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Summary
 An experimental platform equipped with a high-power femtosecond laser system is available for user experiments mainly related to high
energy density science (HEDS).

 Operation reliability of the laser system at high energies (~10 J) has been improved because of the newly-installed isolators that protect
optics from the back-reflected light.

 Further development is planned to improve the research capabilities and the system stabilities of the platform.
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o Damage on optical components in the laser system caused by reflected
t light from samples after improvements of the focused heam pattern
{ * Malfunction of electrical components of the laser system
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Laser: ~7 J/~30 fs, Sample: 4 ym PP, 45° inc. [Preliminary Data]

 Wavefront of amplified laser pulses can be effectively corrected with an attenuation system since
2019, resulting in improvements of focused beam profile on high power shots.
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» Back-reflected light caused damage on optics, which limited the operational energy in 2019. Isolators
of reflected light have been installed in 2020 that allow taking shots with high energies (~10 J).
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* Pointing stabilities have been also improved mainly due to the beam stabilization at the XPW system.

Further development is planned to improve platform capabilities and stabilities

Improve Stability and Capability of High-power Optical Laser System
* Malfunction of some electrical components in the laser system has caused misfires in past users’ experiments. We have been working with the laser developer to fix the issue.
* Further stabilization of the synchro-lock system is underway.
* Monitoring of the laser arrival timing is a key to improve the pump-probe capability. A monitoring system of the timing drift between the RF signal and the laser pulses is under examination.

Remote Experiments
* Experiments using typical (i.e. standard) configuration at this platform require limited hands-on work, which has been mostly carried out by the beamline staff.

* The rest work, for example, aligning samples and taking shots, will be conducted by users remotely once the remote system is ready to use. Pilot experiments are expected to start in FY2021.

Sample Exchange System under Vacuum Environment
 Automated sample exchange system is under development to minimize the vacuum break during beamtime.

* This system is beneficial not only to maximize the number of data shots but also to maintain the experimental conditions constant, for example, the optical laser focusing and timing.

JASR| S T sncLa

JE| 7'5*4?%Aﬁﬁnt V5—

RIKEN SPring-8 Center



