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AKBP 1: Particle and Photon Sources

Time: Monday 16:00-17:45

AKBP 1.1 Mon 16:00 CHE/0183
Design of a New Photo and Thermionic Hybrid Mode 50 kV
Pulsed Electron Gun for ELSA — eSAMUEL KRONENBERG, KLAUS
DgscH, DaNiEL ELsNER, DENNIS ProrFT, and PHiLIPP HANISCH —
Physikalisches Institut der Universitdt Bonn

For the Linac travelling wave S-band injector at ELSA a new elec-
tron gun is being designed, to enhance the beam parameters obtained
from the old gun. Furthermore, a new single bunch injection mode is
to be realized alongside the standard long pulse (multi bunch) mode,
enabling single bunch operations for accelerator research and develop-
ment in addition to the use for normal operation serving the exper-
imental program. For that a dual-use design is pursued utilizing a
caesium dispenser cathode both as photo- as well as thermionic cath-
ode. First steps including the design of the gun assembly and studies
about its usability as a photoemitter are conducted. A preliminary
design of the gun is presented.

AKBP 1.2 Mon 16:15 CHE/0183
Automated Activation Procedure for GaAs Photocathodes
at Photo-CATCH* — eMaxiMiLiaAN HErRBERT, ToBiaAs EGGERT,
JoacHiM ENDERS, MARKUS ENGART, YuLiYA FRITZSCHE, and VIN-
CENT WENDE — Technische Universitdt Darmstadt, Fachbereich
Physik, Institut fiir Kernphysik, Schlossgartenstr. 9, 64289 Darmstadt

Photo-electron sources using GaAs-based photocathodes are used to
provide high-brightness and high-current beams of spin-polarized elec-
trons for accelerator applications such as ERLs. Such cathodes re-
quire a thin surface layer consisting of Cs and an oxidant in order to
achieve negative electron affinity (NEA) for efficient photoemission.
The layer is deposited during a so-called activation procedure, whose
performance greatly influences the resulting quantum efficiency 7 of
the photocathode and robustness of the layer. An automatization of
the activation procedure could simplify and accelerate this process, in-
dipendent from expert input, for operational use in an accelerator. At
TU Darmstadt, the dedicated test stand Photo-CATCH is available for
GaAs photocathode research. The components of its activation cham-
ber are remote-controlled using EPICS. This contribution will present
recent proof-of-principle studies of a basic automated activation pro-
cedure at Photo-CATCH. Using a co-deposition scheme with Cs and
Og, several automated activations have been performed. A good re-
producibility of n has been observed, with a slight reduction in mean
n compared to manual activation.

*Work supported by DFG (GRK 2128 AccelencE, project number
264883531) and BMBF (05H18RDRB1)

AKBP 1.3 Mon 16:30 CHE/0183
Multi-alkali antimonide photocathodes for highly brilliant
electron beams — eCHEN Wancl2 SonaL MisTry!, JuLius
Konn!, and CHEN WaNg!:3 — 1HZB, Berlin, Germany — 2University
of Siegen, Institute for Materials Engineering, Siegen, Germany —

3Humboldt University of Berlin, Berlin, Germany

One important goal at the SEALab facility is to bring an innovative
superconducting radio-frequency photoelectron injector into operation.
As the electron source in the injector, a photocathode with high quan-
tum efficiency (QE) and long operation lifetime is required. The family
of multi-alkali antimonide photocathodes deposited on Mo substrate
is chosen for this application due to its high QE (>1%) at visible
wavelengths and good thermal conductivity. Currently, Na-K-Sb pho-
tocathodes are produced in a UHV preparation chamber at the photo-
cathode lab of HZB. The influence of deposition parameters is studied
to optimize the growth procedure and to achieve high stability at high
operational temperatures as expected in the photoinjector. X-ray pho-
toemission spectroscopy (XPS) and QE measurements are performed,
and the correlation between chemical composition and QE value are
presented in this contribution.

AKBP 1.4 Mon 16:45 CHE/0183

Development of Multi-alkali antimonides photocathodes
for high brightness photoinjectors — eSANDEEP MOHANTY!,
MiksalL KrasiLNikov!, ANNE OppeLr!, FRANK STEPHAN',
DANIELE SERTOREZ, LAURA MoNaco?, Carro Pacant®, and WoLr-
cANG HiLLERT* — 'DESY Zeuthen, Germany — 2Istituto Nazionale

di Fisica Nucleare - LASA, Segrate, Italy — 3Universita degli Studi di

Location: CHE/0183

Milano & INFN, Segrate, Italy — 4University of Hamburg

Multi-alkali antimonide photocathodes can have high quantum effi-
ciency similar to UV-sensitive (Cs2Te) photocathodes, but with the
advantages of photoemission sensitivity in the green wavelength and
a significant reduction in the mean transverse energy of photoelec-
trons. In order to optimize and better understand the photo emissive
film properties of KCsSb photocathodes, a batch of two photocathodes
with different thicknesses was grown on molybdenum substrates via a
sequential deposition method in a new preparation system at INFN
LASA. During the deposition, a ”multi-wavelengths” diagnostic, i.e.
the measurements of the real-time photocurrent and reflectivity at dif-
ferent wavelengths (in the range from 254 nm - 690 nm) has been ap-
plied.The optical spectra of these semiconductors provide a rich source
of information on their electronic properties.In this report, we present
and discuss the experimental results obtained from the two different
thickness KCsSb photocathodes, along with the effect of Sb thickness
on the cathode’s properties.

