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This talk reviews current limitations of XFEL scattering techniques and discusses potential impact of the
very hard XFEL pulses on the structure determination, while presenting relevant experimental data taken at
SACLA.

The first half of this talk reviews the XFEL-induced damage (sample heating [1,2] and ultrafast electron exci-
tations [3,4]), which is inevitable when using focused X-ray pulses produced by current XFEL machines. The
short-wavelength radiation relaxes such radiation damage and thereby enhances the capabilities of existing
XFEL scattering techniques, such as ultrafast X-ray photon correlation spectroscopy [2] and high-resolution
serial femtosecond crystallography [5].

In the remaining part of the talk, I would propose a few tricky experiments using very hard XFEL pulses,
including structure determination of materials under high magnetic fields (more than 100 T) [6] and nonlinear
diffraction techniques [7] for material characterization and a basis for X-ray pulse shaping and compression.
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