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Application of Machine Learning to Beam Diagnostics — eELENA

Towards Micro-Bunching Control at Storage Rings with Rein-

Towards Reinforcement Learning Based Optimization at the

Light Source BESSY II — eLLUis VERA RAMIREZ

Advances in reinforcement learn for accelerator tuning at CERN

Diagnostics, Control and Instrumentation

Diagnostics, Control and Instrumentation
New Accelerator Concepts and Miscellaneous (supercon-

Diagnostics, Syn. radiation and FELs

Focus session: Machine Learning

Invited Talks
AKBP 14.1 Thu  9:30-10:00 MOL 213

FoL
AKBP 14.2 Thu 10:00-10:30 MOL 213

forcement Learning — e¢To0BIAS BoLTrz
AKBP 14.3 Thu 10:30-11:00 MOL 213
AKBP 144 Thu 11:00-11:30 MOL 213

— oSIMON HIRLAENDER
Sessions
AKBP 1.1-14 Mon 15:00-16:00 MOL 213  Particle Sources
AKBP 2.1-2.4 Mon 15:00-16:00 GOR 226 Radiofrequency
AKBP 3.1-3.6 Mon 16:30-18:00 MOL 213 Beam Dynamics
AKBP 4.1-4.6 Mon 16:30-18:00 GOR 226 New Accelerator Concepts
AKBP 5.1-5.6 Tue 9:30-11:00 MOL 213 Beam Dynamics
AKBP 6.1-6.5 Tue 9:30-11:00 HSZ 301 New Accelerator Concepts
AKBP 7.1-7.6 Tue  14:30-16:00 MOL 213
AKBP 8.1-8.6 Tue  14:30-16:00 HSZ 301 New Accelerator Concepts
AKBP 9.1-9.6 Tue 16:30-18:00 MOL 213
AKBP 10.1-10.6  Tue  16:30-18:00 HSZ 301

ducting materials)

AKBP 11.1-11.6 ~ Wed  9:30-11:00 MOL 213
AKBP 12.1-12.4  Wed 15:00-16:00 MOL 213 Electron Accelerator
AKBP 13.1-13.6  Wed 16:30-18:00 MOL 213 Free Electron Lasers
AKBP 14.1-14.4  Thu 9:30-11:30 MOL 213
AKBP 15 Thu 15:00-16:15 MOL 213 Bestowal of Prizes
AKBP 16.1-16.13 Thu 16:30-18:00 P1C Posters
AKBP 17 Thu 19:30-21:00 HSZ 304

General Assembly of the Working Group on Accelerator
Physics

Mitgliederversammlung Arbeitskreis Beschleunigerphysik
(General Assembly of the Working Group on Accelerator Physics)

Donnerstag

19:30-21:00 HSZ 304

e Bericht der Vorsitzenden

e Beschleunigerpreise

e Verschiedenes
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AKBP 1: Particle Sources

Time: Monday 15:00-16:00

AKBP 1.1 Mon 15:00 MOL 213
Development of polarized sources with new laser tech-
niques — oCHRysovALANTIS S. Kannis!2, RALF ENGELs!, ANNA
Hurzen!3, Lukas HuxoLp3, ILHAN ENcIN!, DIMITRIS SOFIKITIS?,
T. Perer RaxiTzis®®, ANDREAs LenracH'?, and MARKUS
BuscHiER!3 — !Forschungszentrum, Jiilich, Germany — 2RWTH Uni-
versity, Aachen, Germany — SHHU, Diisseldorf, Germany — *UOI,
Ioannina, Greece — °>FORTH, Heraklion, Greece — $UOC, Heraklion,
Greece

Molecular photodissociation and optical pumping are two innovative
laser-based techniques for the production of macroscopic spin-polarized
samples. The first is used for the production of high density spin-
polarized hydrogen and deuterium atoms from UV photodissociation
of hydrogen and deuterium halides (e.g. HBr, HCI, DI, etc.). The sec-
ond is used for the production of nuclear-polarized 2He. After the ion-
ization of the atomic gases, the spin-polarized ion targets are useful for
the study of laser-driven plasma acceleration induced by a high-power
laser system. Theoretical calculations indicate that laser-induced ac-
celeration of polarized protons/deuterons of kinetic energies up to sev-
eral GeV is feasible. Another important application is the polarized
laser-fusion. Nuclear-spin polarization plays a fundamental role in the
dynamics of fusion reactions and it has been shown that the D-T and
D-3He reaction cross sections can be increased by ~50%. This reactiv-
ity enhancement has not been observed in plasma, nor has polarized
D-D fusion been measured. However, the aforementioned methods can
offer the required densities for such experiments.

AKBP 1.2 Mon 15:15 MOL 213
Development of a GaAs-based photo-electron source with
cryogenic components — eToB1As EGGERT, JoacHIM ENDERS, and
Yuriva FritscHE — Institut fiir Kernphysik, TU Darmstadt, Ger-
many

Polarized electron beams can be generated using the internal photo-
effect with GaAs as a photocathode. However, a negative-electron-
affinity (NEA) coating consisting of a CsO layer, is necessary when us-
ing GaAs. This layer limits the operational lifetime as it gets corroded
by oxygen and destroyed by ionized residual gas molecules hitting the
surface. The latter is called ion back-bombardment (IBB) and one of
the main lifetime limiting factors. Improving the vacuum conditions
near the cathode surface is expected to reduce IBB and increase the
lifetime. At the Photo-CATCH test facility in Darmstadt, an electron
source is developed which uses cryocooling of a sub-volume around the
cathode. In addition to the sub-volume, the cathode itself gets cooled.

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

AKBP 1.3 Mon 15:30 MOL 213

Improved Performance of GaAs photo-cathodes activated by
Cs, Li and NF3* — eMaxiMiLiIAN HErRBERT!, JoacHIM ENDERs!,

Location: MOL 213

MaTrTHEW POELKER?, and CARLOs HERNANDEZ-GARcIAZ — lInstitut
fiir Kernphysik, Technische Universitdt Darmstadt, Darmstadt, Ger-
many — 2Thomas Jefferson National Accelerator Facility, Newport
News, VA, United States of America

Photo-cathodes based on GaAs can be characterized mainly by two pa-
rameters: quantum efficiency n and lifetime 7. The former describes
the photo-emission efficiency, while the latter is an indicator for the
decay of the surface layer required to achieve negative electron 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 performance by
boosting both 1 and 7. Recently, first lifetime studies of bulk GaAs
photo-cathodes activated with Cs, NF3, and Li have been conducted
using the photo-electron gun of the Upgraded Injector Test Facility
(UITF) at the Thomas Jefferson National Accelerator Facility (JLab),
extracting beam currents of up to 100 pA. We will present the results
of these measurements as well as planned measurements at the Institut
fir Kernphysik at Technische Universitdt Darmstadt.

*Work supported by DFG (GRK 2128 "AccelencE"), BMBF
(056H18RDRB1), and through the Helmholtz Graduate School for
Hadron and Ion Research for FAIR.

AKBP 1.4 Mon 15:45 MOL 213
A novel X-ray source for microbeam radiation therapy —
oCHRISTOPH MATEJCEK??, JoHANNA WINTERD'2:3 | JAN WILKENSZ3,
STEFAN Barrzscu'2, and Kurr AuLENBacHER®?6® — 1Helmholtz
Zentrum Miinchen GmbH, Neuherberg, Germany — 2Technische Uni-
versitdt Miinchen, School of Medicine und Klinikum rechts der Isar,
Miinchen, Germany — 3Technische Universitat Miinchen, Physik-
Department, Garching, Germany — *Institut fiir Kernphysik, Jo-
hannes Gutenberg-Universitat Mainz, Mainz, Germany — ®Helmholtz
Institut Mainz, Mainz, Germany — 8GSI Helmholtzzentrum fiir Schw-
erionenforschung, Darmstadt, Germany

Microbeam radiation therapy is a new preclinical concept in radiation
oncology. Due to the use of 25 to 100 ym wide and a few 100 pm
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 en-
ergy of 300 keV and a current of 300 mA on an eccentric 0.05x20 mm?
focal spot. Transport of these high currents at relative low energy will
be challenging concerning space charge forces. Furthermore the reali-
sation of the focal spot, good beam quality, low emittance are major
topics. An additional application of the source can be phase contrast
imaging. The general design and recent calculations and simulations
will be presented.

AKBP 2: Radiofrequency

Time: Monday 15:00-16:00

AKBP 2.1 Mon 15:00 GOR 226
RF Measurements of the 750 MHz PIXE-RFQ — eHERMANN
W. PoMMERENKE}2, YveEs Cuver!, ALExEs GRUDIEV!, and Ur-
suLA VAN RIENEN? — ICERN, Geneva, Switzerland — 2University of
Rostock, Germany

As an Ion Beam Analysis technique (IBA), the Proton Induced X-ray
Emission (PIXE) uses protons of a few MeV. Because of non-damaging
character, it is used for the analysis of cultural heritage artwork. A
transportable proton accelerator provides mobile access to ion beam
analysis, avoiding the need of moving the artwork. CERN has recently
designed and constructed the compact 1 meter long PIXE-RFQ oper-
ating at 750 MHz, which will provide 2 MeV protons for PIXE analysis.
RF measurements and tuning of the PIXE-RFQ are presented. The
results of RF measurements performed on the recently manufactured
RFQ cavity are compared to the simulation results, demonstrating
good agreement. Furthermore, the tuning procedure to obtain desired

Location: GOR 226

frequency and field distribution is described.

AKBP 2.2 Mon 15:15 GOR 226
SRF R&D activities at the Universitdt Hamburg and DESY
— eMaRc WENSKAT!, CHRISTOPHER BATE!"2, ARTI DANGWAL

PanDEY2, IsABEL GonNzaLEzZ Diaz-Paraciol?, RicaARpo MoONROY-

ViLLal2, Timotny NaceL!, Hesumar Norr?, DETLEF RESCHKE?,
JORN ScHAFFRANZ?, GUILHERME DaLLA Lana Semione!2) Sven
SiEvERs2, LeAa STEDER?, VEDRAN VonNkZ, Jonas WOoLFFL2,

ROBERT ZIEROLD', WoLFGANG HILLERT!?, ANDREAS STIERLE

RoBERT Brick!, and Hans WEIse2 — 1Universitat Hamburg, Ham-
burg, Deutschland — 2Deutsches Elektronen-Synchrotron, Hamburg,
Deutschland

The experience gained during the construction and commissioning of

the world’s largest superconducting linear accelerator, the European
XFEL, forms the basis for current R&D activities on superconduct-

1,2 1,2
b
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ing cavities by an international team of researchers including experts
from RF and accelerator physics as well as surface and materials sci-
ence. We explore empirically gained understandings and observed cor-
relations within the SRF research field using modern material- and
surface-physics methods. At the same time, we are constructing new
diagnostic tools, developing surface and material treatments, and ex-
ploring alternative materials to improve this technology. This cutting-
edge research creates new, exciting linkages between various disciplines
combining diverse knowledge. Herein, we will give an overview of the
current projects and topics of our research group

AKBP 2.3 Mon 15:30 GOR 226
A quadrupole resonator for SRF R&D — eRicaArRpDO MONROY-
ViLLal2, WorLrcane HiLLErTY 2, DETLEF RESCHKEZ, JAN-HENDRIK
Tuie?, and MArRc WENSKAT! — 1 University of Hamburg, Hamburg,
Germany — 2Deutsches Elektronen-Synchrotron, Hamburg, Germany

Radio frequency cavities used in particle accelerators and made from
superconducting materials, 7.e. niobium, have many advantages. In
order to further improve their performance, a variety of different ap-
proaches can be applied and have to be investigated in detail. Instead
of a rather complicated treatment of complex cavities samples of super-
conducting materials are studied to understand the material properties
and their evolution under surface treatments, since they allow for an
easier preparation and turn-around time at a lower cost. However, RF
properties of superconducting samples, under the same conditions as
SRF cavities, need to be studied as well to understand the influence
of the material properties. A test cavity called quadrupole resonator
(QPR) has been developed and operated at CERN and at Helmholtz
Zentrum Berlin, which allows for testing samples under cavity condi-
tions. In this work we report the status of such a test resonator devel-
oped and fabricated at Universitdt Hamburg and DESY. We present

the results of a forensic study of the existing QPRs and how problems
will be addressed in the new design. Fabrication tolerance studies on
the electromagnetic field distributions, together with a status report on
the current fabrication state, will be presented. In addition, the outline
of two research projects using the QPR will be briefly addressed.

AKBP 2.4 Mon 15:45 GOR 226
Microphonics Measurement and Compensation at MESA* —
e ANNA Kusawa, FLoriaN Hug, and TiMo STENGLER — JGU Mainz,
Institut fiir Kernphysik

A new electron accelerator called MESA is currently under construc-
tion at the Institute for Nuclear Physics at the Johannes Gutenberg-
University Mainz. MESA stands for Mainz Energy Recovering Super-
conducting Accelerator and is going to be used to perform precision
tests on the Standard Model at low energies. The centrepieces of the
accelerator are two superconducting modified ELBE-type modules, the
so-called cryomodules. In order to accelerate electron bunches, reso-
nant fields of 1.3GHz are induced into the cavities resulting in standing
waves. Since its bandwidth of 100 Hz is rather narrow, the resonance
reacts promptly to any external vibrations giving rise to troubles guar-
anteeing a stable beam. These external vibrations are called micro-
phonics. This talk presents measurements of microphonic effects on
one of the cryomodules and future improvements to minimize exter-
nal disturbance. Furthermore, a measurement of the full set of the
cavities’ resonance frequencies in a normal conducting environment is
presented.

* This work has been supported by DFG through the PRISMA-+
cluster of excellence EXC 2118/2019 and by the European Union’s
Horizon 2020 Research and Innovation programme under Grant Agree-
ment No 730871.

AKBP 3: Beam Dynamics

Time: Monday 16:30-18:00

AKBP 3.1 Mon 16:30 MOL 213
Simulation of a Prototype Proton EDM Storage Ring —
eMaximiLiaN Vitzh2 and AnprEas Lenracub? for the JEDI-
Collaboration — !Institut for Nucler Physics IV, FZ Jiilich, Germany
— 2II1. Phyysikalisches Institut B, RWTH Aachen University, Ger-
many

The matter-antimatter asymmetry might be understood by investigat-
ing the EDM (Electric Dipole Moment) of elementary charged parti-
cles. A permanent EDM of a subatomic particle violates time reversal
and parity symmetry at the same time and would be a strong indica-
tion for physics beyond the Standard Model. The JEDI-Collaboration
(Jiilich Electric Dipole moment Investigations) in Jiilich is preparing a
direct EDM measurement for protons and deuterons: first at the stor-
age ring COSY (COoler SYnchrotron) and later at a dedicated storage
ring. The prototype proton EDM storage ring is an intermediate step
before building the final storage ring to demonstrate suffcient beam
lifetime and spin coherence time in a pure electrostatic ring as well as
in storage ring with combined electric and magnetic bending elements.
In order to study the effect of E-B-detectors on the orbit and the spin
motion the software library Bmad is used. First results of optics and
spin simulations towards the prototype ring will be discussed.

