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08:30-09:30 Breakfast at SPring-8 cafeteria

10:00-11:00 Tour to Taiwan Beamlines and Taiwan Beamline
Office

11:00-11:20 Tour to BL44XU

11:30-12:00 Tour to PTP Lab and NSRRC facilities

12:00-13:00 Lunch at SPring-8 cafeteria

13:30-14:30 Tour to SPring-8 XFEL
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15:10-15:20 B b H {5 54FT 5 ¥ 3k B HEL E K o

Remarks from JASRI/RIKEN

15:20 - 15:30 Tetsuhisa Shirakawa (¢ "' 4F X ), President,
JASRI

15:30- 15:40  Hiromichi Kamitsubo(_} *T Z 3¢ ), Special
Advisor, RIKEN



Remarks from Former Directors of NSRRC
15:40 - 16:00 Rpde Higstry @ wm i E2p = [iR
¥ AR

16:00 - 16:30 Group Photo & Break

Talks on Achievements and Perspectives

16:30-17:00 Rl H sy @ o f o sFaiE
12 “Achievements and Future Plan of Taiwan

Beamlines at SPring-8” & %8 % 4 /& #

17:00-17:30 Tetsuya Ishikawa(# "' 47+ ), Director,
RIKEN Harima Institute » 12 “Future

Perspective of the Third Generation SR &
XFEL” & $8%% % /@3

18:00 - 19:30 Reception dinner at SPring-8 Cafeteria
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BL12B2 end station

The BL12B2 beamline is designed to provide
multiple research capabilities for biostructure
and materials research at atomic resolution,
In order to accommodate a wide range of
experimental requirements of ¥-ray users

in Taiwan, this beamline includes several
configurations of the optical components
and can be switched between the various
monochromatic and the white beam modes.

Applications of BL1282 require mainly the
monochromatic beam mode in the medium
energy range (from 5 to 25 keV) with energy
resolution of AE/E ~ 10™, Four experimental
stations have been Installed Initially in tandem
on the beamline, providing research
capabilities ranging from ¥-ray absorption
spectroscopy (XAS), powder X-ray diffraction .
[PXD), high-resolution X-ray scattering (XRS), to o XRD
protein crystallography (PX), 1

EXAFS P
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BL12XU end station

The BL12XU mainline is designed primarily for inelastic ¥-ray  resolution (HR) mode. The HR mode couples to a 4-bounce
scattering {IXS) experiments with variable energy resolution  channel-cut high resolution monochromator (HRM). For

to explore frontier research in correlated electron systems medium-resolution (MR), 2-bounce HRM is also employed.
and the electronic structure of materials under high
pressure.

For non-resonant inelastic X-ray scattering (NIXS), the
spectrometer is basically a Rowland circle instrument with
a 3-m horizontal arm covering a scattering angle range of
0-140 degrees. A pulse-tube cryostat and a precision XYZ
carrier are specifically designed for the spectrometer to
provide vibration-free sample cooling down to 4 K.

For resonant inelastic X-ray scattering (RIXS) experiments,
the setup uses a single bent analyzer of either 1-or 2-m
radius respectively for the low-resolution (LR) or high-




Upgrade of the IXS spectrometer

Dispersion A position sensitive detector
D.’ﬁ.qc diu:ﬂt_iﬂ {PSD) could enhance tha
] B sosor enesgy resolution for (K5
i ko spectrometers by dividing the
s footprint of focused X-rays
gun?* from a diced analyzer on a
detector into several blocks
RIXS setup Rowland Cireso O 50 a5 to count the photons of

stightly differant energies on
LRI sach Independently.
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For NIXS, a PSD independently counts

spots from analyzers having slightly different
diffractive conditions due to small changes

in lattice parameters. Summing signals

of different analyzers after alignment
minimizes the deterioration of overall energy
resolution. A multiple analyzer system
increases detection efficiency for the best
energy resolution of 70 meV,




X-ray cavity

Another purpose of BL12XU is for high Q-resolution
scattering, ¥-ray physics and optics development. 5. L.
Chang et al. have successfully observed cavity resonance
fringes in silicon crystal cavities and realized for the first
time Fabry-Perat resonators for hard ¥-rays. This cavity
resonance results from the coherent interaction between

(115 3)
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the X-ray wave fields generated by two plates with

a gap smaller than the ¥-ray coherence length, This
finding opens up new opportunities for high-resolution
and phase-contrast X-ray studies, and may lead to new
developments in X-ray optics. [5, L. Chang et al, PRL 94,
17481, {2005)]
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Probing deeper with photoelectrons

The BL12XU sideline Is designed specifically for
performing hard X-ray photoemission spectroscopy
(HAXPES) which has a potential to probe bulk
electronic structure as well as buried interface. Due to
small photoionization cross section, HAXPES requires
X-rays of high flux and brilliance. The overall energy
resolution combining efficient ¥-ray optics and an
electron energy analyzer with high performance is a
fraction of a tenth of eV to several tenths of eV, suitable
for both core level and valence band photoemission. The
HAXPES end station was developed by the University of
Cologne and Max Planck Institute in Dresden, Germany,

