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BEAMLINES

Next Plan of Taiwan Contract Beamlines BL12B2 and BL12XU
for Materials Science and Bio-structure Research

1. Background

The purpose of constructing Taiwan Contract Beamlines at
SPring-8 was to extend synchrotron radiation-based research
of National Synchrotron Radiation Research Center
(NSRRC) to the spectral range of hard x-rays,
complementary to the spectral range of VUV and soft x-rays
most suitable for the 1.5 GeV Taiwan Light Source (TLS).
The scientific programs focused on bio-structure and
condensed matter physics/materials science. The SPring-8
Contract Beamline Agreement between JASRI (SPring-8)
and APCST (on behalf of NSRRC) was signed on
December 19, 1998. It granted NSRRC a period of 10
years from the start date for the installation and use of the
Taiwan Contract Beamlines. One bending magnet port and
one insertion device port were designated and subsequently
NSRRC constructed BL12B2 and BL12XU, respectively
according to their respective Installation Plans approved by
JASRI to conduct research programs submitted along side
with the Letters of Intent in April of 1998. The start dates
were determined to be in June 2000 for BL12B2 and
March 2001 for BL12XU. An interim review was held in
November 2005. A full review was conducted in February
2010 on the accomplishment of the official 10 year period

National Synchrotron Radiation Research Center
Ku-Ding Tsuei, Hirofumi Ishii

Nozomu Hiraoka, Masato Yoshimura

Yen-Fa Liao, Cheng-Chi Chen

Chun-Jung Chen, Mau-Tsu Tang

Shih-Chun Chung, Di-Jing Huang

Shih-Ling Chang

and on a future plan of the next 10 years. This future plan
outlines the upgrade and new developments of beamline
components for the continuation of current research

programs and new initiatives.

2. Major developments in the past 10 years and
current status of beamlines
2.1. BL12B2
Figure 1 presents a schematic layout of both BL12B2
and BL12XU.

2.1.1. Beamline

The BL12B2 beamline is designed to provide multiple
research capabilities for bio-structure and materials
research at atomic resolution. In order to accommodate a
wide range of experimental requirements of X-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.

The beamline optical design follows mostly the generic
SPring-8 BM beamline design. The beamline optics
consists of three major components: a collimating mirror

(CM) for beam collimation, higher harmonic suppression

BL12B2

Figure 1
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Schematic layout of Taiwan Contract Beamlines BL12B2 and BL12XU.



and thermal load reduction, a standard SPring-8 variable-
inclined double crystal monochromator (DCM) for
selecting photon energy from 5 to 70 keV, and a toroidal
focusing mirror (FM) for focusing the x-ray beam at the
protein crystallography (PX) end station. To maximize
the utilization of BL12B2 for potential applications of
Taiwan users, the beamline operation provides three
different operation modes. The medium energy mono-
mode for 5-25 keV is currently the main operation mode
of the beamline, and provides monochromatic beam to
the four experimental end stations, including the x-ray
absorption spectroscopy (XAS), powder x-ray diffraction
(PXD), x-ray scattering (XRS), and PX end stations,
installed in tandem on the beamline. The XAS end
station was decommissioned in late 2008 following the
upgrade of PX end station.

2.1.2. Experimental end stations
2.1.2.1. Protein crystallography (PX) end station

So far, about 50% the user beamtime is used for protein
crystallography, and is served by the PX end station
installed at the end of the beamline. The PX end station
was upgraded in 2008 to be compatible with RIKEN and
JASRI beamlines. It has significantly reduced the time
needed to conduct PX experiments. This includes the GUI
based beamline control software (BSS), a fully automated
sample changer robot SPACE system, auto crystal
alignment, auto crystal centering and automated data
collection. The old ADSC Quantum 4R CCD detector was
replaced in late 2009 by a new Quantum 210r with a much

faster read out and lower noise.

2.1.2.2. High-resolution x-ray scattering (XRS) end
station

The other 50% user beamtime is allocated for broad
demands in materials science research, among which
general x-ray scattering studies take up the major part of
the beamtime. This part of research program is served by a
conventional Huber 6-circle diffractometer. It is now
equipped with a closed cycle cryostat and heater for varied
temperature experiments, and a Huber polarization-analysis
goniometer. Various research subjects have been carried
out at this XRS end station, such as the magnetic thin films,
semiconductor quantum wells, charge density waves,

semiconductor quantum dots, confined bimetallic quantum

wires, etc. Diffraction spectroscopy of resonant x-ray
magnetic scattering (RXMS) and diffraction anomalous
fine structure (DAFS) experiments have also been carried

out at this end station.

2.1.2.3. Powder x-ray diffraction (PXD) end station

Powder x-ray diffraction experiments can be performed
on the beamline either using the XRS 6-circle end station or
the dedicated PXD end station, which consists of an image
plate setup and a Debye-Scherrer goniometer. A cryostat is
also available for users to conduct low temperature PXD
measurements at this end station. It now also serves for high
pressure powder x-ray diffraction experiments using a
diamond anvil cell (DAC) to hold a sample.

2.2. BL12XU

The BL12XU mainline is designed primarily for high-
resolution inelastic x-ray scattering (IXS) here experiments
with variable energy resolution from several tens to
hundreds of meV to explore frontier research in correlated
electron systems and electronic structure of materials under
high pressure. The secondary purpose is for high Q-
resolution scattering, x-ray physics and optics development.
Inelastic x-ray scattering is one of a few experimental
techniques that probe directly the dynamical behavior of
materials, and has enormous possible applications in
particular in high-pressure research. The BL12XU sideline is
designed specifically for performing hard x-ray
photoemission spectroscopy (HAXPES). With a much larger
inelastic electron mean free path of photoelectrons compared
to that of conventional VUV and soft x-ray photoemission
HAXPES has the potential to probe true bulk electronic
structure as well as buried interface. The overall energy
resolution combining efficient x-ray optics and a high
performance high energy electron energy analyzer can
provide a fraction of a tenth of eV to several tenths of eV
suitable for both core level and valence band photoemission.

2.2.1. Main beamline

BL12XU takes x-rays from a SPring-8 standard 4.5-m
long in-vacuum undulator with a magnet period of 32 mm.
The beamline consists of a sideline and a mainline. The
main line begins with a Si(111) DCM, followed by a CM,
a high resolution monochromator (HRM), and a FM. The
DCM is of SPring-8 standard design with LN, cryogenic
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cooling. The HRM uses Si channel-cut crystals in various
inline or nested 4-bounce configurations, providing
variable energy resolution (~10-1000 meV) and a
sufficiently wide (~keV) scanning range. At present, in-
line combinations of two symmetric Si(333), Si(400) or
Si(220) channel-cut crystals have been implemented,
giving an energy resolution of 50, 150 or 400 meV,
respectively, at 9.886 keV. Subsequently, the toroidal FM
focuses the beam to the sample position of the IXS
spectrometer with a spot size of 120(H) X 80(V) um?. It

contains also the following several optional devices.

2.2.1.1. Kirkpatrick-Baez (KB) mirrors focusing system

It was designed to meet demands of high-pressure
experiments to be able to routinely provide about 20 x 20 um?
spot size with a throughput of 72 % for 9.9 keV x-rays.

2.2.1.2. Diamond phase retarder

Our spectrometer was designed to have a horizontal arm
for superior stability over a vertical arm spectrometer.
However, the scattered intensity is substantially suppressed
at scattering angles near 90° by a polarization prefactor for
Thomson scattering in non-resonant inelastic scattering. A
diamond phase retarding device was implemented in 2008
to convert the incident x-rays from being in horizontal
polarization to vertical. This setup can now be routinely
utilized by non-resonant IXS type of experiments.

2.2.2. Experimental end stations - Main beamline
2.2.2.1. Standard spectrometers for non-resonant
and resonant inelastic x-ray scattering

The experimental end station for inelastic x-ray
scattering experiments and most of the associated
instrumentation are an integrated part of the beamline, and
have been custom designed and built specifically to
accommodate a wide range of experimental requirements
for the proposed research of the beamline, in which the
NSRRC personnel has played a major role. The IXS
spectrometer is basically a Rowland circle instrument with
a 2-m horizontal arm covering a scattering angle range of
0-140 degrees. A cryostat provides vibration-free sample
cooling down to 4 K. The analyzers are Si or Ge with
various crystalline surfaces for selected energy ranges
covering 3d transition metal K-edge for resonant inelastic
x-ray scattering (RIXS) or 9.9 keV for non-resonant
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inelastic x-ray scattering (NIXS). Multi-analyzer array can

be used for NIXS type experiments to increase signal rate.

2.2.2.2. Development of 20-keV spectrometer

The currently available 10-keV x-ray is best for very
low-Z samples such as H,O and CO, but is not suitable
for medium-Z samples such as silicon, aluminum or 3d
transition metals because the penetration depth is too short
to perform XRS in the transmission geometry. The
transmission geometry is important if we need to measure
low Q spectra of samples in high-pressure/high
temperature environment or having only poor surfaces for
reflection. Use of 20 keV x-rays is the best option in term
of the penetration depth. Low resolution experiments
slightly larger than 1 eV resolution are primarily
considered. In the current implementation we use the
forward scattering Laue geometry of a cylindrically bent
triangular shape Si(660) analyzer. An energy resolution of
1.4 eV has been achieved. Source size gives a non-
negligible contribution to the resolution of analyzer thus
either KB mirrors focusing a small beam size onto sample
or a narrow slit before sample defining source size for the
analyzer is preferred. Further study is undergoing. One
benefit of developing the 20-keV spectrometer is to utilize
the brilliant third harmonic light from the undulator source
when HAXPES (see later description) uses 6-7 keV first
harmonic in the Bragg mode of diamond (111) reflection.
This was in part to maximize the utilization of undulator

source to meet the overcrowded user demands.

2.2.2.3. Scattering and diffraction based HUBER
diffractometer

In the same experimental hutch where the HRM resides,
a standard 8-circle HUBER diffractometer is installed.
This end station is used for high-resolution scattering
experiments, such as coherent scattering and magnetic
scattering, which demands the intense coherent undulator
source. The same experimental hutch and end station can
be used also for x-ray physics and optics experiments.

2.2.3. Side beamline

The side line of BL12XU shares the same undulator
source as the main line. It is designed specifically for
HAXPES experiments. This sideline intercepts the main
beam by a diamond monochromator (DM) in the first



optical hutch. The DM provides single-bounce diffraction
horizontally from the unchromatic light from the undulator.
Its energy range 6 - 12 keV is determined by diamond
(111) reflection. A rotational platform holds the rest optical
elements and end station for different energies. The HRM
houses a 2-bounce channel-cut crystal to reduce the
bandwidth and diffracts the beam vertically. The KB

mirrors focus the beam down to measured 40 X 40 microns.

2.2.4. Experimental end station - Side beamline

The HAXPES end station was developed by Professor
Liu Hao Tjeng of University of Cologne, and Max-Planck-
Institute for Chemical Physics of Solids (MPI-CPfS) in
Dresden, Germany. The main idea is to be able to change
the photoelectron detection direction between parallel to the
polarization vector of incoming photons (horizontal) and
perpendicular to it (vertical). The horizontal geometry
yields spectra with enhanced sensitivity to the s-orbitals,
while the vertical one was found to produce spectra with
minimal s-contributions. These findings are crucial for
valence band investigations: studies on the nature of the
chemical bonding (e.g. the role of 4s, 5s, and 6s-orbitals)
would profit from the s-sensitive geometry, while studies on
strongly correlated electron systems (e.g. 3d, 4d and 4f
systems) will need the s-insensitive geometry. A new end
station is currently being designed to install two electron
energy analyzers in these two geometries to be able to
detect simultaneously their photoemission spectra. This
installation will make our HAXPES end station unique in
the world. Currently this HAXPES beamline/end station is

still under commissioning.

