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Overview of Sessions

(Lecture halls AKBP-H13 and AKBP-H14; Poster P)

Invited talks of the joint symposium Plasma Induced Accelerators (SYPA)
See SYPA for the full program of the symposium.

SYPA 1.1  Wed

SYPA 1.2 Wed

SYPA 1.3 Wed

Sessions

AKBP 1.1-1.6
AKBP 2.1-2.5
AKBP 3.1-3.7
AKBP 4.1-4.6
AKBP 5.1-5.6
AKBP 6.1-6.6
AKBP 7.1-7.6
AKBP 8.1-8.6
AKBP 9.1-9.6
AKBP 10.1-10.5
AKBP 11.1-11.7
AKBP 12.1-12.6
AKBP 13.1-13.7
AKBP 14.1-14.7
AKBP 15

11:00-11:30  Audimax Laser-driven ion acceleration -20 years of research: applications
and prospect- — eMARKUS ROTH

11:30-12:00 Audimax Laser-plasma ion accelerators for radio-biological research —
oK ARL ZEIL

12:00-12:30  Audimax Hybrid plasma accelerators towards higher-quality electron beams
— oS. KarscH, M. FOERSTER, A. DOpp, M. GILLJOHANN, J.
GOTZFRIED, K. V. GRAFENSTEIN, F'. HABERSTROH, J. WENZ, S. CORDE,
O. KONONENKO, B. HIDDING, T. HEINEMANN, T. KuUrz, J. COUPERUS-
CABADAG, U. SCHRAMM, A. DEBUS, A. MARTINEZ DE LA OSSA

Mon 14:00-15:30 AKBP-H13 New Accelerator Concepts 1

Mon 14:00-15:15 AKBP-H14 Radiofrequency Systems 1

Mon 16:00-17:45 AKBP-H13 Diagnostics, Control and Instrumentation 1

Mon 16:00-17:30 AKBP-H14 Radiation Generation and Applications

Tue  14:00-15:30 AKBP-H13 Hadron Accelerators — New Devices and Techniques

Tue  14:00-15:30 AKBP-H14 Beam Dynamics 1

Tue 16:00-17:30 AKBP-H13 Particle Sources

Tue 16:00-17:30 AKBP-H14 Radiofrequency Systems 2 — Superconductivity

Wed 14:00-15:30 AKBP-H13 Diagnostics, Control, Modeling, Modern IT Applications

Wed 14:00-15:15 AKBP-H14 Electron Accelerators and FEL’s

Wed 16:00-17:45 AKBP-H13 Beam Dynamics 2

Wed 16:00-17:30 AKBP-H14 New Accelerator Concepts 2

Thu 14:00-15:45 AKBP-H13 Diagnostics, Control and Instrumentation 2

Thu 16:00-17:30 P Posters

Thu 18:00-19:00 AKBP-MV  Members’ Assembly

Members’ Assembly of the Working Group on Accelerator Physics

Thursday 18:00-19:00 AKBP-MV
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Monday

AKBP 1: New Accelerator Concepts 1

Time: Monday 14:00-15:30

AKBP 1.1 Mon 14:00 AKBP-H13
A new transport line for transverse gradient undulator exper-
iments at the JETT laser plasma accelerator in Jena — eMaAisul
Ning, SaAMIRA FaTeHI, AXEL BERNHARD, ROBERT ROSsMANITH, and
ANKE-SUSANNE MULLER — KIT,Karlsruhe,Germany

In this contribution, we describe the current status of the ongoing
upgrade of an electron beam transport line employed in the successful
experimental demonstration of capture and matching of a laser plasma-
accelerated beam at the JETI laser facility, University of Jena. This
upgrade aims at adapting the beam line to the higher electron ener-
gies achievable with the new JETI laser and enabling an experimental
proof of the transverse gradient undulator concept to be performed in
a collaboration between KIT and the University of Jena. The upgrade
comprises the redesign of both the beam transport line magnets and
of the beam optics, which will be described and discussed in detail.
This work is supported by the BMBF project 056K19VKA PlasmaFEL
(Federal Ministry of Education and Research).

AKBP 1.2 Mon 14:15 AKBP-H13

Synthetic shadowgrams of laser-plasma accelerators com-
puted by a PIConGPU in-situ plugin — eFINN-OLE
CarsTeENs2, Kraus STrINIGER!, RicHARD Pauscu!, YEN-Yu
Cuanc!, SusanNeE ScuOBEL!, JurJEN Couperus!, ARIE IRmMAN,
Max Leumann'2, RENE WIDERA', MicHAEL Bussmann!:3, UL-
ricH ScaraMMb2 TrHomas Cowan'2) and ALEXANDER DEBus! —
Helmholtz-Zentrum Dresden-Rossendorf — 2Technische Universitéit
Dresden — 3Center for Advanced Systems Understanding Gorlitz
Few-cycle shadowgraphy is a valuable diagnostic for laser-plasma accel-
erators to obtain insight into the pm- and fs-scale relativistic plasma
dynamics. To enhance the understanding of experimental shadow-
grams we developed a synthetic shadowgram diagnostic within the
fully relativistic particle-in-cell code PIConGPU.

In an initial version of the synthetic shadowgraphy diagnostic, the
probe laser is propagated through the plasma using PIConGPU, and
then extracted and propagated onto a virtual CCD using a post-
processing code based on Fourier optics. However, the latter step re-
quires 3D-FFTs, which results in performance and scaling limitations
in large-scale simulations. To circumvent this, we develop an in-situ
plugin for PIConGPU, in which we extract the probe laser slice-wise
to obtain the synthetic shadowgrams during the simulation without
post-processing.

In this talk, we present the development of the PIConGPU plugin
and show preliminary results of synthetic shadowgrams for laser and
plasma wakefield accelerators.

AKBP 1.3 Mon 14:30 AKBP-H13
Simulating hybrid laser-plasma wakefield accelerators using
PIConGPU — eR. Pauscu!, J. P. Couperus!, S. Scu®BeLb?2,
S. BasTrakov!', Y.-Y. Cuanc!, S. Corpe?, H. Ding®>% A.
Do6pPP6, F. M. ForsTER?, M. GILLIOHANN®56 F. HABERSTROH®,
T. Heinemann”8, B. Hipping®, S. Karscu®6, A. Kornrer!, O.
KononeENko?, A. Knerscu?, T. Kurz!2, A. MARTINES DE LAS
Ossa”, A. NutTer®, G. Ras?, K. SteiNnicer!, U. Scurammb2, P.
Urer!2, R. Wiperal, A. Irman!, M. Bussmann®!, and A. DeBus?!
— 'HZDR — 2TU Dresden — 3CASUS — 4LOA — SLMU — 5MPQ
— "DESY — 8University of Strathclyde

An LPWFA accelerator uses electrons from a laser wakefield acceler-
ator stage to drive a second plasma wakefield accelerator stage. This
approach makes it possible to downscale PWFAs from kilometer-sized
facilities to tabletop experiments and makes the improved beam quality
of PWFAs available to LWFA laboratories. The experimental realiza-
tion of the hybrid accelerator at HZDR was accompanied by a simu-
lation campaign with the fully GPU accelerated, 3D3V particle-in-cell
PIConGPU. Running simulations on modern GPUs allowed reducing
simulation time while modeling different experimental settings in a
fully three-dimensional setup. The latter enabled studying the influ-
ence of tilted shock fronts and few-cycle probes, among others. In this
talk, we will not only introduce the general concept but also discuss
some of the recent results obtained using particle-in-cell simulations.
Moreover, the technical innovations in PIConGPU that have enabled
these new types of simulations will also be briefly addressed.

AKBP 1.4 Mon 14:45 AKBP-H13

Location: AKBP-H13

Investigation of beam quality enhancement with tailored
down-ramp profiles in laser wakefield accelerators us-
ing particle-in-cell simulations — eJonas GunzL!:2, RicHARD
Pauscu!, SErRGEI BasTrRakov!, MicHAEL Bussmann®l, YEN-YU
Cuanc!, JurieNn Couptrus!, ARIE IRMAN!, SUSANNE ScHOBELDZ,
Kraus SteNicER!, RENE WipeEral, ULricH ScrHrRaMM!:2, and

ALEXANDER DEBUs! — 'HZDR — 2TU Dresden — 3CASUS

Electrons from laser wakefield accelerators (LWFA) can be ultrashort
and quasi-monoenergetic. They have the potential to be an ideal
source for advanced light sources or beam drivers for hybrid laser-
plasma wakefield accelerators (LPWFA). A wide variety of injection
methods have already been developed to produce high-quality LWFA
electrons. However, such high-quality electron bunches may degrade
upon exiting the LWFA stage.

This poster addresses quality-preserving methods for extracting elec-
tron beams from laser wakefield accelerators by adjusting the plasma
density of the down ramp. By modeling different gas profiles with
the fully relativistic particle-in-cell code PIConGPU, not only the fi-
nal beam quality but also all relevant physical effects can be studied
in detail. This allows not only to find an optimal quality-preserving
down ramp but also to study the influence of changes in laser focus
position on beam properties during extraction.

AKBP 1.5 Mon 15:00 AKBP-H13
Progress toward high overall energy efficiency in a beam-
driven plasma-wakefield accelerator stage — eFELIPE PENALZ,
Juprta BriNorTarTE!"3, JoNas BIORKLUND SvVENssoN', LEwis
Bourron'*5 GRrREGORY BovLe!, JoNaTHAN CHRISTOPHER WoOD!,
BriaN FosTeER®, JaMEs MaArTHEW GARLAND!, Pau GonzaLEz!:2,
CaArRL A. LinpsTRgM!, GREcor Loiscu!, SARAH ScCHRODER!,
STeEPHAN WescH!, JENs OsTERHOFF!, and RicHARD D’Arcy! —
IDeutsches Elektronen-Synchrotron DESY, Notkestrafie 85, 22607
Hamburg, Germany — 2Universitat Hamburg, Luruper Chaussee 149,
22761 Hamburg, Germany — 3University College London, London,
United Kingdom — “SUPA, Department of Physics, University of
Strathclyde, Glasgow, United Kingdom — 5The Cockcroft Institute,
Daresbury, United Kingdom — 8John Adams Institute, University of

Oxford, UK

Beam-driven plasma-wakefield acceleration has the potential to reduce
the building cost of accelerator facilities, with large accelerating fields
that are orders of magnitude greater than radio-frequency cavities.
Sustaining strong decelerating fields for the driver and strong acceler-
ating fields for the trailing bunch across long plasma stages will be key
to demonstrating high energy efficiency in this scheme. We present
preliminary experimental results towards high overall energy efficiency
performed at the FLASHForward plasma-accelerator facility at DESY.

AKBP 1.6 Mon 15:15 AKBP-H13
Experimental results of Trojan horse injection in a hy-
brid LPWFA — eParrick Urerb2, ArastaiR NUTTER3, YEN-
Yu Cuancl, SEBasTiEN CorpE?, JURJEN CoUPERUS CABADAG!,
ALEXANDER DEBUS!, ANDREAs DopP®, THoMas HEINEMANNSS,
BeErNHARD HippiNGg3, Max GiLLionann®® Steran Karscu?,
ALExXANDER KoHLER!, OLENA KoNoNENKO?, RIcHARD Pausch!,
SusanNE ScHOBEL!"2, ALBERTO MARTINEZ DE LA Ossa® Urricn
ScaraMM!2) and ARriE IrmMan! — lHelmholtz-Zentrum Dresden-
Rossendorf, Germany — 2Technische Universitit Dresden, Germany
— 3University of Strathclyde, Glasgow, UK — 4LOA, ENSTA Paris-
Tech, CNRS, Ecole Polytechnique, Université Paris-Saclay, France —
5Ludwig-Maximilians-Universitét Miinchen, Germany — ®Deutsches

Elektronen-Synchrotron DESY, Hamburg, Germany

A hybrid (LPWFA) plasma accelerator combines the two schemes
of plasma acceleration, using a laser (LWFA) and an electron beam
(PWFA) to drive the plasma wave, with the goal to combine the advan-
tages of both methods. This concept allows studies of PWFA-physics
in compact setups as well as generating high-quality electron beams to
fulfill the demands of secondary light sources like FELs. We present ex-
perimental results from hybrid plasma accelerators using plasma cath-
ode injection also known as Trojan horse injection. A short-pulsed
laser is used as the injector in the second stage of the accelerator prop-
agating perpendicular to the electron beam. When timed such, that
injector laser and the first cavity of the wakefield overlap, the creation
of low-energy-spread witness beams have been observed.
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Monday

AKBP 2: Radiofrequency Systems 1

Time: Monday 14:00-15:15

AKBP 2.1 Mon 14:00 AKBP-H14
Goubau-Line Set Up for Bench Testing Impedance of IVU32
Components — ePauL VorLz — Helmholtz-Zentrum Berlin — Jo-
hannes Gutenberg Universitat Mainz

The worldwide first in-vacuum elliptical undulator, IVUE32, is being
developed at Helmholtz-Zentrum Berlin. The 2.5 m long device with
a period length of 3.2 cm and a minimum gap of about 7 mm is to
be installed in the BESSY II storage ring. It will deliver radiation in
the soft X-ray range to several beamlines. The proximity of the un-
dulator 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 in-
stallation and operation, as unforeseen heating of components could
have catastrophic consequences. 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 sur-
face waves with a transverse electric field resembling that of a charged
particle beam out to a certain radial distance. A concept optimized for
bench testing IVUE32-components will be discussed, microwave simu-
lations will be presented, and progress towards a test bench prototype
will be shown.

AKBP 2.2 Mon 14:15 AKBP-H14
Commissioning of a new B-Mapping System for SRF Cav-
ity Performance Tests — eJonas C. WoLrr!'2, WoLrcang C.
A. HiLerr!2, ANDRE Go6sseL!, DETLEF REscHkE!, LEA STEDER!,
and LENNART TRELLE! — !Deutsches Elektronen-Synchrotron DESY,
Notkestrafe 85, 22607 Hamburg — 2Universitdt Hamburg - Institut fiir
Experimentalphysik, Luruper Chaussee 149, 22761 Hamburg

Magnetic flux trapped in the Niobium bulk material of superconduct-
ing radio frequency (SRF) cavities degrades their quality factor and
the accelerating gradient. The sensitivity for flux trapping is mainly
determined by the treatment and the geometry of the cavity as well as
the Niobium grain size and orientation. To potentially improve the flux
expulsion characteristics of SRF cavities and hence the efficiency of fu-
ture accelerator facilities, further studies of the trapping behavior are
essential. For this purpose a so-called B-mapping system to monitor
the magnetic flux along the outer cavity surface of 1.3 GHz TESLA-
Type single-cell SRF cavities has been developed and is currently in
the commissioning phase at DESY. Contrary to similar approaches,
this system digitizes the sensor signals already inside of the cryostat
to extensively reduce the number of required cable feedthroughs. Fur-
thermore, the signal-to-noise ratio and consequently the measuring
sensitivity can be enhanced by shorter analog signal lines, less thermal
noise and the Mu-metal shielding of the cryostat. In this contribu-
tion the design, required signal processing circuitry for the calibration
as well as first performance test results of the B-mapping system are
presented in detail.

