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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. Synthetic ITa diamond crystals were tested with
both x-ray topography and diffractometry. Coherent scat-
tering imaging developed in collaboration with researchers
from the Stanford Linear Accelerator Center was improved
to render the nanoscopic structures only from the x-ray
scattering data.

2. High precision x-ray optics and optical instru-
ments
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We are upgrading the RIKEN beamlines to enhance
their capability. A double mirror with vertical focusing
capability was installed in BL19XLU to enhance the x-ray
flux density at the sample position. A new x-ray spec-
trometer for resonant inelastic scattering measurement has
been introduced in BL19XLU. A new slit system with finer
adjustability and higher positional reproducibility was de-
veloped and installed downstream of the x-ray mirrors in
BL29XU.

Scanning x-ray fluorescence microscopy has been ap-
plied to determine the positional distribution of metals in
cancer cells by using the nano-focusing optics composed
of ultra-high precision mirrors fabricated in Osaka Univer-
sity. Temporal change in concentration of certain metals
led a clue of clarifying the anti-drug mechanism.

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. Phonon disper-
sion of MgB2 was clearly measured with a small single
crystal sample. Phonons in liquid metals were measured as
well. In collaboration with Soft X-ray Spectroscopy Labo-
ratory, JASRI and outside universities, high-energy X-ray
Photoelectron Spectroscopy is being developed, and has
already been applied to many sample systems inaccessible
with conventional XPS.

A new focusing optics was devised in the High-
Throughput Beamline (BL26B1/B2) for protein crystal-
lography. Combination of sagittal horizontal focusing by
a crystal monochromator with vertical focusing by a bent
x-ray mirror reduced the focal size. Applicability of the
beamline to smaller protein crystal samples was greatly
enhanced.

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. A fast x-ray de-
tection system prepared in previous years was applied
to time-resolved scattering measurement involving photo-
induced lattice dynamics and photo-induced phase transi-
tion. Photo-induced standing-wave vibration was observed
in GaAs wafer as well as anisotropic thermal lattice ex-
pansion in ps time range. Manganese oxides systems were
surveyed as candidates for the photo-induced phase tran-
sition.
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