AKBP 1.5 Mon 17:00 CHE/0183
Investigation of structural changes in Ti-6Al-4V via high
energy X-ray diffraction caused by fast cyclical heating —
oTim LenGLER!'2, DIETER LoTT2, GUDRID MoORTGAT-Pick!3, and
SABINE RiEMANN? — Universitdt Hamburg, Hamburg, Deutschland
— 2Helmholtz-Zentrum Hereon, Geesthacht, Deutschland — 3DESY,
Hamburg, Deutschland — 4DESY, Zeuthen, Deutschland

For the planned International Linear Collider (ILC) a material for the
positron source target is required which can withstand the high energy
deposition needed for a high luminosity positron source. To distribute
the load and keep the target at a reasonable temperature, the target
is rotated with high velocity. Therefore, the material needs not only
withstand the cyclical thermal load but also the simultaneous mechan-
ical load. In this work, the behaviour of the material Ti-6A1-4V, which
is considered as an appropriate target material, was studied via high
energy X-ray diffraction during a cyclical heating process to gain infor-
mation about changes in the crystal structure and consequently phase
fractions. The material was heated homogeneously via induction to
temperatures between 300 °C and 800 °C with heating rates of 100
°C/s and cooling rates in the range of 25 °C/s and 100 °C/s. Here, the
influence of the maximum and minimum temperature as well as the
cooling rate was investigated. The lattice parameter of the 8 phase
turns out to be the most sensitive parameter that correlates to the
changes in phase fractions at higher temperatures and thus provides
a valuable reference for experiments at the Microtron MAMI, where
Ti-6Al-4V targets will be irradiated by high energy electron beams.

AKBP 1.6 Mon 17:15 CHE/0183
Computational homogenisation of laminated yokes in finite-
element models of fast-ramped orbit corrector magnets —
JAN-MAaceNUs CHRISTMANNY, MoRITzZ VON TRESckow!, eHERBERT
DE GEersEM!, ALEXANDER ALOEVZ, Sajjap H. Mirza2, SvEN
PreIFFER?, and HoLGER ScHLARB2 — ITEMF, TU Darmstadt, Ger-

many — 2DESY, Hamburg, Germany

Fast corrector magnets need to be equipped with iron yokes to keep
their inductance sufficiently low. Even iron stacks with thin laminates
suffer from relevant eddy-current losses at elevated frequencies, caus-
ing Joule losses and invoking a time delay between excitation current
and aperture field. Resolving the individual laminates within a finite-
element model is not feasible. Instead, computational homogenisation
is applied. The lamination stack is modelled as a bulk part and repre-
sented by an anisotropic and frequency-dependent surrogate material.
This contribution illustrates the validity of this approach. The correc-
tion magnets planned for the fast orbit feedback system of PETRA IV
at DESY serve as an example.

AKBP 1.7 Mon 17:30 CHE/0183
The Merit of a Thomson backscattering based Gamma Source
at MESA. — eCurisTorH LoreEy! and AToosa Meseck!:2
1Johannes Gutenberg Universitét, Mainz, Germany — 2Helmholtz
Zentrum Berlin, Berlin, Germany

The Mainz Energy-recovering Superconducting Accelerator (MESA),
currently under construction at the Johannes Gutenberg University
(JGU) in Mainz, will offer two modes of operation, one of which is



SMuK 2023 — AKBP

Monday

an energy-recovering (ER) mode in order to deliver electron beams
of up to 155 MeV to two experiments. As an ERL, MESA, with it’s
high brightness electron beam, is a promising accelerator for supply-
ing a Thomson back scattering based Gamma source. Furthermore,
at MESA, the polarization of the electron beam can be set by the in-

jector. We will present the first results of our performance studies for
a Thomson backscattering based gamma source at MESA. Different
polarization scenarios will be discussed considering a selection of laser
and MESA configurations.

AKBP 2: Advanced Light Sources and their Instrumentation

Time: Monday 16:00-17:45

AKBP 2.1 Mon 16:00 CHE/0184
Powering test results of HTS undulator prototype coils for
compact FELs at 4.2 K — eSeasTIAN C. RicHTER}'2, ANDREAS
W. Grau®, Davip SAEz DE JAUREGUI®, AMALIA BALLARINOZ, AXEL
BeERNHARD!, and ANKE-SUSANNE MULLERD3 — 1LAS, KIT, Karl-
sruhe — 2CERN - 1211 Geneva 23 - Switzerland — 3IBPT, KIT,
Karlsruhe

Short-period and high-field undulators are crucial for the production of
coherent light up to X-rays in compact free-electron lasers (FELs). Be-
sides, future colliders like CLIC or FCC-ee demand high-field damping
wigglers to reach a low beam emittance. Both applications may bene-
fit from the use of high-temperature superconductors (HTS): magnetic
field amplitudes in the range of 2 T become feasible for short periods
of 15 mm and smaller with magnetic gaps of 6 mm at 4.2 K. More-
over, potential operation at higher temperatures may relax cryogenic
requirements and reduce operational costs. This contribution presents
and discusses the powering test results of several HT'S undulator pro-
totype coils, designed and manufactured at CERN, made from coated
ReBCO tape superconductor. The coil set-up was already described in
previous works and is based on non-insulated vertical racetracks with
a period length of 13 mm, assembled with iron poles. Powering tests at
4.2 K were performed at KIT to explore the operation at high current
densities (2 kA/mm?2) and the produced magnetic fields in the iron

pole gap.

AKBP 2.2 Mon 16:15 CHE/0184
Spectro-temporal Properties of Coherently Emitted Radia-
tion Pulses at DELTA — eARrJuN RapHAa KrisHNAN!, BENEDIKT
Busine!, SHAUKAT KHAN!, CARSTEN Marl, WA’EL SALAHZ, ZOHAIR
Usroor!, and Vivek Visayan! — !Center for Synchrotron Radiation
(DELTA), TU Dortmund, Dortmund, Germany — 2The Hashemite
University, Zarqa, Jordan

The short-pulse facility at the 1.5 GeV synchrotron light source
DELTA, operated by the TU Dortmund University, employs the seed-
ing scheme coherent harmonic generation (CHG) to produce ultrashort
pulses in the vacuum ultraviolet and terahertz regime. Since the prop-
erties of the CHG radiation are based on the laser-induced energy
modulation and the microbunching process, the spectral and temporal
properties of the CHG pulses can be controlled by tuning the laser
chirp and the strength of the dispersive chicane. The CHG spectra
at several harmonics of the 800 nm seed laser were recorded using an
image-intensified CCD camera and an XUV spectrometer for different
seed laser chirps and chicane strengths. Convolutional neural net-
works were employed to fit the observed spectra with the simulations
and extract the spectral phase information of the seed laser, taking the
higher-order spectral phase of the seed pulse into consideration.

