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Fig. 1 (a) Diffraction intensity pattern of a single GaN particle
(about 700 nm in size) measured using coherent x-rays with a
wavelength of 2.48 A at BL29XUL in SPring-82. (b) Sur-
face morphology of the sample measured by scanning elec-
tron microscope. (¢) Two dimensional projection image of
the sample reconstructed directly from the diffraction data of
(a)20),
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Fig. 2 Schematic view of x-ray diffraction microscopy experiment
at BL29XUL in SPring-8. X-rays from the undulator source
are monochromatized with a Si 111 double crystal
monochromator, and higher harmonics are removed using
total reflection mirrors. A pinhole and guard slits are used
for precise measurement of weak diffraction intensities from
the sample. Small-angle x-ray diffraction intensities are
measured with a two-dimensional x-ray detector, such as an
x-ray CCD detector.
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Fig. 3 Regions in reciprocal space covered by diffraction experi-
ments. (a) Single diffraction measurement provides diffrac-
tion intensities in a near-forward region on the Ewald sphere.
In measurement within a sufficiently small angle, the sphere
may be approximated by a plane. (b) Diffraction data with a
large number of different incident angles can cover nearly
isotropic region around the reciprocal space origin.
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Fig. 4 Diffraction patterns with different sampling intervals, and
the corresponding real-space images. (a) Original sample
image. (b) Calculated diffraction intensity pattern. With a
finer sampling of the diffraction pattern as in (d), a no-elec-
tron-density region appears in the corresponding real-space
image around the sample as shown in (c).
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Principles of x-ray diffraction microscopy
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Abstract X-ray diffraction microscopy is an innovative method to reconstruct the electron density distribu-
tion from its x-ray diffraction intensity data with no need of sample crystallization. In experiments, it is essen-
tial that the whole region of a sample particle is illuminated with coherent x-rays, so that the x-ray diffraction
intensity pattern has sensitivity to the sample structure in the wavelength spatial resolution. In the method, x-
ray diffraction intensity patterns are sampled finely enough to satisfy the oversampling condition for solving
the phase problem. The reconstruction of the sample structure from the diffraction intensity pattern is per-
formed using an iterative method. An ambitious plan with future SASE FEL sources is under discussion, to
measure snapshot images of sample structure in femto second time resolution.
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