AKBP 2.3 Mon 14:30 AKBP-H14
Upgrading the Booster Synchrotron RF with a Solid State
Amplifier — eMicHAEL SwWITKA, FRANK FROMMBERGER, KLAUS
DescH, PuiLipp HANiscH, and DANIEL EvLsNEr — Elektronen-

Location: AKBP-H14

Stretcher-Anlage ELSA, Physikalisches Institut, Universitdt Bonn

The DESY-type RF resonator of the ELSA facility’s 1.6 GeV syn-
chrotron has been powered by a conventional klystron amplifier since
its early days in 1967. The setup was modified to serve the ELSA
stretcher ring as booster synchrotron in 1987, but the RF infrastruc-
ture was barely altered. As repairs of the reliable, but antiquated RF
source become foreseeingly impossible due to the lack of spare part
availability, the replacement of the klystron amplifier chain in favour
of a state-of-the-art solid state amplifier is carried out. We present the
current status of the replacement procedure and first results.

AKBP 2.4 Mon 14:45 AKBP-H14
Upgrade of the 25 MW RF Station for the Linear Accelerator
LINAC2 at ELSA — eDenNIs ProFT, KLAUs DEscH, and DANIEL
EvsNner — Elektronen-Stretcher-Anlage ELSA, Physikalisches Insti-
tut, Universitdt Bonn

At the Electron Stretcher Facility ELSA the first acceleration stage
consists of a 3 GHz traveling wave linear accelerator. It was powered
by a 25 MW pulsed high power klystron amplifier. After a failure of
the focusing solenoid the required output power could not be reached
anymore resulting in an inadvertently complete overhaul of the RF
station.

The new RF station has successfully been operating since the begin-
ning of 2021. In this contribution I will present the new setup includ-
ing the new parameter monitoring capabilities as well as the lessons
learned in RF engineering as an accelerator physicist.

AKBP 2.5 Mon 15:00 AKBP-H14
Update of the Quadrupole Resonator for SRF R&D at
DESY — eRicarpO MonNRrROY-ViLLal2, DETLEF REscHKE!, An-

prREA Muns!, Jan-Henprik THIE!, Make RonLiNG!, MAR-
2

TIN LeEMKE!, Worrcancg HiLLERT?, MaRc WENsSKAT2, WOLF-
GANG ACKERMANN®, SEBASTIAN KECKERT?, and OLIVER KUGELER?
— 1Deutsches Elektronen-Synchrotron, Hamburg, Germany —
2Universitédt Hamburg, Institut fiir Experimentalphysik, Hamburg,
Germany — 3Institut fiir Teilchenbeschleunigung und Elektromag-
netische Felder, Darmstadt, Germany — “Helmholtz-Zentrum Berlin,

Berlin, Germany

Superconducting radiofrequency (RF) cavities made of Nb have been
shown to achieve their theoretical limit, while only minor improve-
ments using standard procedures are expected in operation. Hence,
new treatments and materials that tailor the RF surface are manda-
tory. Since theoretical models of the RF behavior of such surfaces
do not fully describe the observations, we lack guidance for future re-
search and identifying important parameters. To provide experimental
data to improve these theoretical models and study material proper-
ties, and their impact on the RF performance, a dedicated sample test
system is needed. The quadrupole resonator (QPR) is such a test cav-
ity and allows for investigating samples of 7.5 cm in diameter under
superconducting-cavity-like conditions in a wide parameter space de-
fined by temperature, magnetic field and frequency. In this work we
report the status of the QPR being developed as a joint project of
Universitdt Hamburg and DESY.

AKBP 3: Diagnostics, Control and Instrumentation 1

Time: Monday 16:00-17:45

AKBP 3.1 Mon 16:00 AKBP-H13
Simulation of the effect of corrugated structures on the lon-
gitudinal beam dynamics at KARA — eSEBASTIAN MAIER!,
MiriaM Brosi?, AKIRA MocHIHASHIZ, MICHAEL J. Nasse?, MARKUS
ScawARzZ, and ANKE-SUSANNE MULLERY2 — 1LAS, KIT, Karlsruhe

— 2IBPT, KIT, Karlsruhe

Two parallel corrugated plates will be installed at the KIT storage ring
KARA (KArlsruhe Research Accelerator). This impedance manipula-
tion structure will be used to study and eventually control the beam
dynamics and the emitted coherent synchrotron radiation (CSR). In
this contribution, we present the influence of the parameters of the
structure on its impedance and simulation results obtained with the

Location: AKBP-H13

Vlasov-Fokker-Planck solver Inovesa showing the impedance impact of
different corrugated structures on the CSR power. This work is sup-
ported by the DFG project 431704792 in the ANR-DFG collaboration
project ULTRASYNC. Sebastian Maier acknowledges the support by
the DFG-funded Doctoral School ”Karlsruhe School of Elementary and
Astroparticle Physics: Science and Technology”

AKBP 3.2 Mon 16:15 AKBP-H13
Implementing electro-optical detection methods for far-field
THz detection at DELTA — eVivEk V1AYAN, ARNE HELD,
SHAUKAT KHAN, CARSTEN MaIl, and Boris Sawapski — Center
for Synchrotron Radiation (DELTA), TU Dortmund, Dortmund, Ger-
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Monday

many

At the DELTA storage ring at TU Dortmund University, ultrashort
THz pulses are coherently emitted by the interaction of a single elec-
tron bunch with an ultrashort laser pulse. This THz radiation can
be used as a diagnostics tool for the laser-electron interaction as well
as for studies of general storage ring parameters and electron beam
dynamics. Currently, different thermal and photoconductive THz de-
tectors are used at DELTA, which are sensitive to the intensity of
the radiation. Detection schemes using the electro-optic effect enable
a quantitative detection of the THz pulse shape with sub-picosecond
resolution and are sensitive to both amplitude and phase information
of the signal. An experimental setup based on electro-optical detection
is currently being implemented at DELTA and its progress is discussed.

AKBP 3.3 Mon 16:30 AKBP-H13

Picosecond time-resolved solvated electron evolution trig-
gered within laser-accelerated proton tracks in liquid
water — ®ALEXANDER PRASSELSPERGER', MARK COUGHLANZ,
NicoLE BREsSLIN?2, MARK YEUNG2, CHRISTINE ARTHUR?, HAN-
NAH DONNELLY?, STEVEN WHITEZ, MAsSoUD AFSHARI', MARTIN
SpEICHER!, RoNG Yanag!, BALDER VILLAGOMEZ-BERNABE?, FRED-
ERICK J. CURRELL3, JORG SCHREIBER!, and BRENDAN DROMEY?Z —
IFakultdt fiir Physik, Ludwig-Maximilians-Universitdt Miinchen —
2School of Mathematics and Physics, Queens University Belfast —

3School of Chemistry, The University of Manchester

The processes initiating ion track formation in matter are fundamental
to radiation science. Gauduel et al. (2010) proposed the dissipation
time within these tracks to scale with the local energy density. This es-
pecially applies to state-of-the-art laser-based accelerators where peak
currents of > 106 A4 have been reached. Utilising a laser-ion-accelerator,
we were able to demonstrate these delaying mechanisms for the first
time (PRL 2021). By picking a synchronized chirped probe from the
main driving laser pulse of a TNSA scheme, we implemented a single-
shot 1.12ps time-resolved transmission imaging setup. Probing the
interactions of accelerated proton bunches in HoO with this setting
revealed the temporal evolution of the solvated electron density over
1ns covering both, the x-ray and the ion bunch interactions emitted
during the TNSA process. The absolute timing reference provided by
the x-rays enabled the measurement of a > 20ps delay in solvation
time when compared to models presuming lower local energy density.

AKBP 3.4 Mon 16:45 AKBP-H13
Slow control loop to stabilize the RF power of the FLUTE
electron gun — eMAaRvIN NoLL, NIGEL SMALE, ANDREAS BOHM,
Icor KRizNAR, MARCEL ScHUH, ROBERT RUPRECHT, JOHN JELON-
NEK, and ANKE-SUSANNE MULLER — Karlsruher Institut fiir Tech-
nologie (KIT), Karlsruhe, Germany

The linear accelerator FLUTE (Far Infrared Linac and Test Experi-
ment) at KIT serves as a test facility for accelerator research and for
the generation of ultra-intense coherent THz radiation.

To achieve stable THz photon energy and optimal beam trajectory,
the energy of the electrons emitted from the RF photo-injector must
be stable. The accelerating voltage of the RF cavity has been shown to
be a significant influencing factor. Here, we report on the development
of a slow closed-loop feedback system to stabilize the RF power and
thus the accelerating voltage in the RF photo-injector cavity. With
this closed-loop feedback system the relative standard deviation of the
RF power in the cavity can be improved by 8.5 %.

AKBP 3.5 Mon 17:00 AKBP-H13
A streak camera for measuring the temporal correlation of
two pulses in the few-fs range — eMARrRc OSENBERG, MICHAEL
Stumpr, and GEORG PRETZLER — Institut fiir Laser- und Plasma-
physik, Heinrich-Heine-Universitat Diisseldorf
For experiments with fs-scale XFEL or electron pulses together with
laser pulses, the mutual timing is crucial. In this talk we present a
novel all-optical method for obtaining such timing results with fs reso-
lution. We developed a setup based on a Kerr gate which was elongated
into a 1D structure along which single-shot temporal resolution is cre-
ated within a tunable time window in the ps-range like in a streak
camera. The setup requires an ultrashort laser pulse as the gate and
an arbitrary light pulse as the signal. In the talk, we will present the
setup and its characteristics and will discuss different ways to use it
for various signal types, like OTR in the case of an electron pulse, for
example.

AKBP 3.6 Mon 17:15 AKBP-H13
Laser alignment of internal components of the linear accel-
erator FLUTE — eJENS SCHAFER, BASTIAN HARER, MATTHIAS
NABINGER, MICHAEL J. Nasse, RoBERT RUPRECHT, NIGEL J. SMALE,
and ANKE-SUSANNE MULLER — KIT, Karlsruhe, Deutschland

The linac-based test facility FLUTE (Ferninfrarot Linac- Und Test
Experiment) at KIT will be used to study novel accelerator technol-
ogy and provide intense THz pulses. The latest experiments involving
a Split Ring Resonator for longitudinal bunch profile measurements
pushed the requirements on alignment precision of several hardware
components down to the sub-milimeter level. In order to achieve the
required precision, the low energy section of FLUTE was opened and
an alignment laser was installed to mark mechanical axis of the ma-
chine. This presentation addresses details and challenges of this laser-
based alignment process. Jens Schifer acknowledges the support by
the Doctoral School KSETA (Karlsruhe School of Elementary and As-
troparticle Physics: Science and Technology).

AKBP 3.7 Mon 17:30 AKBP-H13
Development of an electro-optical longitudinal bunch pro-
file monitor at KARA towards a beam diagnostics tool
for FCC-ee — eMicHAa ReEissic!, ErRik BRONDERMANN!, STEFAN
FunkNER!, BasTiaN HARER!, GUDRUN NIEHUES!, MEGHANA M.
Parin?, CHRISTINA WIDMANN2, and ANKE-SUSANNE MUOLLERDZ

BPT, KIT, Karlsruhe — 2LAS, KIT, Karlsruhe

The Karlsruhe Research Accelerator (KARA) at KIT features an
electro-optical (EO) near-field diagnostics setup to conduct turn-by-
turn longitudinal bunch profile measurements in the storage ring using
electro-optical spectral decoding (EOSD). Within the Future Circular
Collider Innovation Study (FCCIS) an EO monitor using the same
technique is being conceived to measure the longitudinal profile and
center-of-charge of the bunches in the future electron-positron collider
FCC-ee. This contribution provides an overview of the EO near-field
diagnostics at KARA and discusses the development and its challenges
towards an effective beam diagnostics concept for the FCC-ee.

M. R. and M. M. P. acknowledge the support by the DFG-funded
Doctoral School ”Karlsruhe School of Elementary and Astroparticle
Physics: Science and Technology”. C. W. achnowledges funding by
BMBF contract number 05K19VKD.

AKBP 4: Radiation Generation and Applications

Time: Monday 16:00-17:30

AKBP 4.1 Mon 16:00 AKBP-H14
Status of Thomson Backscattering Investigation at MESA —
eCurisTorH Lorey! and Aroosa Meseck™? — !Johannes Guten-
berg Universitit, Mainz, Germany — 2Helmholtz Zentrum Berlin,
Berlin, Germany

At the Johannes Gutenberg University (JGU) in Mainz, a new acceler-
ator is currently under construction in order to deliver electron beams
of up to 155 MeV to two experiments. The Mainz Energy-recovering
Superconducting Accelerator (MESA) will offer two modes of opera-
tion, one of which is an energy-recovering (ER) mode. As an ERL,
MESA, with it’s high brightness electron beam, is a promising accel-

Location: AKBP-H14

erator for supplying a Thomson back scattering based Gamma source.
Furthermore, at MESA, the polarization of the electron beam can be
set by the injector. The aim of this work under the GraKo AccelencE is
to provide a concept and comprehensive analysis of the merit and prac-
tical feasibility of a Thomson backscattering source at MESA under
consideration of beam polarization and transversal effects. In this pre-
sentation, an overview and first results of our semi analytical approach
to calculate various Thomson back scattering light source scenarios at
MESA will be given.

AKBP 4.2 Mon 16:15 AKBP-H14

A novel compact x-ray source for microbeam radiation ther-
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Tuesday

apy — ®CHRISTOPH MATEJCEK?'?, JoHANNA WINTERD23, JaN J.
WiLKENS?3, STEFAN Barrzscu!'2?, and KURT AULENBACHER®50 —
1Helmholtz Zentrum Miinchen GmbH, Neuherberg — 2Technische
Universitdt Miinchen, School of Medicine und Klinikum rechts
der Isar, Miinchen — 3Technische Universitit Miinchen, Physik-
Department, Garching — *Institut fiir Kernphysik, Johannes
Gutenberg-Universitdt Mainz — Selmholtz Institut Mainz — 6GSI
Helmholtzzentrum fiir Schwerionenforschung, Darmstadt

Microbeam radiation therapy is a new preclinical concept in radiation
oncology. Due to the use of 25 to 100 um wide and a few 100 um
separated planar x-ray beams, high peak dose values are crucial. Ad-
ditionally, low photon energy of a few 100 keV and high dose rates are
demanded to suppress blurring of the dose pattern. To produce such x-
rays with a preclinical prototype of a compact microbeam x-ray tube,
a new electron source with a fast rotating target for x-ray production
is under development. The source will deliver electrons with a kinetic
energy of 300 keV and a current of 300 mA on a strongly eccentric 0.05
mm x 30 mm focal spot. Transport of these high currents at low energy
will be challenging concerning space charge forces. Furthermore, the
realization of the focal spot, a good beam quality, and a low emittance
are major topics. An additional application of the x-ray source can be
phase contrast imaging. The final design of the x-ray source and the
results of the electron tracking simulations will be presented.