3. Next plan for the second 10 year period

The objective of this next plan is to conduct frontier
research in materials science and bio-structure science
utilizing the existing beamline setup of BL12B2 and
BL12XU and to upgrade them or to develop new
components wherever necessary. It is also aimed to
integrate the scientific programs with the upcoming 3 GeV
Taiwan Photon Source (TPS) when it is scheduled to start

commissioning in 2014.

3.1 Scientific direction for bio-structure research at
BL12B2 and BL44XU
PX will continue to occupy 50% beamtime of BL12B2

mainly for Taiwan users. The research direction is moving
toward more difficult subjects such as (1) membrane
protein structures, (2) large macromolecular assemblies
(>200 KDa), (3) structure based drug design, (4) drosophia
brain protein structures, (5) DNA/RNA-binding proteins
involved in cell defense and translational regulation and (6)
functional important protein structures.

An improvement of flux transmission of BL12B2 for
PX was conducted in 2009. Its flux and flux density are
now comparable to those of RIKEN BM PX beamlines
BL26B1 and BL26B2 of SPring-8 as well as BLI3B1 of
TLS. However, its flux density is still not high enough for
small crystals of microns to tens of microns or crystals of
large unit cells. NSRRC thus formed a collaboration
relationship in 2008 with Academia Sinica in Taiwan and
the Protein Research Lab of Osaka University to install a
high end MAR225HE CCD detector at Osaka’s high flux
microfocused BL44XU of SPring-8 in late 2009 in
exchange of 25% beamtime for Taiwan PX users starting
2010. This is to enhance the beamline capabilities of
Taiwan Beamlines to serve higher demanding beyond
current BL12B2 can offer.

3.2. Scientific direction for materials science research
at BL12B2 and BL12XU
3.2.1. Structural determination and phase transitions
in novel materials

X-ray scattering for novel materials using the 6-C
diffractometer has been one of the most fruitful utilizations
of BL12B2 and generated many high profile research
papers. This end station will continue to serve users
demanding high quality x-ray diffraction data on the
structure of single crystal samples of novel materials at
ambient pressure and low and medium high temperatures
aiming at structural determination and phase transitions at
high Q-resolution.

3.2.2. Structure and electronic origin of phase
transitions under high pressure

High pressure experiments performed at BL12B2 has
been focused on PXD and XAS using a diamond anvil cell
(DAC) in transmission geometry at room temperature. The
requirement of 23 keV or higher photon energies for high
pressure PXD puts BL12B2 in a better position than current
TLS wigglers and even future TPS bending magnet
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beamlines. The small size of a DAC also requires a small
beam spots. Currently high pressure experiments are
conducted by using small apertures to confine the beam size
but it is not an efficient way. NSRRC is currently
conducting a feasibility study on putting DAC near the PX
sample position which provides a better focus for small size
of high pressure samples as well as using the new Q210r
CCD detector for PX to replace the slower image plate.

High pressure experiments performed at BL12XU has been
focused on NIXS in the x-ray Raman setup on low-Z
materials as well as resonant x-ray emission spectroscopy
(RXES) across the 3d transition metal K-edge with 1s-3p
emission and 4f rare-earth compounds at the L-edge with
2p-3d emission. We plan to study in the next phase more
novel transition metal oxides, 4f system and 5d systems
using RXES and valence band RIXS to explore the
electronic origin of phase transitions under high pressure.
There have been quite many user groups primarily from
Taiwan and Japan. The new quasi-2D strip detector with
multiple analyzers will be utilized to improve the detection
efficiency for NIXS, as will be presented later. We will also
apply the new 20 keV spectrometer in the NIXS setup to
study the change of dielectric constant of materials under
high pressure, especially on medium-Z samples

3.2.3. Low-energy excitations of exotic strongly
correlated single crystals under ambient pressure
and low temperatures

We plan in the next phase to explore the low energy

valence excitations such as charge transfer and dd-

excitations on more exotic single crystal strongly correlated

systems by RIXS (3d TM K-edges, 5d TM L-edges, 4f RE

L-edges and 5f actinides) under ambient pressure and low

temperatures using the new quasi-2D strip detector for

RIXS to substantially improve the energy resolution; see

later description. Systems considered are quasi-2D

cuprates, quasi-1D cuprates, as well as the new Fe-based
superconductors such as pnictides and chalcogenides.

3.2.4. X-ray optics

A number of experiments have demonstrated the
plausibility of x-ray resonant cavities using the temporal
coherence properties of the undulator. The experiments
were carried out at the 8-C diffractometer of BL12XU.
This program has been conducted by Professor S.L. Chang
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in collaboration with Dr. Ishikawa’s group at RIKEN
SPring-8 Center. It is planed to continue in the next phase.

3.2.5. Bulk and interface electronic structure probed
with HAXPES

We will continue to perform HAXPES research on bulk
and interface electronic structure in the next phase in
collaboration with Professor Liu Hao Tjeng of the Max-
Planck-Institute for Chemical Physics of Solids (MPI-
CPfS) in Dresden. The following topics are main targets.
(1) Novel inter-metallic compounds

Various research institutes and universities in Taiwan, as
well as the Max-Planck Institute for Chemical Physics of
Solids in Dresden-Germany are designing new classes of
inter-metallic compounds and investigating their physical
properties for interesting new phenomena. Materials
include the (superconducting) skutterudites, chlatrates, and
pnictides. Decomposition of the various orbital
contributions to the valence band electronic structure is
essential to understand the chemical bonding and to make
progress in the modelling of their properties. Bulk
sensitivity is crucial in view of the large unit cells and/or
very different composition in the near surface region.
(2) High temperature phases of transition metal compounds

Understanding the electronic structure of materials
showing metal-insulator and/or spin state transitions is a
major challenge in the field of theoretical solid state
physics. The availability of reliable experimental data is
essential. Yet it is a fact that hardly any photoemission
spectra have been reported for the high temperature
phases of paradigm systems like V,0;, Ti,05, LaMnO;,
and LaCoOj5 (all including their doping variations). This
lack of data is caused by the observation that at elevated
temperatures the oxide materials loose oxygen in the
surface region, rendering data taken with the standard
surface sensitive photoemission techniques to become
useless. Bulk-sensitive HAXPES experiments are thus
highly needed.
(3) High oxidation state materials

Many stoichiometric transition metal oxide materials are
insulators due to the strong electron correlation effects at
the 3d sites. CrO,, CaCrO;, SrFeO; and several of the
RNiOj; series seem to form the exception: they are metallic.
One may argue that the metallic behavior is caused by the
presence of hole carriers in the oxygen band (p-type



metals): the oxygen-2p-to-transition-metal-3d charge
transfer energy is negative due the high oxidation state of
the transition metal ion. It is yet far from clear what the
nature of these hole carriers are: are they the result of
covalency with the transition-metal ions similar to the case
of charge transfer insulators like NiO, or do they represent
a new case in which the holes essentially no longer have
the symmetry of the transition metal ions and in which one
could speak about self-doping? What would be the
consequences for the magnetic properties? On the
experimental side not very much is known about the
electronic structure of these high oxidation state materials.
Standard photoemission is severely handicapped by the
fact that the high oxidation state is not stable at the surface,
resulting in substantial loss of oxygen thereby essentially
altering the material properties. Bulk-sensitive HAXPES is
therefore highly desired.
(4) Electronic structure at the interface between different

layered compounds of strongly correlated systems

It was found recently the interface of two strongly
correlated materials such as LaTiO,/SrTiO5 and
LaMnO;/StMnO; exhibits physical properties completely
from those of bulk phases. The photoemission technique
probing directly the electronic structure becomes
inadequate in the traditional VUV/SX range due to short
inelastic electron mean free path (IMFP). The much larger
IMFP in the hard x-ray range would be an ideal tool to
measure the electronic structure at the interface directly,
using both the horizontal and vertical geometries of the
soon-to-be upgraded end station, given that the top layer is
not too thick.

3.2.6. Coherent Diffractive Imaging on nano-materials
and bio-samples

This proposal represents a new initiative of BL12XU as an
international collaborative research program among NSRRC
and Academia Sinica (AS) in Taiwan and Gwangju Institute
of Science & Technology (GIST) in Korea. We explain it in
more detail.

X-ray imaging with nano meter resolution is an emerging
field for intense research activities using low-emittance
sources of storage rings and more recently the free electron
lasers. A low-emittance source allows x-ray measurements
to obtain the phase information when coherent x-rays are
employed in the data collection. The technique is now

commonly called coherent diffractive imaging (CDI)
which does not require the use of optical lenses. In the past
few years, our team has carried out x-ray CDI studies using
ID sources at SPring-8 (BL12XU) and APS as well as in-
house electron CDI using field emission TEM. Here we are
constructing a CDI station for BL12XU with some
modifications made on the beamline to meet the coherence
requirement.

The goal of the program is to perform CDI experiments
at low resolution on BL12XU which help to prepare
experiments to be carried at SPring-8 XFEL in mid 2011.
Two areas of research are of our main focus: nano science
and bio imaging which are briefly discussed in the
following. The program will be carried as a collaborative
research among Taiwan (K. S. Liang of NSRRC, T. K. Lee
of Academia Sinica), Korea (D. Y. Noh, GIST), and Japan
(C. Song and T. Ishikawa, RSC).

(1) Nano-Science

Direct image of nano-objects are of great interest in nano
science. In the past, we have carried out extensively
structural studies of multi-element nano-size objects such
as catalytical particles and quantum dots using anomalous
powder diffraction and grazing incidence diffraction
techniques. There are many unsolved questions because the
experiments only probed an average structure. The XFEL
will allow the measurements to be carried on a single
particle. The big challenge is to probe the strain distribution
and defects in such a single nano-particle under controlled
conditions in energy and environmental research.

(2) Bio-Imaging

NSRRC has continuously developed protein x-ray
crystallography stations at both TLS and SPring-8 since
2000, which provide the state-of-the-art facilities for
protein crystal structure research for bio-science
community in Taiwan. Since a large percentage of proteins
can not be crystallized, CDI has been promised to become
a new tool in bio-science. NSRRC hopes to position itself
in the new emerging filed for membrane protein studies

which can impact to the discovery of new drugs.

3.3. Facility upgrade

The following upgrade projects are undergoing.
3.3.1. IXS upgrades for BL12XU mainline

NSRRC is testing new quasi-2D strip detector array to
increase detection efficiency while keeping a similar high
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energy resolution for NIXS with multi-analyzer and using a
single analyzer and a single strip detector for higher energy
resolution for RIXS.

3.3.2. Upgrade of HAXPES end station at BL12XU
sideline

The MPI-CPAS is currently building a new end station to

be equipped with two MBS-A1 analyzers for simultaneously

measure photoelectrons in the horizontal and vertical

geometry.

