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AKBP 6.1 Di 16:30 NW-Bau - HS5
Optimization of Synchrotron Light Sources using Ma-
chine Learning — eTosias Borrz!, Epmunp BroMmLEY?, Erik
BRUNDERMANNZ, PATRIK SCHONFELDT2, MARCEL ScHUHZ, MINJIE
Yan?, and ANKE-SUSANNE MULLERD2 — 1LAS, KIT, Karlsruhe, Ger-
many — 2IBPT, KIT, Karlsruhe, Germany

The operation of particle accelerators often requires manual fine-tuning
to achieve optimal conditions. For synchrotron light sources in particu-
lar, the machine settings have to be additionally tailored to the partic-
ular needs of different users, i.e. specific applications and experiments.
Typical requirements concentrate e.g. on the intensity and temporal
resolution of the generated light pulses. The optimization of these pa-
rameters yields challenging demands on beam characteristics and dy-
namics. As these are controlled by a multitude of different knobs (e.g.
magnetic field strengths), optimization is a highly non-trivial problem.
However, with recent developments in computer science similar prob-
lems have been solved in various fields by applying machine learning
techniques. These are enabled by increasing amounts of data being col-
lected as well as steadily rising computing power. In this contribution,
we present recent efforts to employ machine learning techniques to
optimize accelerator operation at the storage ring KARA (KArlsruhe
Research Accelerator) as well as the linear accelerator and test facility
FLUTE at KIT.

AKBP 6.2 Di 16:45 NW-Bau - HS5
Effects of different impedances on longitudinal beam dynam-
ics — ePaTRICK ScHREIBER!, ToBias Borrz!, Miriam Brosi!, Pa-
TRIK SCHONFELDTZ, and ANKE-SUSANNE MULLERY'2 — 1LAS, KIT,
Karlsruhe, Germany — 2IBPT, KIT, Karlsruhe, Germany

The beam dynamics in a particle accelerator are influenced by its
impedance. In particular with high charge densities, the production
of coherent synchrotron radiation is governed by the longitudinal
impedance. With Inovesa, an in-house developed simulation tool, it is
possible to simulate the development of the longitudinal phase space
density inside a storage ring by solving the Vlasov-Fokker-Planck equa-
tion. To get a better understanding and with the long-term goal to
design impedances for an explicit purpose, we did systematic studies
of the longitudinal dynamics for multiple impedances. In this contri-
bution, we give an overview of the resulting changes and effects in the
longitudinal phase space density for various impedances, ranging from
basic shapes to real world approximations.

AKBP 6.3 Di17:00 NW-Bau - HS5
Generation and detection of tunable, narrowband sub-THz
and THz radiation at DELTA — eCARSTEN Mar!, BENEDIKT
Bosing!, SHAUKAT KHaN!, NiLs LockMANN!, ARNE MEYER AUF DER
Heipe!, BERNARD RIEMANNY, Boris Sawapskil, PETER UNGELENK!,
CHRISTOPHER GERTH?, MARTIN LaaBs3®, NiELs NEUMANNS, MIRIAM
Brosi?, JouaNNES STEINMANN?, and Franziska Frer® — 1Center
for Synchrotron Radiation (DELTA), TU Dortmund University, Dort-
mund, Germany — 2Deutsches Elektronensynchrotron, Hamburg, Ger-
many — 3TU Dresden, Chair for RF and Photonics Engineering, Dres-
den, Germany — 4IBPT, KIT, Karlsruhe, Germany — 5Paul Scherrer
Institut, Villigen, Switzerland

At the 1.5-GeV electron storage ring DELTA, operated by the TU
Dortmund University, a broadband source for coherently emitted THz
radiation was commissioned in 2011. The THz generation is based on
the interaction of titanium-sapphire laser pulses and a single electron
bunch in the storage ring. Recently, the laser setup was extended us-
ing a temporal modulation of the laser pulses to produce narrowband
radiation which can be easily tuned to the desired THz or sub-THz fre-
quency. One application is the measurement of the spectral sensitivity
of THz detectors, such as a novel single-shot on-chip spectrometer de-
veloped by TU Dresden. A first characterization of the new source and
a comparison of different THz detectors are presented.

AKBP 6.4 Dil17:15 NW-Bau - HS5
Control of FEL Radiation Properties by Tailoring the
Seed Pulses — oeVaNnEssa GrarToni', HAUKE Biss?, CHRISTOPH
LrecuNER!, JORN BODEWADT!, MEHDI MoHAMMAD KaAzZEMI', RALPH
WoLFGANG AssMANNY, TiM Prate®, ARMIN AziMal2, WoLFcANG
CarL ALBERT HiLLERT?, and VELIZAR MirTcHEV!? — IDESY, Ham-

Raum: NW-Bau - HS5

burg — 2Universitit Hamburg, Hamburg — 3TU Dortmund, Dort-
mund

Seeded free-electron lasers (FELs) produce intense, ultrashort and fully
coherent X-ray pulses. These seeded FEL pulses depend on the initial
seed properties. Therefore controlling the seed laser allows tailoring
the FEL radiation for phase sensitive experiments. In this contribu-
tion we present detailed simulation studies to characterize the FEL
process and to predict the operation performance in these conditions.
In addition we show an experimental measurement on the temporal
characterization of the seeded FEL pulse performed at the sFLASH
experiment.