AKBP 4.3 Mon 16:30 AKBP-H14
Spectro-temporal properties of CHG radiation — eARJUN
RapHA KRISHNAN, BENEDIKT BUsiNG, ARNE HEgLD, HUBERTUS
Kaiser, SHAUKAT KHAN, CARSTEN Mal, and VIVEK V1iJaAyaAN — Cen-
ter for Synchrotron Radiation (DELTA), TU Dortmund University,
Dortmund, Germany

The short-pulse facility at the 1.5-GeV synchrotron light source
DELTA, operated by the TU Dortmund University, currently employs
the Coherent Harmonic Generation (CHG) technique to generate ul-
trashort coherent radiation pulses in the vacuum ultraviolet spectrum.
This is achieved via a laser-induced electron energy modulation and
a subsequent dispersive section which converts it to a correspond-
ing density modulation. The spectro-temporal properties of the CHG
pulses can be manipulated by the chirp of the seed laser pulses and
the strength of the dispersive chicane (R56).

CHG spectra for 400 nm, 266 nm and 200 nm were recorded under
variation of R56 and laser chirp of the 800 nm seed laser pulses. The
measured spectra and results of numerical simulations to reconstruct
the spectra will be presented.

AKBP 4.4 Mon 16:45 AKBP-H14
Utilizing the ELSA accelerator for evaluation of the FLASH
effect with ultra-high energy electrons — e ALEXANDRA WALD!,
ManveLa DEenz2, Kraus Descu!, DaniEL ELsNErR!, STEPHAN
GARBE?, FRANK GIoRDANO?, CARSTEN HERSKIND3, and DENNIS
ProrT! — !Elektronen-Stretcher-Anlage ELSA, Physikalisches Insti-
tut, Universitat Bonn — 2Universitétsklinikum Bonn — 3Medizinische

Fakultdt Mannheim, Universitidt Heidelberg

At the electron accelerator facility ELSA electrons with a final energy
from 0.8GeV up to 3.2GeV can be accelerated and stored. These elec-
trons can be extracted to one of the two detectors for hadron physics
experiments as well as to a detector testing site, where the primary
electron beam is directly provided for internal and external users.

In cooperation with the University Hospital Bonn (UKB), this test
beam line will be used to carry out basic experiments on irradiation
of biological cells to evaluate the FLASH-effect using ultra-high en-
ergy electron (UHEE) beams. This requires short and intense electron

AKBP 5: Hadron Accelerators —

Time: Tuesday 14:00-15:30

AKBP 5.1 Tue 14:00 AKBP-H13
Optimization of proton spin coherence time with three fam-
ilies of sextupoles at prototype EDM ring — eALEKSEI MEL-
NiKoV for the JEDI-Collaboration — Institute for Nuclear Research of
the Russian Academy of Sciences, Moscow, Russia

The JEDI collaboration aims to perform a direct measurement of the
electric dipole moment (EDM) of protons. For this purpose the pro-
totype storage ring (PTR) is designed. It will allow for feasibility

pulses in the order of microseconds to be extracted via a newly designed
extraction mode from the storage ring. Furthermore, new diagnostics
are planned to be set up to verify the reproducibility of overall charge
and position of the electron pulses.

The first steps towards systematic irradiation of cells for measuring
the relative biological effectiveness will be presented.

*Funded by the TRA Matter and TRA Life and Health (University
of Bonn) as part of the Excellence Strategy of the federal and state
governments.

AKBP 4.5 Mon 17:00 AKBP-H14
Status of the Laser-Compton backscattering Source at the S-
DALINAC* — eMAXIMILIAN MEIER, MICHAELA ARNOLD, JOACHIM
EnDERS, and NORBERT PIETRALLA — Institut fiir Kernphysik, TU
Darmstadt, Germany

Compton scattering of a Laser beam off an ultra-relativistic electron
beam (Ee >> mec?) through a restricted aperture can provide quasi-
monochromatic highly polarized X-ray or gamma-ray beams for a va-
riety of applications [1]. Highest energies of the scattered photons are
obtained for photon-scattering angles of 180°, i. e., backscattering. A
powerful stable and well synchronized laser with a high repetition rate
is essential for a high-flux Laser-Compton light source with narrow
energy-bandwidth. A project at TU Darmstadt foresees to synchro-
nize a highly repetitive high-power laser with the Superconducting
DArmstadt electron LINear ACcelerator (S-DALINAC [2]), capable
of running in energy recovery mode [3], to realize a Laser-Compton
backscattering (LCB) source with photon beam energies up to 180
keV. An overview over the design concept of the LCB Source at the S-
DALINAC will be given, simulations on the layout and the estimated
output will be presented.

[1] C. Bemporad et al., Phys. Rev. 138, B1546 (1965)

[2] N. Pietralla, Nucl. Phys. News 28(2), 4 (2018)

[3] M. Arnold et al., Phys. Rev. Accel. Beams 23, 020101(2020)

*Supported through the state of Hesse (LOEWE research cluster
Nuclear Photonics) and DFG through GRK 2128 *AccelencE*.

AKBP 4.6 Mon 17:15 AKBP-H14
Investigation of irradiation damage in Ti6Al4V via high-
energy x-ray diffraction — ¢Tim LEncLERD?, DieTER LoTT!, GU-

DRID MoOORTGAT-P1ck2%, SABINE RIEMANN®, ANDREY USHAKOVZ,

EMaD Maawap!, ANDREAs Stark!, and PrTER STARON! —
Hnstitute of Material Research, Helmholz-Zentrum Hereon, 21502
Geesthacht, Germany — ?Deutsches Elektronen-Synchrotron (DESY),
22607 Hamburg, Germany — 3Deutsches Elektronen-Synchrotron
(DESY), 15738 Zeuthen, Germany — “*Universitit Hamburg, 20148

Hamburg, Germany

For the positron source of the International Linear Collider (ILC) the
choice of a suitable target material is crucial. The material must resist
the high cyclical load, which is induced in the target while creating
about 104 positrons per second. One of the most promising targets
consists of the titanium alloy Ti6Al4V. For realistic feasibility tests,
several thin plates of the alloy were subjected to an intense electron
beam at the Mainzer Microtron.

In this work, we report about the investigation of the irradiated
material via High Energy X-Ray Diffraction (HEXRD) at the Hereon
endstation of the P07 beamline at DESY. Changes in the crystallo-
graphic properties and phases due to the treatment were examined
since these may compromise the longevity of the material. Additional
tests were performed, where the thermal component of the cyclical
load was realized in a quenching dilatometer and again examined via
HEXRD. The results will be discussed here.

New Devices and Techniques
Location: AKBP-H13

studies of many experimental techniques that are needed to perform
an ultimate precision storage ring EDM measurement.

A prototype EDM ring is an intermediate step before building the fi-
nal storage ring to demonstrate sufficient beam lifetime and SCT (Spin
Coherence Time) in a pure electrostatic ring as well as in storage ring
with combined electric and magnetic bending elements.

The current lattice of such a ring has fourfold symmetry and oper-
ates in a frozen spin mode with weak vertical focusing. Two existing
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sextupole families are used to increase the spin coherence time. In the
current design the maximum value of proton SCT is about 100 s. The
proposed way to increase SCT is to insert the third family of sextupoles
to adjust chromaticities and second order momentum compaction fac-
tor to any desired value. All three families should be located at points
with different ratios of optical functions and dispersion. A racetrack
option of the prototype ring with strong focusing is proposed to fulfill
this requirement. The adjustment of the third sextupole family helped
to increase proton SCT up to 1000 s.

AKBP 5.2 Tue 14:15 AKBP-H13
Simulations of Beam Dynamics and Beam Lifetime for the
Prototype EDM Storage Ring — eSaap Sippiqueh2:3, Jora
PreTzb2, and ANDREAS LenracHM? for the JEDI-Collaboration —
Hnstitute of Nuclear Physics Forschungszentrum Jiilich Germany —
2Institute 3B Physikzentrum RWTH University Aachen Germany —
3GSI Helmholtzzentrum fiir Schwerionenforschung GmbH Darmstadt
Germany

The matter-antimatter asymmetry may be explained through CP-
violation by observing a permanent electric dipole moment (EDM)
of subatomic particles. An advanced approach to measure the EDM
of charged particles is to apply a unique method of ”Frozen spin” on a
polarized beam in an accelerator. To increase the experimental preci-
sion step by step and to study systematic effects, the EDM experiment
can be performed within three stages: the magnetic ring COSY, a pro-
totype EDM ring and finally all electric EDM ring. The intermediate
ring will be a mock-up of the final ring, which will be used to study
a variety of systematic effects and to implement the basic principle of
the final ring. The simulations of beam dynamics of prototype EDM
ring with different lattices are performed to optimize the beam life-
time and to minimize the systematic effects. The preliminary design
of prototype EDM ring helped to estimate the beam losses by using
analytical formulas. Further investigations on enhancing EDM mea-
surement precision and reducing systematic effects are in process.

AKBP 5.3 Tue 14:30 AKBP-H13
Spin tune response to vertical orbit correction at COSY —
e ARTEM SALEEV for the JEDI-Collaboration — University of Ferrara,
Ferrara, Italy

Searches of electric dipole moments (EDM) of charged particles in pure
magnetic rings, such as COSY, or electrostatic and hybrid magnetic-
electric storage rings, planned in the future, require new methods to
disentangle the EDM signal from the large background produced by
magnetic dipole moments. In these experiments, the sources of sys-
tematic background are in-plane magnetic fields. It is important to
distinguish the origins of the in-plane magnetic fields, which could be
produced intentionally by vertical orbit correction to keep the beam
on a closed path, or unintentionally due to the alignment errors of the
magnets. We propose to use the method of spin tune mapping to de-
termine the relative importance of the two origins. Such method was
successfully tested at COSY when local vertical orbit correction was
applied.

AKBP 5.4 Tue 14:45 AKBP-H13
Modeling of the optical setting for the measurement of the
electric dipole moment of protons at cooler synchrotron
COSY — eMariia Maneroval:2:3 ANDREAs LEHRACHD2, and
MaxiMiLIAN ViTz!:2 for the JEDI-Collaboration — !Institute for Nu-
clear Physics IV, FZ Jiilich, Germany — 2III. Physikalishes Institut B,
RWTH Aachen University, Aachen, Germany — 3GSI Helmholtzzen-
trum fiir Schwerionenforschung GmbH, Darmstadt, Germany

Electric Dipole Moments (EDMs) of elementary particles are consid-

ered to be an excellent probe of physics beyond the Standard Model
(SM). They violate parity and time reversal, while through the CPT-

theorem also breaking the CP-symmetry. This mechanism may explain
the matter-antimatter asymmetry in the universe.

The JEDI (Jiilich Electric Dipole moment Investigations) collabora-
tion uses storage rings to measure the EDMs of protons and deuterons
with high precision. In a preliminary experiment, measurements of the
EDM for deuterons were performed at COSY (COoler SYnchrotron) in
Jiilich. One important prerequisite for these experiments was the mod-
elling of the optical settings and the beam orbit in COSY to analyze
the EDM measurement results.

Further steps include measurements of the proton EDM at COSY.
The planned experiments on the proton spin coherence time at COSY
will therefore be accompanied by simulation calculations with Bmad.
The talk focuses on the model calculation of the beam orbit and op-
tical functions of COSY and compares those to the measurement to
achieve a significantly better model description of COSY.

AKBP 5.5 Tue 15:00 AKBP-H13
Laser cooling of bunched relativistic ion beams at the
FAIR SIS100 — eDANYAL WINTERS!, MICHAEL BussMANNZ:3,

DanieL Kierer?, VorLker HANNEN®, Tuomas Kourl6, Sepas-
2,7
b

TIAN Krammes!#4, BENEDIKT LaNGFELD?, ULRICH SCHRAMM
Marnias SieBoLD?, PETER SPILLER!, THoMAs STOHLKERD®8 KeN
UeBerHOLZ?, and THomas WarrHEr*® — 1GSI Darmstadt —
2HZDR Dresden — 3CASUS Gérlitz — *TU-Darmstadt — 3Uni Miin-
ster — SHI-Jena — "TU-Dresden — 8Uni-Jena — YHFHF Frankfurt

am Main

The heavy-ion synchrotron SIS100 is the core machine of the Facility
for Antiproton and Ion Research (FAIR) in Darmstadt, Germany. It
is capable of accelerating a large range of ions, produced by the injec-
tor (the upgraded GSI facility), up to highly relativistic velocities and
extracting them for unique experiments, e.g. APPA/SPARC. In order
to cool such intense beams of heavy highly charged ions, laser cooling
of bunched ion beams was preferred. Therefore, the laser cooling pilot
facility at the SIS100, being also the only in-ring experiment, is cur-
rently being realized. We will present this project and give an update
of its current status. We will also give an overview of the laser and
detector systems that will be used.

AKBP 5.6 Tue 15:15 AKBP-H13
Dispersive coupling in low-energy electron cooling at
CRYRING@ESR — oCLAUDE KRrRANTZ!, ZORAN ANDELKOVIC!,
CHRISTINA DimopouLou!, Frank HEerrurTH!, REeEcINA Hess!,
MicHAEL LEesTiNsky!, EsTHER B. MENz!, KONSTANTIN MoOHR!'2,
WILFRIED NORTERSHAUSER?, ANDREAS REITER', JoN Rosseach!,
Roporro Sincuez!, and GLEB VoroBiEv! — 1GSI Helmholtzzen-
trum fiir Schwerionenforschung, 64291 Darmstadt — 2Institut fiir

Kernphysik, TU Darmstadt, 64298 Darmstadt

The heavy-ion storage ring CRYRING has been recommissioned at
GSI/FAIR. Downstream of the ESR, the ring can serve as a plat-
form for precision experiments on highly-charged ions produced by
the full GSI accelerator chain. In a complementary standalone mode,
CRYRING can operate with weakly or singly charged ions provided
by a local low-energy injector. Especially singly-charged ions are often
limited to storage velocities of the order of 1072 ¢, not to exceed the
maximum rigidity allowed by the bending magnets. Electron cooling
of so slow beams is challenged by dispersive coupling effects which lead
to entanglement of the horizontal and longitudinal cooling rates. If dis-
persion in the cooler section is significant, over-optimisation of cooling
for one degree of freedom can lead to cancellation or even reversal of
the cooling force in the other dimension. At CRYRINGQESR, the ef-
fect was found during preparation of a singly-charged beam of Mg™ for
an atomic-physics experiment, where unwanted heating of longitudinal
ion motion by the electron cooler was observed. Dedicated machine
studies on dispersive electron cooling at CRYRING are planned.

