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Abstract

Present status of x-ray holographic microscopy is described based on our experimental results. In the soft x-ray region
(~2nm), Gabor holographic microscope of a point-projection type was developed at the Photon Factory. 2D and 3D
reconstructions could be successfully obtained. In the hard x-ray region (~0.1 nm), Gabor and lens-less Fourier trans-
form holographic microscopes with a zone plate were successfully investigated at SPring-8 BL20XU. A 0.2 um line pat-
tern could be resolved. Using a double zone plate interferometer, a hard x-ray lens-less Fourier transform holographic
microscope with cone-beam illumination was investigated. A 0.2 um line pattern could be also observed and the phase-
shift could be reconstructed.
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Figure 1. Refractive indices of graphite and gold? .
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Figure 2. Optical systems of Gabor holography.
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Figure 3. (a) Hologram and (b) reconstructed images of human
red blood cells by Gabor soft x-ray holography at 2.34 nm. (c) 3D
holographic reconstruction of a tungsten wire of 10 um diameter. It
was calculated from 7 projections recorded from —42° to +42°.
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Table 1. Zone plate parameters

Outermost zone width 0.1 um
Diameter 155 ym
Number of zones 388

First order focal length (10 keV) 125 mm
Zone material and thickness Ta 1 ym
Substrate thickness SiN 2 um
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Figure 4. Lens-less Fourier transform holographic microscope.
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Figure 5. (a) A lens-less Fourier transform hologram of a tanta-
lum test pattern and (b) its reconstruction at 10 keV. These are
shown in logarithmic scale. The reconstructed intensity and the real
part are shown in (c) and (d), respectively.
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Figure 6. Lens-less Fourier transform holographic microscope
with two zone plates.
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Figure 7. Interference pattern of a zone plate interferometer. Two
zone plates were on the optical axis.

3 um &

Figure 8. Reconstructed images of a tantalum spoke pattern. (a)
Real part of the reconstructed image. (b) and (c) The intensity and
the phase image of the reconstructed amplitude divided by the recon-
structed one without a specimen. The conjugate image is also shown
in (c).
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Figure 9. Reconstructed phase image of a tantalum test pattern
and its phase profile.
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