AKBP 2.3 Mon 16:30 CHE/0184
Highlights from seeded FELQPITZ — eGEORGI GEORGIEV —
DESY Zeuthen

First results from a proof-of-principle experiment for a high-power
accelerator-based THz source were obtained last year at the Photo
Injector Test Facility at DESY in Zeuthen (PITZ). The THz source is
an extension to the linac facility and it is based on a single LCLS-I
undulator. A part of the research program includes studies on seed-
ing methods for the FEL to improve the shot-to-shot stability of the
THz pulses from what is expected from the self-amplified spontaneous
emission (SASE) mode of operation. Several methods to achieve seed-
ing are studied in simulation including pre-bunched electron beams,
external radiation pulse and a super-radiant spike on top of the beam.
Experimental measurements demonstrating the seeding effects from a
pre-bunched electron beam are presented and discussed.

AKBP 2.4 Mon 16:45 CHE/0184

Location: CHE/0184

Wakefield Study for a PCB-Based Arrival-Time Pickup for
Electron Accelerators — eBERNHARD ERIcH JURGEN ScHEIBLE!:2,
MAaRriE KrisTIN CzwaLinna®, HoLceErR ScHLARB®, WOLFGANG
AckeErRMANN? | HERBERT DE GERsEM?, and ANDREAS PENIRSCHKE!
— 1Technische Hochschule Mittelhessen, Wilhelm-Leuschner-Str.
13, 61169 Friedberg, Germany — 2Technische Universitit Darm-
stadt, Karolinenplatz 5, 64289 Darmstadt, Germany — 2Deutsches
Elektronen-Synchrotron DESY, Notkestr. 85, 22607 Hamburg, Ger-

many

Many scientific applications utilize large-scale electron accelerators,
e.g., for imaging in free-electron laser facilities such as the European
XFEL or FLASH. Precise timing information is necessary for stable
operation or to control and evaluate experiments. With growing de-
mands on the accuracy of beam diagnostics especially with smaller
bunch-charges, it is unavoidable that monitoring concepts significantly
affect the beam. To prevent this interaction from becoming intolerable,
it is necessary to quantify and compare it with existing state-of-the-art
structures. In this contribution the wake loss factor of a pickup struc-
ture based on a printed circuit board is determined in electromagnetic
simulations and compared to the pickups of the European XFEL.

AKBP 2.5 Mon 17:00 CHE/0184
Towards Fiber-Optics-Guided Synchrotron Radiation-Based
Longitudinal Beam Diagnostics at the KARA Booster Syn-

chrotron — eMAaRvIN-DENNIS NoLL!, JoHANNES L. STEINMANN!,

Dmva En Kuecuen?, CHRISTIAN GorrFING!, CHRISTINA WIDMANNT,
ERik BRONDERMANN', and ANKE-SUSANNE MULLER! — 'IBPT, KIT,

Karlsruhe — 2LAS, KIT, Karlsruhe

Before injection into the Karlsruhe Research Accelerator (KARA), the
electron storage ring of the KIT Light Source, the beam energy is
ramped up from 53 MeV to 500 MeV by a booster synchrotron. The
whole booster is located in a concrete enclosure inside the storage ring
and thus not accessible during operation. For the study of longitu-
dinal beam dynamics, a cost-effective solution to leverage the syn-
chrotron radiation emitted at the booster bending magnets is desired.
To ensure durability of the setup and to not obstruct the removable
concrete ceiling of the booster enclosure, it is required to place the
radiation-sensitive readout electronics outside of the booster enclosure
and outside of the storage ring. In this contribution, a fiber-optic setup
consisting of commercially available optical components, such as colli-
mators, optical fibers and high bandwidth photodetectors are used. As
a proof-of-concept, we present experimental results of different compo-
nents characterized at the visual light diagnostics port of the storage
ring KARA. In addition, we report on further improvements of the
setup along with planned future experiments.

AKBP 2.6 Mon 17:15 CHE/0184
Simulation Studies on a High-Gain XUV FEL Oscillator at
FLASH — eMARGARIT ASATRIAN!, GEORGIA PARASKAKIZ, VELIZAR
MirrcHEV!, and WoLrceane HiLLERT! — 1University of Hamburg,
22761 Hamburg, Germany — 2Deutsches Elektronen-Synchrotron
DESY, 22607 Hamburg, Germany

Externally seeded high-gain FELs can generate fully coherent radiation
with high shot-to-shot stability. With the application of harmonic con-
version schemes, these qualities can be achieved at wavelengths down
to the soft X-Ray range. However, at the moment, such FEL schemes
aimed at the generation of short-wavelength radiation are limited in
their repetition rate by the suitable seed laser sources and thus are
unable to operate at the full repetition rate of superconducting ma-
chines. Cavity-based FELs have been proposed as a possible solution
that would allow the generation of short-wavelength, fully coherent
FEL radiation at high repetition rates. We present simulation studies
for such a high-gain FEL oscillator, which is planned to be imple-
mented at FLASH. The setup is aimed to operate at the repetition
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rate of 3 MHz, generating fully coherent radiation at the wavelength
of 13.5 nm. The electron beam bunched at 13.5 nm can be further used
in a harmonic conversion scheme to generate fully coherent radiation
at much shorter wavelengths.

AKBP 2.7 Mon 17:30 CHE/0184
Advanced applications of laser heaters — eLiNnus BOLTE!,
PuiLipp AmstuTz?, CHRISTOPHER GERTHZ, SHAUKAT KnAN!, and
CaRsSTEN Mar! — !Center for Synchrotron Radiation (DELTA), TU
Dortmund University, Dortmund, Germany — 2Deutsches Elektronen

Synchrotron DESY, Hamburg Germany

Many FEL facilities use laser heaters to increase the electron energy
spread and hence suppress microbunching instabilities. As part of the
FLASH2020+ upgrade at DESY, a laser heater has been installed up-
stream of the first bunch compressor chicane. The goal of the FLASH
Laser-Assisted Reshaping of Electron bunches (FLARE) project is to
implement energy modulation schemes expanding the laser heater’s
basic purpose. This includes intentionally overheating regions of the
electron bunch, as well as an up to now untested bunch compression
method that will allow the generation of tunable few-femtosecond and
possibly sub-femtosecond electron distributions. First studies on ad-
vanced applications of the laser heater will be presented.