3.3.3. Installation of a test station for CDI at BL12XU
mainline

This end station being built will utilize the existing 8-C

diffractometer to install a test station adopting Bragg

scattering geometry as well as typical transmission small

angle geometry.

4. Science plan beyond 2014

As TPS is a medium energy (3 GeV) storage ring its
premium spectral range is below 10 keV compared to
SPring-8. Therefore, we will focus on x-ray sciences with
photon energy higher than 10 keV at Taiwan Beamlines
when TPS becomes operational. For BL12XU high-
energy IXS will be emphasized. For BL12B2 white-light
and high-energy x-ray sciences, e.g. high-pressure, high-
energy diffraction, and time-resolved crystallography are
to be explored. It is being evaluated that the electron beam
energy of TLS is to be lowered from the current 1.5 GeV
to 1.0 GeV optimized at VUV spectral range. Thus TLS,
TPS and Taiwan Beamlines at SPring-8 will serve users in
Taiwan and in the world exploring synchrotron radiation
sciences over a very broad spectral range.
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2nd DIAMOND-SPring-8 JOINT WORKSHOP
INDUSTRIAL APPLICATIONS OF
SYNCHROTRON RADIATION

Diamond Light Source and
St Catherine’s College, Oxford
7-9 July 2010

Wednesday 7th July

14:00 Visit to Diamond Light Source for Japanese
delegation

16:00 Return to Milton Hill House Hotel

19:00 Welcome dinner for Japanese delegation

Thursday 8th July

Chair Gerd Materlik, Diamond

10:00 Opening Ceremony
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* Welcome addresses by Gerd Materlik and
Tetsuhisa Shirakawa

10:20 Diamond Light Source Overview
Trevor Rayment, Diamond

10:50  SPring-8 Today
Hideo Ohno, JASRI/SPring-8

11:20  Industrial Applications at Diamond
Elizabeth Shotton, Diamond

11:40 Current Status of Industrial Applications at
SPring-8
Akira Yamakawa, Ichiro Hirosawa, JASRI/
SPring-8

12:00 Lunch & tours of Diamond

Chair: Dave Stuart, Diamond

13:30  Evaluation of Laser-peened Materials by X-ray
Diffraction and Imaging in SPring-8
Yuji Sano, Toshiba Corporation

14:00 From Ideas to Reality: X-ray Synchrotron
Experiments in the Nuclear Industry
Helen Thompson, National Nuclear Laboratory

14:30 Synchrotron Radiation Analyses in Industrial
Material Developments at SEI
Shigeaki Uemura, Sumitomo Electric Industries,
Lid

15:00 coffee

15:30  Evolution: Evotec’s Implementation of Fragment
Drug Discovery
John Barker, Evotec

16:00 Pharmaceutical Synchrotron Usage: Past,
Present and Future
David Brown, Pfizer

16:30 Discussion session led by Dave Stuart

17:00 Transport to St Catherine’s College, University of
Oxford

19:30  Drinks reception & banquet

Friday 9th July

Chair: Elizabeth Shotton, Diamond

09:00 Creep Damage Evaluation of Ni-base Superalloys
for Gas-Turbine by X-ray Diffraction Method
Hideki Okado, Kawasaki Heavy Industries, Ltd
Synchrotrons and Physically Informed Material
Models — The Next Decade

Dave Rugg, Rolls-Royce

09:30



10:00

10:30

Chair:

11:00

11:30

12:00

12:30

13:00

Chair:

14:00

14:30

15:00

15:30
16:00
16:45

17:30

Determination of Mean Radius of Precipitates in
an Al-Zn-Mg Alloy by Small Angle X-ray
Scattering

Hisao Shishido, Kobe Steel, Ltd

Tea

Hideo Ohno, JASRI/SPring-8

Role of Synchrotron X-ray Radiation in Structure-
Based Drug Discovery at Vernalis

Pawel Dokurno, Vernalis R&D Ltd
Macromolecular Crystallography at SPring-8
Takashi Kumasaka, JASRI/SPring-8

Advanced Soft-material Beamline- New Scheme of
Industry-Academy Alliance for SR Application
Masaki Takata, JASRI/RIKEN/SPring-8

Shining a Light on Soft Condensed Matter
Claire Pizzey, Diamond

Lunch

Akira Yamakawa, JASRI/SPring-8

Current status of SUNBEAM Consortium
beamlines at SPring-8

Tomoaki Kawamura, Nichia Corporation

X-ray Microbeam Application for Industries at
Hyogo Beamline

Junji Matsui, Hyogo Prefecture

Design and Construction of the TOYOTA
Beamline (BL33XU) at the SPring-8

Takamasa Nonaka, TOYOTA Central R&D Labs,
Inc.

Coffee

Discussion session led by Trevor Rayment
Concluding remarks

Trevor Rayment, Diamond & Hideo Ohno,
JASRI/SPring-8

Close — transportation available to Diamond
House

Ul 58 YAMAKAWA Akira

N SEESREME > 5 —

T679-5198 FER1EARMEZREYEER1-1-1
TEL : 0791-58-0954 FAX : 0791-58-0955
email : yamaakawa@spring8.or.jp

ER —EB HIROSAWA Ichiro
ENSBEXREMRE L 42— EEFA#ES
T679-5198 KR {£FAENAFRETEER1-1-1
TEL : 0791-58-2804 FAX : 0791-58-0988
email . hirosawa@spring8.or.jp

#K Bt SUZUKI Masayo
ENEBEEXHEMRE L 2 — MRRELS
T679-5198 FER 14 FAARAFRTEER1-1-1
TEL : 0791-58-0925 FAX : 0791-58-0878
email : msyszk@spring8.or.jp
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7 b, 4577 b) iE. 15450 /15 7 b &L

THHT 5,

PeRs RN UTHEE RIANY 7 A AN

YAHABLOA by 7 )b— A TR 28—

FE)

B, 2011AMNC BT 5, B3FMIZE S IR E B
L OHE DR 2 5 I05E S N7 KR IEE A RRE IS D
EFELCUE, HREME CEFS +IERT) OXHE%E
FRIGRP T P23 TR EZ DNEEDS
fEEL T,

HEEMOEBRAMIZOWT DML, SPring-87+
— A=Y O [SPring8I2 BT ANkt EL A
RS AR BICOWT] (hy Tr—I>F
BEA>HHSE) 2 TEL S,

5. Tt
(1) SPring-8~ DB MIFEIEFE BEKIZDOWT
TR TE RS & 2 O E OB 12 B 5
L (BHEE AT L) 1KHEwv. SPring-8 @
WGt FIH & 5 7 IS BT SE B IE B B s
ETY,
(2) HAREEER - fEEOEEIE
R Lo, HEAlE UTHMTO ZFHIZE
Mo LT Ed . FFERE 25 THARH (FH)

LTS,
(3) HE DR, JEEIAERD X OERGYEIE AR
B

RIZE 5Ty RIRKEOY — 2% £ L5 FELTTX
BOWEHERDD T, HONPLDIT TR ZE N,

6. MWEhEHE

T679-5198 LMl A% AR/ HI BT 64K 1-1-1
WHEEN  EREEDLREgE ~ & —  FIHSERER
TEL : 0791-58-0961 FAX : 0791-58-0965

e-mail . sp8jasri@spring8.or.jp
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SPring-8 Communications

R3 2011A E—LTM L HIEERE—T

HEABAE—LZ1 Y (267F)

i

BL No.

FFRRTER

EE*Z

PSRIE
%E*W

=3I

BRLE
B

e ]

ERREERE

)75/ EXENRE

/29 11A

NAZ 1

AERAT
(RREBE -
BERSSEE)

&

firg

BLO1B1

H23.4—H23.7

BLOZ2B1

H23.4—H23.7

BLO2B2

H23.4—H23.7

/77

BLO4B1

H23.4—H23.7

BLO4B2

H23.4—H23.7

BLO8BW

H23.4—H23.7

BLO9XU

H23.4—H23.7

BL1OXU

H23.4—H23.7

BL13XU

H23.4—H23.7

O|0|00|0|0|0|0|0

O|0|0|0|0|0j0|0|0

1/59

BL14B2

H23.4—H23.6

XAFS

2011AE2HNEEEY

BL19B2

H23.4—H23.6

0|0

IARXER @

2011AE2BINEEE")

BL20B2

H23.4—H23.7

BL20XU

H23.4—H23.7

BL25SU

H23.4—H23.7

/70

BL27SU

H23.4—H23.7

/77

BL28B2

H23.4—H23.7

O|0|0|0|O

BL35XU

H23.4—H23.7

BL37XU

H23.5—H23.7

/77

BL38B1

H23.4—H23.7

T INDE

BL39XU

H23.5—H23.7

/77

BL40B2

H23.4—H23.7

/70

BL40OXU

H23.4—H23.7

BL41XU

H23.4—H23.7

BL43IR

H23.4—H23.7

BL46XU

H23.4—H23.6

2011AE2BDEERY

BL47XU

H23.4—H23.7

000|000 I000I00 0000000000000 |0|0

/70

EHMBL (57)

BL17SU

H23.4—H23.7

ol 1O O] |00

/70

BL26B1

H23.4—H23.7

BL26B2

H23.4—H23.7

BL32XU

H23.4—H23.7

BL45XU

H23.4—H23.7

O|00|0|0] 0000000000000 0I0I0|I0|O|0|0|0J0I0|010|0

O|0|0|0|0] |O] 0000000000000

O|0|0|0|0] |O0000I0I0|0|0|0|0|000I0I0|I0|O|O|O|0|0I0|00|0

O|0|0|0|0] [O] 0000000000000

BERE—LZ1Y (57F)

BL11XU

H23.4—H23.7

WESh

BL14B1

H23.4—H23.7

WS

BL15XU

H23.4—H23.7

WESh

BL22XU

H23.4—H23.7

WS

BL23SU

H23.4—H23.7

WAV

* 1 RRIFEREDHZ (—. RE. ARLFBENA. 8B8F. 7/ 70/F7/ 32y b EXNA)
*2 REERBEODZITANICIONTIE. ME-LTALDI0%ZEREELTNET,
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R4 E—LF1HBE
V—A54 Y 25— 3 v OEIRIIESPring 8k — A R—VD [E—L 54 V—%| (by TR=I>T14 97
JoUSE—LIFAUIER>SE—LTA—8) THIRHELTVWE T, AAZSIEIENZNLOY—LA T 4 VHHLH
IZBHWEDLE L ZE 0,

BEREE—-LF1 >

No. [E—AF1 % | WFes i

EERA T — v a v/%E, R GURHMZE ToOx A uF —§ipHsE)