AKBP 6: Beam Dynamics 1

Time: Tuesday 14:00-15:30

AKBP 6.1 Tue 14:00 AKBP-H14
Realization of the Multi-Turn Energy Recovery Mode at
S-DALINAC* — eFELIX SCHLIESSMANN, MICHAELA ARNOLD,
ManNUEL DutiNng, Marco FiscHErR, RUBEN GREWE, LARs JUR-
GENSEN, NORBERT PIETRALLA, MANUEL STEINHORST, LENNART STO-

Location: AKBP-H14

BBE, and SIMON WEIH — Institut fiir Kernphysik, Technische Univer-
sitdt Darmstadt, Darmstadt, Germany

The electron accelerator S-DALINAC at TU Darmstadt was success-
fully operated in the multi-turn energy recovery mode. Here, electrons
were accelerated twice in the same LINAC and were decelerated after-
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wards in the very same LINAC just as often. During the deceleration
in the LINAC, the electrons restore energy to the cavities, which can
then be used to accelerate subsequent electrons. This principle enables
a saving in acceleration power and an increase in the beam current,
respectively. Therefore, this mode is a very promising basis for future
accelerator facilities.

The multi-turn energy recovery mode is particularly challenging since
several beams are superimposed in the same beamlines and the so-
called phase slippage has to be taken into account in advance via beam
dynamic simulations.

The content of this contribution covers the essential beam dynamics
simulations, the setup of the multi-turn energy recovery mode and
measured results.

*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 6.2 Tue 14:15 AKBP-H14
Beam dynamics aspects of RF separated beams at the CERN
M2 secondary beam line — eFaBIAN METZGER!?, JOHANNES
BeERNHARD!, MaRKUs BRuccer!, Lau GATIGNON®, ALEXANDER
GERBERSHAGEN!, BERNHARD KETZzER?, and Sitvia ScHUH-ERHARD!
— 1CERN, Meyrin, Switzerland — 2Helmholtz-Institut fiir Strahlen-
und Kernphysik, University of Bonn, Bonn, Germany — 3University
of Lancaster, Lancaster, United Kingdom

Radio-frequency (RF') separation is a technique to enrich the content of
a certain particle type within a beam consisting of different species at
the same momentum. This technique exploits the different velocities of
the different particle types due to their mass difference. The successor
of the COMPASS experiment, AMBER, is aiming in its phase 2 for
high-intensity, high-purity kaon and antiproton beams which cannot
be delivered with the currently existing M2 beam line.

This contribution introduces the principle of RF separation and
explains its dependence on different parameters of beam optics and
hardware. We discuss particle production rates, beamline transmis-
sion principles for specific lines studied, as well as limitations for beam
intensity and purity imposed by beam line acceptance and radiation
protection. Different beam optics settings have been examined, pro-
viding either focused or parallel beams inside the RF cavities. We will
discuss the separation and transmission capabilities of the different
optics settings for given characteristics of the RF cavities and show
preliminary results of the potential purity and intensity of the RF sep-
arated beam.

AKBP 6.3 Tue 14:30 AKBP-H14
Layout of the interaction region for electron proton collisions
in the LHeC collider — oTiziaNA voN WiTzLEBEN! and BERN-
HARD HorLzer? — 'CERN, RWTH Aachen — 2CERN

The LHeC (Large Hadron electron Collider) project studies the design
of a future electron-proton collider at CERN. Deep inelastic scatter-
ing collisions between electrons and protons will run in parallel to the
standard HL-LHC (High Luminosity-LHC) operation. The electrons
would be accelerated to a kinetic energy of 50 GeV in a tangential en-
ergy recovery linear collider and brought into collision with one of the 7
TeV proton beams of the HL-LHC. The design luminosity of the order
of 1034em =25~ requires strong focusing of both beams in a compact
interaction region. The e-p collisions would take place simultaneously
with the HL-LHC experiments ATLAS, CMS and LHCb, and possi-
bly alternating with the ALICE experiment in a novel design under
study. This, therefore, requires a highly precise beam optics for three
beams: the two proton beams of the HL-LHC, as well as the addi-

tional electron beam. Initial design studies of the optics and orbits
of the three beams have been performed to provide estimates for the
aperture and gradients of the required magnets. Different strengths of
the mini-beta quadrupoles, as well as different magnetic separations
schemes have been modelled and the results will be presented.

AKBP 6.4 Tue 14:45 AKBP-H14
Dynamic aperture studies for the Transfer Line from FLUTE
to cSTART — eJENS SCHAFER, BASTIAN HARER, ALEXANDER
ParasH, RoBERT RUPRECHT, MARCEL ScHUH, and ANKE-SUSANNE
MuLLErR — KIT, Karlsruhe, Deutschland

The compact Storage ring for Accelerator Research and Technology
cSTART is a test facility for the application of novel acceleration tech-
niques and diagnostics. The goal is to demonstrate storing the beam of
a Laser Plasma Accelerator (LPA) for the first time in a compact circu-
lar accelerator. Before installing a LPA, the linear accelerator FLUTE
will serve as a full energy injector for the compact storage ring, provid-
ing stable bunches with a length of a few femtoseconds. The transport
of the bunches from FLUTE to the storage ring requires a transfer
line which includes horizontal, vertical and coupled deflections which
leads to coupling of the dynamics in the two transverse planes. In or-
der to conserve the ultra-short bunch length during the transport, the
transfer line relies on special optics which invokes high and negative
dispersion. This contribution presents dynamic aperture studies based
on six-dimensional tracking through the lattice of the transfer line.

AKBP 6.5 Tue 15:00 AKBP-H14
Optimization Studies of Simulated THz Radiation at FLUTE
— oCHENRAN Xul, ERiIK BRUNDERMANN!, ANDREA SANTAMARIA
Garcia?, Jens ScHAFER!, MARKUS ScHwaRz!, and ANKE-SUSANNE
MoLLeEr!2 — 1IBPT, KIT, Karlsruhe — 2LAS, KIT, Karlsruhe

The linac-based test facility FLUTE (Ferninfrarot Linac Und Test Ex-
periment) at KIT will be used to study novel accelerator technology
and provide intense THz pulses. In this paper, we present start-to-end
simulation studies of FLUTE with different bunch charge and photoin-
jector laser properties. We employ a parallel optimization algorithm
for different operation points of FLUTE to find optimized accelerator
settings for the electron bunch length and generation of intense THz
radiation.

C. Xu and J. Schéfer acknowledge the support by the Doctoral
School KSETA ”Karlsruhe School of Elementary and Astroparticle
Physics: Science and Technology”.

AKBP 6.6 Tue 15:15 AKBP-H14
Status of the MESA injector — eSimMoN FRIEDERICH — Institut
fiir Kernphysik, JGU Mainz, Deutschland

The MESA injection system will produce the spin-polarized beam for
the upcoming accelerator MESA at the JGU Mainz. The photoe-
mission electron source (STEAM) will deliver 150uA of spin-polarized
electrons from GaAs-based photocathodes for the P2 experiment. Af-
terwards the low-energy beam transportation system (MELBA) can
rotate the spin using two Wien filters and a solenoid for polarisation
measurements and to compensate for the spin precision in MESA. A
chopper and buncher system prepares the phase space for the first
acceleration in the normal-conducting pre-booster MAMBO. An ad-
ditional separation line is designed for polarisation measurements and
high bunch charge injection. The overview talk will cover the basic
principles and the design of the MESA injector. Particle-in-Cell sim-
ulation results with the simulation code OPAL and the status of the
build-up in the LINAC tunnel at the "Institut fiir Kernphysik” will be
presented.

AKBP 7: Particle Sources

Time: Tuesday 16:00-17:30

AKBP 7.1 Tue 16:00 AKBP-H13
photocathodes for SRF photoinjectors: exploring GaN and
multi-alkali options — eCueN Wanc!?2, SoNAL MisTry!, JuLIUS
Koun!, TaorsTEN Kampsh?, Qun Jin2, MicHAEL VoceL?, Xin
Jiang?, JaNa ScHaBER?, Ronc Xianc3, and ANDRE ARNOLD® —
1HZB, Berlin, Germany — 2University of Siegen, Institute for Mate-
rials Engineering, Siegen, Germany — SHZDR, Dresden, Germany —
4Humboldt University of Berlin, Berlin, Germany

Location: AKBP-H13

Gallium nitride and multi-alkali antimonide photocathodes are two
candidates for semiconducting photocathode materials for SRF pho-
toinjectors. GalN photocathode has high thermal stability and can
provides high QE under UV light, while multi-alkali antimonide pro-
vides high QE at visible wavelengths. The crystal quality and doping
level of magnetron sputtered Mg doped GaN films are studied at Uni-
versity of Siegen, since they could affect the diffusion length of excited
electrons and the electron affinity of the photocathode, which are re-



Mainz 2022 — AKBP

Tuesday

lated to QE of the sample. SEM and XRD methods are used to study
the influence of substrates and sputtering conditions on crystal quality
and structure. Doping levels are analyzed by hall effect measurement.
QE measurements are conducted at HZDR and also in in-situ measure-
ment chamber. Na-K-Sb photocathodes films are deposited on molyb-
denum substrates in UHV preparation chamber at HZB. The influence
of deposition parameters is studied in order to optimize the growth
procedure and to achieve better stability at higher temperature, which
could benefit operational lifetime. The chemical compositions of films
are analyzed by XPS, and then QE measurements are performed.

AKBP 7.2 Tue 16:15 AKBP-H13

Improved Performance of GaAs photo-cathodes activated

by Cs, Oz and Li — eMAaxiMILIAN HERBERT, JOACHIM ENDERS,
Markus ENGART, YULlYA FRITZSCHE, JULIAN ScCHULZE, and VIN-
ceNT WENDE — Institut fiir Kernphysik, Technische Universitat

Darmstadt, Schlossgartenstrafe 9, 64289 Darmstadt

Photo-cathodes based on GaAs can be characterized mainly by two
parameters: quantum efficiency 7 and lifetime 7. The former de-
scribes the photo-emission efficiency, while the latter is an indicator
for the decay of the surface layer required to achieve negative elec-
tron affinity (NEA) for GaAs. This layer typically consists of Cs in
combination with an oxidant. Previous studies have suggested that
the addition of Li to this layer can significantly increase cathode per-
formance by boosting both 7 and 7. At the Institut fiir Kernphysik
of the Technische Universitdt Darmstadt, a dedicated test stand for
Photo-Cathode Activation, Test and Cleaning using atomic-Hydrogen
(Photo-CATCH) is available for GaAs photocathode research. This
contribution will present recent performance studies at Photo-CATCH
of bulk GaAs photo-cathodes activated with Cs, O2, and Li in com-
parison to activations using Cs and Og2 only. An increase in 7 by a
factor of 7 has been observed without significant reduction of 7 for
Li-enhanced activation.

AKBP 7.3 Tue 16:30 AKBP-H13
High bunch charges in the second injection beamline of
MESA — eAnNaToLil Kavramaiko, KURT AULENBACHER, MONIKA
DEnN, and SimoN FRIEDERICH — Institut fiir Kernphysik, Universitét
Mainz, Germany

MESA (Mainz Energy-recovering Superconducting Accelerator) is an
accelerator with two laser-driven electron sources operating at 100 kV
which is under construction at the Johannes Gutenberg University in
Mainz. One of the sources is the unpolarized electron source MIST
(MESA Injector Source Two) producing a bunch charge of up to 7.7
pC. This source and a Mott polarimeter will be arranged on the same
height above the MESA injector main beamline. Thus, it is neces-
sary to develop a parallel shifting beamline to transport electron beam
from the source MIST to the main MESA beamline. Besides, the
designed beamline should allow to transport beam from the electron
source STEAM to the Mott polarimeter. This report is dedicated to
the design of the separation beamline which transports and compresses
highly charged electron bunches from the electron source MIST to the
first acceleration section of MESA.

AKBP 7.4 Tue 16:45 AKBP-H13
RF Synchronised Semiconductor Laser System for MESA —
eRAKSHYA THAPA — Institut fiir Kernphysik, Mainz, Germany

The Institute of Nuclear Physics at Johannes Gutenberg University
Mainz is building the Mainz Energy-Recovering Superconducting Ac-
celerator (MESA) facility. It is planned to operate with both polarised
and unpolarised high average current electron beams. For both, a
semiconductor photocathode is planned to be employed. To generate
a polarised and unpolarised electron beam, laser beams with an emis-
sion wavelength in different regimes are used. However, to perform
diagnostics that meet realistic beam dynamics, high bunch charge (=1
pC) and low average beam power (1-10 W) is deemed vital. This can
be achieved by the reduction of duty cycle. Therefore, a commercial
TAIKO laser, which can be RF synchronised, with emission wavelength
400.8 nm was chosen and its temporal structure was investigated at
the chopper system of the Mainz Microtron (MAMI) facility. Results
concerning the electron bunch shape and its dependence on operating
parameters like laser-pulse energy, electron bunch charge and down
conversion factor will be reported.

AKBP 7.5 Tue 17:00 AKBP-H13
Preparation for plasma lens prototype as an optical matching
device for the ILC — eNicLas Hamann!, MaNUEL ForMELAL, GU-
DRID Moorraar-Pick?, KLaus FLoTTMAN? | and GREGOR Loiscu?
— 1Uni Hamburg — 2Uni Hamburg/DESY — 3DESY

The ILC is an ambitious project. Therefore many challenges have to
be overcome. One of these is to optimize the positron yield after the
source. In this talk a new concept for capturing is proposed, the plasma
lens. The latest simulations will be shown and preparation tests for an
upcoming prototype will also be discussed. The preparation tests are
done with a plasma cell designed for PITZ.

AKBP 7.6 Tue 17:15 AKBP-H13
Latest developments and performance of the FLUTE laser
system — eMATTHIAS NABINGER, THIEMO SCHMELZER, MICHAEL
JouanNeEs Nasse, NIGEL SMALE, JENS ScHAFER, CARL SAX, and
ANKE-SUSANNE MULLER — Karlsruher Institut fiir Technologie, Karl-
sruhe, Deutschland

At the FLUTE linac-based accelerator short electron bunches are gen-
erated via a photo-injector system. The electrons are produced by
laser pulses transported over several meters from the laser laboratory
towards the photocathode. To ensure a controlled operation, the laser
parameters are monitored and adjusted at several positions. In addi-
tion to electron generation, the pulses are used to generate THz pulses
for a specific diagnostic experiment. Multiple systems are used to sta-
bilize the laser pulses for optimal use. In this contribution, the latest
developments of the FLUTE laser’s improved performance will be pre-
sented.

Matthias Nabinger and Thiemo Schmelzer acknowledge the support
by the Doctoral School KSETA ’Karlsruhe School of Elementary and
Astroparticle Physics: Science and Technology’.