AKBP 3: Accelerator and Medical Physics (joint session ST/AKBP)

Time: Tuesday 11:00-12:30

AKBP 3.1 Tue 11:00 GER/038
Real-time analysis for a scintillating fiber-based ion beam
profile monitor — eLiQIiNG QIN, QIAN YANG, and BLAKE LEVER-
INGTON — Physikalisches Institut, Heidelberg, Germany

For raster scanning of a pencil beam during ion beam therapy, it is
necessary to monitor the beam in real-time for safety and quality rea-
sons.

A scintillating fiber-based beam profile monitor developed from
LHCb fiber winding techniques will offer real-time information of the
pencil beam parameters, including position, width, and intensity, with
a readout rate of up to 10 kHz.

The preliminary reconstruction algorithm for a Gaussian-like beam
is being implemented on an FPGA. Preliminary results of the recon-
struction algorithm performance on the FPGA will be presented.

AKBP 3.2 Tue 11:15 GER/038
Application of HV-CMOS sensor in a position monitor-

ing system for therapeutic ion beams — eBocpan Topko!,

MaTTHIAS BALZER?, ALEXANDER DIERLAMM'2, FELIX EHRLERZ,
UrricH Husemann!, RoLanp KoppPENHOFER!, IvaAN PERIGZ, MAR-
TIN PrrTERMANN! | and ALENA WEBER?® — lInstitute of Experimen-
tal Particle Physics (ETP), Karlsruhe Institute of Technology (KIT)
— 2Institute for Data Processing and Electronics (IPE), KIT — 3now

with Bosch AG

Cancer treatment with ion beams provides critical advantages com-
pared to the photon irradiation approach. The Bragg peak of the ion
energy deposition near the end of the particle range allows to deposit
the maximum of energy to the tumor and minimize the damage of
healthy tissue. The beam position and size can be precisely controlled
by the beam delivery system. In order to provide effective and safe
dose delivery to the tumor, a fast and reliable beam monitoring sys-
tem is required. The studies presented in this talk are focused on the
application of HV-CMOS sensors for such a beam monitoring system.
This system should provide information about beam position, shape
and fluence in real time. It should work under beam intensities up
to 1019 s~1 and deliver fluence information every 1-2 ps. In order to
fulfill the timing requirements, the HitPix chip family with counting
electronics and frame based readout has been developed at the ASIC
and Detector Lab (IPE, KIT). Recent measurements with ion beams
and a multi-chip matrix as well as future developments are discussed.

AKBP 3.3 Tue 11:30 GER/038

Medical irradiation simulations for IBPT accelerators —
oK ATHARINA MAYER!, ERIK BRUNDERMANN!, ALFREDO FERRARI®,
MicHAEL J. Nasse!, Marxkus ScHwarz!, and ANKE-SUSANNE
MuoLLer!2 — 1IBPT, KIT, Karlsruhe — 2LAS, KIT, Karlsruhe —

3IAP, KIT, Karlsruhe

An important cancer treatment method used in oncology is radiation
therapy, in which the tumor is irradiated with ionizing radiation. In re-
cent years, the study of the beneficial effects of short intense radiation
pulses (FLASH effect) or spatially fractionated radiation (Microbeam)
have become an important research field. Systematic studies of this
type often require non-medical accelerators capable of producing the
requested short intense pulses. At KIT, the Ferninfrarot Linac- und
Testexperiment (FLUTE) can produce ultra-short electron bunches
and the KIT storage ring KARA (Karlsruher Research Accelerator)
is a source of pulsed X-rays. Both can be used as pulsed high-energy
radiation sources and compared to conventional X-ray tubes. In this

Location: GER/038

contribution, first dose simulations for FLUTE using the Monte Carlo
simulation program FLUKA are presented.

AKBP 3.4 Tue 11:45 GER/038
Dose Simulation of Ultra-High Energy Electron Beams for
Novel FLASH Radiation Therapy Applications — eKELLY
GrunwaLD, Kraus DescH, DaniEL ELsNneER, DENNIS ProrT, and
LeoNnarpo THOME — Physikalisches Institut der Universitdt Bonn

The electron stretcher facility ELSA delivers up to 3.2 GeV electrons
to external experimental stations. In a new setup the irradiation of tu-
mor cells inside a water volume with doses of up to 50 Gy by ultra-high
energy electrons (UHEE) in time windows of microseconds up to mil-
liseconds (FLASH) is currently investigated. This technique may en-
able highly efficient treatment of deep-seated tumors alongside optimal
sparing and protection of healthy tissue. Along the effort to measure
the dose with a suitable detector, our approach is to determine the op-
timal dose distribution by simulations. Therefore, the electromagnetic
shower process is simulated in Geant4, taking the extracted electron
pulse properties into account. A virtual water volume is constructed
of voxels of different sizes for precise investigation in the volume of
interest. Various properties such as particle types, deposited energy
and the energy spectra of the particle shower can be extracted and cor-
related to relative and absolute dose measurements at the real water
phantom. The method and first results will be presented.

AKBP 3.5 Tue 12:00 GER/038
Evaluation of Measuring Techniques to Determine the Ap-
plied Dose of Ultra-High Energy Electorn Beams in Cell
Samples for FLASH Therapy — eLronNnarDO THOME, KrAus
DescH, DanNIEL ELsNER, DENNIS PrROFT, and KELLY GRUNWALD —
Physikalisches Institut der Universitdat Bonn

The electron accelerator facility ELSA delivers up to 3.2 GeV electrons.
Ultra-high energy electrons (UHEE) in short pulses of microseconds up
to milliseconds (FLASH) are used to investigate the effect of UHEE on
tumor cells. This may enable highly efficient treatment of deep-seated
tumors due to the FLASH effect. Currently, in a preliminary setting
the Booster-Synchrotron is used to deliver electrons of 1.2 GeV energy,
to irradiate cell samples placed in a water phantom. A precise dose
determination is necessary to monitor the efficacy of the biological ef-
fect. Therefore, the usability of different detector types for a precise
dose determination is evaluated.

