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1. X-ray Interferometers and Interferometry

Development of “X-Ray Diffraction Microscopy” is
underway. This microscopy can give the real space image of
nanometer-scale structures using coherent X-ray scattering
intensity and retrieved phase. A recently created microscopy
tool has proven useful for many applications. The microscopy
has been applied to metal samples and GaN nano-dots.

We have developed a novel algorithm for calculating
complex electron density from in-line X-ray holograms. The
algorithm has been applied to reconstruct some inner structures
of biological samples.

2.High Precision X-Ray Optics and Optical Instruments

Several X-ray optics for new applications have been
developed: non-linear X-ray optics using parametric down
conversion, upgrading of synthetic diamond crystals for
high-heat-load optics, and a nanometer focusing system with a
KB mirror. The nanometer focusing mirror has been applied to
scanning fluorescence X-ray microscopy to map chemical
elements in biological cells. Some medical applications are
underway that use the microscope.

3.Pulse Synchronization between Laser and SR, and Its
Applications

Ultra-fast responses of semiconductor crystals and
photochromic crystals after femtsecond laser irradiation have
been investigated with X-ray diffraction. A time-resolved
triple-crystal diffractometer was developed and applied to
GaAs crystals. The photo-stimulated desorption process of ClI
adsorbed Si (111) surface has been investigated.
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