarios with compressed mass spectra. An example
future search probing pure Higgsino dark matter in gluino and squark
simplified models, is a suitable application of this method in Run 3.