AKBP 3.6 Tue 12:15 GER/038
Dosimetry tests for FLASH RT at PITZ — eFELIX RIEMER,
ZAKARIA ABOULBANINE, GOWRI ADHIKARI, ZOHRAB AMIRKHANYAN,
NaMmrA AFTAB, PrRACH BOONPORNPRASERT, GEORG GEORGIEV,
ANNA GREBINYK, ANDREAS HOFFMANN, MiIKHAIL KRASILNIKOV,
XIANGKUN L1, ANUSORN LUEANGARAMWONG, RAFFAEL NIEMCZYK,
Housun QiaN, CHrRis RIcCHARD, FRANK STEPHAN, GRYGORII
VAsHCHENKO, ToB1as WEILBACH, and STEVEN WoRrRM — Deutsches
Elektronen-Synchrotron DESY, Platanenallee 6, 15738 Zeuthen, Ger-
many

The Photo Injector Test facility at DESY in Zeuthen (PITZ) can pro-
vide unique beam parameters regarding delivered dose and dose rate.
With an average dose rate of up to 107 Gy/s and peak dose rates of
up to 4-10'3 Gy/s, PITZ is fully capable of FLASH radiation therapy.
Nevertheless, dosimetry is a major challenge. Traditional detectors
cannot provide reliable measurements and linearity up to such high
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dose rates. A new setup is being built to create a test infrastructure
for all kinds of detectors. This includes a completely new beamline
exclusively for FLASH RT and biology experiments. The goal is to
develop and test detectors (also from external users) which cover the
whole range of dose rates available at PITZ. First dosimetry experi-

ments using Gafchromic films were done in air and water. Dose rate
linearity and a limit test of the films were done. Beam parameters
like beam profile, dose depth profile in water, homogeneity and dark
current were measured. First detector tests will be done using silicon
sensors utilized in high energy physics experiments.

AKBP 4: Plasmas and Lasers

Time: Tuesday 16:30-19:00

Group Report AKBP 4.1 Tue 16:30 CHE/0183

Large Energy Depletion of a Beam Driver in a
Plasma-Wakefield Accelerator — eFeLIPE PeNal2, CarL
A. LinpsTrgMD3, Jupita BErINORTAITE!?, JoNAs BIORKLUND

Svensson!, LEwis Bourron!:5:6 SEvErRIN DiEDERICHS!'2, JAMES M.
GARLAND!, Pau GonzALEz CaMiNaLY2, GREGOR Loiscu!+2, SARAH
ScHRODER!, MAXENCE THEVENET!, STEPHAN WESCH!, JONATHAN
Woob!, JENs OsTeErRHOFF', and RicHARD D’Arcy! — !Deutsches
Elektronen-Synchrotron DESY, Hamburg, Germany — 2Universitit
Hamburg, Germany — 3University of Oslo, Norway — *University
College London, UK — 5SUPA, University of Strathclyde, Glasgow,
UK — SThe Cockcroft Institute, Daresbury, UK

Beam-driven plasma-wakefield acceleration has the potential to reduce
the size and construction cost of large-scale accelerator facilities, by
providing accelerating fields orders of magnitude greater than that of
conventional accelerating structures. Affordable running costs require
demonstration of high energy-transfer efficiency from the wall-plug to
the accelerated bunch. For this, drive bunches must be efficiently
produced, strong decelerating fields must be sustained for the drive
bunches until their energy is depleted, and the resulting accelerating
fields must be strongly beam loaded by the trailing bunches. Here we
address the second of these points, showing measurements using a 500
MeV drive bunch where (50£7)% of its total energy is deposited into
a 20 cm long plasma. This level of energy-transfer efficiency demon-
strates that plasma accelerators hold the potential to become compet-
itive with conventional accelerators.

Group Report AKBP 4.2 Tue 17:00 CHE/0183
SPEED: Worldwide first implementation of the EEHG
scheme at a storage ring — eZonairR Usroor!, BENEDIKT
Busina!, ArRNE HeLp!, Smaukar KuAN!, CARSTEN Marl, Ar-
JUN Rapua KrisuNaN', WA’EL SaLanb2, and VIVEK Vijayan! —
LCenter for Synchrotron Radiation (DELTA), TU Dortmund Univer-
sity, Dortmund, Germany — 2The Hashemite University, Zarqa, Jor-

dan

At DELTA, a 1.5-GeV synchrotron radiation source at TU Dortmund
University, the CHG (coherent harmonic generation) scheme is em-
ployed to generate ultrashort radiation pulses. In CHG, the interaction
of electron bunches with laser pulses in a first undulator (modulator)
causes a periodic electron energy modulation. A chicane then induces
a density modulation, giving rise to coherent emission of ultrashort
pulses at harmonics of the seed laser in a second undulator (radia-
tor). A reconfiguration of the U250 device that incorporated the two
undulators and the chicane went underway in summer 2022 to demon-
strate EEHG (echo-enabled harmonic generation, originally proposed
for linac-based free-electron lasers) at a storage ring and to enable the
generation of higher harmonics. The coils of the U250 were rewired to
create two modulators for a twofold laser-electron interaction, two chi-
canes for the manipulation of the electron density, and a radiator, with
only a few undulator periods comprising each section. The produced
EEHG pulses are detected by an in-vacuum grating spectrometer. Ini-
tial results are presented. To our knowledge, this is the first attempt
worldwide to successfully apply EEHG at a storage ring.

Group Report AKBP 4.3 Tue 17:30 CHE/0183
High-temperature superconductor undulators and magnets
for the future compact light sources — eSamira FATEHI, AXEL
BERNHARD, and ANKE-SUSANNE MULLER — Karlsruhe Institute of
Technology (KIT), Karlsruhe, Germany

In this contribution, an overview of the ongoing projects at KIT on
the high-temperature superconductor (HTS) undulators and magnets

Location: CHE/0183

is given, and the research on beam dynamics and magnet design of
a laser-plasma accelerator-based, miniature beam transport line using
HTS novel periodic magnets is presented in detail. In laser-plasma
accelerators (LPA), due to extremely high accelerating gradients, elec-
tron bunches are accelerated to high energies in only a few millimeters
to centimeters of acceleration length. To efficiently capture and trans-
port the LPA-generated bunches in a compact transport line, beam
line designs employing high-strength combined-function magnets based
on high-temperature superconductor technology have been studied.
Moreover, to overcome coil winding challenges in fabricating minia-
ture HT'S magnets, novel periodic magnets have been designed, which
can collimate and guide the electron beams in a well-controlled short-
length transport line. The designed transport line has a length of 1.4
m matching the beam optics parameters of the LPA-generated electron
beams to the transverse-gradient undulator (TGU) requirements.

