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Ultra-Precise X-ray Imaging based on Nano Manufacturing and Measurement
Technology for Revealing Dynamics of the Solar Corona
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X-ray imagery of the Sun’ s corona with sub-arcsecond spatial resolution is
a key to understand dynamics of coronal plasmas. This research was conducted to realize
high-precision grazing-incidence X-ray mirrors (Wolter mirrors). The research was designed to repeat
the following steps: (1) Determine target improvement (amount of reduction) of figure error
amplitudes of the mirror for each spatial scale; (2) ldentify and devise approaches for mirror
polishing and measurement; (3) Fabricate an engineering mirror; and (4) Evaluate its X-ray imaging
performance utilizing highly-parallel X-ray beam of SPring-8 synchrotron facility. We succeeded in
fabricating a precision Wolter mirror whose spatial resolution reaching down to the diffraction
limit (~0.1 arcsec) with 8 keV X-rays. This implies that we have established methodology as well as
technology necessary to realize Wolter mirrors with sub-arcsecond resolution.
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