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Abstract
Hard X-ray microbeam with multilayer Fresnel zone plate has been tested at SPring-8 BL47XU undulator beamline.

Focusing properties are evaluated in X-ray wavelength of [0 25 keV. In the scanning microscopy experiment at an
X-ray wavelength of 0.045 nm (27.8 keV), a resolution-test-patterns up to 0.2 um structure was resolved. The focused

beam profile at an X-ray wavelength of 0.015 nm (82.7 keV) was measured: the measured focal beam sizewas [ 4 um.
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Fig.1 Outline of fabrication process of multilayer Fresnel zone plate.
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Fig.2 Schematic diagram of sputtering apparatus: (a) plan view, (b)
side view.
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Table 1 Deposition conditions of Cu/Al multilayer.

oooooQg Cu: 6 W/cmt
Al ;10 W/cenf

oooag 1 nm/s

goog 15 rpm

0oooQ RT

Ar0 0 0.20 Pa
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50 mm
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(a)
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Fig.3 SEM micrographs of multilayer Fresnel zone plate : (a)full
view, (b)close-up view. Black rings are Al layers and white rings
are Cu layers. Center stop is Au wire.
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Fig.4 Schematic diagram of optical system with multilayer Fresnel
zone plate at BL47XU.
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Fig.5 Results of X-ray focusing test using multilayer Fresnel zone
plate : (a) Image of focused beam at X-ray wavelength of 0.015
nm (82.7 keV) taken by X-ray camera. (b) Scanning
microscopic image of resolution pattern at X-ray wavelength of
0.045 nm (82.7 keV): 128 x 128 pixels, 0.125 um/pixel.
Integration time is 0.4 s/pixel.
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