AKBP 8: Radiofrequency Systems 2 — Superconductivity

Time: Tuesday 16:00-17:30

AKBP 8.1 Tue 16:00 AKBP-H14
Implementation of Nb3Sn co-sputtering for copper cavity
coating — eSARA AMiIDI, NILS SCHAFER, MARTON MAJOR, and LAaM-
BERT ALFF — TU Darmstadt, Darmstadt, Germany

Thin-film coatings play a crucial role in the superconducting indus-
try. One method of depositing them on a substrate is by using the
magnetron sputtering method. The aim of this project is to design
a system that can deposit a superconductive coating of Nb3Sn with
uniform thickness on the interior side of a copper RF cavity system
with TESLA geometry. As the first step in the project, Particle in Cell
Monte Carlo (PIC-MC) and Direct Simulation Monte Carlo (DSMC)
methods along with the simulation of the thin film deposition using
NASCAM software will be investigated. Then based on the result,
the practicality of the application of the numerical methods to the RF
cavity is inspected and process parameters of the experimental method
are improved. However, to have a uniform film thickness across the

Location: AKBP-H14

cavity, the deposition rate needs to be adjusted and we are planning to
do that with a unique design of the magnetron system. An idea would
be to change the design of the magnets i.e., using a hollow cathode
magnetron (HCM) or post cathode magnetron instead of a magnetic
rod. In addition, the number of the cathodes and their location in the
system have significant importance. Our team would like to appreciate
BMBF for funding this research project.

AKBP 8.2 Tue 16:15 AKBP-H14
Determination of High-Pressure Rinsing on the Oxide-Layer
Thickness and Oxygen-Concentration of Niobium Samples —
eREZVAN GHANBARI'Z, MARC WENSKAT!2, WoLrFGANG HILLERT!2,
and DETLEF REscHKEZ — lInstitute of Experimental Physics, Uni-
versity of Hamburg, Hamburg, Germany — 2Deutsches Elektronen-
Synchrotron, Hamburg, Germany

This study is devoted to investigate the effect of High-Pressure Rins-
ing (HPR) on annealing procedures of Niobium (Nb) superconducting
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radio-frequency cavities. Recently, a so-called "mid-T bake” treatment
has exhibited very high-quality factors for Nb cavities and developed
models assume that the quality factor severely depends on the oxy-
gen concentration in the near-surface of niobium. On the other hand,
based on our observation, we realize that HPR may affect the thick-
ness of oxide layers on the surface of niobium cavities, which is the
dominant source of the oxygen diffusion during annealing. Thus, we
have measured the oxide thicknesses, after various HPR durations, on
the surface of Nb samples before and after applying mid-T bake treat-
ment via Vertical Scanning Interferometer (VSI) and used Secondary
Ton Mass Spectrometry (SIMS) to obtain the interstitial oxygen con-
centration after the annealing. In this way, we have investigated the
importance of repeating and jetting high pressure water on the sur-
face of niobium cavities to control oxide growth and we will show the
results of this study.

AKBP 8.3 Tue 16:30 AKBP-H14
Surface preparation on niobium TESLA cavities for MESA at
the HIM* — ePAuL PLATTNER, FLORIAN HuG, and TiMO STENGLER
— Institut fiir Kernphysik , Johannes Gutenberg-Universitat Mainz

The Mainz Energy-Recovering Superconducting Accelerator (MESA)
will be a new recirculating accelerator, which can operate in an exter-
nal beam mode and an energy recovering mode. In the ERL-mode the
electrons cross an internal gas-target at MAGIX and give their kinetic
energy into the Superconducting Radio Frequency (SRF) system back
after experimental use. The MESA cryomodules are based on ELBE-
type cryomodules, which contain two 9-cell TESLA /XFEL-type cavi-
ties. In the cryomodule the superconducting cavities are cooled down
to 1.8 Kelvin with liquid helium. For maintenance of the cryomodules
can be used the clean room infrastructure at the Helmholtz Institute
Mainz (HIM). Currently a cryomodule from the ALICE ERL at Dares-
bury, UK is in the process of refurbishment. So, the current progress
can be shown. A superconducting 3 GHz six-cell injector cavity for the
S-DALINAC was used to demonstrate that the treatment of a high
pressure rinse in the clean room infrastructure at HIM was success-
ful. * This work has been supported by DFG through the PRISMA -+
cluster of excellence EXC 2118/2019. The authors acknowledge the
transfer of one cryomodule to Mainz by STFC Daresbury.

AKBP 8.4 Tue 16:45 AKBP-H14
Nb3zSn thin film synthesis for SRF application by co-
sputtering — eNiLs ScHAFER!, Damian GonziNg?, NAaIL
KaraBas!, ALExeEy Arzumanov!, DEBORAH MoTTa-MEIRAZ,
KarnariNa OLLEFs?, MARTON MaJor!, HEiko WENDE?, and LAM-
BERT ALFF! — !Institute of Materials Science, Advanced Thin Film
Technology, Technische Universitdt Darmstadt, Alarich-Weiss-Str. 2,
64287 Darmstadt, Germany. — 2Faculty of Physics and Center for
Nanointegration Duisburg-Essen (CENIDE), Universityof Duisburg-
Essen, 47048 Duisburg, Germany. — 3Argonne National Laboratory,
9700 South Cass Avenue, Lemont, 1L, 60439 USA.

Thin film Nb3Sn is a promising candidate to outperform bulk Nb in
next generation particle accelerators. Bulk Nb is a well elaborated
material for the superconducting radio frequency (SRF) application.
However, this technology has reached its physical limits. Thin film
Nb3Sn is able to push the limits or save tremendous amounts of en-
ergy during operation. Unfortunately, the possible acceleration gradi-
ents of about 90 MV /m are not reached. Local deviations of the local

stoichiometry and grain boundary segregations can be a possible expla-
nation for this. To improve the local homogeneity and grain boundary
conditions, a co-sputtering process is used. Extended X-ray absorption
fine structure (EXAFS), X-ray absorption spectroscopy(XAS) map-
pings and X-ray diffraction (XRD) are used to show different grain
boundary and phase conditions. Resistance versus field and resis-
tance versus temperature measurements demonstrate the role of grain
boundary and phase of the present NbzSn thin films.

AKBP 8.5 Tue 17:00 AKBP-H14
Studies on the stability of different joining methods for per-
manent magnets — oSIMON GAEBEL, CARSTEN KUHN, STEFAN
GoTTscHLICH, SEBASTIAN KNAAcCK, LAURA BRANDENBERG, MARIO
STREHLKE, JOHANNES BAHRDT, AToOsA MESECK, JURGEN BAKOS,
and STEFAN GRIMMER — Helmholtz-Zentrum-Berlin

At HZB, research is being conducted into how the supply of syn-
chrotron light from BESSY II can be improved to enable new experi-
mental techniques and detectors at the beamlines. There, permanent
magnets are playing an increasingly important role in the construc-
tion of new multibend achromat-based particle accelerators to deflect
charged particles. Another central part of this research is the develop-
ment of modern permanent magnet undulators. One of the challenging
areas with these is the precise assembly and placement of permanent
magnets. Due to increased requirements, such as reducing the period
length of an undulator, new concepts for mounting the magnets have
become necessary. Properties such as fatigue strength, shear strength
and in certain contexts, e.g. with in-vacuum undulators, the vacuum
resistance of the connection must be investigated. For this purpose,
methods have been developed to investigate the load capacity of adhe-
sive and solder joints. The presentation shows how these are applied
and what the consequences are for the application.

AKBP 8.6 Tue 17:15 AKBP-H14
HTS undulators: status and test results of prototype
coils for compact FELs — eSEpasTiAN C. RicuTER!2, AMALIA
BaLLARINO!, DANIEL SCHOERLING', AXEL BERNHARD?, and ANKE-
SUSANNE MULLER?3 — ICERN - 1211 Geneva 23 - Switzerland —
2LAS, KIT, Karlsruhe, Germany — IBPT, KIT, Karlsruhe, Germany

Compact free electron lasers (FELs) require short period, high-field
undulators in combination with shorter accelerator structures to pro-
duce coherent light up-to X-rays. Likewise, for the production of low
emittance positron beams for future linear and circular lepton colliders,
like CLIC or FCC-ee, high-field damping wigglers are required. Using
high-temperature superconductors (HTS) in form of coated REBCO
tape conductor allows reaching higher magnetic fields and larger oper-
ating margins as compared to low-temperature superconductors, like
Nb-Ti or Nb3Sn. This contribution discusses the development work
done on two superconducting undulator geometries (vertical racetrack
and helical) with a period length of 13 mm, as well as the status of the
prototype coils. Measurement results from powering tests in LN2 of
multiple vertical racetrack coils are presented, compared and discussed.

This work has been supported by the Wolfgang Gentner Pro-
gram of the German Federal Ministry of Education and Research
(grant no. O05E18CHA) and by the DFG-funded Doctoral School
?Karlsruhe School of Elementary and Astroparticle Physics: Science
and Technology”.

AKBP 9: Diagnostics, Control, Modeling, Modern IT Applications

Time: Wednesday 14:00-15:30

AKBP 9.1 Wed 14:00 AKBP-H13
Sensitivity Analysis of Beam-influencing Parameters at the
S-DALINAC Using Surrogate Models* — eDoMINIC SCHNEI-
DER, MICHAELA ARNOLD, JONNY BIRKHAN, NORBERT PIETRALLA,
and FELIX ScHLIESSMANN — Institut fiir Kernphysik, TU Darmstadt,
Germany

Particle accelerates are complex systems that coincide with their ideal
design within the tolerances of its large number of technical compo-
nents, only. Quantitative understanding of the beam dynamics and
the analysis of their sensitivity to various components are challenging
tasks. Machine learning methods provide a significant potential for the
optimized operation of particle accelerators. In this contribution, the

Location: AKBP-H13

first application of so-called surrogate models to the electron acceler-
ator S-DALINAC will be discussed. This machine learning technique
gives access to predict future behavior and an extensive set of charac-
teristics that can be extracted by analyzing the trained model. The
talk will focus on a series of measurements performed in the injector
section of the accelerator to study the behavior of beam-influencing
elements. Surrogate models, constructed and based on the acquired
data, are being evaluated to reveal the behavior of these elements.
Based on the information obtained, optimizations of the alignment of
magnets as well as the beam dynamics simulations at the S-DALINAC
will be discussed.

*Work supported by DFG (GRK 2128) and the State of Hesse within
the Research Cluster ELEMENTS (Project ID 500,/10.006).
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AKBP 9.2 Wed 14:15 AKBP-H13
Optimization of spin-coherence time in a prototype stor-
age ring for electric dipole moment measurements — eRAaHUL
SHANKAR!, MaxiMmILLIAN VITz2, and PaoLo Lenisal for the JEDI-
Collaboration — Universita degli studi di Ferrara and INFN, Ttaly —
2Institute of Nuclear Physics, Forshungszentrum Jiilich, Germany

The JEDI experiment is dedicated to the search for the electric dipole
moment (EDM) of charged particles using storage rings, which can be
a very sensitive probe of physics beyond the Standard Model. In order
to reach the highest possible sensitivity, a fundamental parameter to
be optimized is the particles’ Spin Coherence Time (SCT), i.e., the
time interval within which the particles of the stored beam maintain a
net polarization greater than 1/e. To identify the working conditions
that maximize SCT, accurate spin-dynamics simulations with the code
BMAD have been performed on the lattice of a ”prototype” storage ring
which uses a combination of electric and magnetic fields for bending.
This talk will present the results of these simulations addressing the
impact on the SCT of different factors like horizontal tune, and the
electric bending field, as well as suggestions on lattice modifications to
further improve its value.

AKBP 9.3 Wed 14:30 AKBP-H13
Parasitic Optimization of the Transfer Beamline Efficiency at
ELSA — eSeEBAsTIAN WiITT, KLAus DEescH, DaNIEL ELSNER, and
DEennNis ProrT — Elektronen-Stretcher-Anlage ELSA, Physikalisches
Institut, Universitdt Bonn

The 3.2 GeV electron accelerator ELSA consists of three acceleration
stages each interconnected by tunable transfer beamlines. The steering
of the electron beam through the transfer line from linear accelerator
to the booster synchrotron is currently adjusted by hand, which limits
a systematic optimization of the transfer efficiency.

To improve the situation, an automated optimization using the
”simulated annealing” technique has been developed and integrated
into the accelerator’s control system. It allows for a continuous opti-
mization without interfering with usual beamtime for experiments by
utilizing the 6s off-time in between injections into the storage ring. In
a simulation using the actual accelerator’s settings as starting parame-
ters, transmission rates have been increased significantly, while testing
with the accelerator is still ongoing.

AKBP 9.4 Wed 14:45 AKBP-H13
Magnetic Field Characterization with Circular Scan and Mul-
tipole Moment Analysis — ¢Y1miN Tonc!, Yuancun Nig?, AXEL
BERNHARD!, and ANKE-SUANNE MULLER! — 1KIT, Karlsruhe, Ger-
many — 2Wuhan China

For the optimisation of an accelerator like FLUTE which aims at pro-
ducing femtosecond bunches by means of a specially designed compres-
sor chicane, it is important to take into account the detailed properties
of the real and magnets in the beam dynamics simulations. A typical
approach to do so is to use particle tracking through flux density maps,
measured e.g. by a 3D Hall probe on a sufficiently dense 3D grid and
interpolated by an appropriate integration procedure. This approach
yields accurate results but can be very time consuming both, regard-

ing the measurement and the simulation. For the FLUTE quadrupole
and chicane dipole magnets, we have in addition to this method inves-
tigated the alternative approach of measuring the radial flux density
component on a cylinder surface concentric with the beam axis and rep-
resenting the field in the beam dynamics simulations by a set of magnet
slices with the multipole components deduced from the measurement.
In this contribution the calibration and measurement procedure is de-
scribed and the two measurement and representation approaches are
compared to each other.

This work is supported by the
05H18VKRB1

BMBF wunder grant No.

AKBP 9.5 Wed 15:00 AKBP-H13
Injection optimization using machine learning at the Cooler
Synchrotron COSY — eAwaL AwaL for the JEDI-Collaboration —
RWTH Aachen University — GSI Helmholtzzentrum fiir Schwerionen-
forschung

In accelerators it is usually desired to have a particle beam with high
intensity and small emittance. A key factor that limits the beam in-
tensity in storage rings are injection losses. The setup of the Injection
Beam Line (IBL) depends on a large number of configurations in a com-
plex, non-linear, and time-dependent way. Machine learning methods
exhibit promising algorithms to effectively tackle the challenge of op-
timize the IBL setup. In this research, Reinforcement Learning (RL)
techniques are planned to be utilized to optimize the IBL for the Cooler
Synchrotron (COSY) at Forschungszentrum Jiilich (FZJ). Both simu-
lation environment and actual data from COSY are to be used in the
process of training the RL agent. The goal is to increase the beam
intensity inside COSY while decreasing the setup time required. This
method has the potential to be applied in future accelerators like the
FAIR facility.