AKBP 6.5 Di17:30 NW-Bau - HS5
Overview of KIT short bunch activities — AXEL BERNHARD,
Epmunp BroMmLEY, ToBias Borrz, MiriaM Brosi, ERiIk BRUNDER-
MANN, STEFAN FUNKNER, JULIAN GETHMANN, BENJAMIN KEHRER,
MicHAEL J. Nasse, GUDRUN NIEHUES, ALEXANDER PAPASH, ROBERT
RuUPRECHT, THIEMO SCHMELZER, PATRIK SCHONFELDT, MARCEL
ScHUH, NIGEL J. SMALE, ¢JOHANNES L. STEINMANN, MINJIE YAN,
and ANKE-SUSANNE MULLER — Karlsruher Institut fiir Technologie,
Karlsruhe

The KIT synchrotron KARA (Karlsruhe Research Accelerator) is reg-
ularly operated in a short bunch mode. The radiation of the short
bunches can react back on the source bunch and trigger the micro-
bunching instability. We present recent research on observing the in-
stability by turn-by-turn measurements.

AKBP 6.6 Di17:45 NW-Bau - HS5
Characterisation of the Second Stable Orbit Generated by
Transverse Resonance Island Buckets (TRIBs) — eFELIX
KraMErR'2, PauL Gosrawski!, and ANDREAS JANKOWIAK'2
Helmholtz-Zentrum Berlin, Deutschland — 2Humboldt-Universitét

zu Berlin, Deutschland

Operating the storage ring near a transverse tune resonance can gener-
ate TRIBs in the corresponding phase space, providing a second orbit
winding around the standard orbit. TRIBs represent a novel bunch
separation scheme for photon sources. In combination with the vari-
able bunch length storage ring BESSY VSR *, the proposed upgrade
for BESSY II, they provide a promising alternative to dedicated single
or few bunch operation modes. Lifetime and stability of the two orbits
at BESSY II and MLS are on par with the standard user modes. Re-
sults from simulations and measurements of our current island optics
at BESSY II will be presented. Beam parameters like the betatron
motion, dispersion, and emittance of both the core and island beam
will be discussed as well as the separation between the core and island
beam. At BESSY II a test week with friendly users is scheduled for
the first quarter of 2018.

* A. Jankowiak et al., eds., BESSY VSR Technical Design Study,
Helmholtz-Zentrum Berlin fiir Materialien und Energie GmbH, Ger-
many, June 2015. DOI: 10.5442/R0001

AKBP 6.7 Di 18:00 NW-Bau - HS5
Chicane Design Optimization for Echo-Enabled Harmonic
Generation at sFLASH — eHauke Biss!, JorRN BODEWADT?,
VaNEssA GraATTONI?, CHRISTOPH LECHNER?, Tim Pratn3, and
WoLrGcaNG HiLLERT! — ! University of Hamburg, Hamburg, Germany
— 2DESY, Hamburg, Germany — 3TU Dortmund University, Dort-

mund, Germany

The sFLASH experiment at the free-electron laser (FEL) FLASH at
DESY in Hamburg is investigating phase-space manipulating seeding
techniques. A scheme under investigation is the echo-enabled harmonic
generation (EEHG). In this seeding scheme two laser pulses interact
with the electron beam in two separate short undulators, each followed
by a dispersive section. The resulting micro-bunched current profile
has rich harmonic content, enabling the generation of seeded FEL ra-
diation at high harmonics in a variable-gap undulator system further
downstream. As, currently, the achievable harmonics of the sFLASH
setup are limited by the dispersion strength of the magnetic chicanes,
an upgrade is planned. In this contribution we discuss the parameter
optimization aiming at sub-10nm seeded FEL radiation and present
design considerations for integrating new magnetic chicanes under the
boundary conditions given by the already existing hardware.
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AKBP 6.8 Di 18:15 NW-Bau - HS5
Inverse Thomson Scattering from a MeV Laser Plasma Ac-
celerator and Plasma Mirror — e ANDREA HanNascHD2, RAFAL
ZcapzAaib?, ALEJIANDRO Laso-Garcial, ULrRicH ScHRAMM!, ARIE
IrmMaN!, and MicHAEL DowNER!2 — 1Helmholtz-Zentrum Dresden-
Rossendorf, Institut fur Strahlenphysik, 01328 Dresden, Germany —
2University of Texas at Austin, Austin, Texas 78012, USA

We convert a MeV laser-plasma accelerator (LPA) driven by the
DRACO Laser at HZDR into a compact, femtosecond-pulsed, tun-
able gamma-ray source by inserting a 25 um-thick transparent low Z

Kapton foil “mm after the accelerator exit. The foil acts as a plasma
mirror (PM) that retro-reflects spent drive laser pulses (1.55 eV) with
field strength a0 ~ 1 back onto trailing electrons (peak Lorentz factor
tunable from 500 - 1000). Compton backscatter generated approxi-
mately 1e8 gamma-ray photons with few mrad divergence, and esti-
mated peak brilliance 1e21 photons/s/mm2/mrad2/0.1% bandwidth.
Scaling of the generated signal with PM position indicates that the
nonlinear Thomson scattering regime is accessible with a PM, and fur-
ther scaling of thickness and material indicates that bremsstrahlung
generated by MeV electrons within the PM is negligible. Gamma-ray
photon energy, inferred from the measured electron energy distribution
on each shot and measured by a stack calorimeter, peaked at = 1 MeV,
accessing a range otherwise available with comparable brilliance only
from large-scale linac-based high-intensity gamma-ray sources.