Group Report AKBP 4.4 Tue 18:00 CHE/0183
Status Of Plasma Diagnostics On The Prototype Plasma
Lens For Optical Matching At The ILC e+ Source — eNicLAS
Hamann!, GrEGor Loiscu?, ManueL Formeral, Kar Lupwig?,
JENs OsTeERHOFF?, and GUDRID MooRTGAT-Pick!:?2 — 1Uni Ham-

burg — 2DESY Hamburg

In recent years, high-gradient, symmetric focusing with active plasma
lenses has regained significant interest due to its potential advantages
in compactness and beam dynamics compared to conventional focusing
elements. A promising application could be optical matching of highly
divergent positrons from the undulator-based ILC positron source into
the downstream accelerating structures to increase the positron yield.
In a collaboration between University Hamburg and DESY Hamburg
a downscaled prototype for this application has been developed. Here,
we present first plasma diagnostics results, such as discharge current
stability, electron density distribution and reproducibility. Addition-
ally, future plans for measuring the magnetic field distribution and a
possible fullscale prototype will be discussed.

Group Report AKBP 4.5 Tue 18:30 CHE/0183
Multi-turn ERL mode of the S-DALINAC* — eMANUEL
DutiNE, MicHAELA ARNOLD, JONNY BIRKHAN, ADRIAN BRAUCH,
JocHiMm ENDERS, Marco FiscHErR, RUBEN GREWE, LARs JUER-
GENSEN, MAXIMILIAN MEIER, NORBERT PIETRALLA, FELIX SCHLIESS-
MANN, DOMINIC SCHNEIDER, MERLE SEEGER, ALEXANDER SMUSKIN,
and MANUEL STEINHORST — Institut fiir Kernphysik, Technische Uni-
versitdt Darmstadt

The superconducting Darmstadt linear accelerator S-DALINAC is a
thrice-recirculating accelerator for electrons supporting a variety of
experimental programs in nuclear physics and nuclear photonics. Be-
sides the conventional acceleration scheme, it can also be operated
as an energy-recovery linac (ERL) [1] and contributes to research on
this exciting topic of technology development. The world-wide first
successful operation as a superconducting multi-turn ERL has been
demonstrated in August 2021 [2]. A variety of projects address further
developments, for instance, dedicated diagnostics to measure the posi-
tion of two beams in the same beamline, simultaneously, or to resolve
its time structure, have been used for first measurements. This con-
tribution gives an overview of their status. [1] M. Arnold et al., First
operation of the superconducting Darmstadt linear electron accelera-
tor as an energy recovery linac, Phys. Rev. Accel. Beams 23, 020101
(2020) [2] F. Schliessmann et al., Realization of a multi-turn energy-
recovery accelerator, Nat. Phys. (in press). *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.
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AKBP 5: Hadron Accelerators

Time: Tuesday 16:30-18:00

AKBP 5.1 Tue 16:30 CHE/0184
Broadband laser cooling of stored relativistic bunched
ion beams at the ESR — eSesasTiaN Krammes!, LARs
Bozyk!, MicHAEL BussMann?3, Noan EIzZENHOFER?, VOLKER
HaNNEN®, Max Horst?, Danier Kierer?, NiLs KIererS,
Tuomas KtaL!7, BENEDIKT LANGFELDY? | XiNwEN MA8, WILFRIED
NorTERSHAUSERY?, Ropovrro SAncuEz!, ULRicH ScHRAMM®10,
MatHias SieEBoLD?, PETER SPILLER', MARKUS STECk!, THOMAS
StoHLKERY 711 KEN UEBERHOLZ®, THOMAS WALTHER®?, HANBING
Wanc8, WEIQiane WENS, DANIEL WiNzEN?, and DANYAL WINTERs!
— 1GSI Darmstadt — 2HZDR. Dresden — 3Casus Gorlitz — 4TU
Darmstadt — °Uni Miinster — Uni Kassel — “HI Jena — S8IMP

Lanzhou — YHFHF Darmstadt — 9TU Dresden — 1 Uni-Jena

High-precision experiments at heavy-ion storage rings strongly bene-
fit from cold ion beams, i.e. beams with a small relative longitudinal
momentum spread (Ap/p) and a small emittance (¢). Especially for
the higher ion intensities and Lorentz factors (y) at FAIR (SIS100),
laser cooling has proven to be a powerful tool for cooling of relativis-
tic bunched ion beams. The principle is based on resonant absorption
(photon momentum & energy) in the longitudinal direction and subse-
quent spontaneous random emission (fluorescence & ion recoil) by the
ions, combined with a moderate bunching of the ion beam. We will re-
port on results from a 2021 laser cooling beamtime at the ESR, where
we could demonstrate for the first time broadband laser cooling of rel-
ativistic bunched C37 ions using a new pulsed UV laser system with
a very high repetition rate, tunable pulse duration, and high power.

AKBP 5.2 Tue 16:45 CHE/0184
Tumor irradiation in mice with a laser-accelerated proton
beam — eFLORIAN KrorL!, FLORIAN-EMANUEL Brack!, ELKE
BeYREUTHER'2, THomMmas Cowan''3, LEoNHARD Karscu!2, Josg-
FINE METzKES-Nc!, Jorc PawreLke!?, MarviN REmorLph3, Ur-
ricH ScHRAMMY3, Tim ZieGLER!3, and KaRL ZEiL! — 'Helmholtz-
Zentrum Dresden-Rossendorf, Dresden, Germany — 2OncoRay - Na-
tional Center for Radiation Research in Oncology, Dresden, Germany
— 3Technische Universitéit Dresden, Dresden, Germany

Oncological studies identified beneficial properties of radiation applied
at dose rates considerably exceeding the clinical standard of 1 Gy/min.
At the Draco PW laser of Helmholtz-Zentrum Dresden-Rossendorf, a
laser-driven proton research platform enables research on ultra-high
dose rate effects for diverse user-specific small animal models.

