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Fig. 1 (Color online) Two-dimensional focusing optics using
grazing-incidence mirror. (a) Ellipsoidal mirror (Ellipsoid
of revolution). (b) Ellipsoidal mirror in off-axis configura-
tion. (¢) K-B mirror system.
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Fig. 2 Surface profiles of designed ellipsoidal focusing mirror. (a)
Long axis direction. (b) Short axis direction.
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Fig. 3 (Color online) Photograph of ellipsoidal mirror on surface
profiler.
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Fig. 4 (Color online) Measured intensity profiles of focused
beams. (a) and (b) were obtained by using a reflecting area
of the total 93 mm %X 0.45 mm. (c) and (d) were obtained by
using a reflecting area of the 50 X 0.45 mm central-part area.
(a) and (c) Focused beam profiles in the meridional focus-
ing direction. (b) and (d) Focused beam profiles in the sagit-
tal focusing direction. Reprinted from Ref. 13 under CC BY
4.0 License.
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Fig. 5 (Color online) Absorption-contrast X-ray image of
resolution-test object observed by scanning X-ray micro-
scopy using focused beam. Reprinted from Ref. 13 under CC
BY 4.0 License.
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Two-dimensional 100-nm focusing of hard X-ray
with high-precision ellipsoidal mirror

Hirokatsu YUMOTOQ Japan Synchrotron Radiation Research Institute
1-1-1, Kouto, Sayo-cho, Sayo-gun, Hyogo 679-5198, JAPAN

Abstract X-ray micro/nano-focusing mirrors employing the total reflection phenomenon are widely utilized
as fundamental tools for advanced X-ray microscopic analyses at synchrotron radiation facilities
and X-ray free electron laser facilities. Progress of fabrication technologies for high-precision mir-
ror optics is an important subject for study to improve X-ray microscopic analyses. Here, we
present a high-precision ellipsoidal mirror which can two-dimensionally focus hard X-rays with a
single reflection. By enhancing mirror fabrication technologies including a precision surface finish-
ing method and a surface profiler, an ellipsoidal mirror with a nanometer precision was developed.
Focusing properties of the developed ellipsoidal mirror were evaluated at SPring—8. Two-dimen-
sional focus with a beam size of 85 nm X 125 nm in full width at half maximum was demonstrated
at an X-ray energy of 7 keV.
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