AKBP 3.2 Mon 16:45 MOL 213
Dynamic aperture studies for the Transfer Line from FLUTE
to cSTART — eJens ScHAFER!, BasTiAN HARER!, ALEXANDER
Papasu!, and ANKE-SUSANNE MULLER!"2 — 1IBPT, KIT, Karlsruhe,
Deutschland — 2LAS, KIT, Karlsruhe, Deutschland

The compact Storage ring for Accelerator Research and Technology
cSTART is a test facility for novel acceleration techniques and diag-
nostics. One major goal of cSTART will be to demonstrate storing the
beam of a Laser Wake Field Accelerator (LWFA) for the first time. Be-
fore installing a LWFA, the linear accelerator FLUTE serves as a full
energy injector for cSTART, providing stable bunches with a length
of a few femtoseconds. The transport of the bunches from FLUTE to
cSTART requires a transfer line which includes horizontal, vertical and
diagonal deflections which leads to coupling of the dynamics of the two
transverse planes. In order to conserve the ultra-short bunch length
during the transport, the transfer line relies on a special optics which

Location: MOL 213

invokes high and negative dispersion. This contribution presents the
dynamic aperture studies performed for the three dimensional lattice
of the transfer line.

AKBP 3.3 Mon 17:00 MOL 213
Investigation of RF-dependent charge production and elec-
tron energy at the FLUTE injector — eTonNia WINDBICHLER!,
MicHAEL J. Nasse?, TuiEMo ScHMELZER!, MARCEL ScHUH?, NIGEL
SMaLE2, and ANKE-SUSANNE MULLERDZ — 1LAS, KIT, Karlsruhe,

Deutschland — 2IBPT, KIT, Karlsruhe, Deutschland

FLUTE (Ferninfrarot Linac und Test Experiment) is a linear electron
accelerator which is currently being commissioned at the Karlsruhe
Institute of Technology. The electron bunch is produced by a pho-
toinjector in the injector section. The beam parameters, like energy
and charge, are highly dependent on the RF settings of the 3 GHz
electron gun. One adjustable RF parameter is the accelerating phase
at the time of electron production with our laser system. By scanning
this parameter the points of highest energy transfer and highest charge
production can be distinguished. In this contribution measurements
of the influence of the RF phase on the transported charge will be
discussed.

AKBP 3.4 Mon 17:15 MOL 213
Progress towards short bunches and short pulses at the
DELTA storage ring — eBENEDIKT BUsiNG, SHAUKAT KHAN,
DanieL KrieEG, CARSTEN Mal, and ARNE MEYER AUF DER HEIDE
— Center for Synchrotron Radiation (DELTA), TU Dortmund Uni-
versity, Dortmund, Germany

DELTA is a 1.5-GeV synchrotron light source operated by the TU
Dortmund University providing synchrotron radiation in a spectrum
from hard X-rays to the VUV regime. The bunch length in a storage
ring can be compressed by either increasing the cavity voltage or de-
creasing the momentum compaction factor. On the other hand, short
pulses can be generated by using seeding schemes to modulate a short
slice of the bunch by a laser-electron interaction. Latest results on
bunch shortening due to a newly installed cavity as well as low-alpha
optics and the status of the upgrade plan for the short-pulse source
from coherent harmonic generation (CHG) to echo-enabled harmonic
generation (EEHG) will be presented.
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AKBP 3.5 Mon 17:30 MOL 213
Efficient Semi-Lagrangian Vlasov-Simulation of FEL-type
Phase-Space Densities — ePHILIPP AMsTUTZ and MATHIAS VOGT
— DESY, Hamburg, Germany

In semi-Lagrangian (SL) approaches a solution to the Vlasov-Equation
is obtained by back-tracking its characteristics and subsequently eval-
uating the initial condition. These methods yield a smooth numer-
ical approximation to the phase-space density (PSD), which can put
them at an advantage over particle-based methods. For instance, when
studying small-scale effects where the inherent stochastic noise of par-
ticle methods becomes burdensome, SL schemes are a promising alter-
native.

In free-electron lasers (FELSs) the electron bunches typically exhibit
an “exotic” structure in the longitudinal phase-space resembling a fine,
wiggling hair-like band. Such PSDs are not efficiently captured by a
regular 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 a code which employs tree-based domain decomposition to
overcome this problem and its application to the study of space-charge
driven micro-bunching in bunch-compressor stages of FEL-injectors.

AKBP 3.6 Mon 17:45 MOL 213
Beam matching to superconducting short crossbar H-Mode
cavities — eSiMoN LaAUBER'?3, KuRT AULENBACHER!Z3 WIN-
FRIED Barru!':2, Curistopn BURANDT!?, FLoORrIAN Dziupal?2:3,
PETER FoRck?, VIKTOR GETTMANN'2, MANUEL HEILMANNZ,
THORSTEN KURZEDER!'2, JuLian List!23, MaksyM MISKI-
Ocrul?2, HoLger PobrLecH?, ANNA RUBIN?, MALTE SCHWARZz?,
TrOMAS SIEBER?, and STEPAN YARAMYSHEVZ — lHelmholtz Insti-
tute, Mainz, Germany — 2GSI Helmholtzzentrum fiir Schwerionen-
forschung, Darmstadt, Germany — 3Johannes Gutenberg University,

Mainz, Germany — “Goethe University, Frankfurt, Germany

The superconducting (SC) heavy ion linear accelerator HELIAC is go-
ing to be operated with SC short crossbar H-Mode (CH) cavities. One
of the special features of the linear accelerator, besides its continuous
wave capability, is the smoothly variable output energy from 3.5 to 7.3
MeV /u, which requires a special beam dynamics concept. This can
be realized with the Equidistant Multigap Structure (EQUUS). The
deployment of this novel concept requires a detailed study of the beam
matching to these structures.

AKBP 4: New Accelerator Concepts

Time: Monday 16:30-18:00

AKBP 4.1 Mon 16:30 GOR 226
Polarized Particle Beams from Laser-Plasma Accelerators —
e ANNA HUTzEN'2, JoHANNES THOMAS?, ANDREAS LEHRACHS?, T.
PeTER RakiTzIs®® ALEXANDER PukHOVZ, LiaNcLIANG Li178, YI-
ToNng Wu”8, RaLr EnceLs?, and Markus Buscuer!'2 — 1PGI-
6, FZJ — 2HHU Diisseldorf — 3JARA-FAME — 4IKP, FZJ —
5University of Crete, Greece — SFORTH, Greece — 7SIOM, China
— 8CAS, China

The generation of polarized particle beams still relies on conventional
particle accelerators which are typically very large in scale and bud-
get. Thus, concepts based on laser-driven wakefield acceleration have
strongly been promoted during the last decades. Despite many ad-
vances in the understanding of fundamental physical phenomena, one
largely unexplored issue is how highly polarized beams can be pro-
duced. The realization of laser-plasma based accelerators for polarized
beams is now being pursued as a joint effort of groups from Germany
(FZJ, RWTH, HHU), Greece, and China within the ATHENA consor-
tium. As a first step, we have theoretically investigated and identified
the mechanisms that influence the beam polarization in laser-plasma
accelerators. We then carried out a set of Particle-in-cell simulations
on the acceleration of electrons and proton beams from gaseous and
foil targets showing the generation of intense polarized beams if pre-
polarized gas targets of high density are employed. Such polarized
sources for electrons, protons, deuterons and 3He ions are now being
built at FZJ. Proof-of-principle measurements at the (multi-)PW laser
facilities PHELIX (GSI) and SULF (Shanghai) are in preparation.

AKBP 4.2 Mon 16:45 GOR 226
High intensity laser interaction with cryogenic hydrogen
jet target — eCONSTANTIN BERNERT!'2, STEFAN ASSENBAUMDZ,
FrLoriaN-E. Brackb2, LENNART Gaus!2, STEFAN KRAFT!, FLORIAN
KrorL!, JoseriNE MEeTzKES-NG!, MARTIN REHWALD!'2, MARVIN
RemMoLp!2, Hans-P. ScuLenvoiaT!, KarL ZeiL!, Tim ZiecLErD2,
and ULricH ScHrRAMM!»2 — Helmholtz-Zentrum Dresden-Rossendorf
(HZDR), Dresden, Germany — 2Technische Universitit Dresden,
Dresden, Germany

High-intensity short-pulse lasers in the Petawatt regime offer the pos-
sibility to study new compact accelerator schemes by utilizing high-
density targets for the generation of energetic ion beams. The op-
timization of the acceleration process demands comprehensive explo-
ration of the plasma dynamics involved, for example via optical prob-
ing. In particular, experiments using near critcal density cryogenic
hydrogen jet targets with um-scale transverse size are well suited to
deliver new results which can then be compared to predictive particle-
in-cell simulations. We show the results of an experimental campaign
at the DRACO PW laser at Helmholtz-Zentrum Dresden Rossendorf
where we were able to tune the proton acceleration performance by
dedicated shaping of the target density profile.

Location: GOR 226

AKBP 4.3 Mon 17:00 GOR 226
Resonant small angle x-ray scattering probing ultrashort
pulse high-intensity laser-solid interactions — eLENNART
Gaus!, MicHAEL BussMaNN!, ALEJANDRO Laso GaARrcial,
SiEGFRIED GLENZER?, CHRISTIAN GUTT?, BoB NAGLER?, ALEXAN-
pER PELKA!, MELANIE RODEL!, HANs-PETER ScHLENVOIGT!, ToMm
Cowan!, ULricn ScuraMMm!, and Trnomas Kruce! — 'HZDR —
2SLAC — 3Universitét Siegen

The development of second-generation short-pulse laser-driven radia-
tion sources requires a mature understanding of the relativistic laser-
plasma processes as e.g. plasma oscillations, heating and transport of
relativistic electrons as well as the development of plasma instabili-
ties. These dynamic effects occurring on femtosecond and nanometer
scales are very difficult to access experimentally. In a first experi-
ment in 2014 at the Matter of Extreme Conditions facility at LCLS we
demonstrated that small angle x-ray scattering (SAXS) of femtosecond
x-ray free electron laser (XFEL) pulses is able to make these funda-
mental processes accessible on the relevant time and length scales in
direct in-situ pump-probe experiments [Kluge et al., Phys. Rev. X 8,
031068 (2018)]. Here we report on a recent follow-up experiment with
significantly higher pump intensity reaching the relativistic intensity
domain. We give an overview of the new capabilities in combining a full
suite of particle and radiation diagnostics and SAXS scattering. Espe-
cially probing at resonant x-ray energies can give new insight into the
ultra-fast ionization processes, plasma opacity and equation-of-state in
non-equilibrium plasmas.

AKBP 4.4 Mon 17:15 GOR 226
Temperature effects on the electron injection in laser-plasma
accelerators — eSOEREN Jaras, MANUEL KIRCHEN, and ANDREAS
R. MaIer — Luruper Chaussee 149 22761 Hamburg GERMANY

In laser plasma accelerators a high power laser generates plasma waves
that can sustain accelerating fields on the order of GV/m. When the
laser intensity is sufficiently high these waves can break which enables
electrons from the plasma background to be trapped and accelerated.
Here we show that the temperature of the plasma background can in-
fluence the plasma wave and thereby changes the threshold for wave-
breaking to occur. Further, using the Particle-in-Cell code FBPIC we
show that a finite plasma temperature can benefit the accuracy and
performance of simulations.

AKBP 4.5 Mon 17:30 GOR 226
Beamline Design Studies for a Laser-Wakefield Driven
FEL — eLars HUBNER!, Cora BRraun?, Timo EICHNERZ,
Tuomas HOLsENBUscH?, SOREN JaLas?, Laurips JepPE2, MANUEL
KIircHEN2, PrILIPP MESSNER!'3, MATTHIAS SCHNEPP2, MAXIMILIAN
TrUNK?, CHRISTIAN WERLE!, PauL WINKLER!, and ANDREAS R.
MaIEr? — 1DESY — 2Center for Free- Electron Laser Science & De-

partment of Physics, University of Hamburg — 3Max Planck Institute



Dresden 2020 - AKBP Tuesday
for the Structure and Dynamics of Matter ZeiLl, Tmv ZiecLer'2, and ULricH ScHrAMMY2 — 1Helmholtz-
Laser-plasma accelerators are promising candidates to drive compact, Zentrum Dresden-Rossendorf (HZDR), Dresden, Germany —

laboratory-scale free-electron lasers. However, the unique properties
of plasma accelerated electron beams present a challenge to the con-
ventional beam transport and lasing concepts. Here, we present the
upgrade of the LUX beamline, that is built and operated by the Uni-
versity of Hamburg and DESY, with the goal of demonstrating FEL
gain from a laser-plasma accelerator. The beamline design features a
chicane to decompress the electron beam and relax the conditions on
the initial beam parameters from the plasma target. The presented
concept shows a balancing between the decrease in beam current due
to the decompression, the effects of coherent synchrotron radiation in
the chicane, and the manipulation of the phase-space to optimize the
slice properties of the beam.

AKBP 4.6 Mon 17:45 GOR 226
Characterisation of cryogenic hydrogen jet target for Laser
Proton acceleration — eSTEFAN AsSSENBAUM!2, CONSTANTIN
BerRNERT!2, FLORIAN Brack!?, LENNART Gausb?, STEPHAN

KRrAFT!, MARTIN REEWALDY2, HANS-PETER ScHLENvOIGT!, KARL

2Technische Universitat Dresden, Dresden, Germany

With the rise of a new generation of high intensity, high repitition rate
laser systems, new interesting fields of application emerge, like e.g.
hadron therapy using laser accelerated protons. This trend imposes
new demands on targetry systems for laser ion acceleration to offer
both high repitition rate capability as well as tight control of all target
parameters.

In recent experiments, a renewable, cryogenically cooled, solid hy-
drogen jet target has been implemented into the Draco PW Laser Sys-
tem at HZDR. This debris-free target system allows for acceleration
of single-species ion beams while offering superb acceleration perfor-
mance through controlled pre-expansion of the jet prior to the high
intensity interaction.

In this talk, we present detailed studies on the preplasma expansion
process being conducted at the Draco 150 TW system at HZDR via
high resolution optical probing. Furthermore, we investigate the ge-
ometric properties of the jet and report on further efforts to enhance
jet stability.

