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filf487—~ : Application of synchrotron radiation in

materials crystallography
=L ¢ Structural dynamics infrastructure development
and its leading use
FFHIFZE 4%  Help and support to the users using upgraded
beamline facilities
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This project set three goals. 1) Establishment of BLO2B1
(single crystal structure analysis) to deliver high-quality and
high-resolution diffraction data of the utmost quality for the
purpose of charge density (CD) refinement and its application
to novel materials. 2) Development of pico-second time-

resolved data collection system for precise structural analysis at
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charge density level. 3) Improvement of the usability of the
system for users.

As for the Facility Upgrade, this group implemented a
photon-counting pixelated CdTe detector Pilatus3 X 1M. They
found that the both very strong and very weak data were
suffered from systematic errors. They have developed an
algorithm to correct the errors and succeeded in charge density
refinement by using the detector. The achievement is highly
esteemed. This detector system will be useful for collecting
diffuse scattering data, for example, because the long reading
and erasing time of about 7 minutes of the present imaging plate
system prevents from collecting the data with a very thin slicing
for omega rotation. They also introduced an x-ray chopper at
the upstream side of the slit for the time-resolved data collection.
They have succeeded in capturing the change in crystal
structure of BaTiO; during the polarization reversal by the
pump-probe method using the chopped pulse x-rays of 30 keV
from the train bunch in the D-mode operation with the temporal
resolution of 685 ns and a repetition rate of 1 kHz. The chopped
SR pulse x-rays from the single bunch in the H-mode operation
with the temporal resolution of 50 ps was also successfully
obtained. They also tried to develop low-temperature high-
pressure x-ray structure analysis.

The upgraded system was applied to the charge density
refinement of many materials like rubrene, SnTe, CsCl,
H;Co(CN)s, and TiS. The results provide valuable information
about the chemical bonding and thermal vibration. The
achievements were published in high-impact journals.

This group supported 18 proposals for 5 years. Although the
outreach activity was rather limited, some of the proposals
including time-resolved diffraction of quartz in 30-MHz electric
field were successfully performed to produce a good achievement.

In summary, this PU project is highly evaluated from the
viewpoint of beamline upgrade and its application. The
committee recommends that the obtained knowledge about the
CdTe detector system should be widely shared.