AKBP 9.6 Wed 15:15 AKBP-H13
Microbunching Studies for FLASH2020+4 Using Efficient
Semi-Lagrangian Vlasov-Simulation — ePuiLiPP AMSTUTZ and
MartHias Voot — DESY, Hamburg, Germany

In semi-Lagrangian approaches a solution to the Vlasov-Equation is ob-
tained by back-tracking its characteristics and subsequently evaluating
the initial condition. These methods yield a smooth numerical approx-
imation to the phase-space density (PSD), which can put them at an
advantage over particle-based methods. For instance, when study-
ing small-scale effects where the inherent stochastic noise of particle-
tracking methods becomes burdensome, semi-Lagrangian schemes are
a promising alternative.

In free-electron lasers the electron bunches typically exhibit an “ex-
otic” structure in the longitudinal phase-space resembling a fine, wig-
gling hair-like band. Such PSDs are not efficiently captured by a reg-
ular grid, as large parts of the minimum bounding rectangle of the
PSD are void and do not contribute to the dynamics of the system.
We present studies of the microbunching instability for FLASH2020+
using SelaV — a semi-Lagrangian Vlasov code we developed, which
employs tree-based domain decomposition to efficiently handle exotic
PSDs.

AKBP 10: Electron Accelerators and FEL's

Time: Wednesday 14:00-15:15

AKBP 10.1 Wed 14:00 AKBP-H14
Particle tracking study for the new laser heater at FLASH —
eDMITRII SAMOILENKO!, PARDIS NIKNEJADIZ, CHRISTOPHER GERTHZ,
Lucas ScHAPER2, and WoLrcaNg HiLLErRT! — lInstitute for Exper-
imental Physics, University of Hamburg, Luruper Chaussee 149, 22761
Hamburg, Germany — 2Deutsches Elektronen-Synchrotron DESY,
Notkestrasse 85, 22607 Hamburg (Germany)

The FLASH (Free electron LASer in Hamburg) facility is currently
in a scheduled 9-month shutdown during which some of the upgrades
planned in the FLASH2020+ project are being implemented. Among
these upgrades is a laser heater which will be installed just upstream
of the first bunch compressor, allowing an uncorrelated energy spread
in the electron beam to be induced. Increasing energy spread makes
it possible to reduce the microbunching gain through the machine and
thus counteract one of the most detrimental effects for FEL operation.
The amount of induced energy spread has to be carefully balanced to

10

Location: AKBP-H14

suppress microbunching. At the same time the total energy spread at
the end of the linac, which is enhanced especially during the bunch
compression, should be kept at a reasonable value not to deteriorate
FEL operation. In this work, we use particle tracking simulations to
(i) evaluate the performance of the laser heater in terms of induced en-
ergy spread; (ii) investigate how the energy spread evolves throughout
the rest of the linac. The results are expected to be valuable also for
the commissioning of the laser heater.

AKBP 10.2 Wed 14:15 AKBP-H14
Simulation Studies on a XUV FEL Oscillator Setup at
FLASH — eMARGARIT ASATRIAN', WoLFGANG HILLERT!, VELIZAR
Mivrcnev!, and GEorGiA Paraskaki? — 1University of Hamburg,
22761 Hamburg, Germany — 2Deutsches Elektronen-Synchrotron
DESY, 22607 Hamburg, Germany

Externally seeded Free Electron Lasers (FEL) deliver fully coherent
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radiation at harmonics of the input seed laser wavelength. However,
due to the lack of seed laser sources in the EUV/XUV range and at
high repetition rates with sufficient peak power, the shortest wave-
length and maximum repetition rate of the seeded FEL radiation are
limited.

In order to utilize the full potential of superconducting RF technol-
ogy being exploited in the world leading FEL facilities like FLASH at
DESY and enabling bunch repetition rates in the MHz regime for seed-
ing, an oscillator-amplifier approach is considered, where the role of the
seed laser is taken by an optical cavity. A cavity tuned to 13.5 nm is
used to store the seed pulse and reuse it for the seeding of bunches at
MHz rate. The possibility to build up the power in the cavity starting
from shot noise allows the seeding at an already short wavelength.

We present design considerations and our first simulation results for
the future setup.

AKBP 10.3 Wed 14:30 AKBP-H14
Simulation for THz FEL seeding at PITZ using
pre-bunched electron beams eGEORGI  GEORGIEV!,
PrAacH BOONPORNPRASERT!, WoLFGANG HILLERT?, MIKHAIL
KrasiLNIkov!, and Xianckun Lit 1Deutsches Elektronen-
Synchrotron DESY, 15738 Zeuthen, Germany — 2University of Ham-

burg, 22761 Hamburg, Germany

A THz source with high power and tunability is required for pump
and probe experiments at the European XFEL. One option is to use a
short accelerator to drive a THz FEL, which could produce THz pulses
with the same pulse train structure as the XFEL pulses. The Photo
Injector Test facility at DESY in Zeuthen (PITZ) serves as the site for
these developments and proof-of-principle experiments on short THz
FEL are currently under preparation at this facility. To improve the
stability of the THz source, FEL seeding is considered. Arrival time
jitter and spectrum from pulse to pulse can be improved by FEL seed-
ing with respect to SASE. This is demonstrated in Genesis simulation
results performed with pre-bunched electron beams.

AKBP 10.4 Wed 14:45 AKBP-H14
Status of the EEHG Upgrade Project of the Short-Pulse

Source at DELTA — eBENEDIKT BUsiNG, ARNE HELD, HUBER-
TUs KaIiser, SHAUKAT KHAN, CARSTEN Mal, ArRJUN Rapua Kr-
1sHNAN, and VIVEK VijayaN — Center for Synchrotron Radiation

(DELTA),TU Dortmund University, Dortmund, Germany

At the 1.5-GeV electron storage ring DELTA, operated by the TU
Dortmund University, a short-pulse source based on the coherent har-
monic generation (CHG) scheme provides ultrashort pulses in the vac-
cum ultraviolet regime. In this scheme a laser-electron interaction
leads to microbunching within a short slice of an electron bunch which
results in coherent emission of radiation. The emitted wavelength is
limited to low harmonics of the laser wavelength, higher harmonics are
accessible by the echo-enabled harmonic generation (EEHG) scheme,
where another laser-electron interaction is added. To implement this
scheme, it is necessary to modify the short-pulse source and thus about
a quarter of the storage ring. The status of the upgrade project is pre-
sented.

AKBP 10.5 Wed 15:00 AKBP-H14
Recent Developments at S-DALINAC* — eM. ARrNoOLD, J.
BirkuaN, A. Brauch, M. DutiNg, J. ENDERS, M. FiscHER, R.
GREWE, L. JURGENSEN, M. MEIER, N. PIETRALLA, F. SCHLIESS-
MANN, D. SCHNEIDER, M. STEINHORST, L. STOBBE, and S. WEIH —
Institut fiir Kernphysik, Technische Universitat Darmstadt

The superconducting Darmstadt linear accelerator S-DALINAC is a
thrice-recirculating accelerator for electrons. Besides the conventional
acceleration scheme with corresponding nuclear physics experiments,
the accelerator of TU Darmstadt can also be operated as an energy
recovery linac (ERL) [1]. Since its establishment in 1991, the S-
DALINAC was mainly developed and operated by students. The latest
achievement was the successful operation as a superconducting multi-
turn ERL in August 2021 [2]. Dedicated diagnostics to measure both
beams in the same beamline simultaneously are in preparation or have
been used for first measurements. The beam quality was improved
significantly by a new capture cavity. Other projects are working on
further improvements of the machine. This contribution will give an
overview of the status of those projects.

[1] M. Arnold et al., Phys. Rev. Accel. Beams 23, 020101 (2020).

[2]  Pressemitteilung des Informationsdienst  Wissenschaft
(idw), ”Technologischer = Durchbruch  bei  Energieeffizienten
Teilchenbeschleunigern”, MI-NR. 63/2021, acc/feu.

*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 11: Beam Dynamics 2

Time: Wednesday 16:00-17:45

AKBP 11.1 Wed 16:00 AKBP-H13
Investigation of the spin coherence time for measuring the
electric dipole moment of protons in the COSY cooler syn-
chrotron — eDaoNING Gul»2:3, MaxiMILIAN ViTz!2, and ANDREAS
Leuracub2 for the JEDI-Collaboration — !Institute for Nuclear
Physics IV , FZ Jiilich, Germany — 2III. Physikalisches Institut B,
RWTH Aachen University, Germany — 3GSI Helmholtzzentrum fiir
Schwerionenforschung GmbH, Darmstadt, Germany

The Electric Dipole Moment (EDM) of a subatomic particle is pre-
dicted by the Standard Model (SM) and provides simultaneous viola-
tion of parity (P) and time reversal (T). Assuming CPT-theorem holds,
an EDM is also a source of CP violation, which is needed to explain
the matter-antimatter asymmetry. Measuring an EDM at a higher
value than the SM prediction would therefore provide additional CP
violation and would be a strong indication for physics beyond the SM.
Optimization of the Spin Coherence Time (SCT) plays a central
role in storage ring EDM experiments, since a large SCT is required
to achieve the statistical sensitivity for an EDM measurement. Af-
ter a sufficient long SCT was achieved for deuteron beams, the JEDI-
Collaboration in Jiilich is preparing a similar measurement for the SCT
for protons at the storage ring COSY. Many parameters indicate that
for proton beams, the optimization procedure to realize long SCT is
more difficult than for deuteron beams. Therefore, spin tracking simu-
lations were performed with the software library BMAD to investigate
the sextupole contributions. This talk will concentrate on the recent
tracking results to optimize the SCT for a proton beam at COSY.

AKBP 11.2 Wed 16:15 AKBP-H13

Beam dynamics studies by long-term observation of co-
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herently emitted THz pulses at DELTA — eCARSTEN Mal,
BenEDIKT BUsing, ARNE HELD, and SHAUkAT KHanN — Center for
Synchrotron Radiation (DELTA), TU Dortmund University, Dort-
mund, Germany

At DELTA, a 1.5-GeV electron storage ring operated as a synchrotron
light source by the TU Dortmund University, experiments with THz
radiation are carried out at a dedicated beamline. An interaction of
short laser pulses with electron bunches is used to generate broadband
as well as tunable narrowband radiation up to 6 THz. Coherent emis-
sion of (sub-)THz pulses is typically observed during several storage
ring revolutions after the initial laser-electron interaction. However,
a coherent emission is observed at half-integer multiples of the syn-
chrotron oscillation period after the interaction because the density
in the longitudinal phase space is similar to the initial situation. Ex-
perimental results and simulations of the longitudinal phase space are
presented.

AKBP 11.3 Wed 16:30 AKBP-H13
Detailed analysis of transverse emittance of the FLUTE
electron bunch — eTHIEMO SCHMELZER, ERIK BRUNDERMANN,
Icor KRIzZNAR, MATTHIAS NABINGER, MICHAEL NAsse, ROBERT
RupPrECHT, JENS SCHAFER, MARCEL ScHUH, NIGEL SMALE, PAWEL
WEesoLowskl, and ANKE-SUSANNE MULLER — KIT, Karlsruhe

The new compact and versatile linear accelerator-based test facility
FLUTE (Ferninfrarot Linac- Und Test-Experiment) is operated at
KIT. Its primary goal is to serve as a platform for a variety of accel-
erator R&D studies like the generation of strong ultra-short terahertz
pulses. The amplitude of the generated coherent THz pulses is pro-
portional to the square number of particles in the bunch. With the
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transverse emittance, a measure for the transverse particle density can
be determined. It is therefore a vital parameter in the optimization of
the operation. In a systematic study, the transverse emittance of the
electron beam was measured in the FLUTE injector. A detailed anal-
ysis considers different influences such as the bunch charge and com-
pares this with particle tracking simulations carried out with ASTRA.
In this contribution, the key findings of this analysis are discussed.
Thiemo Schmelzer acknowledges the support by the Doctoral School
?Karlsruhe School of Elementary and Astroparticle Physics: Science
and Technology”.

AKBP 11.4 Wed 16:45 AKBP-H13
Development of a transfer line for LPA-generated electron

bunches to a compact storage ring — eBasTian HARER!,

ERIK BRONDERMANN!, ALEXANDER Papasu!, RoBerT RUPRECHT!,
JENS ScHAFER!, CHRISTINA WIDMANN!, ANKE-SUSANNE MULLER!,
Laurips Jeppr?, PuiLipP MEssNER?, ANDREAS R. MAIER?, JENS
OsTERHOFF?, and Eva Panorski? — !Karlsruhe Institute of Tech-

nology (KIT) — ?Deutsches Elektronen-Synchrotron (DESY)

The injection of LPA-generated beams into a storage ring is considered
to be one of the most prominent applications of laser plasma accelera-
tors (LPAs). In a combined endeavour between Karlsruhe Institute of
Technology (KIT) and Deutsches Elektronen-Synchrotron (DESY) the
key challenges will be addressed with the aim to successfully demon-
strate injection of LPA-generated beams into a compact storage ring
with large energy acceptance and dynamic aperture. Such a storage
ring and the corresponding transfer line are currently being designed
within the cSTART project at KIT and will be ideally suited to accept
bunches from a 50 MeV LPA prototype developed at DESY.

This contribution presents the foreseen layout of the transfer line
from the LPA to the injection point of the storage ring and discusses
the status of beams optics calculations.

AKBP 11.5 Wed 17:00 AKBP-H13
Beam Pulsing at the S-DALINAC: Superposition of the 3
GHz Beam Structure with a 1 MHz Macrostructure* —
eLLENNART STOBBE, MICHAELA ARNOLD, JONNY BIRKHAN, UwWE
BonnEs, LArs JURGENSEN, and NORBERT PIETRALLA — Institut fiir
Kernphysik, TU Darmstadt, Germany

The superconducting electron-linear-accelerator S-DALINAC provides
a cw-beam with a 3 GHz time structure for different experiments.
This mode is fixed and does not allow to deliver a (macro-) pulsed
beam to the experimental setups. As time of flight measurements
should become feasible at the so-called QCLAM magnetic spectrom-
eter an additional pulsing device has been built and studied. The 3
GHz beam structure was superimposed with a 1 MHz macrostructure.
The superposition was archived with a plate capacitor setup in the
S-DALINAC’s injector-beamline. The plate capacitor deflected the
beam across an aperture with a repetition rate of 1 MHz. The current

state of the capacitor setup as well as the first test measurement of the
macrostructure with a plastic scintillator will be presented.
*Work supported by DFG (GRK 2128) and the State of Hesse within
the Research Cluster ELEMENTS (Project ID 500/10.006).

AKBP 11.6 Wed 17:15 AKBP-H13
Proton Irradiation Site for Si-Detectors at the Bonn
Isochronous Cyclotron — eDENNIS SAUERLAND!, PAuUL-DIETER
EversuEmM!, REINHARD Brck!, Pascar Worr?, and JocHEN
DINGFELDER? — !Helmholtz-Institut fiir Strahlen und Kernphysik,

Universitit Bonn — 2SiLab, Physikalisches Institut, Universitit Bonn

With the Bonn Isochronous Cyclotron either protons, deuterons or
ions up to 2C*t 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.