AKBP 5: Beam Dynamics

Time: Tuesday 9:30-11:00

AKBP 5.1 Tue 9:30 MOL 213
Systematic studies of RF phase modulation at KARA —
oSEBASTIAN MaIer!, Epmunp BromLey!, Tosias Borrz!, Akira
MocHiHAsHI2, MARCEL ScHUHZ, and ANKE-SUSANNE MULLER!2 —
1LAS, KIT, Karlsruhe — 2IBPT, KIT, Karlsruhe

At the KIT storage ring KARA (KArlsruhe Research Accelerator),
the beam lifetime is limited by scattering with rest gas atoms, but
also affected by Touschek scattering. It has been reported in previ-
ous work, that a bunch lengthening can be achieved by a modulation
of the RF acceleration voltages’ phase, which causes an excitation of
longitudinal oscillation modes within the stored bunches. In this con-
tribution, we present first results of a systematic study of phase modu-
lation (PM) close to the second harmonic of the synchrotron oscillation
frequency with peak-to-peak amplitudes between 10% and 20% of the
synchronous phase, focusing explicitly on its impact on the beam life-
time.

AKBP 5.2 Tue 9:45 MOL 213
Alignment Studies for the Low Energy Stage of FLUTE —

eMicua ReEissic!, AXEL BERNHARDZ?, BasTiaN HARER?, ANTON

Marycin!, MicHAEL Nasse2, RoBerT RUPRECHT?, NIGEL SMALEZ,
JENS ScHAFER?, THIEMO ScHMELZER!, PAwEL WEsoLowski?, and
ANKE-SUSANNE MULLER!'2 — 1LAS, KIT, Karlsruhe — 2IBPT, KIT,

Karlsruhe

The versatile linear accelerator FLUTE (Ferninfrarot Linac- Und Test-
Experiment) at Karlsruhe Institute for Technology (KIT) is designed
to generate strong ultra-short THz pulses, which can be used for pho-
ton science. It provides a platform for a variety of accelerator studies
and different diagnostics for the characterization of electron bunches.
The low energy stage of FLUTE includes an electron gun, a solenoid,
a quadrupole and a spectrometer, which are currently being commis-
sioned. This contribution presents simulations showing the impact
of alignment errors and compares them to measurements taken at
FLUTE.

AKBP 5.3 Tue 10:00 MOL 213
Developing Beam Optics for BESSY-VSR Project — eFELIX
ANDREAS and PauL GosLawski — Helmholtz-Zentrum Berlin, Hahn-
Meitner-Platz 1, 14109 Berlin

At the HZB superconducting cavities are developed for the genera-
tion of long and short electron bunches. A cavity module, consisting
of two 1.5 GHz and 1.75 GHz cavities each, can be assembled into a
straight of the BESSY II storage ring, if the space for the module can
be enlarged by modifying the beam optics. One possible solution is to
remove two quadrupoles to gain the required installation length. With
a self-developed code the two quadruples were turned off in simulations
and the obtained optics was transferred to the storage ring. To avoid
coupled bunch instabilities low beta functions within the VSR-module
are required. Therefore a tool was developed which can change the

Location: MOL 213

minimum beta function within the given straight by interpolating be-
tween two different optics. The sextupoles were used to optimize the
phase acceptance to such an extent that they were better than in the
current standard optics. In another session the optics was successful
audited for user operation by testing for high current, life time, kicker
lifetime, bunch length and chromaticity.

AKBP 5.4 Tue 10:15 MOL 213
Studies on Instabilities and Negative Momentum Com-
paction Operation at KARA — ePaTricK ScHREIBER!, To-
BIAs Borrz!, Miriam Brosi?, ALEXANDER Papasu?, MARCEL
Scuun?, BasTiaN HAERER?, AKIRA MocHiHasHI?, and ANKE-
SusaNNE MULLERY2 — 1LAS, KIT, Karlsruhe — 2IBPT, KIT, Karl-
sruhe
New operation modes are often considered during the development
of new synchrotron light sources. An nderstanding of the instabili-
ties involved is inevitable for a successful operation of these schemes.
At the Karlsruhe Research Accelerator, KARA, new modes can be
implemented and tested employing a variety of performant beam di-
agnostics devices and therefore instabilities in those regimes can be
investigated. Currently, a negative momentum compaction optics is
being established. In order to reinject quickly, the operation with a
negative momentum compaction factor is being implemented at injec-
tion energy (500MeV). This contribution presents the status of the
implementation of this new regime as well as first results of instability
studies at this energy.

AKBP 5.5 Tue 10:30 MOL 213
Model based algorithm to specify the alignment of the
bERLinPro photoinjector components — eJENs VOLKER and
BerTINA KUSKE — Helmholtz Zentrum Berlin, Berlin, Deutschland

The photoinjector module for bERLinPro will be assembled in the be-
ginning of 2020 and will be installed in the bERLinPro injector beam-
line afterwards. Due to tight installation shedule, it is not possible
to operate the assembled module prior to installation. Thus, module
components like the SRF gun cavity, SC Solenoid or photocathode,
can only be pre-adjusted in the warm state. However, they can be re-
motely adjusted in the module during operation. Therefore, a method
is needed to quantify the alignment and other parameters of module
components based on electron beam measurements with the aid of only
limited diagnostic tools. With scans of known module parameters and
the measurement of the changing beam response, this method should
quickly clarify the alignment status and helps to adjust important com-
ponents. In this talk, we will present the algorithm and simulation
results.

AKBP 5.6 Tue 10:45 MOL 213
Design studies for final focus system for laser wake field accel-
eration experiment at SINBAD facility at DESY — eSUMERA
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YamiN, RaLPH W AssMANN, FLORIAN BURKART, FrRANCOIS LEMERY,
BarBARA MARcCHETTI, EvA PanoFrski, and PauL A WALKER —
Deutsches Elektronen Synchtron, DESY, Notkestrasse 85, 22607, Ham-
burg, Germany

The ARES (Accelerator Research experiment at SINBAD) Linac at
SINBAD (Short and INnovative Bunches and Accelerators at DESY)
facility at DESY aims to produce high brightness ultrashort electron
bunches (sub fs to few fs) at around 100 MeV, suitable for injection
into novel accelerators such as dielectric Laser acceleration (DLA) and
Laser Wake Field Acceleration (LWFA). The LWFA Experiment with
external injection planned at ARES aims towards studies for stable

LWFA by combining the reproducible and stable RF based- accelera-
tor technology with high gradient plasma wake field dynamics. One of
the possible configurations, which is currently under consideration, for
the injection in the plasma experiment requires the Twiss parameter
to be of the order of few mm at the injection point. The effect of space
charge for high density electron bunches, such the ones produces at
ARES with bunch charge of up to 10 pC and bunch length from sub fs
to few fs, is dominant in the matching region. With the co-propagating
Laser and electron beam in the external injection experiment, there are
a lot of technical constraints that has to be considered for the final de-
sign. We aim to present design studies for the final focus system for
LWFA experiment planned at ARES.

AKBP 6: New Accelerator Concepts

Time: Tuesday 9:30-11:00

AKBP 6.1 Tue 9:30 HSZ 301
Photonic particle acceleration: from advanced electron phase
space control to attosecond electron pulse train genera-
tion — eALEXANDER TArFEL!, NORBERT SCHONENBERGER!, Jo-
HANNES ILLMER!, ANNA MirTELBACH!, ANc Li', Roy SHIiLon!,
Yuva MoriMoro!, PEymMAN Youseri!, STEraNIE Kraus!, Leon
BruckNEr!, Uwe NiEDERMAYER?, PETER HoMmMELHOFF!, and
ACHIP CoLLABORATION® — !Department Physik, Friedrich-
Alexander-Universitdt Erlangen-Nirnberg (FAU), 91058 Erlangen
—  2Technische Universitit Darmstadt, 64289 Darmstadt —
3achip.fau.de, achip.stanford.edu

The combination of high damage threshold dielectrics, high repetition
rate femtosecond lasers and the nanofabrication capabilities of today
enable the realization of an all-optical miniaturized particle accelerator
on a chip. While the miniaturization is one of the biggest benefits, it is
also one of the key challenges, which comes along with the micrometer
wavelength of the driving laser pulses: we need to control the 6D elec-
tron phase space on the nanometer, milliradian and attosecond level.
Here we report on how we use optical near-fields of tailored photonic
nanostructures to manipulate both the transverse and the longitudi-
nal phase space of the electron beam, which has recently enabled us
to generate attosecond bunch trains and to confine the electron beam
over long distances by virtue of alternating phase focusing. All of this
brings us close to building the accelerator on a photonic chip. We will
give an overview over the current state of the art and the upcoming
challenges.

AKBP 6.2 Tue 10:00 HSZ 301
Online Diagnostics and Stabilization of the ANGUS 200
TW Laser — eCora Braun!, TiMo Eicuner!, THoMAS
HuLseNnBUSCH2, MaTTHIAS SCHNEPP!, and ANDREAS R. MaIEr!
— ICenter for Free-Electron Laser Science, Hamburg, Germany —
2DESY, Hamburg, Germany

Laser-Plasma-Accelerators are prominent candidates to drive a next
generation of high-brightness x-ray sources. The LUX laser-plasma-
accelerator, driven by the ANGUS 200 TW laser, has recently demon-
strated the generation of few-nm-plasma-driven undulator radiation.
Long-term operation of the plasma accelerator with reproducible and
stable electron beams requires a highly stable drive laser. To reach
this goal, we have integrated the ANGUS laser in an accelerator-grade
control system. Enabled by the analysis tools at every stage of the
laser system, we observe that changes in the front-end of the amplifier
chain have a direct impact on both, laser parameters in all amplifi-
cation stages and the properties of the accelerated electrons. We will
report on the long-term-drifts we have observed during laser operation
and their effects on the laser system, and present recent upgrades to
the laser system to stabilize against these drifts.

AKBP 6.3 Tue 10:15 HSZ 301
Influence of flat-top lasers in Particle-In-Cell simulations of
plasma accelerators — eLAURIDS JEPPE, SOREN JALAS, MANUEL
KircHEN, and ANDREAS R. MAIER — Center for Free-Electron Laser
Science and Department of Physics, Universitdt Hamburg

Location: HSZ 301

In a laser-plasma accelerator, electron beams are accelerated in strong
plasma wakefields excited by a high-power laser pulse. A common
simplification when modelling these experiments is the use of simple
Gaussian profiles for the transversal laser envelope. However, to in-
crease the energy density, modern laser systems typically feature flat-
top transverse intensity profiles out of focus. We use the spectral,
quasi-cylindrical Particle-in-Cell code FBPIC to model such a laser
profile and discuss its effects on the laser-plasma interaction.

AKBP 6.4 Tue 10:30 HSZ 301
External injection plasma wakefield acceleration at
FLASHForward — eSARAH SCHRODER? and ON BEHALF OF
FLASHForwarRD! — !Deutsches Elektronen-Synchrotron (DESY),
Notkestrasse 85, 22607 Hamburg — 2Universitit Hamburg, Mittelweg
177, 20148 Hamburg

Owing to high-gradient accelerating fields (>GV/m), plasma wake-
field accelerators (PWFA) have the potential of significantly reducing
size and costs of future high-average power accelerator facilities. Ac-
celeration stability and beam quality are largely dependent on the
interplay between the parameters of the injected bunch and the struc-
ture of the plasma wakefield. Precise control of the bunch profile is
essential for maximising the energy transfer efficiency and preserving
the energy spread. At FLASHForward, driver/witness bunch pairs of
adjustable bunch length and separation are generated by collimators
in a dispersive section. Here we present the capabilities of precision
measurements at FLASHForward and the latest experimental results.

AKBP 6.5 Tue 10:45 HSZ 301
FLASHForward X-1: High brightness beams from a plasma
cathode — eBRIDGET SHEERAN2, A. AscHIkHIN!'2, S. BoHLEN!2,
G. Bovie!, L. Bourron'*, R. D’Arcy!, M. DinTer!, T.
BrUEMMER!, J. CuarprL?, S. Diepericus' 2, B. FosTEr"2, M.J
GarLAND!, L. GoLpBERG!?, P. GonzaLez'?, S. KARSTENSEN',
A. Knetrscul!, O. Kononenko!2) A. KonTocourab2, P. Kuana!,
V. LiBov!2, C.A LinpstroeEM!, K. Lubwic!, A. MARTINEZ DE
La Ossal, F. Marutrzky!, M. MgiseL!2, T. MeurLinc!:2, P.
NikneJapr!, K. Poebper!, P. Pourmoussavil, A. Ranari}, J-H.
RoreckEMANNY2| I, ScHAPER!, A. SCHLEIERMACHER!, B. ScuMmIDT!,
S ScuroepeEr}2, J-P. ScuwiNnkenporrD2, T. Stavurer!:2, G.
TauscHer'2, S. TuieLe!, S. Wescu!, P. WiNnkLER!2, J.C Woob!,
M. Zenc!, and J. OsteERHOFF! — 1DESY — 2University of Hamburg
— 3University College London — *University of Strathclyde

The FLASHForward facility at DESY provides a unique opportunity
for the study of Plasma Wakefield Acceleration (PWFA). At FLASH-
Forward, a several kA electron beam with energies up to 1.25 GeV in-
teracts with a plasma in a dedicated windowless, differentially pumped
beamline. The FLASHForward X-1 experiment focuses on the develop-
ment and study of internal injection techniques to produce ultra-high
quality, fs-length electron bunches. Pulses from a 257 TW, fs-class,
synchronised laser system allow for selective dual-arm pre-formation
of density down-ramp. In this work we present the first demonstra-
tion of highly stable internal injection at FLASHForward on density-
downramps.
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AKBP 7: Diagnostics, Control and Instrumentation

Time: Tuesday 14:30-16:00

AKBP 7.1 Tue 14:30 MOL 213
Rogowski-based beam position monitors for storage rings
— eFavLasTINE ABuUsalF for the JEDI-Collaboration — Juelich
Forschungszentrum (IKP-2)

The Electric Dipole Moment (EDM) of elementary particles has gained
a big interest in particle physics for the fact that it violates Charge
Parity (CP) symmetry. The standard model lacks additional CP vio-
lating phenomenons to explain the matter-antimatter asymmetry. The
Jilich Electric Dipole moment Investigations (JEDI ) collaboration is
preparing for measuring the EDM of charged hadrons (protons and
deuterons) using the Cooler Synchrotron (COSY) storage ring. The
search for an EDM requires highly precise measurement conditions.
This comes from theoretical predictions, the strength of the EDM sig-
nal is so tiny that it can be easily mimicked by other effects. For this,
it is necessary to disentangle a real EDM signal from systematic ones.
The beam orbit is one of the important things that needs to be well
known and controlled. The beam position monitors (BPMs) are used
to deliver the transverse beam positions. The Rogowski coil operation,
which is based on magnetic induction is exploited in a compact and
sensitive position monitor for storage rings. This poster will present
the working principles and the latest achievements of the Rogowski-
based beam position monitor used at COSY.

