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1. X-Ray Interferometers and interferometry

X-ray interferometry using photon-correlation tech-
nique has been applied to x-ray Michelson interferometer
with separated optical elements, which are used for the
Fourier-Transformed X-Ray Spectroscopy. A new version
of x-ray intensity interferometer using a beam splitter was
tested. A two-beam x-ray interferometer using an x-ray
prism as a splitter has been extended to holographic imag-
ing. Defects in Be windows were characterized with this
method. Coherent scattering imaging developed in collab-
oration with researchers from the Stanford Linear Accel-
erator Center was improved by constructing a new exper-
imental chamber and a new 2D detector. A PCI based
coprocessor has been developed to accelerate the phase re-
trieval calculation. A version of dynamical theory of x-ray
diffraction for the accurate treatment of x-ray coherence
has been developed.

2. High precision x-ray optics and optical instru-
ments

A new experimental station was added to a RIKEN
beamline (BL29XU) at SPring-8. The station is dedicated
to nano-focusing optics for scanning x-ray fluorescence mi-
croscopy and enlarging projection microscopy using cone
beams. The synthetic diamond crystals developed in col-
laboration with Sumitomo Electric Industries Co. Ltd.
showed x-ray rocking curves which agree well to the theo-
retical prediction. One of the remaining problems would be
surface finish. Parametric down conversions of x-ray pho-
tons was tested. A new versatile diffractometer was con-
structed for this measurement. Upgrading of monochro-
mator crystals for the SPring-8 standard x-ray optics con-
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tinued. Clogging in cooling path was solved after changing
water seal materials and purification of the coolant water.

3. Pulse synchronization between laser and SR,
and its applications

Multi-photon processes in x-ray region, non-linear x-
ray optical processes and various pump-probe measure-
ments are the targets of the project. A fast x-ray detection
system prepared in previous years was applied to time-
resolved scattering measurement involving photo-induced
lattice dynamics and photo-induced phase transition. The
system has been applied to structural change in a pho-
tochromic crystals, crystal-amorphous phase transition in
DVD media, and a preliminary measurement for photo-
induced desorption from a halogen adsorbed Si surface.
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