DM's
12.4 KeV

The main idea is to be able to change the photoelectron
detection direction between two orthogonal geometries,
parallel (horizontal) and perpendicular (vertical) to the
polarization vector of incoming photons. The horizontal
geometry yields spectra with enhanced sensitivity to the
s-orhitals, while the vertical one was found to produce
spectra with minimal s-contributions. These findings

are crucial for valence band investigations. For instance,
studies on the nature of the chemical bonding would
profit from the s-sensitive geometry, while studies

on strongly correlated electron systems will need the
s-insensitive geometry.
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H,0 under pressure

When subjected to high pressure and extensive X-rays, water (H,0)
molecules cleaved, forming 0-0 and H-H bonds. The oxygen (O) and
hydrogen (H) framewark in ice VIl was converted into a malecular alloy
of 0, and H,. X-ray diffraction, the K-edge X-ray Raman scattering (XRS), /
and optical Raman spectroscopy demonstrated that this crystalline solid \

Ak_,\ 153 6P

s e

differs from previously known phases. %

§ UI '\. Nt -...ﬂ..\?-l] GPa
The K-edge XRS spectra are dominated by a cluster of peaks around 540 § \’"‘_\ iohe
eV, Al pressures above 2.5 GPa, hawever, X-rays induced pronounced, E
irreversible changes in the XRS spectra. A distinctive, sharp peak appeared g =t f_lfll
at 530 eV that was characteristic of 0-0 bonding in 0, and grew with
time, reaching a plateau after & hours of exposure to the incident X-ray
beam. [Mao et al., Science 314, 636 (2006)] Nl il S paA b
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Charge excitations in MgB,

The discovery of superconductivity in MgB, at a critical
wa| temperature T.~ 39K, the highest among simple binary

o us|  compounds, has stimulated extensive theoretical and
o 8} eyperimental studies worldwide. Cai et al. reported the first
s "1 measurement of the dynamical structure factor S{g,w) of
uh, ol electrons in single-crystal MgB, at the BL12XU. The presence
ﬂ w1| of strong electron-phonon coupling between the flat o bands
“E1 and the in-plane vibration of the B layer dominates the

superconducting properties and is largely responsible for the
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S :: EE unusually high T.. [Cai et al., PRL 97, 176402 (2006)]
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Linking superconductivity with structure

F. C. Hsu et al. reported the observation of superconductivity
with zero-resistance transition temperature at 8 K in the PbO-
type FeSe compound. A key abservation is that the clean
superconducting phase exists only in those samples prepared
with intentional Se deficiency in FeSe. What is truly striking is that
this compound has the same, perhaps simpler, planar crystal
sublattice as the layered oxypnictides. This result provides an
opportunity to better understand the underlying mechanism of
superconductivity in this class of unconventional
superconductors. [Hsu et al., PNAS 105, 14262 (2008]]
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Engineering bimetallic
nanoparticles

New synthetic approaches have been
intensively explored lo prepare new types of
nanostructures using a chemical replacement
reaction in a solution phase. The crystal
compasitions, structures, and shapes of
starting nanocrystals might have been varied
after they wese chemically transformed into
naw typas of nanostructures

The ratios of coordination numbers obitained
from EXAFS helps determine quantatitatively
the eatent of alloying of bimetallic
nanoparticles, opening a new route to easlly
and rapidly prepare 2 solid-solution type

of ternary metal nanocrystals for catalytic
applications. [Wang ef al., JACS 129, 1538
(200711
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Unraveling protein structure

As the user commiunity is expanded and BL1282 X facilities are improved, a number of important biological macromolecular

structures have been determined. Thie selected research highlfights from Taiwan users are briefly Introducad in the following,

Sulfite reductase mediates the reduction of sulfite to sulfide in
sulfate-reducing bacteria, strict anaerobes, constitute a particular
group of prakaryotes that possess the capacity to metabolize
sulfate. The crystal structures of two active forms of dissimilatory
sulfite reductase (Dsr) from Desulfovibrio gigos reveal dynamic
roles played by the individual subunits and cofactors in the
different states. These different forms of Dsr offer structural
insights into a mechanism of sulfite reduction that can lead to
5,0, 5,0, and " with different oxidation levels, which had
remained a subject of controversy previously. [Hsieh et al., Mol. sirohydrochlorin
Microbiol. 78, 1101 (2010]

Fructosyltransferases catalyze the transfer of

a fructose unit from one sucrose/fructan to
another, and are engaged in the production of
fructooligosaccharide (FOS)/fructan. The crystal
structures of Aspergillus joponicus
fructosyltransferase (AjFT) complex with donor/
acceptor substrates are determined to reveal
complete subsites in the active site for catalysis.
The results shed light on the catalytic mechanism
and substrate recognition of AFFT and other clan
GH-l fructosyltransferases for FOS production for
food industrial application. [Chuankhayan et af, J,
Biol. Chem, 285, 23249 (2010)]

Most organisms use glutathione to regulate intracellular thiol
redox balance and protect against oxidative stress; protozoa,
however, utilize trypanathione for this purpose. Trypanothione
biosynthesis requires ATP-dependent conjugation of glutathione
to spermidine by glutathionylspermidine synthetase (GspS) and
trypanothione synthetase, which are considered as drug targets.
This study constitutes the first GspS structural information on the
biochemical features of parasite homologs that underlie their
broad specificity for polyamines. [Pai et al,, EMBO J. 25, 5970
(2006)]
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