AKBP 7.2 Tue 14:45 MOL 213
Beam-based alignment at the Cooler Synchrotron (COSY) in
Jiilich — T WagNER for the JEDI-Collaboration — Institut fir
Kernphysik, Forschungszentrum Jiilich — III. Physikalisches Institut
B, RWTH Aachen University

The JEDI collaboration intends to perform a direct measurement of
the electric dipole moment (EDM) of protons and deuterons using a
storage ring. In order to measure the EDM with a high precision a
small orbit RMS is needed, since unknown magnetic fields, which are
picked up when one is off of the optimal orbit, significantly add to
the systematic error. In order to achieve a good orbit RMS in the
accelerator one needs to know the size of the offsets between the beam
position monitors (BPM) and the magnets, i.e. quadrupoles. A beam
time to determine those offsets for the first time for all quadrupoles
in the Cooler Synchrotron (COSY) has been performed in Septem-
ber/October 2019. During the beam time the so called beam-based
alignment method was used to determine the location of the magnetic
center for all the quadrupoles with respect to the electric center of the
BPMs. With the known offsets between the BPMs and quadupoles one
can recalibrate the BPMs to have the zero orbit go through the mag-
netic centers of the quadrupoles. In this talk the results of that beam
time and other insight gained into the positions of the quadrupoles will
be presented.

AKBP 7.3 Tue 15:00 MOL 213
Towards Automated Operation of the Super-FRS — eJaN-
PauL ALEXANDER Huckal2, STEpHANE PieTri?, and JoAcHIM
ENDERs! ITU Darmstadt, Institut fiir Kernphysik — 2GSI

Helmholtzzentrum fiir Schwerionenforschung

For the upgrade of the GSI accelerators to the FAIR facility, a new
control system is required to provide maximized parallelization and
synchronicity of individual machines during operation.

Hence a framework from CERN, LSA [1], is being implemented and
adapted to the needs of the GSI/FAIR facilities and its accelerators
and beam transfers. The fragment separator FRS [2] and - at a later
stage - also the superconducting fragment separator Super-FRS [3] at
FAIR will be operated via LSA.

Current developments at the FRS towards an automated operation
has shown to be successful as a proof of principle during the last en-
gineering run. These developments encompass an automatic online
setting generation by including energy-loss calculations for matter. It
was shown that both primary beams of “CAr and 238U as well as sec-

Location: MOL 213

ondary fragment beams could be transported through the FRS without
prior setting preparation.

Work supported by BMBF (05P19RDFN1) and through the TU
Darmstadt-GSI cooperation contract.

[1] M. Lamont et al., LHC Project Note 368 (2005)

[2] H. Geissel et al., NIM B 70, 286 (1992)

[3] M. Winkler et al., NIM B 266, 4183 (2008)

AKBP 7.4 Tue 15:15 MOL 213
Energy Resolved Emittance Measurements of Laser-
Wakefield Accelerated Beams — ePauL WINKLER!, LARS
HosNER!, BiOrN HuBERT?, SOREN Jaras?, MANUEL KIRcHENZ,
PuiLipp MEessNER?3, Laurips JeEppE?, VINCENT LEROUX?, Timo
Eicuner?, THoMas HULSENBUSCHZ?, MATTHIAS SCHNEPPZ, MAXIM-
ILIAN TRUNK2, CHRISTIAN WERLE!, BERNHARD ScHMIDT!, and AN-
DREAS R. MaIEr? — !DESY — 2Center for Free-Electron Laser Sci-
ence and Department of Physics, Universitit Hamburg — 3Max Planck

Institute for the Structure and Dynamics of Matter

Laser-wakefield accelerators enable the generation of electron beams
with initially nm-small emittances and GeV-level beam energies within
cm-scale. However, shot-to-shot fluctuations in beam quality can pose
a limit to the transportability of plasma-generated beams, and, in par-
ticular, impede the measurement of the beam emittance using conven-
tional methods.

Here, we present results from an emittance diagnostic implemented
at the LUX laser-plasma accelerator. Results from a single-shot
method are compared to results obtained from a quadrupole-scan for
different energy-slices. After proving the applicability of the single-shot
method at our setup for a narrow energy interval, we show an energy-
resolved measurement of the electron phase-space. Slice-emittances as
low as 0.8 mm mrad from ionization-injected beams as well as a com-
plex modulation of the electron phase-space along the broad energy
spectrum are observed.

AKBP 7.5 Tue 15:30 MOL 213
Optimization of RF Synchronization with the FLUTE Tim-
ing System — e THIEMO SCHMELZER', MICHAEL J. NassE?, MARCEL
Scnun?, NigeL SMaLE?, and ANKE-SusaNNE MOLLERDZ — 1LAS,
KIT, Karlsruhe — 2IBPT, KIT, Karlsruhe

FLUTE (Ferninfrarot Linac- Und Test-Experiment) is a new compact
versatile linear accelerator at KIT. Its primary goal is to serve as a plat-
form for a variety of accelerator studies as well as to generate strong
ultra-short THz pulses for photon science. Trigger signals with several
frequencies are needed at FLUTE for devices as well as for sampling
or as synchronization references. The trigger generation was revised to
optimize the power stability for the RF system, which will be presented
in this contribution.

AKBP 7.6 Tue 15:45 MOL 213
Bayesian Optimization of Injection Efficiency at KARA using
Gaussian Processes — eCHENRAN XUl, Toias Borrz!, AKIrRA
MocHinasHI?, and ANKE-SUSANNE MULLERY2 — ILAS, KIT, Karl-
sruhe — 2IBPT, KIT, Karlsruhe

The injection at the KIT storage ring KARA is tuned by many param-
eters, such as the strength of various magnets and the RF frequency.
The tuning process is currently performed manually by machine oper-
ators, which is time consuming and often gets stuck in local optima.
This is exactly the domain for Bayesian optimization, a technique to
optimize noisy black box functions. Using Gaussian processes (GPs)
for regression, we obtain a probabilistic model which allows the inte-
gration of prior knowledge about the physical process. The model can
be queried during the optimization procedure in order to efficiently
explore the given parameter space, leading to comparably fast con-
vergence. In this contribution, we demonstrate the implementation of
Bayesian optimization to automate and optimize the injection process.
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AKBP 8: New Accelerator Concepts

Time: Tuesday 14:30-16:00

AKBP 8.1 Tue 14:30 HSZ 301
Excitation of beam driven plasma waves in a hybrid
LPWFA — eSusanNE ScuOBEL?, YEN-YU Cuanc!, OLENA
KoNONENKO?, SEBASTIEN CORDE?, JURJEN CoUPERUS CABADAGL,
ALEXANDER DEeBuUs!, Hao Dinc%, ANDREAs Dopp?, THOMAS
HeineMANN® S BernnarD Hipping®, Max GinLjonaNN?, STEFAN
Karscu?, ALEXANDER KouLer!, Arastair NurTer!®, Ricnarp
Pauscu!, OmID ZariNi!, ULrRIcH ScHRAMM!2, ALBERTO MARTINEZ
DE LA Ossa®, and Arie IRMaN! — 1Helmholtz-Zentrum Dresden-
Rossendorf, Germany — 2Technische Universitit Dresden, Germany
— 3LOA, ENSTA ParisTech, CNRS, Ecole Polytechnique, Université
Paris-Saclay, France — 4Ludwig-Maximilians-Universitit Miinchen,
Germany — 5Deutsches Elektronen-Synchrotron DESY, Germany —

SUniversity 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
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 8.2 Tue 14:45 HSZ 301
Ion acceleration from ultra-thin foil targets using a PW-class
laser with optimized temporal pulse profile — ¢T1M ZIEGLERD2,
CoNSTANTIN BERNERT!2, FLORIAN-EMANUEL Brack!2, STEFAN
Book!, LENNART Gaus'?, StepHaN KRrAFT!, FLORIAN KRroLL!,
JoseFINE METZKES-NG!, THOMAS PUEscHL!, MARTIN REHWALD!:2,
Hans-PETER ScHLENvOIGT!, ULRicH ScHRAMMY2, and KARL ZEiL!
— lHelmholtz-Zentrum Dresden-Rossendorf, Dresden, Germany —
2TU Dresden, Dresden, Germany

Laser-driven ion acceleration promises to provide a compact solution
for demanding applications like radiobiological experiments. Control-
ling the particle beam parameters to achieve these goals is currently
pushing the frontier of laser driven particle accelerators. The accelera-
tion performance is strongly dependent on the complex plasma forma-
tion processes which in turn are determined by the temporal laser in-
tensity profile and spatio-temporal couplings on a large dynamic range.
We present experimental results on the interaction of the DRACO
Petawatt ultra-short pulse laser with ultra-thin foil targets. A com-
bination of particle and plasma diagnostics for ions and electrons as
well as reflected and transmitted light revealed clear indications of ac-
celeration in the relativistic transparency regime. Furthermore, the
implementation of a large suite of laser pulse diagnostic directly at the
experimental area enabled an unprecedented level of laser pulse prop-
erty characterization which allowed the laser plasma interaction to be
optimized with extraordinary high precision and effectiveness.

AKBP 8.3 Tue 15:00 HSZ 301
Minimizing betatron coupling of energy spread and diver-
gence in laser-wakefield accelerated electrons — e ALEXANDER
KOHLER!, R1cHARD PauscH!, JURJEN PIETER CoUPERUS CABADAG!,
OMID ZarINI', YEN-YU Cuanc!, Traomas Kurz!:2, SUSANNE
ScuoBeL!?, MicHAEL Bussmann!, ALExanNDER Drsus!, ULricH
ScuraMM2, and ARriE IrRMAN! — lHelmholtz-Zentrum Dresden -

Rossendorf — 2Technische Universitéit Dresden

Matched beam loading in laser wakefield acceleration (LWFA) flat-
tens the accelerating electric field along the bunch and leads to the
minimization of energy spread at high bunch charges. By using the
self-truncated ionization injection scheme for controlling the injected
charge, we demonstrate that minimal energy spread coincides with
a reduction of the normalized beam divergence. Betatron radiation
spectroscopy simultaneously confirms a constant beam radius at the
plasma exit. Together, the decrease in divergence can be attributed to
the reduction of chromatic betatron decoherence. Thus, beam loading
enables the highest longitudinal and transverse phase space densities
by optimizing energy spread and normalized divergence.

Location: HSZ 301

AKBP 8.4 Tue 15:15 HSZ 301
Simulations and applications for hollow-core photonic crys-
tal fibers in the context of particle accelerators —
eLuca Genovese!, Francors LEMERY!, FRANK MavET!:2, Max
KeLLERMEIER!, GorboN WonG3, PuiLip RusseLL®?, and RALPH
Assmann! — 1Deutsches Elektronen-Synchrotron DESY, Hamburg,
Germany — 2University of Hamburg, Institut fiir Experimentalphysik,
Hamburg, Germany — 3Max Planck Institute for the Science of Light,
Erlangen, Germany — *Department of Physics, Friedrich-Alexander-
Universitat, Erlangen, Germany

Lasers have become an integral part of the development and per-
formance optimization of modern high-brightness electron and light
sources. Laser-based energy modulation of particle beams is routinely
achieved using meter-scale magnetic undulators that provide the cou-
pling between laser field and particles.

In this work we propose an alternative compact scheme based on
hollow-core photonic crystal fibers, which support GV/m field gradi-
ents. We discuss several use cases for these fibers to charged particle
beams

AKBP 8.5 Tue 15:30 HSZ 301

Online measurement of the fully angularly resolved energy
spectrum of laser plasma-based accelerated protons. —
eMAaRVIN REmMoLD2, JoserFINE METZKES-NG!, HEIDE MEISSNER!,
Kart ZriL', and Urricn Scurammb? — 1Helmholtz-Zentrum
Dresden-Rossendorf, Dresden, Germany — 2TU Dresden, Dresden,

Germany

Laser plasma-based accelerators promise to provide proton sources for
radiobiological studies with extended possibilities compared to conven-
tional accelerators due to short accerelation lengths, high pulse doses,
high dose rates and the usage of compact pulsed operated magnets for
beam guiding. For the generation of radiobiological relevant proton
energies, Petawatt (PW) clase laser powers are required, which can
be provided at the Helmholtz-Zentrum Dresden-Rossendorf (HZDR)
by the DRACO laser system and the upcoming PENELOPE laser
system. Both laser systems will be used to perform radiobiological
studies. This requires the fully angularly resolved characterization of
the produced proton energy spectrum at the source. At the moment
no online detector is existing, which could fullfill this task. We present
our detector system design based on scintillator emission tomography
for the fully angularly resolved characterization of the proton energy
spectrum at the source. We will focus on the reconstruction of the
3D dose distribution inside the scintillator volume and the reverse cal-
culation of the angularly resolved proton energy spectrum from the
reconstructed 3D proton dose distribution.

AKBP 8.6 Tue 15:45 HSZ 301
Controlled Plasma Generation for Beam-Driven Wake-
field Acceleration — eGABRIELE TAUSCHER!'2, Lucas ScHAPER!,
MATTHEW JAMES GARLAND!, BERNHARD ScHMIDT!:2, KRISTIJAN
Poper!, Lars GoLDBERG?, JAN-PATRICK SCHWINKENDORF!, GRE-

Gory BovLe!, Parpis NikNEJADI!, THEREsA BROUMMER!, SiMON
1 L2 SARrAH

BouLen!2, ALeExaNnDER KNETscu!, MARTIN MEISEL
THERESA STAUFER', and

SCHROEDER!2, BRIDGET SHEERANI:2,

JENs OsTerHOFF! — !Deutsches Elektronen-Synchrotron DESY —
2Hamburg University

Plasma targets required for wakefield acceleration rely on establishing
specific electron density distributions in longitudinal and transverse
direction to allow for preservation of beam quality during the acceler-
ation of electron bunches. In the FLASHForward project an electron
bunch from the FLASH linac drives large amplitude wakefields in a
pre-ionised plasma. The plasma can be generated by a multi-TW
short-pulse laser or a high-current HV discharge. Especially in com-
plex scenarios, where multiple gas species can be involved, the strength
of the plasma generating source has to be adjusted to accommodate
for the specific ionisation thresholds to e.g. generate strong gradient
down ramps. To assess the plasma density distribution across the tar-
get experimentally, targets are investigated by different interferometry
and spectroscopy. The comprehension of the underlying processes of
laser and discharge induced plasma generation allows us to control and
tailor plasma shapes.
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AKBP 9: Diagnostics, Control and Instrumentation

Time: Tuesday 16:30-18:00

AKBP 9.1 Tue 16:30 MOL 213
An Ultra-fast detector for wide-spectral range measure-
ments — eMEGHANA MAHAVEER PATiL, MATTHIAS BALZER, ERIK
BRUNDERMANN, MICHELE CASELLE, ANDREAS EBERSOLDT, STE-
FAN FUNKNER, BENJAMIN KEHRER, MICHAEL J. Nassg, GUDRUN
NienuEs, WELIA WANG, ANKE-SUSANNE MULLER, and MArRCc WE-
BER — Karlsruhe Institute of Technology

The KALYPSO (Karlsruhe Linear arraY detector for MHz rePetition
rate SpectrOscopy) is a novel detector for beam diagnostics purposes
capable of operating at frame rates up to 10 MHz. This detector con-
sists of a silicon or InGaAs line array sensor with spectral sensitivity
from 350 nm to 1600 nm. Such a wide range of spectral sensitivity
is obtained by applying an ARC (anti-reflective coating) optimized
for these wavelengths. The unprecedented frame rate of this detec-
tor is achieved by a custom-designed ASIC readout chip. The FPGA
readout architecture enables continuous data acquisition and real-time
data processing. In this contribution, various features of KALYPSO
and initial measurements will be presented.

