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Group Report AKBP 7.1 Wed 14:00 HSZ/0304
Seeded free-electron laser driven by laser-plasma acceler-
ators - a quest to compact high-brilliance x-ray lasers

— eARIE IrmaAN!, AMIN Guarra!, MAaRIE LaBar?, ELEONORE

RousseL3, JURJEN CoUPERUS-CABADAG!, ALEXANDRE LOULERGUE?,
SUSANNE ScuOBEL', MaXxwELL LABERGE!, PaTrick UFER!, YEN-
Yu Cuanc!, NicoLas Huserr?, Moussa EL AJjouri?, ANTHONY
BERLIOUX?, MATHIEU VALLEAU?, PHILIPPE BERTEAUD?, FREDERIC
BracHE2, SEBASTIEN CoRDE?, ALEXANDER DEBUs!, CarLos DE
Ovriviera2, JEAN-PIERRE DuvaL?, Yannick DieTricu?, CHRISTO-

PHER EisenmMann!, JuLiEN GauTiER?, RENE GEBHARDT!, SI-
2

MoN Grawms!, Uwe HeLsic!, CurisTIAN HERBEAUX?, CHARLES
KrtEcr?, OLeNa KoNonNENko?, MicHaEL KuNTzscu!, STEPHANE
L2, BRuno LELUANZ, FABRICE MARTEAU?, MaNnH Huy NGUYENZ,
RicHARD Pauscu!, PascaL Rousseau?, MoURAD SEBDAOUI?,
Kraus STEINIGER!, KEIHAN TavakoLrr?, CEDRIC THAURY?, MAaRC
VANDENBERGHE2, JosE VETERAN?, VicTror MaLka%, Driss
OUMBAREK-EspPIN0os2, DaMIEN PEREIRAZ, THOMAS PUscHEL!, JEAN-
PauL Ricaup?, Parrick RoMMELUERE?, and ULRICH ScHRAMM!
— 1Helmholtz-Zentrum Dresden-Rossendorf e. V. (Germany); —
2Synchrotron SOLEIL (France) — 3Lab. de Physique des Lasers,

Atomes et Molécules (France) — 4Lab. d’Optique Appliquée (France);

Free-electron lasers (FELs) produce high-brilliance coherent light
pulses, serving as versatile research tools in fundamental science and
applications. The recent development of short-wavelength seeded FEL
now allows for unprecedented levels of control on longitudinal coher-
ence, opening new scientific avenues such as ultra-fast dynamics on
complex systems and X-ray nonlinear optics. Although those devices
rely on state-of-the-art large-scale accelerators, advancements on laser-
plasma accelerators, which harness gigavolt-per-centimetre accelerat-
ing fields, showcase a promising technology as compact drivers for
FELs. This talk will review the current status of global effort toward
realization of compact FELs. In particular, we present the develop-
ment of high-quality laser-plasma accelerated electron beams and the
commissioning of the COXINEL - FEL beamline, as well as exper-
imental demonstration of FEL lasing at 270 nm in a seeded config-
uration. Control over the radiation wavelength is achieved with an
improved bandwidth stability. Furthermore, the appearance of inter-
ference fringes, resulting from the interaction between the phase-locked
emitted radiation and the seed, confirms longitudinal coherence, rep-
resenting a key feature of such a seeded FEL. We anticipate a naviga-
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ble pathway toward smaller-scale free-electron lasers at extreme ultra-
violet wavelengths.

Group Report AKBP 7.2 Wed 14:30 HSZ/0304

KIT accelerators and research highlights - an overview —
eHARER BastiaN — Karlsruhe Institute of Technology, KIT

The Institute for Beam Physics and Technology (IBPT) at the Karl-
sruhe Institute of Technology (KIT) operates the Karlsruhe Research
Accelerator (KARA) and the short-bunch linear accelerator, Fernin-
frarot Linac- und Test-Experiment (FLUTE). In addition, a new com-
pact storage ring will be realised in the context of the cSTART project
and a new laser plasma accelerator will be the stepping stone for R&D
based on novel acceleration techniques. This contribution gives an
overview of current and future facilities and highlight respective accel-
erator physics research activities.

Group Report AKBP 7.3 Wed 15:00 HSZ/0304
Recent Highlights at the Photo Injector Test Facility at
DESY in Zeuthen (PITZ) — eLi XIANGKUN — on behalf of the
PITZ team, DESY, 15738 Zeuthen, Germany

The Photo Injector Test facility at DESY in Zeuthen (PITZ) devel-
ops high brightness photocathode RF guns, advanced diagnostics and
applications of the high brightness electron beams, which currently
can be accelerated up to 22 MeV. In this talk, we will focus on the
two main experiments in 2022: the worldwide first high-power THz
SASE free-electron laser (FEL) and a new R&D platform for FLASH
radiation therapy and radiation biology. The THz SASE FEL aims
at producing high power tunable narrow band THz pulses with an en-
ergy of hundreds of *J per pulse. This can be realized by transporting
and matching an electron beam with a bunch charge of 2 to 4 nC and
a peak current up to 200 A into an undulator. Methods have been
developed at PITZ for the beam envelop and trajectory optimization
of the strongly space charge dominated electron beam. Results from
first lasing, seeding studies and even saturation at 3 THz will be pre-
sented. The R&D platform FLASHlab@QPITZ for radiation biology and
electron FLASH radiation therapy is being prepared at PITZ. PITZ
can provide a uniquely wide parameter range for studying this newest
modality of radiation treatment against cancer. A startup beamline
has been installed, first successful experiments have been done and an
upgrade plan for exploiting the full capability of PITZ was developed.
All this will be summarized in the talk.



