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Group Report AKBP 10.1 Wed 17:00 E 020
Overview of the accelerator magnet systems developments at

the Karlsruhe Institute of Technology — eJuLIAN GETHMANNZ,

FALASTINE ABUSAIFZ, AXEL BERNHARD2, SAMIRA FaTeni!, AN-
DREAS GRAUZ, BENNET Krascu?, DaviD SAEz DE JAUREGUI?, ERIK
BRONDERMANN?, and ANKE-SUSANNE MULLERV? — ILAS, KIT,

Karlsruhe — 2IBPT, KIT, Karlsruhe

A key strategic approach to making accelerator-driven light sources
more energy efficient and sustainable is to employ superconductivity.

At Karlsruhe Institute of Technology (KIT) there is a successful ex-
perience in developing and enhancing superconducting magnet systems
for accelerators.

That includes the design and fabrication of low and high-
temperature superconducting technologies, high-field undulators with
long/short periodic lengths as well as novel miniature high-strength
magnets.

This contribution gives an overview of the previous achievements
and ongoing projects at KIT related to superconducting undulators
and magnets.

AKBP 10.2 Wed 17:30 E 020
Gobau-Line Measurements for In-Vacuum Undulators —
ePAauL VorLz — Helmholtz-Zentrum Berlin, Berlin — Johannes
Gutenberg-Universitat, Mainz

The in-vacuum elliptical undulator, IVUE32, is being developed at
Helmholtz-Zentrum Berlin. The 2.5 m long device with a period length
of 32 mm and a minimum gap of about 7 mm is to be installed in the
BESSY II storage ring. The proximity of the undulator structure to
the electron beam makes the device susceptible to wakefield effects
which can influence beam stability. A complete understanding of its
impedance characteristics is required prior to installation and opera-
tion. To understand and measure the IVU’s impedance characteristics
a Goubau-Line test stand is being designed. A Goubau-line is a single
wire transmission line for high frequency surface waves with a trans-
verse electric field resembling that of a charged particle beam out to a
certain radial distance. Time domain reflectometry measurements of
IVUE32 taper components will be presented. Together with a capa-
bility analysis of the Goubau-Line test stand.

AKBP 10.3 Wed 17:45 E 020
Development of an Active Beam Stabilization System for
Electrofission Experiments at the S-DALINAC — eDoMINIC
SCHNEIDER, MICHAELA ARNOLD, UwWE BoONNEs, ADRIAN BRAUCH,
ManveEL DutiNE, RUBEN GREWE, LARS JURGENSEN, NORBERT
PieTRALLA, FELIX ScHLIESSMANN, and GERHART STEINHILBER —
Technische Universitdt Darmstadt, Institute for Nuclear Physics,
Darmstadt, Germany

The r-process fission cycle terminates the synthesis of heavy elements
in binary neutron-star mergers. Fission processes of transuranium nu-
clides will be studied in electrofission reactions at the S-DALINAC.
Due to the minuscule fissile target, the experimental setup requires
an active electron-beam-stabilization system with high accuracy and a
beam position resolution in the submillimeter range. Requirements
and concepts for this system regarding beam diagnostics elements,
feedback control and readout electronics will be presented. The us-
age of a cavity beam position monitor and optical transition radi-
ation screens to monitor the required beam parameters will be dis-
cussed in detail. Additionally, various measurements performed at
the S-DALINAC to assess requirements and limits for the beam-
stabilization system will be presented. Finally, the option to use ad-
vanced machine learning methods, such as neural networks and agent-
based reinforcement learning, will be discussed.

Work supported by DFG (GRK 2128), BMBF (05H21RDRB1), the
State of Hesse within the Research Cluster ELEMENTS (Project ID
500/10.006) and the LOEWE Research Group Nuclear Photonics.

AKBP 10.4 Wed 18:00 E 020
Status and Perspectives of the Laser-Compton Backscatter-
ing Source at the S-DALINAC* — eALEXANDER SMUSHKIN',
MicHAELA ARNoOLD!, VINCENT Bacnoup?3, JoacHiM ENDERs!,
MAaXIMILIAN MEIER!, and NorBERT PIETRALLA! — !Institut fiir

Kernphysik, TU Darmstadt, Germany — 2Institut fiir Angewandte

Location: E 020

Physik, TU Darmstadt, Germany — 3GSI, Darmstadt, Germany

Quasi-monochromatic highly polarized MeV-ranged photon beams can
be provided for a variety of applications by Compton scattering of a
laser beam off ultra-relativistic electrons through a restricted aper-
ture. The energy of the scattered photons is highest for backscatter-
ing, i.e. a scattering angle of 180°. In order to provide a high-flux
Laser-Compton backscattering (LCB) light source with narrow energy
bandwidth, a high-power laser with high stability and high repeti-
tion rate needs to be precisely synchronized with an ultra-relativistic
electron beam. Such a source has been designed and constructed at
the Superconducting Darmstadt Linear Accelerator S-DALINAC. The
LCB source will be capable to provide photons with high brilliance and
energies around 0.1 MeV. It is envisaged to be used as diagnostics tool
for on-line beam-energy and energy-spread measurements, as well as
a future experimental setup in the three-turn Energy Recovery Linac
(ERL) mode of the S-DALINAC. This contribution will present the
current status and perspectives of the LCB source.