AKBP 9.2 Tue 16:45 MOL 213
Advanced temporal and spatial electron bunch diagnostics for
laser-wakefield accelerated electron bunches — e¢OMID ZARINI!,
MaxweLL LABERGE?, JURJEN CoupERUs CABADAG!, ALEXAN-
DER KOHLER!, RicHARD Pauscu!, Tnomas Kurz!':2, SusanNe
ScuoBeL?, YEN-YU Cnanc!, MicuaeL Bussmann!, MICHAEL
Downer?, ULricE ScHrRAMM!2, ALEXANDER DEBUs!, and ARIE
IrmaN! — lHelmholtz-Zentrum Dresden-Rossendorf — 2Technische

Universitit Dresden — 3University of Texas at Austin

Laser wakefield accelerators (LWFA) feature unique electron bunch
characteristics, namely micrometer beam size with duration ranging
from a few fs to tens of fs. Precise knowledge of the longitudinal profile
of such ultra-short electron bunches is essential for the design of future
table-top x-ray light-sources. Our broadband, single-shot spectrom-
eter combines the coherent transition radiation (CTR) spectrum in
UV/VIS, near-IR and mid-IR. Our fully calibrated spectrometer is ca-
pable to characterize electron bunches with charges as low as 1 pC and
resolve time-scales from 0.4 to 40 fs. In addition, complementary data
on the transverse bunch profile is provided by simultaneously imaging
the CTR in the far- and near-field. We present recent experimental
results on electron bunch profiles and peak currents of different LWFA
injection mechanisms. Furthermore, we present single-shot CTR imag-
ing and interferometry data from electron bunches. We combine near
field (NF) and far field (FF) imaging of CTR from a foil just outside
the accelerator to determine the transverse structure of micro-bunched
portions of the beam.

AKBP 9.3 Tue 17:00 MOL 213
Impedance studies at the Karlsruhe Research Accelerator us-
ing the Bunch-by-Bunch feedback system — eEpmMuND BrLowm-
LEY, AKIRA MocHIHASHI, MARCEL ScHUH, and ANKE-SUSANNE
MutrLLEr — IBPT, KIT, Karlsruhe

At the KIT storage ring KARA (KArlsruhe Research Accelerator) the
impedance is influenced by several factors like in vacuum moving gap
insertion devices and scrapers. Additionally, over the last several years,
the vacuum chamber has been modified multiple times due to instal-
lation of new insertion devices. This contribution presents systematic

Location: MOL 213

studies of the impedance using long-term archive data as well as mea-
surements using the fully digital 3D bunch-by-bunch feedback system.

AKBP 9.4 Tue 17:15 MOL 213
Status of Slice Emittance Measurements at PITZ — eRAFFAEL
Niemczyk!, PRAcH BooNPORNPRASERT!, YE CHEN!, JaAMES Goob!,
MarTHias Gross!, Horcer Huck!, Icor Isaev!, CHRISTIAN
KoscHiTzki}, MIkHAIL KRaSILNIKOV!, SHANKAR LaLl, XIANGKUN
Li', Osip LisHiLIN', GrREGOR Loiscu!, Davib MELKUMYAN!, ANNE
OrppeLT!, Housun Qian!, HaMED SHAKER!, GuaN SHU!, FRANK
STEPHAN', and WoLrcaNG HiLLErRT? — !DESY, Zeuthen site —

2University of Hamburg

The Photo Injector Test facility at DESY in Zeuthen (PITZ) con-
ditions and optimises high-brightness electron sources for the use at
X-ray free-electron lasers (FELs). Since the lasing process occurs only
on a fraction of the bunch, much smaller than the total bunch length,
the slice emittance is of interest. To characterise the slice emittance, a
measurement procedure was developed at PITZ, combining a single-slit
scan with a transverse deflecting structure. The transportation of the
beam at low energies of 20 MeV is complicated due to the high bunch
charge and wide separation of the needed diagnostics devices. The slice
emittance measurement setup, improving the beam transport, will be
discussed. Also, problems arising from low signal-to-noise ratio during
emittance measurements and possible solutions will be presented.

AKBP 9.5 Tue 17:30 MOL 213
Adding an Online Orbit-Response-Matrix Model to the Slow
Orbit Feedback at DELTA — eSTEPHAN KOTTER and THOMAS
WEIs — TU Dortmund University, DELTA

At DELTA, a 1.5 GeV synchrotron radiation light source operated
by the TU Dortmund University, a software upgrade for the slow or-
bit feedback was introduced. An online fit of the bilinear-exponential
model with dispersion (BE+d model) which passively leverages beam
position measurements from orbit corrections is currently being added
to the system. The fit will boost diagnostic capabilities by supply-
ing estimates of beta functions and phases in both planes. The fitted
model can also be used instead of a measured orbit-response matrix for
estimating steerer currents for orbit corrections to adapt to changing
beam optics without a dedicated orbit-response measurement.

AKBP 9.6 Tue 17:45 MOL 213
Towards arbitrary shaping of THz pulses from a laser-
electron interaction at DELTA — eCARSTEN MAI, BENEDIKT
Busing, SHAUKAT KHAN, DANIEL KRIEG, and ARNE MEYER AUF DER
Heipe — Center for Synchrotron Radiation (DELTA), TU Dortmund
University

The TU Dortmund University operates the 1.5-GeV electron storage
ring DELTA as a lightsource in user operation. In 2011, a short-pulse
facility including a beamline for experiments with THz radiation was
commissioned. Broadband as well as tunable narrowband radiation
up to 6 THz is generated by an interaction of short laser pulses with
a single electron bunch. The spectral profile of the THz pulses was
controlled using a modulation of the spectral phase of the laser pulses.
This was realized by employing a spatial light modulator as a phase
shifter in the Fourier plane of the laser beam setup. Measurements of
THz spectra shaped by laser modulation are presented.

AKBP 10: New Accelerator Concepts and Miscellaneous (superconducting materials)

Time: Tuesday 16:30-18:00

AKBP 10.1 Tue 16:30 HSZ 301
TWEAC — Scalable laser-plasma acceleration — e ALEXANDER
Desus!, RicHarRD Pauscub?, AxeL HoBL!2:3, KLaus STEINIGERDZ,
RENE WIDERA!, TrHOMAS Cowan!, ULRICH ScHRAMM!, and
MicHaEL Bussmann* — 1HZDR, Helmholtz-Zentrum Dresden -
Rossendorf, Bautzner Landstr. 400, Dresden, Germany — 2Technische
Universitit Dresden, 01062 Dresden — 3Lawrence Berkeley National
Laboratory, Berkeley, California, US — 4CASUS, Center for Advanced
Systems Understanding, Gorlitz, Germany

Location: HSZ 301

While laser-plasma accelerators provide multi-GeV electron beams to-
day, the acceleration to higher energies is limited. The sub-luminal
group-velocity of plasma waves let electrons outrun the accelerating
field. We present Traveling-Wave Electron Acceleration [1], a novel
compact laser-plasma accelerator scheme which circumvents the LWFA
constraints of electron beam dephasing, laser pulse diffraction and de-
pletion.

In order to control the speed of the accelerating plasma cavity,
TWEAC utilizes two pulse-front tilted laser pulses whose propagation
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directions enclose an acute angle. The accelerating cavity is created
along their overlap region in the plasma and can move at the vac-
uum speed of light. Thus, TWEAC provides constant acceleration
which opens the way for electron energies beyond 10 GeV, possibly
towards TeV class electron beams, without the need for multiple laser-
accelerator stages.

[1] Debus et al., Phys. Rev. X 9, 031044 (2019)

AKBP 10.2 Tue 16:45 HSZ 301
Simulating the hybrid LPWFA scheme - a millimeter-sized
plasma wakefield accelerator — eRicHARD Pauscu!, THOMAS
Kurzb2, THomas HeINEMANN?® JourRJEN CoupERUs CABADAGL,
OLeENA KoNONENKO®, Susann ScuoBeL2, RALF ASSMANNS,
MicHAEL BussmMann®7, KLaus STEINGER!, SEBASTIAN CORDE®, AN-
DREAS DoOpPP?, BERNHARD HipDING®, STEFAN Karscu?, ULRicH
ScHrRAMM!2, ALBERTO MARTINEZ DE LA Ossa®, ArRiE IRmaNN!, and
ALEXANDER DEBUS! — 'HZDR — 2TU Dresden — 3DESY — *LMU

Miinchen — SLOA — SUniversity of Strathclyde — “CASUS

The hybrid LPWFA acceleration scheme combines laser- (LWFA) with
plasma-wakefield acceleration (PWFA) and has the potential to pro-
vide an ultra-compact, high-brightness electron source. Witness bunch
acceleration within this scheme was recently demonstrated at HZDR.
This talk presents the latest start-to-end simulations, that accompa-
nied the experimental campaign, and provided fundamental insights
into the injection and acceleration process of this novel, compact accel-
erator. With recent advances in simulation capabilities, significantly
enhanced agreement between theoretical predictions and experimen-
tal measurements could be achieved by resembling the experiment to
a very high degree using the 3D3V particle-in-cell code PIConGPU.
These simulations provide insight into the plasma dynamics, otherwise
inaccessible in experiments. Various intrinsic, as well as controllable
injection mechanisms, will be presented in detail. Furthermore, we will
discuss the challenges in maintaining numerical stability and experi-
mental comparability with these long-duration simulations.

AKBP 10.3 Tue 17:00 HSZ 301

Optimal parameters for laser ion acceleration — elLjA
GoetHEL!"?2, THoMmAs Krucre!, MicHAEL BussMANN!, RICHARD
Pauscu!, Krauvs StreiNniGer!, AxerL Huesr!3, and ULRicH

ScaHrAMM!2 — 'HZDR, Dresden — 2Technische Universitét Dresden
— 3Lawrence Berkeley National Laboratory

Accelerating ions by irradiating solid density foils with high intensity,
femtosecond laser pulses of relativistic strength (i.e. causing relativistic
electron energies within one half-cycle) is a highly complex, nonlinear
and instability-prone process with dynamic timescales between fem-
toseconds to picoseconds, and very challenging to treat analytically.

By connecting experiments with simulation results we are able to
develop insight into acceleration processes in different regimes. Sim-
ulations are performed with the highly scalable, open-source code PI-
ConGPU developed at HZDR.

This talk presents our methods and the details of two physical sys-
tems: a jet of cryogenic hydrogen that is preexpanded to a varying
degree; and a thin foil with varying preplasma scale lengths irradiated
by a laser that is not purely gaussian but with an additional rising
upramp.

In order to find global optima of the ion cutoff energies and other
quality measures we want to apply methods of machine learning. We
aim thereby to find sensitive regions in the parameter space and predict
promising constellations.

AKBP 10.4 Tue 17:15 HSZ 301

in PIC-Simulations — eBRiAN EDWARD
1

Level populations
MAaRRE!, MicHaeL Bussmann!, Axer HuesL?, Tuomas KLugr!,
and ULRICH ScHRAMM! — 1Helmholtz Zentrum Dresden — Rossendorf,
Bautzner Landstrake 400, 01328 Dresden, Deutschland — 2Lawrence

AKBP 11: Diagnostics,
Time: Wednesday 9:30-11:00

AKBP 11.1 Wed 9:30 MOL 213
2D Analysis of Excited-Bunch Dynamics at BESSY II —
eMARTEN Kooprmans, Ji-GwanNc HwAaNG, ANDREAS JANKOWIAK,
Markus RiEs, and GREGOR ScHIWIETZ — Helmholtz-Zentrum Berlin

Berkeley National Laboratory, CA United States

The irradiation of solids with high intensity laser light is one future
ion acceleration concept. The short laser pulse accelerates electrons
which isochoricly heat the plasma and may accelerate ions due to local
charge gradients.

Modelling atomic physics in Particle-in-a-Cell(PIC) simulations al-
lows us to model these processes much more accurately. Predicting
the charge state distributions more reliably which are important for
all fundamental processes of laser absorption, electron acceleration and
transport.

In order to include those processes self-consistently into PIC-
Simulations we need to model the time evolution of the level popu-
lations based on local cell conditions and directly couple them to the
PIC simulation. We explicitly solve the rate equations, without relying
on a quasi Maxwellian local plasma temperature or local equilibrium
conditions. This is necessary due the very short timescale of laser in-
teractions, making a temperature definition difficult and prohibiting
the use of lookup tables based on equilibrium assumptions.

We will include this as a package into the existing highly parallelized
PIConGPU code to make the demanding calculations computationally
feasible.

AKBP 10.5 Tue 17:30 HSZ 301
Low temperature formation of high quality Nb3zSn thin films
by co-sputtering for SRF cavities — eNiLs ScHAFER!, NAIL
KaraBas!2, MArRToN Major!, and LamBert ALrr! — llInstitute
of Materials Science — 2Institut fiir Kernphysik

Nb3Sn is a promising thin film material for superconducting radiofre-
quency (SRF) cavities as it can empower the cavity to operate at higher
acceleration fields and lower expenses for cooling in respect to current
state of the art Nb-cavities. This is achievable by the superior material
properties like critical temperature, superheating field and surface re-
sistivity. Up to now, NbzSn coated Nb-cavities could not replace bulk
Nb, mainly due to the huge difference in vapor-pressure of Nb and
Sn which makes the thermal approach challenging. Co-sputtering is
used to overcome this limitation by utilizing the larger kinetic energy
of the sputtering process. In case of co-sputtering the kinetic energy
of both elements is controlled separately to form Nb3Sn at substrate
temperatures as low as 400°C with T up to 16.3 K, close to the bulk
critical temperature. Work supported by the German Federal Ministry
for Education and Research (BMBF) through grant 05H18RDRB2.