Ji T AV F — I (38~113 keV) .\ At - AR DOXAFS, 74 v 7

1| BLOIBL : XAFS 2% % V12 X HWSEIXAFS (H5HIQXAFS) . S HXAFS

XAFSHIEZE, A4 v F v vN— T4 PV, 195 T-Gethi2s, dmiE - %+
2 RILPILATUSKe iR, # ABLAGBRERN. WIERA (38~113 keV)
. - TN HKE SRS AT (X AV F— 1 5~115keV)., EEET— 712
2 | BLOZBL: SRGHEINT |y o et SIS 2T & 2 MBI OBEd, R XL
KREGEMIPH A5 GREETTZERABISEDOEETIE, HiEICk T o THMICE—A 54 YH4F LD
TEERLELET L), ZbEHENERA (5 ~115 keV)
TFYRLALY PR Y=LK DETEEL AV TOMEMRIT. i
3 | BLO2B2 : ByoRAE R EfAT | iR OB, BRET T — 5 205 ORISR E, ) — L MEIZ
X MR AL, BN, A AW TR AREII, SGEhE TR R m
BHA A=Y 7 7L — MERKIF NS, V25 —H A5, RINERA (12~35 keV)
4\Bumn:%ﬁ%E \kﬁ%%&fvx%ﬁ%ﬁot%ﬁﬁﬁ%ﬁ%\u%ﬁﬁ§M%
SPEED-1500. SPEED-MkII, T %)V ¥ —4fBXHEHRH XS O+ 757 4 —,
A A=V 77— MudrEh BERNE Y AT A WEERSA (H{20~150 keV)
e HT A Wik - TENT 7 AR OREEIZE, BIE T OXHm T g2,
5 | BLO4B2 : & T &b — X T BB I/ A L
JE SN YR AR, R R VA XA EEELRA mPTRE, S 4 Y E Y K7 VLRIV
A XA=Y v 77— bMadiEr WIERA (Si111: 378 keV. Si220 : 61.7 keV)
W a7 b UEELE, B REEa v 7 b L HIE
BT ROV FE—XHRET, R L —XEEOEOAT (XRF)
W Iy 7T N VBELARY Y axA—F, EOREET ST N VAR b aA—F
FIANVEF—HEXBRARY baxA =7, BAFELEY 4 79— (RF—3 3 YA 110~300 keV,
AZF—3 3 ¥B:100~120 keV)

6 | BLOBW : /& b 3 — Ik kil

A% ILNG IR L HGEL 2 AU L 723REVREE OMFZE. GHETD X2 23 7 — 43
7 | BLO9XU : A%k sl St BRI bk (NEET). Bm#ElZ2fH L/ zae—1v » b
P
IT7RNy bEY ) THERAEET=A AT ARRRA) v M EERY T (RA70— VR T LI =K
BTRYT). 72 FA4F A% v b, APDEHZR. PIN7 + %' £ 4 — FEH#R. Nald > F L —3 a3 Vi,
AF o FxvnN—, BEHFHILTVYV2L—% (62~80 keV)

8 | BLI0XU : @Mt |BIEF (DACR M) TO:EHEWYE R MR, Mk - BmERS
BEESAYEY FT7T Y ENVERE (350 GPa), £ A=Y ¥ 7 7L — MadiEh 4+ v F ¥ v —,
FAXEYREI 70X =%, XBERL VX, VE—ENHEERE, 7~ 0068 E (EhEH).
BIEMZ 4% A% v b (150 GPa., 10~300 K). L —¥%#—n#> 25 2 (300 GPa. 3,000 K)

(L= =gy 257 2 ORJHHEFICH 725 Tid, FHIICBLESZ ICHED Z &),
BERIET V2L —% (14~58 keV)
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SPring-8 Communications

L, A, RS O L AOVREERT . B2/ AR - AR/
BL13XU : K HMERE AT | B - KR TOF /MR % & OZ QY REERAT, B ENTh o
D Z DY

FENY T 1 L SR <A 2 a ¥ — A, BREIXGRE T

FEBoNy F 3 D REEENRYEN ARRAERAEEEZEF v o N—, ¥4 7 u - ARG

Ge B ikl #s. SDDMe 87, & v F L — 3 3 UMiligs, SIPIN 7 % b ¥4 F+ — FRlids 4 4 v F v 23—,
BEREE EBAY T2 2 —HF AL EL

BLI3XUZ MO THHENLYE, T2 ST TEIZRZMEEEZNH SN L4, BLIEYHE

(3K H : o-sakata@spring8.or.jp. HFL : tajiri@spring8orjp) ¥ CHIEHIICITHEbLEEZ ENE T L 2 A,

10

. IR X AFSHIE (3.8~72 keV), v » #HERE OXAFSHIE.
LR |
BL14B2 : FESRAVA I U4 s A% v V1T HESEIXAFS (B HIQXAFS)

XAFSHERE, A A+ ¥ F ¥ ¥3—, 19FFGe -8R Mg, 74 MUV g:, SBE IR,
7294F A% v (20 K~FiR) ., Z#EHEREV (EE~800T), 7 AMGHERER (HFEICHh7z-T
FEHANICE — A T 4 YH4FE CRH) ISEKEOZ &), mNERA (38~72 keV)

11

o ATy TR, S, . BRI
BL19B2 : FESRAA 1 XA A—T 27 XSS T 4 UM

PRI EEE, ZMEEN X#iA A=Y > 7 A X F, BUNMIEELEE (/N LS Z i PrEh SR &
i LT 3y 7o 2 kookihds IPFF) 2HWTHEZITWEd.) ., WINERA (38~72 keV)

12

XA A —D v 7 =4 7 0¥ — A /GERTI XSRS, R
~A27uCT, a5 XA b~A427uCT, XAET T 74—,
T — L ¥ XD BB REII LY LT 5 HRXHOLY
RRMFEFET DRI

M Eia Y F S AL A=V Y7, iy bS5 A MCT
g/ i L

BL20XU : B - A A=Y ¥ 71

A A= 7 ARENPEN WMASERGHEETHEE ) 79X —% [ Silll (762~37.7 keV).

RiE511 (~113keV)s 4 F ¥ F v 28—, Y v FL—arho vy, GeSSD. B RG24
(E—AF=%, XBA—3I V7)., MHCTB IO~ A 7 aCT (HY4¥% L odpiF&8%),
REEMRH 2 ) =T =R (VY FREBRKR—LV), XA A=A TV T7 747 BeB. 44 v FH)
KPR ZeS 7 YV a L —% (762~113 keV)

13

micro-radiography. micro-angiography. micro-tomography.
refraction-contrast imaging 7% EA3E & LTHHENTWAHEMNTH 5,
FAFIAgE 2 B9 E L7z, /AN 0SB % FE i3 5 3 b 1] hg,
HFFET OFMRL XA A — Y ¥ 7 OIERLM OIFIER T

BL20B2 : B - A A=Y ¥ 71

PUREIHTEN. B e et e (O ER10 ¢ mFEEE) . KM EME (FHE12cmlb ) .
hRE—LAS 4 Y (215m). IKEY—24H% 4 X (300 mm (H) x15 mm (V) ; By F 2. 3,
60 mm (H) x4 mm (V) ; EEyF 1), wNERAG (5~113 keV)

14

FET56 (PES) 1 X 2B TIREBOWIE, MESELE T8 (ARPES)
(2 X B3y PREEDORFZE, XIS @t (MCD) 12 X AR
BL25SU : #X# K555t IREOWZE, MCD % I\ 727c R ERMAL B2 X 2 REPEA B o i 5E.
SR EHT (PED) (2 X % Kk 1Ay| O, S (PEEM)
2 & B REIX BiEE

FET R, B R E R E, O RTEREDEE TR E, 6 T M.
B, ZRTFREDEE FERIEIC OV TIE, B o THANCE — A F 4 VA% (PF) Lo

HEE2LEET D,
T72, HEFBMSEIC OV TR, FIHBEEEOLEICIHGEIZE. > THHIZE — A 7 4 YHSFE (D)
EDITERERLEET Bo

VA VANYANT vV ab—% (022~2 keV)
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WG EER — B7 T v F | BEREVEM R O R0k, AR RE AR O SR
BT 5T 7 I9AY—FEE-CTFF (Cl, C2ATF—3av)
SMET - ST ORSHIEEE T8 (CIS. CFSHlE b iE) . BT -

15 |BL27SU : #kX#O61b%: G 7T A Y — ORESREER XIS, BRI B ET 2 5
AF = T T ARy — OB Y O I
EAEFEE - CTF v F (C3AF—Yay) : FEAEORETHL -
Mo, ERTE T IREE O B
ARSI B7 T v F (WX EBRAT—Y 3 2), C79 vF @RXFOUbFEBRATF—2 3 v 1,
XA EERA T — v a3 v T, MXBOELFERAT— a V1),
8DFET Va2l —% (A, B79F 102~2keV, CTF vF :017~28 keV).
20104EDENZCT T v F OERREH OFE 5008 - Bl Tl rrEsShTuEd,
S ORIZ, FHRTICBLE Y F IS TH#K L 2 & v,
FEXGRRET X FRZ T 74 - TRVF—5H0 O 2w, HE
16 |BL28B2 : |1 XHtm 4T I3V F =X AFS (DXAFS) : Ab2ARy - BB RSB O fFZE,
PE2RLEWIS T R A B - Rk A A=V v 7
FEXE FRZ S 7 4 38, TAVE—5BIIXAFSERE, B4 sHIEE, % HmEdat
WinEREA (Hf 5 keV~)
e o rmo e | 2 F 7 I T AR, WROY A F I 7 A, AR RGO IME
17| BL35XU * Rasr NSRRI |, ) 03 ) 2 xmaemiian 5 & O3 L
X IERPEBGEL CEBGELELE)  (~1 to 100 nm'l. 12 Analyzers) .
BEHIET YVl —% (15816, 17.794, 21.747 keV)
- X< A 7 0¥ — A& 720000, W T o,
18 | BL37XU : 43t5#t e
FBRN Y F1 0 XM, £ HEPEr. A SO, B ROV F — SR X 2
FBN Y F2 L FEAS XSGR, K ZESEM
BTVl —% (A75vF :5~37keV, B75 »F . 755 keV)
19 [BL38BI : Hi/EW# 1 | 5 2 ST DN —F ¥ SR

SRS A E B2 BSPACE L 7 — # @ Web A >~ % —7 = — AD-Chaz FIH L7z % > 78 7 BLHE
T = PR 2T A

WINERA (6~175 keV)

E— 234 X GREMZE) © ¢0.2 mm, 0.15(H) x0.13(V)mm?2 0.10(H) x0.13(V) mm?
I XFRCCDR I 28Quantum315 (ADSC)

PRI F A ARSI 2 (>90 K)

NVF LG HRISIPINT + b ¥ A +—F

SRS i E B 23 B SPACE

SPACEf#ifi~ » FaKRy b

SPACEHIfS S~ v by —LF v

F v T4 CEsEEE (P RHMPA 0 250~500 nm. 300~750 nm)

*PEMO R E O 2 AL SN L7, AEPEEREC Y3 & B

SPring-8 FIFI& &R, /2010E118 289

SPring-8 #15 ————



SPring-8 Communications

X M kst (XMCD) 3B & UG IR B L &

X#FN B L OZ oA ok, XBEB#HELARE., ~f 7aEe—2
20 |BL39XU : bt W7 XMCDRERA A=Y v 7 - /NI - /N OXMCDB L O
TEERINWBALHIE, BFE T TOXAFSE X OXMCD#lE, K - FEil
AR 72 FRE 2 B 72 Xt

FAXEY FAREHRT XBBH . 5~16 keVTHEARE) |

X#gA M Pt (XMCD) g% + s b2 (Ea 2 T). BizEma (10 T)).

XA A ELH 4 w3 e (Huber 424 +511.1) (GHXMEH & oHuiiT b A bE L),
XMFEEREE (Y FH & OHFIT b AEbELE),

HRiRZEE (N AR Y 5S4+ 2% v b (20~300 K). B{ZERA (2~300 K).

