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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, leading to the first accom-
plishment of Fourier-Transformed X-Ray Spectroscopy. A
shearing x-ray interferometer using an x-ray prism as a
splitter has been devised to image light-element or biolog-
ical samples. A mathematical expression of x-ray rocking
curves from perfect crystals has been reformulated by using
a mutual coherence function of the incident beam. This led
to a new method for experimentally determining the mu-
tual coherence function. A new type of x-ray microscopy
has been developed in collaboration with researchers from
the Stanford Linear Accelerator Center. The microscopy
has been applied to imaging of whole Escherichia Coli bac-
teria as well as porous silica samples.

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

The laboratory joined the commissioning of 4 new x-
ray beamlines in the SPring-8. Various new developments
and improvements in synchrotron radiation instrumenta-
tion have been carried out in collaboration with the Beam-
line Division and Experimental Facility Division of JASRI.
A double-mirror was installed in a RIKEN beamline,
BL29XU, both for higher harmonics rejection and vertical
focusing. An automatic sample changer for protein crys-
tallography has been developed for the high-throughput
structure analysis. A goniometer with 0.3 um eccentricity
was developed for the structure analysis of micro-crystals.
An aligner of two total reflection mirrors was devised to
make an x-ray micro-focus with Kirkpatric-Baez configu-
ration. Elliptical mirrors with less than 1nm error from
the ideal figure developed in collaboration with Osaka Uni-
versity gave 90 nm focal spot by using the aligner. Scan-
ning fluorescence microscopy has been tested for metals in
cancer cells by using the obtained micro-focus.

A high resolution x-ray inelastic scattering appara-
tus developed in collaboration with JASRI was found to
have high capacity of phonon-dispersion measurement with
small samples inaccessible with neutrons. X-ray interfer-
ence in a sample is investigated with Photon Interference
XAFS technique as well as Fluorescence X-Ray Hologra-
phy. High resolution x-ray optics was prepared for high-
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energy X-ray Photoelectron Spectroscopy, which was car-
ried out by Soft X-Ray Spectroscopy Laboratory.

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 subject. By using an x-ray
streak camera developed in previous years, time-structure
of x-ray pulse was measured. The camera gave a sim-
ple way to monitor the synchronization between laser and
x-rays. Time-space converter, which converts the arrival
time of laser pulse to the spatial variation of x-ray inten-
sity through fast expansion of crystal lattice, allowed us
to measure the shot-by-shot jitter between x-ray and laser
pulses with sub-ps time resolution.

A preliminary measurement on temporal evolution of
photo-desorption of halogen atoms from Si single crystal
surface was carried out. A trap of highly charged ions
was developed for applications of atomic physics. Early
results include Kr™” and Xet'® formation with hard x-
ray excitation, with significant change in ion yields across
respective energies of K absorption edges.
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