AKBP 10.6 Tue 17:45 HSZ 301
Nitrogen-doping of niobium for SRF cavities — eMARTON
Major!, STeraN FLEGE!, LAMBERT ALFF!, JENs CoNRAD!, RUBEN
GREWE!, MicHAELA ARNOLD!, NORBERT PIETRALLAL, and FLORIAN
Huag? — Technische Universitiat Darmstadt, Darmstadt, Germany —
2Johannes Gutenberg Universitat Mainz, Mainz, Germany

Niobium is the standard material for superconducting RF (SRF) cav-
ities. Superconducting materials with higher critical temperature and
higher critical magnetic field allow cavities to work at higher operating
temperatures and higher accelerating fields. 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 (16 K).

For the investigation of the NbN phases niobium samples were doped
at the refurbished UHV furnace at IKP Darmstadt. In this contribu-
tion we focus on the structural investigations (x-ray diffraction and
pole figure, secondary ion mass spectroscopy, scanning electron mi-
croscopy) of the doped samples. We show results of the first samples
with NbN surface phase.

Work supported by the German Federal Ministry for Education and
Research (BMBF) through grant 05HISRDRB2 and the German Re-
search Foundation (DFG) via the AccelencE Research Training Group
(GRK 2128).

Syn. radiation and FELs

10

Location: MOL 213

With the VSR upgrade for the BESSY II electron-storage ring bunch
resolved diagnostics are required for machine commissioning and to
ensure the long-term quality and stability of operation. For bunch-
length measurements a dedicated beamline equipped with a fast streak
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camera was set up and successfully commissioned. The beamline is
also capable of direct beam-profile imaging and interferometry of the
vertical beam size using the X-ray blocker bar. While optimizations
are still ongoing, 2D bunch-resolved measurements with an additional
transverse dimension are already possible with the streak camera.

Using this potential, we present a new method to study the prop-
erties of the ”pulse picking by resonant excitation” (PPRE) bunch.
Applying a statistical analysis to single shot (of a single turn) images,
enables to distinguish between horizontal orbit motion and the broad-
ening of the bunch due to the excitation. The results are compared
with data from the beam position monitor system.

AKBP 11.2 Wed 9:45 MOL 213
Synchrotron radiation-based beam size measurements at
KARA — oCaARL Sax!, BENjaMIN KeHRER?, MARCEL ScHuH?, and
ANKE-SUSANNE MULLER!2 — 1LAS, KIT, Karlsruhe — 2IBPT, KIT,
Karlsruhe

At synchrotron light sources it is crucial to know the size of the electron
beam both for accelerator physics and applications of the synchrotron
radiation. One way is to use the radiated synchrotron light to infer
to the electron beam size. This contribution presents such a beam
diagnostic system implemented at the Karlsruhe Research Accelerator
(KARA). A python interface for epics (pyDevSup) allows to analyze
and calculate the image information inside an epics IOC and transfer
it via epics PV to the KARA control system. Additionally it is possi-
ble to use a double slit to provide information about the vertical beam
size. This setup has been included into the KARA control system and
first measurements will be presented.

AKBP 11.3 Wed 10:00 MOL 213
Eddy Current Sensor to detect the superconducting transi-
tion of the SC magnetic shielding inside the bERLinPro Pho-
toinjector — eJENS VOLKER — Helmholtz Zentrum Berlin, Berlin,
Deutschland

Inside the Photoinjector module for bERLinPro a superconducting
(SC) magnetic shield will be installed between SRF gun cavity and
SC solenoid to reduce the magnetic flux next to the cavity shielding
during solenoid operation. A test setup was build up to measure the
magnetic shield and the cooling efficiency of our new shield design. One
element of this setup is a system to detect the superconducting tran-
sition of the Niobium plate based on an Eddy-Current Sensor (ECS).
The sensor and the read out were designed and tested to observe the
thermal induced changes of the ohmic resistance of copper and alu-
minum plates and also superconducting transition of Niobium. In this
talk the ECS system will be introduced and measurement results will
be shown.

AKBP 11.4 Wed 10:15 MOL 213
Developing a coherent radiation direct detection scheme for
the SSMB PoP experiment — eARNOLD KRUSCHINSKI''2, ARNE
Hoenr3, Roman KLein3, Markus Ries!, and Jorc FEIKEs! —
Helmholtz-Zentrum Berlin — 2Humboldt-Universitit zu Berlin —
3Physikalisch-Technische Bundesanstalt
The method of Steady-State Microbunching (SSMB) as proposed by
Alex Chao and Daniel Ratner in 2010 can be used to generate intense
coherent synchrotron radiation at a storage ring. The scheme would al-
low synchrotron light with brilliance similar to an FEL while enabling

high repetition rates typical for a storage ring.

A proof-of-principle experiment is conducted at the MLS storage
ring in Berlin, demonstrating stability of a microbunch structure over
one turn in the storage ring. So far it has only been possible to de-
tect the coherent synchrotron light at the second harmonic of the laser
wavelength. This is because the laser pulse used to imprint a mi-
crobunch structure onto the electron beam saturates the detectors,
blinding them for the detection of the coherent pulse. A Master’s
project now aims to also enable a first harmonic detection scheme
where Pockels cells are to be used for temporal isolation of the coher-
ent signal appearing 160 ns after the laser pulse.

AKBP 11.5 Wed 10:30 MOL 213
Numerical simulation of a superradiant THz source at the
PITZ facility — eNarTHAWUT CHAISUEBD2, SAKHORN RiMJaEM!,
and MIKHAIL KRASILNIKOVS — 1Plasma and Beam Physics Research
Facility (PBP), Department of Physics and Materials Science, Faculty
of Science, Chiang Mai University, Chiang Mai, Thailand — 2Doctor
of Philosophy Program in Physics (International Program), Depart-
ment of Physics and Materials Science, Faculty of Science, Chiang
Mai University, Chiang Mai, Thailand — 3DESY, Zeuthen, Germany

An accelerator-based THz source is under development at the Photo
Injector Test Facility at DESY in Zeuthen (PITZ). The PITZ acceler-
ator consists of a photocathode RF electron gun enclosed by solenoid
magnets, a booster cavity (cut disk structure, CDS) for further accel-
eration, and several precise instruments for electron beam diagnostics.
The facility can produce high brightness electron beams with small
emittance and currently plans to develop a tunable high-power THz
SASE FEL source for supporting THz-pump, X-ray probe experiments
at the European XFEL. An LCLS-I undulator, a magnetic chicane
bunch compressor, and THz pulse diagnostics will be installed down-
stream the current setup of the PITZ beamline. Additionally to the
SASE FEL, a possibility to generate THz undulator radiation from
short electron bunches is under investigations. Numerical simulations
of the superradiant THz radiation by using sub-picosecond electron
bunches from the PITZ accelerator are presented and discussed in this
contribution.

AKBP 11.6 Wed 10:45 MOL 213
Studies on seeding of THz SASE FEL by photocathode laser
pulse modulation for PITZ — eCGrorcl GEORGIEV!, MIKHAIL
KRrasiLNikov!, and Worrcang HILLERT? — 1Deutsches Elektronen-
Synchrotron DESY, 15738 Zeuthen, Germany — 2University of Ham-

burg, 22761 Hamburg, Germany

A THz SASE FEL is investigated at the Photo Injector Test Facility at
DESY in Zeuthen (PITZ) as a THz radiation source, that is proposed
for pump-probe experiments at the EXFEL. Proof-of-principle exper-
iments are considered with LCLS-I undulators, to be installed in the
tunnel annex. Start to end simulations point to FEL saturation from
shot noise being reached at about the lenght of the undulator with
approximately 0.5 mJ THz pulse energy at 100 pm center wavelenght.
To further improve the pulse energy, saturation lenght and stability of
SASE, several seeding methods are considered. A temporal intensity
modulation of the photocathode laser pulse is planned as one of these
methods. Beam dynamics simulations carried on ASTRA have been
performed to study the longitudinal modulation of the electron beam
from the PITZ photo injector and results will be presented.

AKBP 12: Electron Accelerator

Time: Wednesday 15:00-16:00

AKBP 12.1 Wed 15:00 MOL 213
Recent Developments at the S-DALINAC* — eM. ARNOLD, J.
BirkHAN, A. Brauch, C. Cariari, M. DuTINE, J. ENDERS, M. Fis-
CHER, R. GREWE, J. HANTEN, L. JORGENSEN, M. MEIER, J. PFORR,
N. PieTrALLA, F. ScHLIESSMANN, M. STEINHORST, .. STOBBE, and
S. WEemH — IKP, TU Darmstadt

The superconducting Darmstadt linear accelerator, S-DALINAC, was
set into operation at TU Darmstadt in 1991 as a twice-recirculating
linac for electrons. In 2015/2016 a third recirculation beam line was
added to achieve the maximum design energy of 130 MeV, higher
operational stability, and to enable operation in an energy-recovery
linac (ERL) mode [1,2]. Since its establishment, the S-DALINAC was

11
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mainly developed and operated by students. Also during the past
year, various projects have progressed and several measurements with
beam have been done. For example, a new system for the measure-
ment of beam emittance by optical transition radiation (OTR) was
set into operation. Additional diagnostics have been commissioned or
are under construction. Further upgrades of the injector section are
in preparation. Several projects are addressing the ERL operation of
the S DALINAC. Simulations and dedicated diagnostics for the twice-
recirculating ERL mode are under investigation. This contribution
will give an overview on the status of those projects.

[1] N. Pietralla, Nuclear Physics News, Vol. 28, No. 2, 4 (2018).

[2] M. Arnold et al., submitted to PRAB (2019).

*Work supported by DFG (GRK 2128), BMBF (05H18RDRB2),
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State of Hesse (LOEWE Nuclear Photonics)

AKBP 12.2 Wed 15:15 MOL 213
Beam Pulsing at the S-DALINAC: Superposition of the 3
GHz Beam Structure with a 10 MHz Macrostructure —
eLLENNART STOBBE, MICHAELA ARNOLD, JONNY BIRKHAN, UWwWE
BonnEes, 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 electron scattering exper-
iments [1]. This mode is fixed and does not allow to deliver a pulsed
beam to the experimental setups. Time of flight measurements are
currently not feasible at the so-called QCLAM magnetic spectrome-
ter, which would be needed for particle separation within coincidence
experiments as well as for a significant background suppression. There-
fore, a new concept for pulsing the electron beam at the S-DALINAC
has been developed. It is planned to superimpose the 3 GHz beam
structure with a 10 MHz macrostructure. This concept is based on
using a plate capacitor setup in order to achieve the superposition.
The plate capacitor will deflect the beam across an aperture with a
repetition rate of 10 MHz. The current state of the capacitor setup as
well as several simulations will be presented.

[1] N. Pietralla, Nuclear Physics News, Vol. 28, No. 2, 4 (2018)

AKBP 12.3 Wed 15:30 MOL 213
Status of the KIT accelerators at KARA and FLUTE —

eBasTiaAN HARER!, AxEL BErRNHARD!, E»DMUND BLoMLEY?, To-
1

BiAs Borrz?, Miriam Brosi?, Anpr CHaI?, ERiIKk BRONDERMANN?,
SARA CasaLBUONI', KANTAPHON DAMMINSEK?, DiMA EL KHECHEN?,

STEFAN FUNKNERZ, JULIAN GETHMANN?, ANDREAS GRrAU!, ERr-
2, SEBAs-

HARD HurTeL!, BEnjaMIN KEHRERZ, ANTON MALYGINZ,

TIAN MAIER?, MATTHIAS MARTIN?, SEBASTIAN MARSCHING?, YVES-

LAURENT MatHis!, WoLrFcaNGe MEXNER!, AKIRA MOCHIHASHI!,

2 2

MatrTHIAS NABINGER?, 1, GubpruN NIEHUES?,

MicHAEL J. NASsE-,

MEGHANA PariL?2, ALEXANDER Papasu!, MicHa REissic2, ROBERT
RuprecHT!, DaviD SAEz DE Jaurrecuil, CARL Sax?, JENS
ScHAFER2, THIEMO SCHMELZERZ2, PATRICK SCHREIBER2, MARCEL
Scuun!, Niger J. SmaLr!, Jonannes L. STeINMANN!, YIMIN
Tong2, PaweL WEsoLowskIl', ToNiA WINDBICHLER?, CHENRAN
Xu2, MiNJIE YaN!, and ANKE-SUSANNE MOLLERY 2 — 1IBPT, KIT,

Karlsruhe, Germany — 2LAS, KIT, Kalrsruhe, Germany

The Institute for Beam Physics and Technology (IBPT) at the Karls-
ruhe Institute of Technology (KIT) operates the Karlsruhe Reaseach
Accelerator (KARA) and the Ferninfrarot Linac and Test Experiment
(FLUTE). This contribution gives an overview of both facilities and
the respective accelerator physics research activies.

AKBP 12.4 Wed 15:45 MOL 213
Status of the Conceptual Design of Ultrafast Electron Diffrac-
tion at DELTA — eDanieL Kriec!, Snaukar Kuan!, Kraus
SokoLowsKI-TINTEN?, and THiEs JoHANNES ALBERT? — !Center
for Synchrotron Radiation, TU Dortmund University, Dortmund, Ger-

many — 2University Duisburg-Essen, Duisburg, Germany

Ultrafast electron diffraction (UED) is a pump-probe technique that
combines sub-angstrom De-Broglie wavelengths of MeV electrons with
a femtosecond time resolution. Therefore, an ultrashort pump laser
adjustable in photon energy, electron bunches with small emittances,
ultrashort length and typically charges well below 1pC, as well as an ex-
cellent synchronization system are required. UED systems based on a
radiofrequency photocathode gun offer advantages regarding emittance
and bunch length compared to electrostatic keV systems. Hence, pro-
viding more electrons per bunch is possible. Furthermore, the longer
mean free path of MeV electrons allows for thicker samples and thus a
broader range of possible materials. In this talk, latest results on the
conceptual design of a university-based UED facility with ultrashort
and low-emittance MeV electron bunches are presented.
Funded by MERCUR Pr-2017-0002

AKBP 13: Free Electron Lasers

Time: Wednesday 16:30-18:00

AKBP 13.1 Wed 16:30 MOL 213
Electron beam characterisation based on seeded FEL proper-
ties — eMaTHIS MEWES — Universitdt Hamburg, Hamburg, Germany

The performance of high gain FELs strongly depends on the electron
bunch properties. In seeded FEL mode the electron bunches are usu-
ally much longer than the XUV-pulse and therefore only the proper-
ties of the seeded slices are relevant to the lasing process. If complete
time resolved electron beam diagnostics is not available one can try to
characterize the electron bunch slices indirectly by analyzing the FEL
output radiation. This approach has been used to determine the elec-
tron beam slice emittance and energy spread at the HGHG seeding
experiment (SFLASH) at the Free-electron Laser in Hamburg. Fur-
thermore time resolved measurements of the contrast of the seeded
FEL with respect to SASE mode give the possibility to estimate the
initial bunching factor and henceforth the induced energy modulation
by the seeding laser pulse.