AU A7 ORI (11~330 K)) .,

EESSAESEE (DAC, HFE~100 GPa@=Eil, HF~20 GPa@{kil) (HY4H & OFHFFTHAHLELE),
EEXMCDHKBS 59— (EHBE—2H% 4 X<¢15 um. W.D.=360 mm) (GHY¥F & OFRH bAEDLELE),
PMXMCDHKBE 59— (ERVY— 294 X<¢p2um. WD.=100 mm) (HL4H L 0FFHTH AL LE)

BB m T X OHRELFEER,. XROE T MBI, SEXHT.
21 |BLAOXU:&E79v 7 A <A r7av—2axHnzmB X OHELER, KoE s £ v 7 XAFS
(K EQXAFS) . /N B S 5 AT

[y F] XY r v & —, BHECCDAI AT, XA A=V 4 YT 7747, YAG laser,
INEELHEZE 82, ¥ Uk — SR By F] BEEYiEE. V- v 7L — MEERER
ANYANVT Va2l —% (8~17 keV)

22 |BL40B2 : W& 11 | XM B (SAXS)

INEREL A A 5 (2500 500, 1000, 1500, 2000, 3000, 4000 mm). £ *—3 ¥ 7 7L — MR
(R-AXIS VII, Rigaku), £ X =Y 4 5237747 +CCDH AT, KAUEH 7 F v 78R VR B
BUDSC (2ol HiBICH7o THMICE —A T4 VLB L0 EE5bER AL T 2)

I ERA (65~175 keV)

A A, AR 31 XORRS S S AT L 12 20 T RE R S FRAT

. BBV A
2 |BLIXUBBEMET | b mas s T

5 X 7 BRI E

BEHIET Va2l —% (6~38 keV)

C—2a% A4 X GUEMZE) © ¢001 mm, ¢0.02 mm, 0.03(H) x0.03(V)~0.1(H) x0.07 mm?

o A i A XGRRCCD M 33 M X 225HE - (Rayonix)

KA A=Y 7T L — MRBEER-AXIS V (Rigaku)

RS 3R A AWKAH T 2 (>90 K)

I He 7 AWAF 1 261 (> 35 K)

NV F L HIRSIPINT + b5 A F—F

SR A b F B 2843515 SPACE

*19 keVEL O AN F— 2 FHAGEOLAIL, EBFERICE — A 5 4 VY55 & ZHHk.

*CCDEIPHIHERAFINTE T372% IPZHLIN LA ILEPGEINCE — A 5 4 V4% & TH%k
24 | BL43IR : R4t | RO, B

FIBEM AT — Y 3 ¥, BEEFS AT —T a v,

W EIE © 100~20,000 cm!
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SPring-8 #15 ————

XRIE T K OF SO B E NS & 2 SBEEUR O RERFAl, SR IS 5E

25 | BL46XU : ERAM SRR . BB TS0

X IHTEE (HUBER®E 8 Sl [nl 9751 /CHL x27 L — NIV © /N a RS SO R T - 6L, BOS =3 5
FRRRISITHE ., F OMXHRET - FELRE — %) . REXOGTE G2, R e S ) DR ] Jr 2

(A7 ATXG: BZTRHY TTA THLS U TEBR Ny FICREVLET) (ED
BERIE7 V2L —% (6~35keV)

11 D ATX-GIZOWTIZ2011AE 1 2 b o TFRLOFAN & ) BEHERE L LToOMM 2/ T LE T,
B AHE OB ) BEROIKT (&~ ¥ 54 LD2%LTF)
P2 FrflFEERIE (8T AV F — 3N XHOEEFOLEE) OEA
26 | BLA7XU : T4 - <4 2 aCT | XA, BEIERERE. WIERRE. IS AP R
T RREXMIC TR . REXME~ £ 7 1 & — & /GE AR B ST R,
MXMOLE 0 & AV F— XM IS X 28817000 | BARNER S X OVt - RIE O Bl
OtHE - HEB) = 4OV ¥ —H#iPH : 0~10 keV. 5 1 BRI FEFHIK © 8~600 KFLEE, SEHH A X 1 40 um&
¢ 1 um% BRMEHTHE. ¢ 1 umBLE HE SN LB YT L OHFH HEDEPLIE.)
BEZEHIET Y V2L —% (52~37.7 keV)

WEfiE—LS 1>
No. |[E—L54 % | WFges
FERA T — 2 a /3% 0E, Gl GUEMLIE Tox )L ¥ —H#iJH%)
BT oM ZO6FE TS — Ac station
A A=TVE=F, BPE— F, 55ECE— P X 20008 B+ nm) o
27 | BL17SU : #LF 4 #EF% 1 R B & OV IRTE B
C oA, SGETFEEE ., XIRIEOG LR, TRXGER I T B
KRMBHFERA T — > 3 VEORBELD 5,
BL17SUNO 3L HFHHGEE OB IE, FHTCLL T OFFEBHEEHLYZE L DT L b s LELE T 5,
FET46EEE - BEF  Ashish Chainani (chainani@spring8.or.jp)
RXHFOLEEEE B fi)S (toku@spring8.or.jp)
BT & GE - EE - JASRT /Ml (kotsugi@spring8.or.jp)
HOGRR YT 92ER  BEF Hdh (B) (ytanaka@rikenjp)
K FFEEBEAT— 3 >~ B EH (takatay@spring8.or.jp)
28 |BL26B1/B2: 8L HEEY /2 T& N | XsES AT IOV o Hik 7/ L%
CCDMili g3 (RIGAKU Jupiter210, MarUSA MarMosaic225). IP#iHi#%F (RIGAKU R-AXIS V).
A k T=F A =%, AHMERZEE (90 K~=i) . >~ 7 NVF Y ¥ —SPACE.
fRINE/#A (6~17 keV)

WETE M A A, AR 31 XM A SE AT

D3 — V8
29 | BL32XU : fff 5 —47 v b & v 57 BN 12 5T

FEAT— a v/%E EEMI 7 —#ota=y b BIEEL - SREIT=FX—%,
MR He KA U 26, SIRIEXHRCCDIR A, N> 7 b Y E U RIn KA R e Ry b

FIH GREMEE TOZ ANV F—H#FE)  DEEINA 7Yy F7 v Y2 b— B ETOY -4 1 2]
1~10 I 79 v/ (2010/04/2787F) (13708 ¥ —2D7F v 7 X] 6x1010 photons/sec.@12.4 keV
CFIHWTBE 7 = & L X —#fiPH] 8~20 keV

30 [BL45XU : FERF HEEAWF T | XEBUMIBGL (SAXS) | RIS > /8y T, EHRES T2 L

(JE[EFHIZSAXSATF— 3 ¥ DA)
FORRE ARG A T GO — Mo 2R BEEE 450, 700 1500, 2400, 3400 mm)
CCDIIXMe e (6 4 »FXHMI), IPKiHg: (RIGAKU R-AXIS V++).
IRARER 7 F v vk vk (HAMAMATSU C9728DK-10)
KEmIREREE L (5 ~80C)
BT T V2L —% (SAXSAF—3Y 3 ¥ 67~138keV. 75 v 7 ZA~1012)
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SPring-8 Communications

BEHEE—LF1 >
(F/ 2y NIERBBOADEEEL Y ET)

No. |[E—LT51 % EEZE
FEBRAT— 3 v /%E, G GUBHMIE Co T f L ¥ —§EPH%)
31 |BLIIXU:JAEA BT7¥AF3I7% | M-V SRR O Z O B5R. Jel X IR il
XAk B EL S, ST Yy * ¥ — (MBE) W¥iat
HEEIZSE T o THANICE — A 7 4 VML LK FEREE LA L O G ELEL T 5,
Y— 2454 v (B mtaka@spring8.or.jp)
JERPEREL (3 ¢ kenji@spring8.or.jp)
Fim - RimE: (5% - mtaka@spring8.or.jp)
BT YV —% (6~70 keV)
32 |BLI4BI : JAEA WERM# | BJE T OWEAE Kik# PDF. XAFS
FEBNy T Fa—Yy 77 v VR R R
FBoN v F2 0 v SEIZEEATER 2 &S RIS Ot
HFREICE > T HEICE =454 VM EB X 0K ERIEEINNLE L OG22 L EET 5,
BE T oW ERS: (K1l @ katayama@spring8.or.jp)
ZnPAt CKkE : yoneda@spring8.or.jp)
Rl ERA (B D 5~90 keV, Il © 5~150 keV)
A RO B BT, R LV F — XRRhiE 12
33 | BLISXU : NIMS 5T % b 3 — #E B b AT i%?g;?gggg%gxéﬁ# NI £ 5
O TR RE A B RO TE TR . B R R R XA T T
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4 Nuclear Resonance Vibrational Spectroscopy
(NRVS) of Iron-Based Enzymes for Hydrogen
Metabolism, Nitrogen Fixation, Small Molecule
Sensing, DNA Repair, Photosynthesis, and Iron

Storage
Stephen P. Cramer
FEERTE 4
. (University of California - Davis)
FAREF O R | 2010B0032
v—2A54 v BL0O9XU
A R FIRNT %

(AT A M)

The method adopted in this long term project is known as
Nuclear Resonance Vibrational Spectroscopy (NRVS).
NRYVS has an expectation by the analytical chemistry
experts to have a potential to answer structural and
dynamical issues about metalloproteins that are left
unanswered by protein crystallography, such as “How does
the structure change during the catalytic cycle?” or “What
are the unidentified ligand atoms?” The present status of
NRVS for biological specimens, however, may be described
that it has a potential but not fully proven yet. This proposal
is one of the challenging researches to tackle this kind of
issues.

They have already carried out two successive long term
projects, which had basically the same aim. It is
reasonable to regard this proposal as the third one along
this line, though each one is independent in a rigorous
sense. This situation was taken into account when
reviewing the present proposal.

The committee admits that Cramer’s group has made a

W MR R RSB A e v 8 —
FIH S5 1R

reasonable progress and produced some good results as
shown in publication lists. For example, during the
second long term period, they published 8 good papers.
In addition, they have established the experimental
technique of NRVS for biological specimens, which had
been developed in the previous long term period. It is
anticipated that more results with higher biological
significance will be obtained in future using this
technique.

Under these circumstances, the committee decided to
approve the new proposal by Stephen P. Cramer not as a
continuation of the previous projects but as a challenge
for an epoch-making application of NRVS in the field of
biology. Such a work should prove that NRVS can really
answer the above mentioned biological issues. It is also
naturally expected by the committee that such a work will
be published in highly prestigious journals. In this
context, the proposed study on Gd should be excluded
from this proposal.

(FEEREATE S X 2 W 7ei 2

Fe-S proteins serve a wide variety of essential tasks in
living systems, including electron transfer within
proteins, catalysis of chemical reactions, sensing of the
chemical environment, regulation of DNA expression,
repair of damaged DNA, and maintenance of molecular
structure 1) . Our research focuses on two critical iron-
sulfur enzymes - nitrogenase (N,ase) and hydrogenase
(H,ase). N,ase catalyzes the reduction of dinitrogen to
ammonia and this biological ammonia synthesis is
responsible for about half of the protein available for
human consumption. It is estimated that about 2% of
world energy consumption goes toward artificial
nitrogen fixation, so any contribution to this area could
have enormous impact. H,ase catalyzes the evolution (or

consumption) of dihydrogen. H, catalysis is crucial for
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the metabolism of many anaerobic organisms, and
knowledge about the mechanism of H, evolution may
prove critical for a future hydrogen economy. Many
groups are trying to make synthetic catalysts analogous
to hydrogenases, or to improve hydrogenases themselves
for biological H, production.

