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Demonstration of X-ray single-shot microspectroscopic imaging

Kimura, Takashi
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X SACLA BL1

In this study, we realized single-shot microspectroscopic imaging using
femtosecond pulses from an X-ray free-electron laser. Using a microscopic system with a total
reflection mirror known as a Wolter mirror, we constructed an achromatic optical system capable of
imaging X-rays of different wavelengths at the same magnification. We also fabricated an X-ray
transmission diffraction grating for spectroscopic imaging of the magnified image of the sample
using electron beam lithography. With the system installed at SACLA BL1, we successfully
demonstrated microspectroscopic imaging using a single femtosecond X-ray pulse. This demonstration
showed the potential for applications such as the visualization of ultrafast chemical state changes
in heterogeneous materials and the beam diagnostics of X-ray free-electron lasers.
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Optical system

Twin Wolter mirrors
Objective mirror Specimen
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