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MOA - First lasing
22 August 2022 09:30/ 10:35
Chair: Francesca Curbis (Lund University)

MOAO1 /109:30
The Hard X-ray Self-Seeding system at the European XFEL
Gianluca Geloni (European XFEL GmbH).

This contribution describes, on behalf of the HXRSS team, design, installation, commissioning and
operation of the Hard X-Ray Self-Seeding (HXRSS) system at the SASE2 FEL line of the European
XFEL. We have reached up to mJ-level self-seeded pulses at 9-10 keV and the tested operational range
is 6-13 keV. The setup can work in burst mode, that is following the bunch pattern of the European
XFEL. The peculiarities of the European XFEL, that are high-repetition rate and long, tuneable
undulators will be discussed, together with the impact of two-chicanes simultaneous seeding on the
crystal heat loading. A discussion on possible future developments, including the production of self-
seeded radiation at a harmonic of the fundamental, will complement the description of the current
performance of the system.

MOAO2 /09:38
First Lasing of Athos, the Soft X-Ray FEL Beamline of SwissFEL
Eduard Prat (Paul Scherrer Institut).

Athos is the soft X-ray FEL beamline of SwissFEL at PSI in Switzerland. Its novel undulator layout
consists of short Apple-X modules, capable of providing full polarization control, interleaved with
short magnetic chicanes. This flexible configuration allows for many unique operational modes, giving
control over FEL properties such as peak power, pulse duration and longitudinal coherence. This
contribution presents the first lasing results of Athos, including SASE and some of the special
operation modes.
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MOB — Monday - Late Morning (26-Aug-19 12:00—13:00)
Chair: S. Schreiber, DESY, Hamburg, Germany

Paper Title

MOBRO1 ' Operation Status and Future Perspective of Warm XFEL J

+ H. Tanaka
RIKEN SPring-8 Center, Sayo-cho, Sayo-gun, Hyogo, Japan

The world first XFEL facility, LCLS adopted a warm (normal conducting) S-band RF technology to constantly provide high
quality electron beams with high energy for generating stable SASE-based XFELs. Following the success of LCLS, SACLA, PAL-
XFEL and SwissFEL based on the warm RF technologies of S- or C-bands were constructed and have started their user oper-
ations or test experiments via the beam-commissioning phase. These warm XFEL facilities have developed various ad-
vanced FEL schemes making high performance XFELs available for user experiments. They have been continuously upgrad-
ing the operations for expanding experimental opportunities and potentiality. This talk will overview the current opera-
tional status of warm XFEL facilities and present future perspectives compared with cold (super-conducting) XFEL facilities.

Slides MOBO1 [19.294 MB]

Export e reference for this paper using % BibTeX, % LaTeX, % Text/Word, % RIS, % EndNote (xml)

MORO2 ' Overview on Future Continuous Wave X-Ray Free Electron Lasers J

* H. Weise
DESY, Hamburg, Germany

FELs based on superconducting accelerators offer a photon beam time structure being flexible in pulse pattern, with the
electron bunch properties tailored to effectively meet user requirements. While DESY's long time operated FLASH facility as
well as the in 2017 commissioned European XFEL in the Hamburg region, Germany, are operated in pulsed mode with
bunch trains of up to 600 ps and bunch repetition rates of up to 4.5 MHz, new facilities aim for continuous wave (cw) RF op-
eration allowing bunch repetition rates of typically 100 kHz to 1 MHz. The used accelerator modules are still using the so-
called TESLA technology. Minor but essential modifications in the accelerating structure design bring the cryogenic load to a
reasonable and acceptable level. The upcoming LCLS-Il, being under construction at SLAC, U.S., uses so-called Nitrogen
doped accelerating structures. The recently started SHINE project at Shanghai, China, will adopt similar ideas. For a possible
m European XFEL upgrade towards cw, also so-called large grain Niobium is an option. The presentation will give an overview

Page
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MOBI3 - 11:50 [ 12:15
Microbunching of Relativistic Electron Beams

One of the fundamental facets of microbunching in relativistic electron beams is the potential for generation of
coherent radiation at the wavelengths that characterize that periodic longitudinal modulation. This microbunching is
an inherent process in the free-electron laser (FEL) mechanism for both single-pass and oscillator configurations.
Besides the FEL output, diagnostics of these microbunched electron beams can be performed using coherent optical
transition radiation (COTR) and imaging techniques in the former case. In these cases, the COTR from the
microbunched portion of the beam in 6-D space generally dominates the images. Other mechanisms include the
longitudinal-space-charge-induced microbunching in ultra-bright beams and laser-induced microbunching such as
observed in laser wakefield accelerator beams. More recently, we consider the diagnostics of the TESSA** FEL
concepts where a seed laser co-propagating with the electron beam through a short modulator and chicane may result
in bunching fractions of >10 % leading to COTR enhancements of >22 million. Examples of these past, present, and
future investigations will be discussed. **Tapering Enhanced Super-radiant Stimulated Amplification (TESSA)

Alex Lumpkin (Argonne National Laboratory)

.

Slides: MOBI3.pdf
Paper: MOBI3.pdf
DOI: reference for this paper - https://doi.org/10.18429/JACOW-FEL2022-MOBI3

About: paper received 26 August 2019 - paper accepted 09 September 2019 - issue date 05 November 2019
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FIRST LASING OF A FREE ELECTRON LASER IN THE SOFT X-RAY
SPECTRAL RANGE WITH ECHO ENABLED HARMONIC GENERATION
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Abstract importance for techniques such as linear and nonlinear
spectroscopies and coherent control, requiring both phase
and wavelength manipulation within a given pulse. In a
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[= INTRODUCTION

toward even shorter wavelengths []. As a tirst
step toward this direction an experiment has been
organized at FERMI in 2018 to experimentally
validate the benefits predicted by theory for the
recently proposed seeding scheme EEHG [9].

We report here og cessful opcratlon of the
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(=] FEL PULSE CHARACTERIZATION AT 530 e...

terms of spectral purity, pulse energy and
longitudinal coherence [13]. In particular, we show
that the high coherence properties of the seed laser
are transferred to both the fundamental FEL
wavelength and its nonlincar harmonics.

FEL PULSE
CHARACTERIZATION AT W
530 eV AND AT 700-800 eV

The experiment described below was carried out at
the FERMI FEL-2 line, which is based on two
HGHG stages, operating in the fresh bunch mode
[14]. Tn the case of circularly polarized light, all
nonlinear harmonics are emitted off axis, while in
linear polarization only odd harmonics are emitted
on axis. We focused on the third nonlinear
harmonic emission and we set the fundamental
wavelength with a linear horizontal polarization.
In the following, we report one of the cases of
interest: the third harmonic of 5.3 nm, i.e. 1.77 nm,
corresponding to the Co L-edge (~700 V).
Changing the seed laser wavelength from 240 to
260 nm and tuning accordingly the radiator gap, it
was also possible to lase in third harmonic also at
the Fe L-edge (~780 ¢V) obtaining a simila

performance. 275

The electron beam energy was set to 1. 488
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