Our program aims to use nuclear resonance vibrational
spectroscopy (NRVS) to answer structural and dynamic
issues about these proteins that are beyond the reach of
protein crystallography and other methods. NRVS is
proving to be a valuable probe of these enzymes, yielding
detailed vibrational spectra of the enzyme Fe sites. The
broad questions we seek to address are: How does
structure change during the catalytic cycle? Where do
substrates and inhibitors bind? What are the undefined
light atoms? In short - how do these exquisite catalysts
work?

The NRVS technique involves scanning monochromatic
("1 meV) x-rays through a nuclear resonance (in this case
>7Fe) and monitoring transitions that correspond to
vibrational modes. We are the first group to report NRVS
spectra of Fe-S proteins. During the next phase of this
program, we will use in sifu photolysis to monitor changes
in the NRVS. This should allow detection of small
molecules (CO, N,, H,) in the midst of the Fe-S cluster
background signals. We anticipate that this work will yield
better understanding of (a) the structure and dynamics of
N,ase and H,ase, (b) how these enzymes are biosynthesized
and ultimately (c) their molecular mechanism of catalysis.

[1] "Structure, function, and formation of biological
iron-sulfur clusters.", Johnson, D. C.; Dean, D. R.;
Smith, A. D.; Johnson, M. K. Ann. Rev. Biochem.
74 (2005) 247-281.
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Beamline Name Pusb:Ir;:Clélse ~2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | total
BLO1B1 | XAFS (1997.10) 33 34 24 21 21 31 38 29 41 48 19 339
BLO2B1 | Single Crystal Structure Analysis (1997.10) 10 9 15 16 11 14 10 9 7 6 5 112
BLO2B2 | Powder Diffraction (1999. 9) 13 26 35 47 44 45 41 45 50 44 12 402
BLO4B1 | High Temperature and High Pressure Research (1997.10) 16 13 17 8 22 12 8 12 10 14 6 138
BL04B2 ! High Energy X-ray Diffraction (1999. 9) 6 15 8 19 12 20 38 17 22 15 172
BLOSW | High Energy Inelastic Scattering (1997.10) 11 14 5 10 9 10 17 14 6 7 5 108
BLO9XU | Nuclear Resonant Scattering (1997.10) 10 4 10 13 7 6 1 9 10 7 2 89
BL10XU : High Pressure Research (1997.10) 25 22 21 19 20 29 19 30 26 21 15 247
BL13XU | Surface and Interface Structure (2001. 9) 7 12 20 15 19 25 17 6 121
BL14B2 | Engineering Science Research Il (2007. 9) 1 10 7 18
2 BL19B2 Engineering Science Research I (2001.11) 6 14 20 18 12 12 16 9 107
£ | BL20B2 : Medical and Imaging I (1999. 9) 5 14 16 12 25 1 15 10 20 9 5 142
g BL20XU | Medical and Imaging Il (2001. 9) 2| 13 4 7 9 17 24 16 13 | 105
,% BL25SU Soft X-ray Spectroscopy of Solid (1998. 4) 22 17 23 13 31 39 17 31 21 11 10 235
© | BL27SU: Soft X-ray Photochemistry (1998. 5) 13 10 19 17 25 44 39 23 32 12 5 239
S | BL28B2 | White Beam X-ray Diffraction (1999. 9) 1 1 1 9 7 8 7 10 9 11 2 66
o | BL35XU : High Resolution Inelastic Scattering (2001. 9) 1 2 5 8 5 3 13 19 4 6 66
BL37XU | Trace Element Analysis (2002.11) 1 12 11 10 12 10 9 9 74
BL38B1 | Structural Biology Il (2000.10) 1 4 13 32 35 45 34 29 40 1 244
BL39XU : Magnetic Materials (1997.10) 19 18 5 11 16 10 10 18 12 23 6 148
BL40B2 | Structural Biology II (1999. 9) 1 16 24 30 35 32 29 41 21 22 14 265
BL40XU | High Flux (2000. 4) 2 3 3 3 9 9 12 14 9 9 5 78
BL41XU: Structural Biology I (1997.10) 29 21 30 35 61 62 63 62 54 65 18 500
BL43IR | Infrared Materials Science (2000. 4) 5 1 5 6 10 6 7 12 4 56
BL46XU | Engineering Science Research Il (2000.11) 1 3 6 3 8 12 7 14 9 2 65
BL47XU ! HXPES - MCT (1997.10) 15 13 9 6 17 24 25 21 20 23 9 182
BL11XU : Quantum Dynamics (1999. 3) 3 3 1 1 2 1 4 15
E) BL14B1 | Materials Science (1998. 4) 2 2 9 5 2 3 4 7 3 3 40
Ow BL15XU WEBRAM (2002. 9) 5 4 8 6 5 3 31
w g BL17SU: RIKEN Coherent Soft X-ray Spectroscopy (2005. 9) 1 2 3 1 7
2 € BL19LXU! RIKEN SR Physics (2002. 9) 1 3 1 5
3 8 BL22XU | Quantum Structural Science (2004. 9) 1 3 1 5
5 a BL23SU: Actinide Science (1998. 6) 1 2 1 4 2 5 10 12 3 1 2 43
03_ BL29XU | RIKEN Coherent X-ray Optics (2002. 9) 1 2 1 4 2 4 1 15
BL44B2 | RIKEN Materials Science (1998. 5) 1 2 2 1 2 3 1
BL45XU | RIKEN Structural Biology 1 (1997.10) 3 6 5 9 12 5 6 11 2 4 5 68
Subtotal 234 | 261 302 | 357 497 | 540 | 537 | 577 | 535 | 494 | 224 | 4558
BLO8B2 | Hyogo Prefecture BM (2005. 9) 0
BL11XU : Quantum Dynamics 5 3 2 3 7 9 7 1 6 7 6 66
BL12B2 | NSRRC BM (2001. 9) 1 3 16 20 24 6 5 3 2 80
» BL12XU ! NSRRC ID (2003. 2) 1 5 6 6 8 5 31
2 | BL14B1 | Materials Science 4 4 8 5 7 6 4 8 15 14 13 88
? BL15XU ;| WEBRAM (2001. 4) 3 15 13 5 3 13 13 16 27 21 129
8 BL16B2 | Sunbeam BM (1999. 9) 9 3 1 1 2 7 4 3 4 3 37
% BL16XU! Sunbeam ID (1999. 9) 1 1 1 1 4 4 6 2 2 4 3 29
® | BL22XU | Quantum Structural Science 1 4 13 10 4 5 7 44
g BL23SU ! Actinide Science 5 13 11 11 13 8 10 14 20 20 3 128
O | BL24XU . Hyogo Prefecture ID (1998.10) 18 21 19 13 11 9 7 12 6 6 3 125
BL32B2 | Pharmaceutical Industry (2002. 9) 6 3 2 4 6 1 22
BL33LER Laser-Electron Photon (2000.10) 7 3 2 2 2 2 2 2 4 2 28
BL44XU : Macromolecular Assemblies (2000. 2) 1 9 12 17 27 31 23 18 25 5 168
Subtotal 40 59 73 78 92 | 106 | 114 114 109 | 124 66 975
» | BL17SU; Coherent Soft X-ray Spectroscopy 2 5 4 7 17 13 8 56
_GE) BL19LXU: SR Physics 1 4 3 2 11 6 11 12 5 9 64
g BL26B1 | Structural Genomics I 2 18 35 22 19 22 10 2 130
& |BL26B2 | Structural Genomics II 1 5 4 6 6 18 4 3 47
% BL29XU | Coherent X-ray Optics 2 15 10 18 12 16 8 12 13 7 6 119
x | BL44B2 | Materials Science 17 19 20 29 22 19 18 19 15 8 186
O | BL45XU | Structural Biology T 24 16 15 21 20 17 16 13 16 8 3 169
Subtotal 44 54 48 73 90 | 102 85 88 106 59 22 771

[ Hardware / Software R & D | 135 | 69| 20| 26| 24| 22 28| 8] 9| 25] 3| 369]

[ NET Sum Total | 409 | 373 | 375 | 447 | 596 | 662 | 632 | 687 | 656 | 618 | 281 | 5736

NET Sum Total : EERICEGF S M TV B (ARICKRRA L TOWHEWERLSNIE T 32X e &)

BHE—-LZ12 BL) PSDERDPSEIHRLIEEZINZNDE—LFIATHI > bL7

DT — R IIHIREREERT — 2 ~N— X (https://user.spring8.or.jp/15_7_before_p.jsp) (Z20105 9 B30B £ CICEHR I /=T — K ICED
WTHY, SHEBSNIAREMEI B T,
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BlEd SPring-8 DENE —LFA > TiTo/mEWVWIEBREANTT I,
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R FEFRHIRS X AIZE R % (20105 9 B30HIRTE)

