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Ultrafast Lasers are Essential for X-ray Free Electron Lasers
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Ultrafast Optics at DESY

* Low timing jitter oscillators, fiber amplifiers

« mJ/ MHz power amps (ps, Yb:YAG)
kKW average power kHz green pump lasers

« Wavelength conversion/ tuning techniques (VUV to
THz). Power scaling of those techniques (OPCPA)

« Speciality PM-fibers and fiber components
« Spatial and temporal pulse shaping technology
« Active drift stabilization (energy, pointing, timing)

« High damage threshold, dispersion engineered
coatings and optics (NIR + UV to MIR)

« High damage threshold, high power components
(optics, isolators, shutters, ....)

« Control interface compatible with industry standards
« Service by in-house staff as much as possible
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 Feedback on long-term performance
« Joint developments with industry

« Technology transfer to industry

Excellently educated students which are looking for
a job in industry
[ 2572 vol.45,no. 91 May 2020/ Optics Letters
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became indispensable for the generation of high average power sub-100 fs pulses. In particular, spectral
broadening in Herriott-type multi-pass cells (MPC) [1] has been established as a novel tool for pulse
compression in the 5 — 100 MW peak power range where neither solid-core fibre nor hollow-core capillaries
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Received 22 January 2020; revised 1 performance. Exg work efficiently. The operation in the critical self-focusing regime becomes feasible through repetitive
published 24 April 2020 54 MHz repetitiol refocusing of the cell mirrors. Analogously, the multi-plate approach [2], which has mainly been used for
E—— broadband continuum generation, relies on the nonlinear refocusing of the Kerr media [3]. By introducing the

intensity noise (R hybridization of both methods, we demonstrate compression factors up to 14. To the best of our knowledge this

frequency (fceo) 1 exceeds all single-stage compression factors achieved with bulk-based spectral broadening to date (Fig. le).
optical reference In our experiments, we used a home-built fibre-laser front-end and a neoLASE Yb:YAG amplifier [4]. The
source delivered 10 Hz bursts of up to 800 pulses with 100 pJ energy, 880 fs duration and | MHz repetition rate.
Our MPC consisted of dielectric focusing mirrors with 200 mm radius of curvature. Inserting a single 6 mm
thick silica plate resulted in broadening to a Fourier limit of about 100 fs and the characteristic phase jump in the
=
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DESY Ultrafast Laser Spin-Offs

CLA 5
Photonics
Extreme Power at Extreme Wavelengths

- High-Power OPCPAs
-<10fs... 100 fs
-200 nm =16 um
-100 W

—> Bright EUV/Soft X-Ray sources

T

www.class5photonics.com
Forschungscampus Bahrenfeld
Notkestr. 85, Bldg 200

22607 Hamburg, Germany
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CyC|e www.cyclelasers.com

DESY spinoff for ultrashort pulse laser products
Founded in 2015 by Prof. Kaertner, 15 employees
Develops femtosecond lasers and laser-RF-
synchronization systems

Worldwide installations at FEL facilities/synchrotrons
(SLAC, FERMI, SACLA, SINAP, DICP)

Supplier to ESA for ground station timing




Science City Bahrenfeld

Interdisciplinary hub of excellent science, business and education
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DESY. Innovation Ecosystem | 16 December 2020 | Arik Willner
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