At a new proton irradiation site, a 1 pA proton beam with a diam-
eter of < 6 mm is utilized to irradiate a target in air, e.g. cooled Si
semiconductor detectors for radiation hardness tests. For homogeneous
irradiation, the targets are scanned through the beam in a row-wise
pattern with constant velocity and a row spacing much smaller than the
beam diameter. During the irradiation procedure, the beam current
and position is continuously measured non-destructively using a cali-
brated, secondary electron emission-based beam monitor, positioned at
the exit window of the beamline. An on-the-fly beam monitor calibra-
tion can be obtained using a movable FArapAY Cup. The diagnostics
and the irradiation procedure ensure a homogeneous irradiation of the
target with a fluence error of < 2 %.

In this talk, an overview of the accelerator facility will be given, the
irradiation site with its beam diagnostics will be presented in detail,
along with an outlook on planned future developments at the facility.

AKBP 11.7 Wed 17:30 AKBP-H13
Progress of the SSMB Proof-of-Principle experiment at
the Metrology Light Source — eArNoLD KruscHINski!, ARNE
Hornr?, Roman Krein?, Ji Li!, Jana Purs?, Markus Ries!, and
Jorac FErikes! — 'Helmholtz-Zentrum Berlin, Berlin, Germany —
2Physikalisch-Technische Bundesanstalt, Berlin, Germany

The method of Steady-State Microbunching (SSMB) as proposed by
Alex Chao and Daniel Ratner in 2010 is envisioned to generate in-
tense coherent synchrotron radiation at a storage ring. The scheme
would allow synchrotron light with brilliance similar to an FEL while
enabling high repetition rates typical for a storage ring.

A proof-of-principle (PoP) experiment is conducted at the MLS stor-
age ring in Berlin and has successfully demonstrated the viability of
the general mechanism behind SSMB by showing stability of a mi-
crobunch structure over one turn in the storage ring. This talk will
briefly introduce the idea behind SSMB and give an overview of the
PoP experiment, its current status and outlook.

AKBP 12: New Accelerator Concepts 2

Time: Wednesday 16:00-17:30

AKBP 12.1 Wed 16:00 AKBP-H14
Excitation of beam driven plasma waves in a hybrid
LPWFA — eSusanNE ScuOBELD2, RicHArRD Pauscu!, FINN-
OLE CarsTENs2, YEN-YU Cuanc!, SgEBasTiEN Corpe?, Ju-
RJIEN CoUPERUS CaBapAG!, ALExanDeEr Desus!, Hao Dinc?,
ANDREAs Dopp?, Tuomas HreINEMANN®'S BrerNHARD HIDDINGS,
Max GiLiouann®#, STEraN Karscu?, ALEXANDER KOHLER!,
OLENA KoNonNeNko?, ArasTaiR NuTTer®, Partrick Urerb2, AL-
BERTO MARTINEZ DE LA Ossa®, ULricH ScuraMM'2, and ARIE
Irman! — !Helmholtz-Zentrum Dresden-Rossendorf, Germany —
2Technische Universitét Dresden, Germany — 3LOA, ENSTA Paris-
Tech, CNRS, Ecole Polytechnique, Université Paris-Saclay, France —
4Ludwig-Maximilians-Universitit Miinchen, Germany — ®Deutsches
Elektronen-Synchrotron DESY, Hamburg, Germany — S University of
Strathclyde, Glasgow, UK

Here we present imaging of plasma wakefields driven by both, high in-
tensity laser pulses or high peak current electron beams. In particular,
a scheme of high-current electron beams from a LWFA as drivers of
a beam-driven plasma wakefield accelerator (PWFA) is being exten-
sively studied, aiming to fulfill the demanding quality requirements for
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applications such as FELs. Observing plasma wakefields in this regime
demonstrates the capability of the LWFA beam to create the plasma
as well as drive plasma wakefields. Additionally we observed a cor-
relation between the drive beam charge and the shape of the plasma
wave. This enables us to find an optimum parameter set towards the
experimental demonstration of the hybrid LPWFA.

AKBP 12.2 Wed 16:15 AKBP-H14
Traveling-wave electron accelerators — Getting PIConGPU
simulations ready for exascale — e ALEXANDER DEBUs!, SuNITA
CHANDRASEKARANZ3, KLAUS STEINIGER!, RENE WIDERA!, SERGEI
BasTtrakov!, FELix MEYER!, RicHARD Pauscu!, Marco GARTEN!,
Tuomas Kruce!, Jerrrey KeLLING!, BENJaAMIN HERNANDEZS,
Martuew LeiNHAUSER?S3, JeFF Younc2®, Franz PoscHiL!,
AxeL HosL*, Davip Rocers®, Guipo JuckeLAND!, and MICHAEL
Bussmann!2 — lHelmholtz-Zentrum Dresden-Rossendorf, Dresden,
Germany — 2CASUS, Center for Advanced Systems Understanding,
Gorlitz, Germany — 3University of Delaware, Newark, Delaware, USA
— 4Lawrence Berkeley National Laboratories, Berkeley, CA, USA —
5Georgia Institute of Technology, Atlanta, GA, USA — %0Oak Ridge
National Laboratory, Knoxville, TN, USA
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Traveling-wave electron acceleration (TWEAC) is an advanced laser-
plasma accelerators scheme, which is neither limited by dephasing, nor
by pump depletion or diffraction. Such accelerators are scalable to en-
ergies beyond 10 GeV without the need for staging and are candidates
for future compact electron-positron colliders.

TWEAC simulations to high energies require exascale compute re-
sources. Within the early-access program (CAAR) for the upcoming
exascale Frontier cluster at ORNL, we prepare PIConGPU, a 3D3V
particle-in-cell code, for large-scale TWEAC simulations, including
tuning and refining PIConGPU to run on the latest AMD GPUs. In
this talk we present progress in TWEAC simulations and the technical
advances in PIConGPU that enable running on Frontier.

AKBP 12.3 Wed 16:30 AKBP-H14
Operational Experience and Characterization of a Supercon-
ducting Transverse Gradient Undulator for Compact Laser
‘Wakefield Accelerator-Driven FEL — e KANTAPHON DAMMINSEK,
AXEL BERNHARD, SEBASTIAN RICHTER, ROBERT ROSSMANITH, ANKE-
SUSANNE MULLER, YIMIN ToNg, and ANDREAS GrAU — Karlsruhe
Institute of Technology, Karlsruhe, Germany

A 40-period superconducting transverse gradient undulator (TGU) has
been designed and fabricated at Karlsruhe Institute of Technology
(KIT). Combining a TGU with a Laser Wakefield Accelerator (LWFA)
is a potential key for realizing an extremely compact Free Electron
Lasers (FEL) radiation source, as the TGU scheme is a viable option
to compensate the challenging properties of the LWFA electron beam
in terms of beam divergence and energy spread. The superconducting
TGU has been commissioned off-line, step by step reaching its final op-
erational parameters. A specially designed set-up for mapping of the
magnetic field in the TGU’s extremely narrow gap has been installed,
commissioned and employed for the magnetic characterization. In this
contribution, we report on the operational experience of the TGU and
on the magnetic characterization measurement.

This work is supported by the BMBF project 05K19VKA Plas-
maFEL (Federal Ministry of Education and Research).

AKBP 12.4 Wed 16:45 AKBP-H14
Studies for a Laser Wakefield Driven Injector at ELSA —
oKiniaN Kranz, Kraus DescH, DanieEL ELsSNER, and MICHAEL
SwiTkA — Elektronen-Stretcher-Anlage, Physikalisches Institut, Uni-
versitdt Bonn

At the University of Bonn the storage ring ELSA extracts electrons
with energies up to 3.2 GeV to hadron physics and novel detector test-
ing experiments. We study the feasibility of replacing the current
26 MeV LINAC injector with a laser wakefield accelerator (LWA). For
this, contemporary parameters from current LWA setups at other lab-
oratories are assumed and matched to the acceptance of the booster
synchrotron. Moreover, a conceptional draft of a potential LWA setup
is created. This takes into consideration the influence of building con-
ditions such as available floor space and building vibrations to esti-
mate a setup and laser beam stability of a plasma generating high
power laser system and beamline to the plasma cell. The methods and
intermediate results of this study will be presented.

AKBP 12.5 Wed 17:00 AKBP-H14
Signal subtraction of consecutive electron bunches from a
high-repetition-rate plasma-wakefield accelerator — eJupiTA
BeiNorTaITED?, JaMEs CHAPPELL?, GREGOR Loiscu!, CARL A.
LINDSTR@M!, SARAH SCHRODER!, STEPHAN WEscH!, MATTHEW
Wine!2, Jens OsTeErHOFF!, and RicHARD D’Arcy! — 1DESY,

Hamburg, Germany — 2University College London, London, UK

Plasma-wakefield acceleration (PWFA) is one of the main candidates
for future compact-accelerator technologies with applications in high
energy physics and photon science. For PWFA, which currently op-
erates at Hz level, to meet the luminosity and brilliance demands of
current users, at least thousands of bunches must be delivered per sec-
ond. As recently explored at FLASHForward, DESY, the fundamental
limitation for the highest repetition rate is the long-term motion of ions
that follows the dissipation of the driven wakefield (D’Arcy, R. et al.
Recovery time of a plasma-wakefield accelerator. Nature (accepted)
(2021)). The recovery of the plasma to an undisturbed state after
the driving of a wakefield was observed in the images of consecutive
electron bunches, separated by tens of nanoseconds, while the imaging
screens have scintillation lifetimes of the order milliseconds. As such,
an image processing technique capable of resolving individual bunches
within that lifetime is needed. This technique - termed the ’subtrac-
tion method’ - uses many shots of a preceding bunch to accurately
identify and remove its signal from the overlapping signal of a subse-
quent bunch. As a result, high-repetition-rate processes can be studied
to advance PWFA for meaningful application to facilities of the future.

AKBP 12.6 Wed 17:15 AKBP-H14
Radiative particle-in-cell simulations of the beam hosing in-
stability — an analysis by components — eANTON LEBEDEV!,
RicHARD Pauscu!, RENE WiDErRA!, SERGEI BAasTRAKOV!, MICHAEL
BussmMann}2 UrricH ScHraMM3, and ALEXANDER DEBUs!
— lAbteilung Laser-Teilchenbeschleunigung, Helmholtz Zentrum
Dresden-Rossendorf, Dresden — 2Center for Advanced Systems Un-
derstanding, Gorlitz — 3Institut fiir Strahlenphysik, Technische Uni-

versitdt Dresden, Dresden

We present first results and analyses of radiation spectra expected to
be produced by ultrarelativistic particle beams propagating through
a plasma medium experiencing the hosing instability. We determine
these spectra in particle-in-cell simulations by in-situ computation of
radiation based on Liénard-Wiechert potentials, emitted by all simu-
lated particles (>10"9) of the beam and plasma for over 160 distinct
detectors distributed across half a solid angle.

In the simulation campaign, conducted at the JUWELS Booster
cluster at JSC, we considered linear and non-linear regimes of the insta-
bility for ultrarelativistic electron beams of varying emittance impact-
ing a homogeneous electron plasma. We further show a preliminary
analysis of the data relating observed characteristics of the spectra to
the characteristics of the instability.

Our goal is to open up new experimental avenues for better un-
derstanding the beam instability evolution by identifying its radiation
signatures that can be measured in experiments.

AKBP 13: Diagnostics, Control and Instrumentation 2

Time: Thursday 14:00-15:45

AKBP 13.1 Thu 14:00 AKBP-H13
Concept of a Beam Diagnostics System for the Multi-Turn
ERL Operation at the S-DALINAC* — eMAaNUEL DUTINE,
MicHAELA ARNOLD, RUBEN GREWE, LARS JURGENSEN, NORBERT
PieTRALLA, FELIX SCHLIESSMANN, and MANUEL STEINHORST — In-
stitut fiir Kernphysik, TU Darmstadt

The S-DALINAC is a thrice-recirculating electron accelerator operat-
ing in cw-mode at a frequency of 3 GHz. Due to the implementation
of a path-length adjustment system capable of a 360° phase shift, it
is possible to operate the accelerator as an Energy-Recovery LINAC
[1]. The multi-turn ERL operation has been demonstrated in 2021 [2].
While operating the accelerator in this mode, there are two sets of
bunches, the still-to-be accelerated and the already decelerated beam,
with largely different absolute longitudinal coordinates in the same
beamline. For this mode, a non-destructive, sensitive beam diagnos-
tics system is necessary in order to measure the position of both beams
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simultaneously. The status of a 6 GHz resonant cavity beam position
monitor (BPM) will be given together with the results of a wire scanner
measurement of the multi-turn ERL beam.

[1] M. Arnold et al., Phys. Rev. Accel. Beams 23, 020101 (2020)

[2]  Pressemitteilung des Informationsdienst  Wissenschaft
(idw), ”Technoligischer =~ Durchbruch  bei  Energieeffizienten
Teilchenbeschleunigern”, MI-NR. 63/2021, acc/feu.

*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 13.2 Thu 14:15 AKBP-H13

Detection of single monoenergetic ion bunches using ionoa-
coustics — eSoNJa GERLACH!, FELIX BALLING!, ANNA-KATHARINA
ScuMipT!, FLORIAN-EMANUEL Brack?, Leon Kirscu!3, Fro-
rRIAN KrorLL?, MarvIN RemvoLbp?, WALTER AssmMANN!, ULRICH
1

ScuraMM?, CHRISTINA TRAUTMANN® ) KARL ZEIL?, KaTiA ParODI!,



Mainz 2022 — AKBP

Thursday

and JorG ScHREIBER! — !Ludwig-Maximilians-Universitéit Miinchen,

Miinchen, Deutschland — 2Helmholtz-Zentrum Dresden-Rossendorf,
Dresden, Deutschland — 3GSI Helmholtzzentrum fiir Schwerionen-
forschung, Darmstadt, Germany

Tonoacoustics is an innovative method that employs the acoustic wave
emitted by pulsed ion beams slowing down in water. We present the
newly developed I-BEAT detector that determines ion bunch proper-
ties on a single bunch basis: the - BEAT detector (Ion-Bunch Energy
Acoustic Tracing). Relativistic ions are stopped in a water phantom
surrounded by up to four ultrasound transducers for three-dimensional
reconstruction of the dose deposited by the ion bunch. As the detector
is radiation hard and electromagnetic pulse resistant, it is especially
suited to fill the lack of reliable online detection methods for laser-
accelerated ions. Additionally, we recently demonstrated that ionoa-
coustic beam monitoring is also possible in transmission mode. We
discuss our results obtained with laser- and conventionally accelerated
ion bunches being especially interesting for ion bunch position and
intensity monitoring. This work was supported by the German Re-
search Foundation (DFG) within the Research Training Group GRK
2274 and the BMBF under project 05P21WMFAL.