* FMAEBZEHI BRI 5 EOEREZ TRV . SPring-8%F|A L&D

SPring-8 1§ ————

D ERTELBDDAEAT b

Beamline Name PulS)!::':cLere Rg;[e)r;gd Proceedings pub%::g?i:)ns Total
BLO1B1 | XAFS (1997.10) 339 46 50 435
BL02B1 | Single Crystal Structure Analysis (1997.10) 112 14 19 145
BL02B2 3 Powder Diffraction (1999. 9) 402 23 60 485
BLO4B1 | High Temperature and High Pressure Research (1997.10) 138 1 31 180
BL04B2 : High Energy X-ray Diffraction (1999. 9) 172 10 29 211
BLO8W ' High Energy Inelastic Scattering (1997.10) 108 7 31 146
BLO9XU | Nuclear Resonant Scattering (1997.10) 89 15 21 125
BL10OXU | High Pressure Research (1997.10) 247 18 40 305
BL13XU ! Surface and Interface Structure (2001. 9) 121 11 28 160
BL14B2 | Engineering Science Research II (2007. 9) 18 3 8 29
«» | BL19B2 | Engineering Science Research 1 (2001.11) 107 32 48 187
'g BL20B2 | Medical and Imaging T (1999. 9) 142 51 53 246
g BL20XU Medical and Imaging I (2001. 9) 105 73 48 226
8 BL25SU | Soft X-ray Spectroscopy of Solid (1998. 4) 235 1 32 278
o | BL27SU | Soft X-ray Photochemistry (1998. 5) 239 15 20 274
% BL28B2 White Beam X-ray Diffraction (1999. 9) 66 13 15 94
o BL35XU | High Resolution Inelastic Scattering (2001. 9) 66 6 7 79
BL37XU | Trace Element Analysis (2002.11) 74 14 26 114
BL38B1 | Structural Biology Il (2000.10) 244 10 23 277
BL39XU | Magnetic Materials (1997.10) 148 15 48 211
BL40B2 | Structural Biology Il (1999. 9) 265 10 46 321
BL40XU | High Flux (2000. 4) 78 16 37 131
BL41XU | Structural Biology I (1997.10) 500 3 51 554
BL43IR | Infrared Materials Science (2000. 4) 56 10 28 94
BL46XU | Engineering Science Research Il (2000.11) 65 11 13 89
BL47XU | HXPES - MCT (1997.10) 182 90 76 348
BL11XU | Quantum Dynamics (1999. 3) 15 3 2 20
E BL14B1 ! Materials Science (1998. 4) 40 1 8 49
O | BL15XU WEBRAM (2002. 9) 31 19 12 62
+ 2| BL17SU | RIKEN Coherent Soft X-ray Spectroscopy  (2005. 9) 7 2 9
"€ | BL19LXU | RIKEN SR Physics (2002. 9) 5 1 6
2§ BL22XU Quantum Structural Science (2004. 9) 5 3 8
=t BL23SU | Actinide Science (1998. 6) 43 4 11 58
& BL29XU | RIKEN Coherent X-ray Optics (2002. 9) 15 1 16
BL44B2 : RIKEN Materials Science (1998. 5) 11 3 14
BL45XU__| RIKEN Structural Biology I (1997.10) 68 5 10 83
Subtotal 4558 570 941 6069
BL08B2 | Hyogo Prefecture BM (2005. 9) 0
BL11XU ! Quantum Dynamics 66 4 5 75
BL12B2 | NSRRC BM (2001. 9) 80 80
8 [BL12xu | NSRRCID (2003. 2) 31 5 36
E BL14B1 | Materials Science 88 13 23 124
8 BL15XU | WEBRAM (2001. 4) 129 6 17 152
9 BL16B2 | Sunbeam BM (1999. 9) 37 8 36 81
S | BL16XU | Sunbeam ID (1999. 9) 29 6 34 69
£ | BL22xU i Quantum Structural Science 44 3 12 59
8 BL23SU | Actinide Science 128 32 58 218
BL24XU | Hyogo Prefecture ID (1998.10) 125 17 42 184
BL32B2 | Pharmaceutical Industry (2002. 9) 22 3 25
BL33LEP : Laser-Electron Photon (2000.10) 28 22 3 53
BL44XU | Macromolecular Assemblies (2000. 2) 168 23 191
Subtotal 975 116 256 1347
o | BL17SU | Coherent Soft X-ray Spectroscopy 56 6 6 68
£ [BL1sLXU | SR Physics 64 4 17 85
g BL26B1 | Structural Genomics I 130 1 17 148
& | BL26B2 : Structural Genomics II 47 1 10 58
E BL29XU | Coherent X-ray Optics 119 22 21 162
X | BL44B2 | Materials Science 186 3 14 203
O |'BL45XU | Structural Biology I 169 5 37 211
Subtotal 771 42 122 935

[ Hardware / Software R & D | 369 \ 398 \ 385 | 1152 |

I NET Sum Total | 5736 \ 977 | 1267 | 7980 |

Refereed Papers : BEiE V) DEZFHRL . BEHRBWDTOL —FT 1 > J EELHY
Proceedings : & LOT7OY—F 127

Other publications : &R P HIR T, LD DICH TR ESHVHD M. BITA B, Z2OMME L TEHINEZHOD)
NET Sum Total : ERRICEGFE SN TV HH (ARICRRL TWAWERLSNCET 2@ e &)

HWHE-LZ12 BL) PSORRPSLIH/ILFRIINETRDE-LFA>TAHI ML,
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SPring-8IC VW TEBI W -MRBESOREN ARSI NIFEIZIASRIOFREF T — X — XUCEFEL TWiEE
L ZEILES>THY ., ZORBIZLITOURL (SPring-858X T — 2 NXN—Xtg/N—) TREBETEET,

http:// www.spring8.or.jp/ja/science/publication_database/

DT —ER—ZBHRINLEEZR/RLOAN. FHR2E7H~9RICZORRS LLIFIE—F2RELAEDHD (B
SEEEBMVWEEA) ELUTICBALET, MXDEHR (FEE. & BTE. X—Y. 21 M) CMA. T—%
N—ZDEHREES MERRES) 2BHL TVETOT. FlE LERBN-JVORBREREAB TCIE LK
ENTEET, TAERINAFENFER BEES. E—L71>, EREEER) vBHL W7, FBEES
ERAD 4 XFEH [year]. KD 1XED [term]. BAD 4XFEH [proposalno.] EH->TVWETDT., ZDIFEHRD
S5RTOURLTARL TWD ., ZREOELFIMIMESE (SPring-8 User Experiment Report) L TZBW 7K
ZENTZEEY,

http://www.spring8.or.jp/ja/news_publications/publications/user_exp_report/

SHROLFAEBRRICIRTRAND2 » AAIOAKRKFED T, AISHESLRICER SN R/NIEHRE/HEL TOWFET
To B, T—EN-—RRFBAEHF SN TOETOT. &FIFRIE SPring-8 /X T — 2 N— AgFN— I T IHER<
eV, hE, ERETEONZICE. RRPARSNFLASEPPICERWALZZETLIOBBEVVWAELET,

SPring-8 MIRMREF T —FN—RIC2010FE7B~9BICEFINRNIBH SN T LM S BERXH

BEMERS BRI BEHEES B8R

Physical Review Letters 15 Journal of Applied Physics 4
Acta Crystallography Section F 7 Journal of Electron Spectroscopy and 4
Journal of the Physical Society of Japan 7 Pelated Phenomena

Proteins: Structure, Function, and 6 Journal of Molecular Biology 4
Bioinformatics Journal of Physics : Condensed Matter 4
Macromolecules 5 Journal of the American Chemical Society 4
Applied Physics Express 4 Langmuir 4
Applied Physics Letters 4 Review of Scientific Instruments 4
Japanese Journal of Applied Physics 4 he7255. 5t 1585
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FEDERE L TEFSINTTRN
Physical Review B
MERRES| FEE HESIER FEEE |E-LT71| RRECTE 24 b
17116 | Kou 82 (2010) 2007B1158 | BL02B2 | 5% $RER Crossover Behavior of the Crystal Structure and the
Takubo 020401(R) Relation to Magnetism in Perovskite RTiOg4
17187 | Takashi 82 (2010) 2008A1001 | BL25SU | Bl th— Magnetic Coupling between A'and B Sites in the A-site-
Saito 024426 ordered Perovskite BiCugMn,O,,
17201 Yoichi 77 (2008) 2006B3822 | BL23SU |#i t& Electromagnetic Properties and Electronic Structure of
Kamihara |214515 the Iron-Based Layered Superconductor LaFePO
17227 | Masayoshi |82 (2010) 2009A1500 | BL02B2 | &R fBt Antiferromagnetic Magnetic Transition and Spin
Fujihala 024425 Fluctuations in the Deformed Pyrochlore Compound
B -Fe,(OH),Cl
17401 Jesus 82 (2010) 2008B1773 | BL39XU | Chaboy Jesus | Evidence of Intrinsic Magnetism in Capped ZnO
Chaboy 064411 2009B0024 | BL39XU | Chaboy Jesus | Nanoparticles
17438 Roberto 82 (2010) 2008B1753 | BL39XU |Boada Decoupling of the Magnetic Sublattices at the
Boada 052407 Roberto Compensation Point in R-Fe Compounds
17448 Nozomu 82 (2010) 2003B0413 | BL04B2 |[E&H =2 Pressure-Induced Phase Transition, Metallization and
Hamaya 094506 2004A0124 | BL04B2 |E&H=Z Superconductivity in Boron Triiodide
17460 | Miho lkeda | 82 (2010) 2009A1068 | BL02B2 | f5HE $RER Phase Transitions and the Role of Vanadium t,, States
104415 in AV,30,4 (A=Sr,Ba)
17464 |Y.F.Guo |82 (2010) 2009A4800 | BL15XU |/]\#k Z&4p Large Decrease in the Critical Temperature of
054506 2009B4505 | BL15XU |Belik Alexei |superconducting LaFeAsO, g5 Compounds Doped with
2009B4810 | BL15XU | /|\bk B 3% Atomic Weight of Nonmagnetic Zn Impurities
17523 | Anita 82 (2010) 2007A1182 | BL04B2 |/MN&E ETF] Structure of Liquid and Glassy ZnCl,
Zeidler 104208 2008A1250 | BLO4B2 |E3tf %
Acta Crystallographica Section F
16249 Minze Jia | 62 (2006) 2005A0820 | BL41XU |HZE & Crystallization and Preliminary X-ray Analysis of
47-48 PH1566, a Putative Ribosomal RNA-processing Factor
from the Hyperthermophilic Archaeon Pyrococcus
horikoshii OT3
16252 Fabiana 62 (2006) 2006A2721 | BL41XU |HZE & Crystallization and Preliminary X-ray Analysis of
Lica Imai 1144-1146 2006A2728 | BL41XU |7kH X Human S100A13
16253 | Hua Ming | 63 (2007) 2005B0627 | BL38B1 |7kH &K Cloning, Expression, Purification, Crystallization and
327-329 Preliminary Crystallographic Analysis of
Selenomethionine-labelled KaiC-like Protein PHO186
from Pyrococcus horikoshii OT3
16254 | Michio 63 (2007) 2005A0820 | BL41XU |HZE & Crystallization and Preliminary X-ray Analysis of
Shirokane | 532-534 PH1010 from Pyrococcus horikoshii OT3, a Member of
the Archaeal DUF54 Family of Proteins
16261 | Fabiana 64 (2008) 2006A2721 | BL41XU |HZE & Structure of Calcium-Bound Human S100A13 at pH 7.5
Lica Imai | 70-76 2006A2728 | BL41XU |xHA Z=X at 1.8 A Resolution
16266 | Keiko 65 (2009) 2006A1721 | BL38B1 |HZ&E & Purification, Crystallization and Preliminary X-ray
Kubota 562-564 Analysis of L-sorbose Reductase from Gluconobacter
fratssorbose complexed with L-sorbose or NADPH
17466 | Sachiko 66 (2010) 2008B2019 | BL41XU | &1 &N High-Quality Crystals of Human Haematopoietic
Takahashi | 846-850 Prostaglandin D Synthase with Novel Inhibitors
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SPring-8 Communications