AKBP 13.2 Wed 16:45 MOL 213
HTS undulators: status of prototype coils for compact
FELs — oSeBasTIAN C. RicuTER!"2, DANIEL ScHOERLING!, AXEL
BERNHARDZ, KANTAPHON DAMMINSEKZ, JULIAN GETHMANNZ, and
ANKE-SUSANNE MULLER?3 — 1CERN, Geneva, Switzerland — 2LAS,

KIT, Karlsruhe, Germany — 3IBPT, KIT, Karlsruhe, Germany

Compact free electron lasers (FELS) require short-period high-field un-
dulators in combination with shorter accelerator structures to produce
coherent light up-to X-rays. Applying high-temperature superconduc-
tor (HTS) in form of coated REBCO tape conductors allows reaching
higher magnetic fields and larger operating margins. This contribution
discusses and summarizes the potential of HTS for the major super-
conducting undulator geometries (horizontal, vertical racetrack and
helical) as well as the status of prototype coils for each type, to be
wound with REBCO tape.

AKBP 13.3 Wed 17:00 MOL 213
Simulation results of an HGHG Seeded Oscillator-Amplifier
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Location: MOL 213

— oGEORGIA ParAskaki', Vanessa GraTToNi', Barr Faarz!,

CHRrisTOPH LECHNER!, JOHANN ZEMELLA', SVEN ACKERMANN!, and
WoLrcaNG HiLLERT? — 'DESY — 2University of Hamburg

External seeding techniques are drawing the attention of the FEL com-
munity due to the higher brightness and improved longitudinal coher-
ence of the output FEL pulse, and at the same time, there is an inter-
est in higher repetition rates. Since the seed lasers currently available
cannot offer sufficient energy in repetition rates of superconducting
machines, at the moment one has to decide between seeded FEL radi-
ation and higher flux. In order to overcome this dilemma, we discuss
the concept of an HGHG seeded Oscillator-Amplifier, with the aim of
achieving high repetition rate seeding. With this scheme, we can use
a seed laser of 10 Hz and a resonator to feedback the radiation at rep-
etition rates of superconducting machines instead of using an external
seed at these high-repetition rates. The first simulation results with
final wavelengths between 4.17 nm and 60 nm will be presented.

AKBP 13.4 Wed 17:15 MOL 213
Status of the CompactLight Design Study — eREGINA RocHOw
and GERARDO D’Auria — Elettra Sincrotrone Trieste, Trieste, Italy

CompactLight (XLS) is a H2020 Design Study funded by the European
Union under grant agreement 777431 and carried out by an Interna-
tional Collaboration of 24 partners and 5 third parties. The project
started in January 2018 with a duration of 36 months and aims at
designing an innovative, cost-effective and compact hard X-ray FEL
facility beyond today’s state of the art. This will be achieved using
an advanced C-band photo-injector, high gradient X-band accelerating
structures, and novel short period undulators. The hard X-ray FEL
will be complemented by a soft X-ray source that can be operated up
to 1 KHz pulse repetition rate. The presentation, held on behalf of the
CompactLight Consortium, will give an overview of the state of the
project, focusing in particular on the facility design and its potential
regarding future user needs.

AKBP 13.5 Wed 17:30 MOL 213

Potential of variable polarizing undulators as afterburners —
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eJULIAN GETHMANNY, SEBASTIAN C. RICHTER!'2, AXEL BERNHARD!,

and ANKE-SUSANNE MULLER! — 1LAS, KIT, Karlsruhe — 2CERN,
Geneva

As part of the EU funded Compact Light project, pros and cons of su-
perconducting undulators with variable polarisation as afterburners for
compact Free-Electron Lasers are discussed. For Free-Electron Lasers
that use superconducting undulators for compactness, afterburners are
the most promising way to provide variable polarized light. Until now,
afterburners only exist as permanent magnet undulators which might
limit the advantages of using superconducting undulators as main am-
plifiers in Free-Electron Lasers. However, variably polarizing supercon-
ducting undulators have been shown to be feasible. In this contribution
we discuss the findings of our simulations and parameter studies ex-
ploring the potential of superconducting variably polarizing undulators
as afterburners for compact Free-Electron Lasers.

AKBP 13.6 Wed 17:45 MOL 213
Seeding bei FLASH2020+ — eSvVEN ACKERMANN — Deutsches
Elektronen-Synchrotron, Notkestrafte 85, 22607 Hamburg, Deutsch-
land

Sven Ackermann fiir das FLASH2020+ Seeding Team

Seit mehr als einer Dekade stellt der Freie-Elektronen-Laser FLASH
am Helmholtz-Zentrum DESY Wissenschaftlern aus aller Welt hoch-
intensive, ultrakurz gepulste Strahlung im extremen Ultraviolett und
im weichen Rontgenbereich zur Verfiigung. FLASH war weltweit der
erste Freie-Elektronen Laser (FEL), der in den Bereich dieser kurzen
Wellenldngen vorstofien konnte.

Unter dem Namen FLASH2020+ wird die zukiinftige Ausrichtung
der tiber 300 Meter langen FEL-Anlage erarbeitet. Um die gestiegenen
Anforderungen der Experimente auch weiterhin befriedigen zu kon-
nen soll in der ersten der zwei Strahlfithrungen mittels Einstrahlung
externer Laserpulse (”Seeding”) die Ladungsdichteverteilung der Elek-
tronenpakete so manipuliert werden, dass im Undulator insbesondere
longitudinal kohérente Strahlung bis in den weichen Rontgenbereich
emittiert wird. Dabei sollen auch in diesem Betriebsmodus die durch
die supraleitende Beschleunigungstechnologie méoglichen hohen Wie-
derholraten erreicht werden. Ferner soll der Einsatz entsprechender
Undulatoren eine frei wahlbare zirkulare Polarisation der FEL-Pulse
ermoglichen.

In diesem Beitrag werden die vorgeschlagenen Seeding-Schemata
und ihre technische Realisierung diskutiert, sowie Einblicke in Simula-
tionen zur Leistungsfahigkeit der geplanten Anlage présentiert.

AKBP 14: Focus session: Machine Learning

Time: Thursday 9:30-11:30
Invited Talk AKBP 14.1 Thu 9:30 MOL 213

Application of Machine Learning to Beam Diagnostics —
eELENA FoL — CERN, 1211 Geneva 23, Switzerland — Goethe Uni-
versity, 60438 Frankfurt am Main, Germany

Machine Learning (ML) techniques are widely used in science and in-
dustry to discover relevant information and make predictions from
data. Recently, the application of ML has grown also in accelera-
tor physics and in particular in the domain of control and diagnostics.
The target is to provide an overview of ML techniques demonstrating
their potential to be efficiently applied to accelerator problems. A short
summary of recent achievements and current studies will be presented,
followed by the application of ML to beam optics measurements and
corrections in the Large Hadron Collider at CERN.

Invited Talk AKBP 14.2 Thu 10:00 MOL 213
Towards Micro-Bunching Control at Storage Rings with Re-
inforcement Learning — eToBias Borrz — KIT

The operation of ring-based synchrotron light sources with short elec-
tron bunches can provide intense coherent synchrotron radiation (CSR)
up to the THz frequency range. Yet, the continuous reduction in bunch
length and stable emission of CSR are limited by the self-interaction
of the bunch with its own radiation field. Above a machine-specific
threshold current, the emitted CSR power starts fluctuating rapidly
and continuously due to the formation of dynamically evolving micro-
structures in the longitudinal charge distribution. As these small spa-
tial structures lead to an increased emission of CSR at higher frequen-
cies, this effect might also be desirable dependent on the application
at hand. In this contribution, we discuss complementary approaches
to both excitation and mitigation of the micro-bunching dynamics in
order to optimize the emitted CSR for each application individually.
Therefore, we motivate the usage of an RF modulation scheme to ex-
ert control over the longitudinal beam dynamics and illustrate how
reinforcement learning methods can be applied to optimize towards
different objective functions.

Invited Talk AKBP 14.3 Thu 10:30 MOL 213
Towards Reinforcement Learning Based Optimization at
the Light Source BESSY II — eLuis VERA RAMIREZ —
luis.vera_ramirez@helmholtz-berlin.de

The incorporation of Machine Learning tools in order to improve the

Location: MOL 213

performance and the experimental setups at the large-scale user facil-
ity BESSY II is an important part of the next years’ roadmap at the
Helmholtz-Zentrum Berlin. In this talk, we will focus on several use
cases based on Reinforcement Learning (RL) based on simulations as
well as experiments with real machine data. These experiments are
currently being developed by both the beamline and the accelerator
groups and include, among others, the optimization of booster cur-
rent and injection efficiency (already carried at out the machine) as
well as first RL-approaches regarding automatic parameter tuning for
beamline raytracing.

Invited Talk AKBP 14.4 Thu 11:00 MOL 213
Advances in reinforcement learn for accelerator tuning at
CERN — eSiMoN HIRLAENDER — University of Malta / CERN

The preservation of reliable and stable performance of accelerator com-
plexes demands arduous effort. Hence to fully exploit the potential
of accelerator-based facilities around the world, tackling unavoidable
problems as drifts, hysteresis or fast set-up after configuration changes
in an automated, efficient manner has become increasingly impor-
tant. Well-known numerical optimization algorithms, as well as mod-
ern techniques based on reinforcement learning (RL), found their way
into the control rooms for that purpose. This talk will address the
main challenges with RL for accelerator operation and discuss recent
progress at the CERN accelerator complex, especially at the LINAC4
accelerator and the AWAKE electron line. Various successful tests
employing model-free optimization as well as highly sample efficient
deep RL algorithms with more than ten degrees of freedom for prob-
lems such as trajectory steering and optics matching are covered. The
method of transfer learning, where the controller was trained purely
on simulated data, could be demonstrated. Besides, the training of a
controller in disentangled latent space representations of image-based
measurements was shown. The next boost in sample efficiency is ex-
pected from model-based reinforcement learning algorithms that learn
the dynamics of a particular process explicitly and in this way, can
reduce the interaction with the real environment as the accelerator
time by orders of magnitude. In many cases, RL training is unfeasible
otherwise. These models are uncertainty aware and offer promising
properties for a wide range of possible applications, where an apri-
ori model is not available. These studies mark the first mile-stones
towards a self-tuning accelerator at CERN.

AKBP 15: Bestowal of Prizes

Time: Thursday 15:00-16:15

75 min.
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Location: MOL 213
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AKBP 16: Posters

Time: Thursday 16:30-18:00

AKBP 16.1 Thu 16:30 P1C
Activation Studies of GaAs Photo-Cathodes at TU Darm-
stadt* — eVincENT WENDE, JoacHiM ENDERS, MARKUS ENGART,
Yurivya FriTzscHE, and MAXIMILIAN HERBERT — Institut fiir Kern-
physik, Technische Universitdt Darmstadt, Germany

Spin-polarized electron sources based on GaAs photo-cathodes can be
used to supply high-current electron beams for various applications. A
thin layer covering the GaAs surface - typically consisting of Cs in com-
bination with an oxidant - is required to achieve negative electron affin-
ity (NEA). The aim of this process is to reach high quantum efficiency n
and long surface layer lifetime 7 to ensure smooth and sustained opera-
tion of a photo-gun in an accelerator. Both parameters strongly depend
on the activation procedure. Hence, an optimization of this process is
desired. For this purpose, a dedicated test stand for Photo-Cathode
Activation, Test and Cleaning using atomic-Hydrogen Photo-CATCH
has been set up at the Institut fiir Kernphysik at TU Darmstadt [1].
This setup consists of a vacuum system for photo-cathode activation
and cleaning, as well as a DC photo-gun test chamber with adjacent
60 keV beamline. Results of ongoing experiments and options for au-
tomatizing the activation procedure will be discussed.

[1] N. Kurichiyanil et al., J. Instr. 14, P08025 (2019)

*Work supported by the Deutsche Forschungsgemeinschaft (GRK 2128
"AccelencE") and BMBF (05H18RDRB1)

AKBP 16.2 Thu 16:30 P1C
Mechanical and electromagnetic analysis of a quadrupole res-
onator under different loading conditions — eSnaunam Goral
ZADEH, PANKAJKUMAR DEVGANIYA, URSULA VAN RIENEN, and P1oTR
Putek — University of Rostock, Albert Einstein Str.2, 18059 Rostock,
Germany

Most of the radio frequency (RF) cavities are nowadays made of su-
perconducting materials, e.g. niobium. The surface resistance of su-
perconductors at very low temperatures is typically in the range of
tens of nano-ohms. Special dedicated devices are required to measure
the extremely low surface resistance of superconductors. Quadrupole
resonators (QPR) have been used since the 1990s for precise determi-
nation of the RF properties of superconducting materials. The QPR
is typically composed of a pillbox-like niobium cavity containing four
vertically placed niobium rods. By placing the superconducting sam-
ples under the rods and exciting a quadrupole-like magnetic field on
the sample, the surface resistance could be investigated using calori-
metric methods. The mechanical displacement of the rods can change
the field distribution on the sample and thus affect the experiment
setup. In this contribution the displacement of the rods under various
mechanical loading conditions such as vacuum and helium pressure,
as well as Lorentz force effects are studied. A sensitivity analysis is
also carried out to find the sensitivity of the commonly used figures of
merit of the QPR with respect to the shape of the rods.

This research is funded by the Bundesministerium fiir Bildung und
Forschung (BMBF) under Grant No. 05HISHRRB1.

AKBP 16.3 Thu 16:30 P1C
Compact Neutron Sources Utilizing Laser Plasma Ion Accel-
eration — eBENEDIKT ScHMITz!, OLIVER BOINE-FRANKENHEIM!,
and Markus Rotu? — ITEMF, Technische Universitit Darmstadt,

Darmstadt — 2IKP, Technische Universitat Darmstadt, Darmstadt

The LOEWE NP goal is to develop compact accelerator based tabletop
neutron sources, where the ion acceleration is induced by laser plasma
interaction.