AKBP 13.3 Thu 14:30 AKBP-H13
Observation of BIF at the electron-cooler test-bench at HIM
— oTHOMAS BEISER — Helmholtz-Institut Mainz, Mainz, Deutsch-
land

Wavelength-resolved studies of beam-induced fluorescence have been
made at the electron cooler teststand at HIM. As a new feature a low-
noise, cooled sCMOS-camera was utilized. Beam-current dependence
of the fluorescence has been recorded. Data evaluation is imminent
and options for further experiments will be discussed.

AKBP 13.4 Thu 14:45 AKBP-H13
Longitudinal phase space (LPS) characterization of
high brightness electron beams at PITZ — eNaMRA
AFTAB!, ZAKARIA ABOULBANINE!, GowRrl ADHIKARI!, PRACH
BOONPORNPRASERT!, MARIA-ELENA CasTRO-CARBALLO!, GEORGI
GeorciEV!, JaMmeEs Goob!, MarTtaias GRross', ANDREAs
HorrMann!, CurisTIAN KoscHITZKI', MIKHAIL KRASILNIKOV!,
X1aNGgkUN Li!, Osip LisHILIN!, ANUSORN LUEANGARAMWONG!,
Davip MeLkUMYAN!, RarraeL Niemczyk!, ANNE OppeLT!, HOU-
JUN Qian!, FRaNK STEPHAN!, GRYGORRI VASHCHENKO!, ToBIAsS
WEeILBAcH!, and WoLrcanGg HiLLerT? — 'DESY, Zeuthen, Ger-

many — 2University of Hamburg, Germany

Methodological studies to improve the LPS tomography of space-
charge dominated electron beams were carried out at the Photo In-
jector Test facility at DESY in Zeuthen (PITZ). In the experimental
procedure, initially, a 200 pm-wide horizontal slit was introduced be-
fore the booster to cut the beam to strongly reduce space charge ef-
fects. Next, the signal resolution of this truncated beam was improved
by careful beta function control at the reference screen of momen-
tum measurements. A combination of both steps enabled accurate
measurement of minimum energy spread and better control of beam
phase advance during booster phase scan, i.e. control of booster am-
plitude and phase scan range. After optimization of the experimental
conditions, the momentum projections were fed to a tomographic re-
construction algorithm to obtain the reconstructed LPS. Finally, the
noisy artifacts in LPS were addressed to further improve the results.

AKBP 13.5 Thu 15:00 AKBP-H13
Low Gain Avalanche Detector for beam monitoring —
eVapyMm Kepvcu!, WiLneLM KrUEGER!, Aprian Rost!?*, JERZY
PieTrAszKO?, TETYANA Garvaryukb?, Sereey LINevZ, Jan
MicHEL?, MICHAEL TRAXLER?, MICHAEL TRAEGER2, and CHRISTIAN
JoacHim ScuMipT? — !Technische Universitit Darmstadt, Darm-
stadt, Germany — 2GSI GmbH, Darmstadt, Germany — 3Goethe-
Universitét, Frankfurt, Germany — 4FAIR GmbH, Darmstadt, Ger-
many
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Linacs suffer from high power consumption for particle acceleration
when high energies are desired. Because of this there is a huge interest
to accelerators with idea of energy recovery. ERL allow to recirculate
beam to the main linac second time with a phase shift of 180° which
cause to deceleration of the beam and returning energy to RF cavities.
The S-DALINAC at TU Darmstadt allows the possibility to operate
it in an ERL mode. Optimization of the acceleration and deceleration
processes are extremely important for efficiency operation S-DALINAC
in ERL mode. For these purposes setup based on LGAD are being de-
veloped. LGAD is a silicon detector optimized for 4D-tracking with
timing precision below 50ps thanks to internal low gain which makes
it an ideal candidate for precise timing monitoring at S-DALINAC.

In this contribution we present the results from the first (October
2021) LGAD test at S-DALINAC (TU Darmstadt).

*This work has been supported by DFG under GRK 2128.

AKBP 13.6 Thu 15:15 AKBP-H13
Intensity monitoring of pulsed ion beams: Absolute calibra-
tion of the I-BEAT detector — eINA HOFRICHTER, SONJA GER-
vLacH, FELix BALLING, JONATHAN BORTFELDT, LEONARD DOYLE,
Lorta FLalG, JENs HARTMANN, VERONIKA KRATZER, ALEXANDER
PRASSELSPERGER, THOMAS ROscH, ANNA ScumipT, KAaTiA PARODI,
and JORG ScHREIBER — LMU Miinchen, Miinchen, Deutschland

The unique properties of laser-accelerated ion bunches - like their
high particle flux accompanied by a strong electromagnetic pulse
(EMP) - make beam monitoring challenging for well-established di-
agnostic systems with immediate feedback. The I-BEAT (Ion-Bunch
Energy Acoustic Tracing) detector (cf. DOI: s41598-019-42920-5, DOI:
12.2592415) overcomes these difficulties by making use of the ionoa-
coustic principle: The energy deposited by ions stopping in water gen-
erates an acoustic wave from which the ion bunch properties can be
reconstructed. The experimental setup consists of a water reservoir
surrounded by ultrasonic transducers. Ions enter the detector through
a Kapton entrance window. To enable quantitative assessment of the
particle number and accordingly the absorbed dose, proper calibration
of the detector is required. For that, we propose to use the signal gen-
erated in the entrance window, exploiting that its amplitude increases
with growing ion number. We have set up a theoretical model to
describe this signal and performed first experimental tests to validate
our approach with an ionization chamber. This work was supported by
the German Research Foundation (DFG) within the Research Training
Group GRK 2274 and the BMBF under project 05P21WMFA1.

AKBP 13.7 Thu 15:30 AKBP-H13
Bunch Length Measurement Systems at S-DALINAC — eA.
Brauch, M. ArNoLD, J. ENDERS, L. JURGENSEN, N. PIETRALLA, and
S. WEIH — Technische Universitdt Darmstadt, Darmstadt, Deutsch-
land

Precision experiments at the superconducting Darmstadt electron lin-
ear accelerator S-DALINAC require a high-quality beam. Next to
other important beam parameters, an optimization of the bunch length
to typical values of 0.7 to 2 ps is performed. This is accomplished by
inducing a linear momentum spread on the bunch in one of the ac-
celerating cavities. The bunch length can be measured with a target
in a dispersive section downstream. This method is time consuming
and can provide only an upper limit of the bunch length. Therefore,
two new setups for bunch length measurements are introduced. They
will improve the optimization process significantly. A new diagnostic
beam line is set up in the low energy beam area. It includes a deflect-
ing copper cavity used for measuring the bunch length by rotating the
bunch and projecting its length on a target. A streak camera placed at
different positions downstream the injector and the main accelerator
will be used to measure the bunch length in the future. The device will
analyse optical transition radiation from an aluminium coated kapton
target. The pulse length of the emitted light is equal to the length
of the bunch creating it. This contribution will present the layout of
both systems, their current status and design considerations.
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AKBP 14: Posters

Time: Thursday 16:00-17:30

AKBP 14.1 Thu 16:00 P

A  miniature transport-line design for laser plasma
accelerator-driven FELs using HTS magnets — eSAMIRA
Fareni, AxeL BERNHARD, and ANKE-SUSANNE MULLER — Karl-

sruhe Institute of Technology (KIT), Karlsruhe, Germany

Laser-plasma acceleration is an outstanding candidate to drive the
next-generation compact light sources and FELs. Due to extremely
high accelerating gradients in LPAs, electron bunches can gain suffi-
cient energies to generate synchrotron radiation in the X-ray regime
in only a few millimetres to centimeters of acceleration length. To effi-
ciently capture and transport the LPA-generated bunches in a compact
transport line, beam line designs employing combined-function high-
strength magnets based on high temperature superconductor technol-
ogy have been studied. In this contribution we present the beam dy-
namics calculations as well as the magnet designs for a compact trans-
port line matching the LPA-generated beam to a transverse-gradient
undulator.

This work is supported by the BMBF project 05K19VKA Plas-
maFEL (Federal Ministry of Education and Research).

AKBP 14.2 Thu 16:00 P
Future Neutron Beam Line at the Bonn Isochronous Cy-
clotron — eMaxiMILIAN LoOEPKE and REINHARD BEck — Helmholtz-
Institut fiir Strahlen- und Kernphysik Bonn

The Bonn Isochronous Cyclotron provides a beam of protons,
deuterons or ions up to 12C*t with a kinetic energy ranging from
7 to 14 MeV per nucleon. Since 2019 the proton beam is utilized for
irradiation of e.g. silicon pixel detectors for radiation hardness tests.

Currently, it is planned to extend the facility’s irradiation and ex-
perimentation capabilities by providing a neutron beam. The neutrons
are produced by converting deuterons into protons and neutrons in a
thick carbon or berylium target. Protons are stopped by the target
whereas the neutrons, are subsequently collimated and can be used for
irradiation of a secondary target.

The angular distribution of neutrons from this stripping reaction
is peaked forward and the energy of neutrons emerging at 0 degree
is around 0.4 times the deuteron energy for deuterons in this energy
range. The neutron flux at the secondary target after collimation has
been estimated using simulations with Geant4 and experimental data
found in literature to be in the order of 107 n/cm?/s.

AKBP 14.3 Thu 16:00 P
Nitrogen-doping of niobium for SRF cavities — eMARTON MA-
JOR, LAMBERT ALFF, MICHAELA ARNOLD, JENS CONRAD, STEFAN
FLEGE, RUBEN GREWE, and NORBERT PIETRALLA — Technische Uni-
versitat Darmstadt, Darmstadt, Germany

Niobium is the standard material for superconducting radio-frequency
(SRF) cavities for particle acceleration. Superconducting materials
with higher critical temperature or higher critical magnetic field allow
cavities to work at higher operating temperatures or higher acceler-
ating fields, respectively. One direction of search for new materials
with better properties is the modification of bulk niobium by nitrogen
doping. In the Nb-N phase diagram, the cubic d-phase of NbN has the
highest critical temperature.

Niobium samples were annealed and doped with nitrogen in the
high-temperature furnace at TU Darmstadt and investigated at its
Materials Research Department with respect to structural modifica-
tions. X-ray diffraction (XRD) confirmed the appearance of NbyN3
and NbaN phases on the surface of the samples. A single cell cavity
was annealed under optimized doping conditions. The test samples
treated together with the cavity showed almost single NbsNg phase.
XRD pole figures also showed grain growth during sample annealing.

The work was supported by the German Federal Ministry for Educa-
tion and Research (BMBF) through grant 05H18RDRB2 and the Ger-
man Research Foundation (DFG) via the AccelencE Research Training
Group (GRK 2128).

AKBP 14.4 Thu 16:00 P
Improving the lifetime of GaAs-photo-cathodes with cryo-
genic components — eToBiAs EGGERT, YuLiYA FRITZSCHE, and
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JoacHiM ENDERs — Institut fiir Kernphysik, TU Darmstadt, Ger-
many

GaAs photocathodes provide a suitable source for polarized lectron
beams. However, the operational lifetime is limited by a mandatory
negative-electron-affinity (NEA) coating consisting of a cesium and
oxygen. This layer gets corroded by oxygen over time and destroyed by
ionized residual gas molecules hitting the surface. The latter is called
ion back-bombardment (IBB) and is one of the main lifetime limiting
factors. Improving the vacuum conditions around the cathodes sur-
face is expected to reduce IBB and corrosion and therefore increase
operational time. At the Institut fiir Kernphysik at TU Darmstadt
a dedicated test stand is set up to develop a new kind of GaAs elec-
tron source, which uses cryocooling of a sub-volume to increase the
vacuum condition around the cathode. In addition to the sub-volume,
the cathode itself ets cooled to compensate for the temperature rise
from high laser power.

This project is supported by DFG (GRK 2128) and BMBF
(05H18RDRBI1).

AKBP 14.5 Thu 16:00 P
Electro-thermal studies of quadrupole resonator designs —
ePioTR PuTEK!, SHAHNAM GORGI ZADEH?, MARC WENskAT?4, Si-
MoN ADRIAN!, and UrsuLa vaN Rienen! — !Universitit Rostock,
Rostock, Germany — 2CERN, Meyrin, Switzerland, — 3Universitét
Hamburg, Hamburg, Germany — 4Deutsches Elektronen-Synchrotron,
Hamburg, Germany

Exploring the fundamental properties of materials such as niobium or
Nb3Sn in terms of high precision surface resistance measurements is
crucial for the further development of SRF technology. To precisely
determine the radio frequency (RF) properties of superconducting ma-
terials, a calorimetric measurement is carried out with the aid of a
so-called Quadrupole Resonator (QPR). However, the measurement
procedure is affected by various uncertainties, such as geometrical de-
viations of the cavity design and the accuracy of numerical simulations.
Additionally, the measurement bias for the third operational mode is
observed in the pre-existing QPR designs, including the QPRs built at
CERN and HZB. It motivated us to re-design the QPR to improve the
measurement accuracy for the third operational mode (1.3 GHz). We
compare the pre-existing QPR designs with optimized configurations
from the perspective of electro-thermal simulations.

AKBP 14.6 Thu 16:00 P
Superconducting solenoid field analysis and optimization
eSnuar Mal:2, AnNDRE ArnoLDp!, ANTON Ryzmov!, Jana
ScuaBERY3, PETR ZWARTEK!, JocHEN TEICHERT!, Ronc Xiancl,
PauL ZwarTexk!, WorrcaNnGg HiLLerr?, and Houjun Qian? —
IHZDR — 2Hamburg University — 3Technische Universitit Dresden

— 4Photo Injector Test Facility at DESY, Zeuthen site

The superconducting solenoid for SRF Gun III at ELBE will be in-
stalled and measured. Both the longitudinal and transverse fields will
be measured and analyzed. The field axis can be derived from the field
and it is helpful for the alignment of the solenoid. Formalism form to
the transverse field will be used to analyze the multipole field.

AKBP 14.7 Thu 16:00 P
SRF Cavity and HOM Coupler Design for the W Work-
ing Point of the FCC-ee — eSosono-ABAsi UpoNnawo?!, SHAH-
NAM Goral ZADpEH!, Rama CarLaca?, and UrsuLA vAN RIENEN!
— 1University of Rostock, Rostock, Germany — 2CERN, Geneva,
Switzerland

The Future Circular electron-positron Collider (FCC-ee) is planned to
operate with beam energies from 45.6 to 182.5 GeV and beam currents
from 5.4 to 1390 mA to study the four operation points, the Z, W, H
and tt. The energy and current specifications for the W working point
are 80 GeV and 147 mA, respectively. Due to strong higher-order mode
(HOM) effects, 2-cell 400 MHz elliptical SRF cavities are proposed for
operation at this working point. This contribution summarises the
RF design and optimization of the 2-cell cavity and its HOM couplers
compatible with the W working point.
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