Applied Physics Express

MERRES| FEE MRS FHEES |E-LT7Mr| EREETE 24 M
16371 Yoshimitsu | 3 (2010) 2008A1856 | BL40XU | A#t i Simultaneous Measurements of Picosecond Lattice
Fukuyama | 016601 2008B1996 | BL40XU | A#t i and Charge Dynamics in Co-Fe Cyanides
2009A1891 | BL4OXU |AK#d #
17212 | Naoki 3(2010) 2008A1513 | BL25SU |&#t #4h Large Area Imaging by Fourier Transform Holography
Awaji 085201 2009A1840 | BL25SU | Fft = Using Soft and Hard X-ray
2009B1844 | BL25SU | &% E4st
2009B5110 | BL16XU |#%8& Etst
17332 | Syo-ta 1 (2008) 2006A3810 | BL23SU |A#t BBk In-gap Electronic States Responsible for the Excellent
Miyamoto | 081901 2006A1310 | BL29XU |A#t BBk Thermoelectric Properties of Ni-based Half-Heusler Alloys
17508 | Hidekazu |3 (2010) 2009A3203 | BL24XU |&%F F Sub-15 nm Hard X-Ray Focusing with a New Total-
Takano 076702 Reflection Zone Plate
Applied Physics Letters
17155 Kiyonobu 96 (2010) 2006B1302 | BL37XU |/\E Contactless Measurements of Charge Migration within
Nagaya 233101 2008A1436 | BL37XU |N\E # Single Molecules
17254 | Kazuhiro | 97 (2010) 2007B5090 | BL16XU | _EH Fi& Magnetic Microstructures of Neodymium in Nd,Fe,,B
Ueda 022510 2008A5100 | BL16XU | £H #i% P(lerma-nent Mégnet by Hard X-ray Magnetic-Circular
Dichroism Using Focused X-ray Beam
17337 | Masakiyo |97 (2010) 2007A1976 | BL25SU |AHEF Linear Correlation between Uncompensated
Tsunoda 072501 Antiferromagnetic Spins and Exchange Bias in
Mn-Ir/Co, 4. Fe, Bilayers
17479 Naoki 97 (2010) 2009A5391 BL16B2 |SH EA Structural Characterization of Amorphous Ta,O5 and
Banno 113507 200981826 | BL14B2 | 53 %A SiO.z—TaZO5 Used as Solid Electrolyte for Nonvolatile
Switches
Japanese Journal of Applied Physics
16417 | Tsukasa 47 (2008) 2007A1908 | BL47XU |hfE F] Local Structure Analysis and Interface Layer Effect of
Nakai 5770-5776 2007A5360 | BL16B2 |&AK EZ Phase-Change Recording Material Using Actual Media
2006B1599 | BL47XU |h/E 7]
2006A1641 BL47XU | fE 7]
200580232 | BL47XU |&HA B
17128 | Akira 49 (2010) 2007A2003 | BL27SU |{£#4 7K #—Bf | Vacancy-Boron Complexes in Plasma Immersion lon-
Uedono 051301 Implanted Si Probed by a Monoenergetic Positron Beam
17450 | Kunio 49 (2010) 2006A0160 | BL19B2 |{RER fli— Optical Properties and X-ray Absorption Fine Structure
Ichino 082602 Analysis of ZnS:Cu,Cl Thin-Film Phosphors
17485 Naoki 49 (2010) 2009A3571 | BL11XU |WUA &— Time-Resolved X-ray Diffraction Measurements of
Kakuda 095602 2008B3572 | BL11XU |0 %— High-Density InAs Quantum Dots on Sb/GaAs Layers
o and the Suppression of Coalescence by Sb-Irradiated
2008A3572 | BL11XU | IO 3&— Growth Interruption
Journal of Applied Physics
17194 Masahiko | 108 (2010) 2007B4600 | BL15XU | TFH EZ Hard X-ray Photoemission Spectroscopic Investigation
Shimoda 024309 2008A4605 | BL15XU |TH EZ of Palladium Catalysts Immobilized on a GaAs(001)
2009B4603 | BL15XU | FTH EZ Surface
17242 | Daiju 107 (2010) 2006A3605 | BL14B1 |[& HfE Dynamic Structural Change in Pd-perovskite
Matsumura | 124319 2006B3616 | BL14B1 | #A#%t KAt Automotive Catalyst Studied by Time-resolved
2007A3619 | BL14B1 | #A%TF kAt Dispersive X-ray Absorption Fine Structure
2007B3602 | BL14B1 | A% A
17351 Babulal 108 (2010) 2003A0055 BLO8W | Sharma Spin Dependent Compton Scattering Study of
Ahuja 043902 Balkrishna Magnetic Transitions in Ir Doped CeFe,
17480 | Hiroyuki 108 (2010) 2009B3603 | BL14B1 | B Hydrogen Permeation Pathways for the Hydrogenation
Saitoh 063516 2009A3602 | BL14B1 |ZHiE Bz Reaction of Aluminum
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Journal of Molecular Biology

MERRES| FEE IR FEEE |E-LF71 | ERETE 24 ML
17188 | Wei-Ting 381 (2008) 2007A4013 | BL12B2 | Chou Shan-Ho | Crystal Structure of the C-Terminal Domain of a Flagellar
Kuo 189-199 2007A4005 | BL12B2 | Chou Shan-Ho | Hook-Capping Protein from Xanthomonas campestris
17189 Cammy 390 (2009) 2008A4010 | BL12B2 |Wang Andrew | Structure of the Alkalohyperthermophilic Archaeoglobus
Chen 672-685 fulgidus Lipase Contains a Unique C-Terminal Domain
Essential for Long-Chain Substrate Binding
17192 Chun-Yuan | 368 (2007) 2005B4131 BL12B2 | Hsiao Chwan- | Structure of the SARS Coronavirus Nucleocapsid
Chen 1075-1088 Deng Protein RNA-binding Dimerization Domain Suggests a
Mechanism for Helical Packing of Viral RNA
17545 Masakazu | 402 (2010) 2009A1204 | BL38B1 |[#28 IE— Crystal Structures of the Substrate-Bound Forms of
Sugishima | 879-891 Red Chlorophyll Catabolite Reductase: Implications for
2009B1097 | BL41XU |#28 IE— . o " )
Site-Specific and Stereospecific Reaction
Journal of Physics : Condensed Matter
11324 Vadim 19 (2007) 2004B0323 | BL14B1 |Brazhkin Molecular-network-ionic Structure Transitions in Liquid
Brazhkin 246104 Vadim AICl; and ZnCl, Halogenides under Pressure
15286 | Marat 21 (2009) 2005B0040 | BL14B1 |Brazhkin Compressibility and Polymorphism of a-As,S, Realgar
Tuktabiev | 385401 Vadim under High Pressure
17449 Hidenobu | 22 (2010) 2008B1166 | BLO1B1 |h<F 3 First-Principles Calculations of Zn-K XANES in Ca-
Murata 384213 2009A1533 | BLO1B1 |HA Ih deficient Hydroxyapatite
2009B1536 | BLO1B1 |H If
17486 | Koji Ohara |22 (2010) 2007B1676 | BL04B2 |RE =& Structural Disorder in Lithium Lanthanum Titanate: the
404203 Basis of Superionic Conduction
Journal of the American Chemical Society
16989 | Mohammed- | 131 (2009) 2008B1777 | BL02B2 | LA *F "Bicontinuous Cubic" Liquid Crystalline Materials from
Akhtarul Alam | 17722-17723 2009A1699 | BL02B2 ||U7A FF Discotic Molecules: A Special Effect of Paraffinic Side
BE20) BL44B2 Chains with lonic Liquid Pendants
17142 Naoyuki 132 (2010) 2008A4605 | BL15XU | TH EZ Sulfur Modification of Au via Treatment with Piranha
Hoshiya 7270-7272 Solution Provides Low-Pd Releasing and Recyclable
2009B4603 | BL15XU | TH IEZ .
Pd Material, SAPd
17383 | Atsushi 132 (2010) 2007A1935 | BL02B1 |#&/ K4 Ferro- and Antiferromagnetic Coupling Switch
Okazawa |11516-11524 Accompanied by Twist Deformation around the
Copper(ll) and Nitroxide Coordination Bond
17429 | Alexei 132 (2010) 2009A1136 | BL02B2 |Belik Alexei | Effects of Oxygen Content on BigMngO44, 5: From 45 K
Belik 12426-12432 - - Antiferromagnetism to Room-Temperature True
2010A1215 BL02B2 | Belik Alexei .
Ferromagnetism
Langmuir
14090 Shin-ichi 25 (2009) 2007A1591 BL40B2 |k B— Preparation and Characterization of a pH-Responsive
Yusa 5258-5265 Nanogel Based on a Photo-Cross-Linked Micelle Formed
From Block Copolymers with Controlled Structure
17132 | Isamu 26 (2010) 2009A1883 | BL40B2 |fE & Encapsulation of a Hydrophobic Drug into a Polymer-
Akiba 7544-7551 2009A1782 | BL40B2 |#IE 5 Micelle Core Explored with Synchrotron SAXS
2008B1781 | BL40B2 |#kIE 5
200880012 | BL40B2 |23 #1088
2009A0012 | BL40B2 |24 #1088
2008A0012 | BL40B2 |3 F08A
17255 | Vladimir 26 (2010) 2009A4602 | BL15XU |7k Fllz Platinum-Doped CeO, Thin Film Catalysts Prepared by
Matolin 12824-12831 Magnetron Sputtering
17472 | Govindachetty |26 (2010) 2009B4608 | BL15XU | RAIEF s Pt,Ti Nanoparticles: Fine Dispersion on SiO, Supports,
Saravanan 11446-11451 Enhanced Catalytic CO Oxidation, and Chemical

Stability at Elevated Temperatures
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SPring-8 Communications

Proteins : Structure, Function, and Bioinformatics

MERRES| FEE MRS HEES |E-L7M | ERETE 24 M
16255 | Hua Ming |69 (2007) 2003B0827 | BL41XU |HZE & Crystal Structure of Thioredoxin Domain of ST2123
204-208 from Thermophilic Archaea Sulfolobus tokodaii Strain7
16263 | Kenichi 74 (2009) 2005A0820 | BL41XU |HZE & Crystal Structure of the DUF54 Family Protein PH1010
Miyazono | 256-260 from Hyperthermophilic Archaea Pyrococcus horikoshii
oT3
16264 | Jun 75 (2009) 2005A0820 | BL41XU |HZE & Crystal Structure of TTHA1264, a Putative M16-family
Ohtsuka 774-780 Zinc Peptidase from Thermus thermophilus HB8 That
is Homologous to the 3 Subunit of Mitochondrial
Processing Peptidase
16265 Hijin Kang | 75 (2009) 2005B0627 | BL38B1 |7kH =X Crystal Structure of KaiC-like Protein PH0186 from
1035-1039 Hyperthermophilic Archaea Pyrococcus horikoshii OT3
Review of Scientific Instruments
16277 | Tetsu 72 (2001) 1999B0218 | BL10XU |#RE 1 Construction of Laser-Heated Diamond Anvil Cell
Watanuki 1289-1292 System for in-situ X-ray Diffraction Study at SPring-8
16278 | Takehiko |72 (2001) 1999B0218 | BL10XU |#8& Laser Heated Diamond Anvil Apparatuses at the Photon
Yagi 1293-1297 Factory and SPring-8: Problems and Improvements
17203 | Takashi 76 (2005) 2004B0748 | BL27SU | A#t #H3 Polarizance of a Synthetic Mica Crystal Polarizer and the
Imazono 126106 Degree of Linear Polarization of an Undulator Beamline
at 880 eV Evaluated by the Rotating-Analyzer Method
17507 Hidekazu 81 (2010) 2009A3203 | BL24XU | =8 FH A Simple Hard X-ray “Nanoslit” for Measuring
Takano 073702 Wavefront Intensity
American Mineralogist
17078 | Kéiko H. 95 (2010) 2008B1436 | BL37XU | =15 &k Mineralogy and Origin of Oxygen-Bearing Platinum-
Hattori 622-630 2009A1170 | BLO1B1 |&5i5 &k Iron Grains Based on an X-ray Absorption
2005B0181 | BL37XU |&=#E &% Spectroscopy Study
2004B0169 | BL37XU |=#& Bk
17250 | Masami 95 (2010) 2008A1093 | BL04B1 | %l IE3= Crystal Structure of a New High-Pressure Polymorph of
Kanzaki 1349-1352 Topaz-OH
17251 Xianyu 95 (2010) 2008A1093 | BL04B1 |l IE3= Unique Crystal Chemistry of Two Polymorphs of
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Unique Magnetic Domain Structure in Iron Meteorite Induce by the Presence of L1-FeNi
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