*Work supported by DFG (GRK 2128 ,AccelencE“, GRK 2891 and
Inst163/308-1 FUGG) and HMWK (cluster project ELEMENTS, ID
500/10.006, and LOEWE research cluster ,Nuclear Photonics®)

AKBP 10.5 Wed 18:15 E 020
Bunch-Length Measurement System Downstream the Injec-
tor of the S-DALINAC* — eA. BraucH, M. ArnoLDp, M. Du-
TINE, J. ENDERS, R. GREwg, L. JURGENSEN, N. PIETRALLA, F.
ScHLIESSMANN, and D. ScHNEIDER — Technische Universitdt Darm-
stadt, Department of Physics, Institute for Nuclear Physics, Schloss-
gartenstr. 9, 64289 Darmstadt, Germany

The S-DALINAC is a thrice-recirculating electron accelerator with a
continuous-wave beam at a frequency of 2.9972 GHz that can be op-
erated [1] as a twice-recirculating energy-recovery linac. Optimization
of the bunch length downstream the injector is necessary to improve
beam quality in regular operation as well as in energy-recovery mode.
Currently, measurements of this beam parameter are accomplished by
using the radio-frequency zero-crossing method. Since this method is
time consuming and inaccurate, a new setup for these measurements
using a streak camera is developed. Optical transition radiation from
an aluminum-coated Kapton target is used to map the bunch length
information to a light pulse which enables a precise measurement com-
pared to a scintillating screen. The light pulse can then be evaluated
with the streak camera. The device will be prepared for being useable
at two different measurement setups downstream the injector. This
contribution will present the design and the current status of the mea-
surement setup as well as its properties.

[1] F. Schliessmann et al., Nat. Phys. 19, 597-602 (2023).

*Work supported by the State of Hesse (Cluster Project ELE-
MENTS, Project ID 500/10.006) and by DFG (GRK 2128 AccelencE).

AKBP 10.6 Wed 18:30 E 020
Characterizing Optical Synchrotron Radiation in the Ge-
ometric Optical Phase Space and Optimizing the Energy
Transport to a Photo Detector — eMaRrvIN-DENNIS NoLL, Jo-
HANNES LEONARD STEINMANN, DiMa ErL KHECHEN, ErRHArRD HuT-
TEL, ERIK BRUNDERMANN, and ANKE-SUSANNE MULLER — IBPT,
KIT, Karlsruhe

At the Karlsruhe Research Accelerator (KARA) facility, an electron
beam is generated by a thermionic electron gun, pre-accelerated to 53
MeV by a microtron and then ramped up to 500 MeV in a booster
synchrotron before being injected into the storage ring, where a final
electron energy of 2.5 GeV is reached.

With a circumference of 26 m the booster synchrotron has similar
size and revolution frequency as the proposed large momentum accep-
tance storage ring of the cSTART project at KIT. Both synchrotrons
do not reach equilibrium conditions which emphasizes the need for fast
bunch-by-buch resolved diagnostics.

Compared to a 2D camera, when using 1D photodetectors for syn-
chrotron light based diagnostics, either directly or after a fiber optics
segment, the optic design goal is to maximize the optical intensity at
the photo detector, rather than to keep spacial coherence. In this field
of non-imaging optics the emitter, optical setup and sink can be mod-
elled in the optical phase space, with the etendue being the conserved
quantity and position and angle the independent variables. In this
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contribution we describe the measurement setup and compare with
measurments.

AKBP 10.7 Wed 18:45 E 020
Experiments on Single Electrons at the DELTA Storage
Ring — eZouaIR Usroor!, SuaukaT Kuan!, CARsTEN Mai1l, Ar-
JuN RapHA KRrisuNaAN!, WA’EL Savasl?, and VIVEK Vijavan! —
LCenter for Synchrotron Radiation (DELTA), TU Dortmund Univer-
sity, Dortmund, Germany — 2The Hashemite University, Zarqa, Jor-
dan

The ability to generate a beam consisting of a single electron or a few

electrons introduces novel experimental possibilities when contrasted
with conventional accelerator physics. At DELTA, a 1.5-GeV syn-
chrotron radiation source at TU Dortmund University, scraping the
electron beam reduces the number of electrons in the storage ring while
simultaneously counting the synchrotron radiation photons. Typically,
synchrotron radiation is explained as an electromagnetic wave within
the context of classical electrodynamics. However, the emission of pho-
tons by an individual electron exposes the quantum characteristics in-
herent in synchrotron light. The statistical attributes of these photons
provide extra information that can be applied for purposes of beam
diagnostics. Our experimental setup and first results are presented.



