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From the Research of Contract Beamline
~BL12B2/12XU (NSRRC) ~

Developed in-situ X-ray Spectroscopy to Investigate the Catalyst
System toward Oxygen Evolution Reaction

Chia-Shuo Hsu and Hao Ming Chen*
Department of Chemistry, National Taiwan University, Taipei 106, Taiwan

Abstract

Oxygen evolution reaction (OER) is a half reaction of water splitting. Toward this end, transition-metal oxides have been
demonstrated to act as electrocatalysts for OER. Among various transition-metal oxides, 3d transition metals with spinel structures
were widely used for being active electrocatalysts toward this reaction. Nevertheless, spinel is a complex structure, in which two
oxidation state of metal ions as well as two different crystallographic sites are present in this structure. To investigate the behavior of
spinel structure during OER, we have developed both in-situ X-ray absorption spectroscopy and in-situ grazing-angle X-ray
diffraction manner, while various well-designed samples were prepared to figure out the dominated factors step by step. First, we
have modified the electrocatalysts with surface reversibly adapting layer to improve the resulting stability. Second, we choose the
spinel structure with bimetallic system of NiCo,0O, to reveal the active cite between these two metals. Furthermore, the non-active
metals were employed to substitute for the divalent and trivalent metal ions in spinel to point out the active centers. The effects of
crystallographic sites were verified by a model system of inverse spinel Fe,O, with replacing by Co, Ni, and Zn divalent metal ions.
As a result, we can clarify that the divalent metal ions are the active center for OER in the spinel structure, while a phase
transformation to metal oxyhydroxide which act as the real active phase is needed to achieve a higher performance. From the result
of understanding spinel behavior toward OER, we can realize that the in-sifu X-ray spectroscopy is a useful technique, and believed

that this technique can be used not only in spinel structure but other catalyst for other reactions.

REIDFFED S ——

Introduction

People have relied on carbon-based fuel to produce
electricity for many year, but these carbon-based fuels will run
out within years'"!. On the other hand, carbon dioxide which is
amain factor for inducing the greenhouse effect is a by-product
during burning of carbon-based fuel?. Therefore, finding
renewable sources to replace fossil fuel has become the most
imperative thing. There are various alternatives to approach this
goal such as solar energy, hydrogen through solar water-
splitting, tidal energy, and wind power. Among these renewable
energy, solar water-splitting is highly desired direction because
its high efficiency to convert solar energy into hydrogen gas and
oxygen gas™?,

Water splitting reaction is combined by two half reactions
including the hydrogen evolution reaction (HER, 2H,0 + 2e~
- H, + 20H)) and the oxygen evolution reaction (OER, 2H,0
> 0, +4e +4H", Although only hydrogen gas generated
at the cathode is energy storage substance, oxygen gas
generated at the anode still need to be remarkably considered.

Because OER is the kinetic barrier for driving water splitting
reaction, which contains a four-electron transfer process while
HER involves a two-electron transfer””. Accordingly, the OER
requires a higher overpotential to overcome the kinetic barrier
for completing the oxygen evolution. In recent years, variety of
metal oxides were used as electrocatalysts for OER. Among
these catalysts,RuQO, and IrO, can performe the lowest overpotentials
(@) (b)

(A*)(B*)204 Ta
Figure1 Crystal structure of inverse spinel ABO, and
corresponding octahedral site (Oy) and tetrahedral site (Ty).
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Working
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Electrolyte

X-ray

Figure2 Schematic representation of the in-situ grazing-angle X-ray diffraction apparatus

applied to a liquid electrochemical cell.

with the values of 0.36 V and 0.4 V and showed Tafel slopes of
55 and 91 mV/dec, respectively™. However, these two oxides
are made of precious metals and unstable in the alkaline
condition. As a consequence, many research groups are
developing the earth-abundant materials with 3d transition
metal oxides to achieve the goals of both stability and activity
toward the OER®"!,

Within 3d transition metal oxides, spinel-type metal oxides
have exhibited highly potential toward OER due to its high
conductivity and stability in alkaline condition. The spinel with
aformula of AB,O," is a complex system, where one divalent
(A?) metal ions and the other two metals with trivalent (B*)
character are present. A and B atoms can be group 2, group 13,
and first-row transition metals, while two crystallographic site,
octahedral (O,) and tetrahedral (T,) sites, are in this structure
(Figure 1). Moreover, there are two possible combinations, in
which one is normal spinel (A%;,)[B*.),0, (divalent cation
A* in tetrahedral site) and the other one is inversed spinel
(A% B> )B* )0, (divalent cation A% in octahedral site).
With the aim of realizing the key factors for active
electrocatalysts toward OER in spinel system, it’s essential to
significantly consider both chemically oxidation state (divalent
and trivalent) and two crystallographic sites in the structure. For
these reasons, it’s great challenge to recognize the role of metal
ions upon the activity toward OER in spinel system.

Zhang et al. have used an in-situ FTIR (Fourier-Transform
Infrared Spectrometer) experiment to reveal that -OOH group
would be formed on the surface of spinel Co;0, during OER"™,
It has pointed out a fact that the surface condition is much
different from that of inner part of catalyst. And the surface
should be a key toward the activity during OER!™. Additionally,
the -OOH group can be observed only during the reaction
undergoing. Thus, it is necessary to develop an in-situ
technique for fully understanding how the electrocatalysts work
during the reaction.