This setup can be split into two separate parts, first the laser plasma
interaction causing the ion acceleration, second the ion to neutron con-
version process.

Joining this different parts into one coherent model is difficult since
the physics in both parts has different scales and therefore need differ-
ent approaches. The goal is a unification of both parts to an effective
model for the identification and optimization of all important param-
eters.

The present work focuses on the optimization and understanding of
the laser plasma accelerated ion spectra via particle-in-cell (PIC) sim-
ulations and the development and understanding of neutron converter
via Monte Carlo simulations. First results are presented.
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Location: P1C

AKBP 16.4 Thu 16:30 P1C
Automated optimization of synchrotrons for high intensity
beams — eDwmiTRII RaBusov — TU Darmstadt TEMF, Schlof-
gartenstr. 8, 64289 Darmstadt

Achieving high intensities is one of the main challenges during the
exploitation of a synchrotron. The challenge can be complicated by
various effects such as the space charge, wakefields, etc. Errors in the
lattice of the synchrotron lead to additional obstacles during the op-
eration: the orbit distortion, the beating of lattice functions: alpha,
beta, dispersion, etc.

It’s known that the aperiodic perturbation of the magnet structure
breaks the symmetry of the synchrotron and particles cross undesired
resonances driven by a nonlinear force, which is the space charge in
the case of this work. Space charge with the linear perturbation of
the lattice can be the reason for the increasing rate of particle losses.
The high level of losses yields to damaging of the equipment. Finally,
beta-beating at high intensities can cause the blow-up of the emittance.

Described effects and the compensation of them are essential for
SIS100 project. Correction schemes for lattice optimization are stud-
ied. The goal of the correction is to restore the periodicity of the
beta-function using an optimal set of correctors. Different optimiza-
tion techniques are validated with simple FODO lattice first. A python
library cpymad provided all required single-particle MADX computa-
tions for this project. Moreover, particle tracking with the space charge
in PyORBIT is performed in order to investigate the benefits of differ-
ent optimization functions.

AKBP 16.5 Thu 16:30 P1C
Simulation of ion motion and dynamics in particle accelera-
tor ELSA — e AnTHONY FrANCIS JOHN BENEDICT, SHAHNAM GORGI
ZADEH, DIrRk HEcHT, and UrsuLA VAN RIENEN — University of Ro-
stock, Albert Einstein Str.2, 18109 Rostock, Germany

In particle accelerators, ions are generated by the interaction of the par-
ticle beam with the residual gas by direct collision or by synchrotron
radiation. The generated particles get trapped by the attractive po-
tential of the particle beam and cause negative effects such as tune
shift and beam instabilities. If left unchecked, the ions can cause the
beam quality to deteriorate and even lead to neutralization of the par-
ticle beam. To mitigate the negative effects of the accumulated ions,
ion clearing methods such as clearing electrodes are employed. To
optimize the use of adequate clearing methods, the ion motion and dy-
namics in various beamline elements must be investigated. Numerical
methods such as Particle in Cell (PIC) simulations are employed to
study the motion of ions in the presence of electromagnetic fields. In
this contribution, the generation, accumulation, and clearance of ions
in the beamline elements of the high energy storage ring (HESR) of
particle accelerator ELSA (Elektronen Stretcher Anlage) are studied.
The space-charges are studied using the finite element method (FEM).
The effects of electromagnetic fields in radiofrequency (RF) cavities
on ion motion are studied. An estimation of clearing current at the
clearing electrodes is also carried out.

This research is funded by the Bundesministerium fiir Bildung und
Forschung (BMBF) under contract 015 K16HRA.

AKBP 16.6 Thu 16:30 P1C
Exploratory Analysis of Simulated Radiation from a Plasma
Wakefield Accelerator — eANTON LEBEDEV!, ALEXANDER
Desus!, RicaarD Pauscu!, Urricn ScuramMm'?, and MICHAEL
Bussmann®3 — 1Helmholtz-Zentrum Dresden - Rossendorf, Bautzner
Landstr. 400, Dresden — 2Technische Universitit Dresden, 01062
Dresden — 3CASUS, Center for Advanced Systems Understanding,
Gorlitz, Germany

In this contribution, we present an exploratory study of the radiation
expected to be produced during plasma wakefield acceleration (PWFA)
of electrons.

Understanding radiation in the IR to UV range is key to diagnosing
the responsible plasma processes in future PWFA accelerators. One
goal of the study is to identify radiation signatures suitable for con-
trolling beam quality, thereby enabling high-brightness electron beams
for future applications.

The data for our analysis is obtained from PWFA simulations with
the 3D3V particle-in-cell code PIConGPU. Emissions are computed
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using electromagnetic fields derived from Liénard-Wiechert potentials
for the entirety of the simulated particles, thereby enabling analysis of
the influence of collective plasma dynamics on the observed radiation
and allowing quantitative predictions of signal-to-noise ratios. Further-
more, the capability of PIConGPU to select specific groups of radiating
particles allows us to determine the origin of spectral signatures.

AKBP 16.7 Thu 16:30 P1C
RF Tuning of the 325 MHz Ladder-RFQ — eMAXIMILIAN
ScHUETT, MARC SyHA, and ULrRiCcH RATZINGER — IAP, Goethe Uni-
versity Frankfurt, Germany

Based on the positive results of the unmodulated 325 MHz Ladder-
RFQ prototype from 2013 to 2016, we developed and designed a mod-
ulated 3.4 m Ladder-RFQ*. The Ladder-RFQ features a very constant
voltage along the axis, low dipole modes and easy field tuning oppor-
tunities. Furthermore, the Ladder-RFQ is completely maintainable
and free of welding and soldering. The prototype accepted 3 times
the operating power of which is needed in operation**. That level
corresponds to a Kilpatrick factor of 3.1 with a pulse length of 200 ps.

The 325 M Hz Ladder-RFQ is designed to accelerate protons from
95 keV to 3.0 MeV according to the design specifications of the proton
linac within the FAIR project. This particular high frequency for a
4-ROD-RFQ creates difficulties, which triggered the development of a
Ladder-RFQ with its high symmetry. The results of the unmodulated
prototype have shown, that the Ladder-RFQ is very well suited for
that frequency. The duty cycle is up to 5% for the applied cooling
concept. Tuning and the final machining step have been completed
in April 2019. We will show low level RF measurements as well as
frequency and field tuning opportunities with solid movable plungers.

*Journal of Physics: Conf. Series 874 (2017) 012048 **Proceedings
of LINAC2016, East Lansing, TUPLR053

AKBP 16.8 Thu 16:30 P1C
Advanced Landau Damping for high energy and high inten-

sity machines — eVapiM GUBAIDULIN''2, VLADIMIR KORNILOVZ,
Evrias METRALZ, and OLIVER BoINE-FRANKENHEIMY2 — 1TU Darm-
stadt, Darmstadt, Germany — 2GSI, Darmstadt, Germany —

3CERN, Geneva, Switzerland

Impedance driven transverse beam instabilities in hadron synchrotrons
are damped by either an active feedback system or passive mitigation
via Landau damping due to dedicated Landau octupole magnets.

For high energy machines, like the proposed Future Circular Collider
(FCC-hh) or the Large Hadron Collider high luminosity upgrade (HL-
LHC), this passive mitigation mechanism is weakened due to smaller
transverse amplitudes. This study considers other sources of Landau
damping (DC and pulsed electron lenses and RFQs) and their combina-
tion with octupole magnets for transverse beam instabilities mitigation
in high energy and high-intensity machines.

DC and pulsed electron lens options are studied with stability di-
agram theory and particle tracking simulations with beam transfer
function and simple impedance driven instability models. This study
considers the effect of different electron beam profile shapes and sizes
on Landau damping and an effect of combining octupoles with newer
methods. An example of slow head-tail instability in HL-LHC is used
to compare particle tracking results with stability diagram theory for
advanced Landau damping sources and their combination with oc-
tupole magnets.

AKBP 16.9 Thu 16:30 P1C
Further Investigations on the Beam Dynamics Design of the
FAIR p-Linac RFQ — eMarc SyHaA, HEnDRiIk HAHNEL, UL-
RICH RATZINGER, and MAXIMILIAN SCHUETT — Institute for Applied
Physics, Frankfur, Gemrany

The construction of a 3.3 m Ladder-RFQ at IAP, Goethe University
Frankfurt, has been finished successfully in 2018. This RFQ is de-
signed to accelerate protons from 95 keV to 3.0 MeV according to the
design parameters of the p-Linac [1, 2| at FAIR1 [3]. The develop-
ment of an adequate beam dynamics design was done with the aid of
the RFQGen-code and in close collaboration with the IAP resonator
design team, whereby a design current of 100 mA was assumed. The
RFQ beam dynamics design could be successfully reproduced with the
TOUTATIS-routine of CEAs2 TraceWin-code in 2019. Furthermore,
the effects of image-charge effects and bunch-bunch interactions on
the RFQGen simulations were examined. The results of these stud-
ies were then compared to field map calculations in TraceWin [2]. [1]
C. M. Kleffner et al., *Status of the FAIR Proton Linac*, in Proc.
10th Int. Particle Accelerator Conf. (IPAC*19), Melbourne, Aus-
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tralia, May 2019. [2] H. Hahnel et al., *End to End Simulations and
Error Studies of the FAIR Proton Linac*, in Proc. 10th Int. Particle
Accelerator Conf. (IPAC*19), Melbourne, Australia, May 2019. [3]
FAIR, https://fair-center.eu/index.php?id=1 [4] M. Schuett, M. Syha
and U. Ratzinger, *Compensation of longitudinal entrance and exit
gap field effects in RFQ*s of the 4-ROD type*, Nuc. Inst. A, Volume
928, p. 58.

AKBP 16.10 Thu 16:30 P1C
Operation of copper cavities at cryogenic temperatures —
eHuiraNng WaNG and UrricH RarziINGER — IAP, Frankfurt, Ger-
many

The anomalous skin effect of copper will be studied in the experiment.
The accurate quality factor Q and resonant frequency of three coaxial
cavities will be measured over the temperature range from 300 to 22
K. The three coaxial cavities have the same structure, but different
lengths, which correspond to resonant frequencies: around 100 MHz,
220 MHz and 340 MHz. The motivation is to check the feasibility of
an effcient pulsed, liquid nitrogen cooled ion linac.

AKBP 16.11 Thu 16:30 P1C
Investigations On Algorithm Development For Non-Invasive
Transverse Beam Emittance Measurements — eEzG1 SUNAR!,
ApeEM ATes?, HENDRIK HAHNEL®, and ULRICH RaTZINGER? — IAP,
Frankfurt, Germany — 2IAP, Frankfurt, Germany — 3IAP, Frankfurt,
Germany — “IAP, Frankfurt, Germany

A non-invasive diagnostic concept has recently been developed for the
Frankfurt Neutron Source Experiment (FRANZ) at the Institute for
Applied Physics (IAP) at Goethe University Frankfurt. The aim of
this improvement is to compute transverse emittances by monitoring
the beam induced rest gas fluorescence along the diagnostic box at the
LEBT section of the FRANZ experiment. Because the special cameras
are inserted into the vacuum and observing the beam along a 480mm
path it is expected to measure the angle of divergence in a more precise
way. An algorithm has been developed for these imaging and comput-
ing processes. It is based on extracting the width of the transverse
intensity distribution of the beam at three different positions or by set-
ting the solenoid magnetic field strength at three different values. The
reliability test of the algorithm has been done with various simulated
data in TraceWin and further progress for improving the algorithm is
assumed. The preliminary results measured by the simulation data are
showing a decent outcome consistently.

AKBP 16.12 Thu 16:30 P1C
A Diagnostics Setup for Low-Energy Beam Characteriza-
tion at the Injector of the S-DALINAC* — eADRIAN BRAUCH,
MicHAELA ARNOLD, JoacHIM ENDERS, NORBERT PIETRALLA, and
SiMoN WEIH — Institut fiir Kernphysik, TU Darmstadt, Darmstadt,
Germany

A new superconducting reduced-beta capture cavity will be installed
at the injector of the superconducting Darmstadt electron linear accel-
erator (S-DALINAC [1]). For a successful operation of the upgraded
injector, detailed knowledge of beam-parameters upstream the capture
section is crucial. Therefore, a vertical diagnostics beamline is cur-
rently being installed. Capable of transverse and longitudinal beam
parameter measurements, the setup will be used to characterize the
beams from the thermionic and polarized electron guns. With the
anticipated diagnostics data we aim at an acceleration in the super-
conducting injector linac optimized with respect to energy spread and
both longitudinal and transverse beam quality. This contribution in-
troduces the general layout of the diagnostics beamline, the current
status, and the design of a transverse deflecting cavity which is planned
to be installed for bunch length measurements.

[1] N. Pietralla, Nuclear Physics News, Vol. 28, No. 2, 4 (2018).
*Work supported by the DFG-funded GRK 2128 ”AccelencE” and by
the Hessian HMWK through the LOEWE research cluster "Nuclear
Photonics”

AKBP 16.13 Thu 16:30 P1C
Modelling of thermal and elastic response of x-ray optics
exposed to high peak power fel pulses — eRoMAN SHAYDUK,
ALEXEY ZozULYA, ILia PETROV, and MARKUS ScHOLZ — European
XFEL GmbH Holzkoppel 4 22869 Schenefeld Germany

The European X-ray Free-Electron Laser delivers femtoseconds-long
pulses in soft and hard X-ray wavelength range with up to 2 mJ pulse
energy. The pulses are arranged into pulse trains containing from 1
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to several hundreds of pulses spaced down to 220 ns apart. Trains
arrive at 10 Hz rate. Stochastic nature of Self-Amplified Spontaneous
Emission (SASE) defines rather short ~0.2 fs coherence time of pulses
due to the broad spectral band width. Many experimental techniques
require longer temporal coherence, so monochromators are currently
used to reduce the spectral bandwidth. However, due to the combina-
tion of ultra high peak power and high repetition rate of X-ray pulses
the impulsive heat load becomes a real challenge for preserving the
performance parameters of monochromators as the number of pulses

per train grows.

We propose a unified model for simulating thermoelastic response of
solid targets to fs/ps/ns pulsed electromagnetic radiation in the visible
and hard X-ray range and apply it for the case of impulsive X-ray ex-
citation of monochromator crystals. Calculations show that the heat
induced strain relaxation time exceeds by far the pulse repetition pe-
riod of 220 ns and the amplitude of strain exceeds the Darwin width
of a crystal reflection multiple times.

AKBP 17: General Assembly of the Working Group on Accelerator Physics

Time: Thursday 19:30-21:00

90 min.
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Location: HSZ 304



