Broadband Pulse Generation by Nonlinear Optics in Multi-pass Cells
Abstract:

The talk will provide a brief overview of the German national lab Deutsches Elektronen-Synchrotron
DESY and its large-scale brilliant X-ray sources. In the context of pump-probe experiments with the
free electron laser FLASH, multi-pass cells (MPCs) for spectral broadening und subsequent pulse
compression of pulsed optical lasers are introduced. Herriott-type MPCs have enabled compression
factors of more than 100 at GW peak-power levels, they were operated at kilowatts of average power
and they allowed nonlinear pulse compression to terawatt levels with more than 90% efficiency [1].
Further peak-power scaling remains a major challenge because of the linear relation between MPC
length and pulse energy. Two solutions to this issue will be presented. The first one targets to
compress conventional pump lasers to the ultrafast regime by multi-mirror MPC geometries. The
second approach uses divided pulse spectral broadening in combination with passively stable free-
path delay lines for energy scaling of MPC-based spectral broadening. Finally, the recently launched
activities at DESY in the frame of Germany’s “Fusion 2040” program will be outlined and it will be
discussed how MPCs can be used for broadband energetic ultraviolet pulse generation.

[1] A-L. Viotti et al., “Multi-pass cells for post-compression of ultrashort laser pulses”, Optica 9, 197
(2022).
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