Tunable single-shot doses are applied to mm-scale volumes on ns
time scales, resulting in instantaneous dose rates around 10° Gy/s.
Dose distributions that uniformly cover the sample volume were gen-
erated from individual broad-band proton bunches provided by our
laser-driven source with unprecedented stability and long-term relia-
bility. Maximum proton energies regularly exceeded 60 MeV.

We conducted the first radiobiological in vivo study with laser-driven
protons using human tumors in a mouse model. We show the con-
certed preparation of mice and laser accelerator, the dose-controlled,
tumor-conform irradiation using a laser-driven as well as a clinical ref-
erence proton source, and the radiobiological evaluation of irradiated
and unirradiated mice for radiation-induced tumor growth delay.

AKBP 5.3 Tue 17:00 CHE/0184
Update on the Future Neutron Beam Line at the Bonn
Isochronous Cyclotron — eMaAXIMILIAN LOEPKE, REINHARD
BEeck, DIETER EVERSHEIM, and DENNIS SAUERLAND — Helmholtz-
Institut fiir Strahlen- und Kernphysik Bonn

The Bonn Isochronous Cyclotron provides a beam of protons,
deuterons, a-particles or other light ions with a mass-to-charge ra-
tio > 1/2 with a kinetic energy ranging from 7 to 14 MeV per nucleon.
Since 2019, a proton beam is utilized for irradiation of e.g. silicon pixel
detectors for radiation hardness studies.

It is planned to extend the facility’s irradiation and experimenta-
tion capabilities by providing a neutron beam in the near future. The
neutrons are produced by splitting-up deuterons into protons and neu-
trons in a thick carbon or beryllium converter. Protons are stopped in
the converter whereas the neutrons’ flux and angular energy distribu-
tion is optimized by a subsequent copper/tungsten collimator. After
collimation, the neutron beam can be utilized to irradiate a target.

The transversal dimension, yield and energy distribution of the neu-

Location: CHE/0184

tron beam has been estimated for different collimator geometries using
simulations with Geant to optimize for radiation hardness tests.

This talk gives a conceptual overview of the future experimental area
and results of the simulations are presented.

AKBP 5.4 Tue 17:15 CHE/0184
Standalone Readout for Mimosis-Sensors of the MVD. —
eBENEDIKT GuTscHE for the CBM-Collaboration — Goethe Univer-
sity Frankfurt

The Micro-Vertex-Detector (MVD) is a four-layer layer pixel detector
and the first detector stage of the CBM experiment. Besides dedi-
cated sensors (MIMOSIS), a fast and robust readout is necessary in
order to handle the data in a proper way. In the prototyping phase
of the detector and for sensor evaluation, a test system with smaller
capabilities regarding the number of read-out sensors has been devel-
oped. This enables the use of a much simpler FPGA-based system. We
chose the TRB platform and existing software framework, originally
developed for HADES at GSI. We are going to show how automated
tests of sensors can be implemented, in order to provide important
information like the dead pixel count or the behaviour of DACs, us-
ing TRB-Software and root-based analysis applications (DABC, Go4)
. This work has been supported by BMBF (05P21RFFC2) and GSI.

AKBP 5.5 Tue 17:30 CHE/0184
Upgrade of the Beam Preparation System of the Bonn
Isochronous Cyclotron — eBiLA DanieL Knoppl, REINHARD
Beck!, PauL-DieTER EVERsSHEIM!, DENNIS SAUERLAND!, and Pas-
caL WorLr? — Helmholtz-Institut fiir Strahlen- und Kernphysik —
2SiLab, Physikalisches Institut, Universitét Bonn

With the Bonn Isochronous Cyclotron either protons, deuterons, al-
pha particles or other light ions with a charge-to-mass ratio > 1/2 are
accelerated to a kinetic energy ranging from 7 to 14 MeV per nucleon.
The extracted beam is guided to one of five experimental sites via a
high-energy beamline.

To ensure a controlled beam transport via this beamline, the beam
is stabilized in angle and position by the beam preparation system
after extraction from the cyclotron. This is achieved by fixating the
beam position in two consecutive locations. Using pairs of adjustable
scrapers which are symmetrically aligned horizontally and vertically
around the design orbit one can deduce the relative beam position in
the transversal plane. This is done by comparing the beam scrape-oft
current at the scrapers when the beam is passing between them. Using
the relative beam position as feedback for a control loop, the respec-
tive beam deviation from the design orbit can be minimized by using
dedicated corrector magnets.

In this talk, the design and development of a new digital readout
and control of the beam preparation system, which replaces the cur-
rent analog one, will be presented.

AKBP 5.6 Tue 17:45 CHE/0184
Kaon beam studies employing coventional hadron beam
concepts at the CERN M2 beam line for the fu-
ture AMBER experiment — eFABIAN METzZGER!'2, DIPANWITA
BANERJEE?, JOHANNES BERNHARD?, LAU GATIGNON3, ALEXANDER
GERBERSHAGEN?, BERNHARD KETZER!, LAURENCE JAMES NEvVAY?Z,
and Sivia ScHun? — lUniversitit Bonn, Helmholtz-Institut fiir
Strahlen- und Kernphysik, Bonn, Germany — 2CERN, Geneva,
Switzerland — 3Lancaster University, Lancaster, United Kingdom —
4University of Groningen, Particle Therapy Research Center, Nether-
lands

As a part of its rich proposed future physics programme, the AMBER
(NA66) experiment aims to measure the inner structure and the exci-
tation spectra of mesons with open strangeness with a high-intensity
kaon beam at the CERN secondary beam line M2. One way to identify
the small fraction of kaons in the available beam is tagging with the
help of differential Cherenkov detectors (CEDARs), which are blind to
other particles and whose detection efficiency depends critically on the
beam parallelism.

In this contribution, we discuss possible improvements of the con-
ventional beam optics to achieve a better performance of the CEDARs
for the AMBER programme with hadron beams, in particular for the
planned Drell-Yan and diffractive measurements. We focus on the in-
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vestigation of multiple scattering in the present setup in the regions
where the beam runs through vacuum windows and air at atmospheric

pressure, and on the optimization of the beam optics.

