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Mirror surface

Fig. 1 Phase error originated from the height error of mirror sur-
face.
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(a) Before

< T200m
(b) After

Fig. 2 Intensity distribution images of X-ray reflected on fabricated
flat mirror surfaces before and after mirror fabrication sys-
tem improvement. Fig. 1(a) is the first data, using the firstly
fabricated X-ray mirror. Fig. 1(b) is the image obtained by
using X-ray mirror not having high frequency figure errors
around lmm wavelength range.
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Fig. 3 The Se distribution images of a mouse cell. Mouse cell tubu-
lin was stained with nanocrystals of CdSe/ZnS to be imaged
clearly by X-ray fluorescence microscopes.
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Fig. 4 Concept of sub-10nm hard X-ray focusing system. The
phase error originated from the figure error or thickness er-

ror of the multilayer is compensated by the deformable mir-
ror placed upstream of the focusing mirror.
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Fig. 5 Intensity distribution profile of the hard X-ray focused
beam. X-ray energy is 20 keV. The ideal focused beam size is
7 nm. After wavefront correction, the nearly diffraction
limited focusing was realized.
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Current status of the development and application of
ultraprecise hard X-ray mirrors and a perspective

Hidekazu MIMURA

Department of Precision Science & Technology Graduate School of
Engineering, Osaka University
2-1 Yamadaoka Suita-shi, Osaka 565-0871, Japan

Satoshi MATSUYAMA Department of Precision Science & Technology Graduate School of
Engineering, Osaka University
2-1 Yamadaoka Suita-shi, Osaka 565-0871, Japan

Abstract The performance of hard X-ray mirror optics has been rapidly progressed, which enable us to use
the diffraction limited focused beam with a size less than 100 nm. In this review, the development history and
a perspective on it are presented.
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