AKBP 6: New Results from Accelerators for Hadron Physics

Time: Wednesday 11:00-12:30

Group Report AKBP 6.1 Wed 11:00 HSZ/0304
Laser spectroscopy of Mgt at CRYRING@QESR —
eKoNSTANTIN MouR'2, ZorAN ANDELKOVIC®, VOLKER HANNEN?,
FrRANK HEerRrurre®, Max Horst!:2, 1

PuiLLip IMmaram®, KRis-
TIAN KoOnig!2, CLaube KranTz3, MICHAEL LESTINSKY®, YURI

Litvinov3, BERNHARD Maass!5, EsTHER MEeNz®, PaTRICK
MUOLLER!, WILFRIED NORTERSHAUSER!2, SiMoN Rauscub?,
RopoLFO SANCHEz®, RAGANDEEP SiNGH SipHU?, and KeN
UsernoLz? — lInstitut fiir Kernphysik, TU Darmstadt, Germany

— 2Helmholtzforschungsakademie Hessen fiir FATR HFHF, Darm-
stadt, Germany — 3GSI Helmholtzzentrum fiir Schwerionenforschung
GmbH, Germany — *Institut fiir Kernphysik, WWU Miinster, Ger-
many — SANL, Illinois, USA — SHelmholtzinstitut Jena, Germany
— TUniversity of Edinburgh, Scotland

The storage ring CRYRINGQ@ESR at GSI/FAIR is dedicated to preci-
sion experiments with stored and cooled ions of energies down to few
MeV. One of the first experiments at CRYRINGQESR was laser spec-
troscopy on the stable Mg isotopes, carried out to test a possible in-
flight polarization buildup by optical pumping. Especially parity-non-
conservation experiments would benefit from this technique. During
the first attempts, we found an unexpectedly fast population transfer
between the hyperfine ground states F=2,3 of 2°Mg™, which could be
associated with the mixing of velocity classes caused by synchrotron
oscillations in bunched-beam operation. We present the current status
of the experiment and discuss the influence of dynamic effects. This
work is supported by BMBF contract 05P21RDFA1.

Group Report AKBP 6.2 Wed 11:30 HSZ/0304
Laser-Driven Acceleration of Gold Ions — eLaura DEe-
SIREE GEULIG, ERIN GRACE F1rzPATRICK, MAXIMILIAN J. WEISER,
VERONIKA KRATZER, VIiTUus MaAcIN, Masoup AFSHARI, JORG
ScHREIBER, and PEeETER G. THIROLF — Ludwig-Maximilians-
Universitdt Miinchen

Location: HSZ/0304

The efficient acceleration of gold ions is a first step towards the ’fission-
fusion’ reaction mechanism, which aims at investigating the rapid neu-
tron capture process in the vicinity of the N=126 waiting point[1]. In
our recent measurement at the PHELIX laser with a pulse length of
500fs, for the first time, the laser-based acceleration of gold ions above 7
MeV /u was demonstrated. Additionally, individual gold charge states
were resolved with unprecedent resolution[2]. This has allowed the
investigation of the role of collisional ionization using a developmen-
tal branch of the particle-in-cell simulation code EPOCH][3], showing
a much better agreement of the simulated charge state distributions
with the experimentally measured ones than when only considering
field ionization. This work is continued at the Centre for Advanced
Laser Applications (CALA), using the ATLAS3000 laser (800nm cen-
tral wavelength, 25 fs pulse length).

[1] D. Habs et al., Appl. Phys. B 103, 471-484 (2011)

[2] F.H. Lindner et al., Sci. Rep. 12, 4784 (2022)

[3] M. Afshari et al., Sci.Rep. 12, 18260 (2022)

Group Report AKBP 6.3 Wed 12:00 HSZ/0304
Pure Copper and Stainless Steel Additive Manufacturing of
an IH-Type Linac Structure — eHENDRIK HAHNEL, ADEM ATES,
and ULricH RATZINGER — Institut fiir Angewandte Physik, Goethe
Universitat, Frankfurt am Main

Additive manufacturing ("AM”) has become a powerful tool for rapid
prototyping and manufacturing of complex geometries. A 433 MHz
IH-DTL cavity has been constructed to act as a proof of concept for
direct additive manufacturing of linac components. In this case, the
internal drift tube structure has been produced from 1.4404 stainless
steel, as well as pure copper using AM. The Prototype cavity, as well
as stainless steel AM parts have been copper plated. We present re-
sults from low level rf measurements of the cavity with and without
copper plating, as well as the status of preparations for high power rf
tests with a 30 kW pulsed power amplifier.

AKBP 7: Experiments for Advanced Light Sources

Time: Wednesday 14:00-15:30

Group Report AKBP 7.1 Wed 14:00 HSZ/0304

Seeded free-electron laser driven by laser-plasma acceler-
ators - a quest to compact high-brilliance x-ray lasers

— eARIE IrmMAN!, AMIN Guarra!, MaRIE LaBar?, ELEONORE

RousseL®, JURJEN CoUPERUS-CABADAG!, ALEXANDRE LOULERGUEZ,
SUSANNE ScHOBEL!, MAaXweLL LABERGE!, Parrick UFErR!, YEN-
Yu Cuanc!, NicoLas Huserr?, Moussa EL AJjjouRri?, ANTHONY
BERLIOUX?, MATHIEU VALLEAUZ, PHILIPPE BERTEAUD?, FREDERIC
Bracui?, SEBasTIEN CoRrDE*, ALEXANDER DEeBus!, CarLos Dk
Ovriviera2, JEAN-PIERRE DuvaL?, Yannick DieTricu?, CHRISTO-
PHER EI1seNnManN!, JunieNn GauTier?, RENE GEBHARDT!, SI-
MoN Grawms!, Uwe HeLsic!, CHrisTIAN HERBEAUX2?, CHARLES

Kitécr?, OLENA KoNoNENKO?, MicHAEL KunTzscu!, STEPHANE

L2, BRuNo LELUANZ, FABRICE MARTEAUZ, Mana Huy Ncuyvyen?
b b 9 9

RicHARD Pauscu!, PascaL Rousseau?, MoOURAD SEBDAOUI?
b b b

Kraus STEINIGER', KEIHAN TavakoL