Methodology

Since X-ray technique is a powerful method for
characterizing the nature of materials. We designed a liquid cell
made of Teflon for collecting the X-ray elastic/inelastic
scattering with applying a voltage at the same time. A liquid cell
as show in Figure 2 was designed for in-situ X-ray absorption
spectroscopy (XAS). The X-ray-light source aimed at the
working electrode, and the Lytle detector was collect the
fluorescence signal at the location of 90 degrees. It is really a
useful method to characterize the nature of materials by XAS.
By utilizing the in-situ set up, it will become more helpful to
realize the alternative of oxidation states and the change of the
coordination shell. In the case of in-situ X-ray diffraction, we
created a window on the liquid cell to collect the diffraction
patterns by using a Kapton tap to prevent the liquid from
flowing out, in which a three-electrode system is performed for
electrochemical testing and the FTO (Fluorine-doped Tin
Oxide) acts as substrate of work electrode. Because the reaction
should occur at the interface between the electrocatalysts and
electrolyte, more information can be obtained at the top of side
which load samples. Otherwise, it’s well-known that the reactions

Sample
electrolyte (working electrode)
Reference
electrode ence

Counter
electrode

z AR Lt
Figure 3 Digital photograph of a hand-made chemical cell
for use in-situ X-ray absorption measurement.
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happened only on the surface of electrocatalyst, we utilized a
grazing-angle X-ray diffraction to maximize the contribution
from the surface of electrocatalysts (as shown in Figure 3)".
Both in-situ X-ray absorption and X-ray diffraction
experiments were collected at BL12B2, and recently we also
conducted this set up at BL12XU of SPring-8.

Result

In first case, we designed single crystal Co;O, nanocubes to
investigate the behavior during OER. Single crystal can
significantly rule out the influence of defects and avoid self-
oxidizing. Furthermore, we reduced the surface Co,O, into
CoO with sodium borohydride (Co,0,@Co0)" because of a
higher activity of rock salt CoO than that of spinel during the
OER™!. In terms of the electrochemical performance, metal
oxides were tested by linear scanning voltammetry (LSV) with
corresponding Tafel plots. Co;0,@Co0O sample shown a
comparable performance as compared to that of RuO, and IrO,
that performed low overpotentials as we mentioned above. The
activity of OER usually compares at a current density of 10 mA/cm?,

1Y

30 ©050

Current density (mA cm™?)

1.0 1.5 2.0 2.5
Voltage-iR (V vs RHE)

<~ CO40,SC (inisal)
- 3,000
6,000t

*- 3,000th

30 1 6,000m i
20 z
4
10 j
.f
§
§
i

—+- C0,0,@Co0 SC (inwal) 1/

+ Ir0), (inital)

+ RUO, (mitial
30 3,000th

{
3,000th {

Current density (mA cm™)
o

10 H > i
J /

100 125 150 1.75 125 150 175 2.00
Voltage-iR (V vs RHE)

Figure4 (a)LSV curves of Coz0,@CoQin alkaline (0.5 M KOH; pH
= 13.6) and neutral (0.5 M Na,SOy; pH = 6.5) conditions,
commercial RuO; catalysts (0.5 M KOH; pH = 13.6), and
IrO; catalysts (0.5 M KOH; pH = 13.6). (b) LSV curves of
C030,@C00, Cos0;, IrO,, and RUO; catalysts subjected
to continual potential cycling between 1.0and 2.0 V (versus
RHE) in 0.5 M KOH for 3,000 (and 6,000) cycle
measurements.

because this value represented a 10% efficiency of solar- to-fuel
conversion. Co,0,@CoO samples reached this current density
at 0430 V, while RuO, and IrO, with the value of 0411 V and
0.358 'V, respectively. It showed that Co,0,@CoO sample
performed almost the same value to these two catalyst.
Although the Tafel slope of Co,0,@CoO sample is not the
lowest one among 3d transition metal oxides, it can also present
high activity at neutral condition, as show in Figure 4.

For the in-situ XAS experiment result (Figure 5), we can
observe several coordination shells in Co;0,@CoO sample. In
the low potential we applied (below +1.7 V versus RHE;
Reversible Hydrogen Electrode), three shells can be obtained
in the extended X-ray absorption fine structure spectra
(EXAFS). First shell appeared at ~ 1.5 A, second and third
shells were at ~ 2.5 and 3.1 A, respectively. For the spinel
structure, the first shell is the scattering with the closet oxygen
(Co-0), the second and third ones are both the scattering with
two cobalt (Co-Co). The second shell with the Co-Co distance
at~2.5 A can be referred to Co(III)-Co bond with octahedrally
coordinated Co atoms in a normal spinel structure. The third
shell represented Co(I)-Co bonds with tetrahedrally
coordinated Co atoms. However, the most interesting thing was
at~3.8 A once we applied higher potential (over +1.7 V versus
RHE). There is a new peak can be observed, this peak could be
a new Co-O scattering path which can be attributed to the
formation of cobalt oxyhydroxide. Thus, we can suggest that
the CoO on the surface of Co;0, should transfer to cobalt
oxyhydroxide during OER.

The result of in-situ grazing-angle X-ray diffraction (Figure
6) showed that the characteristic peaks of spinel structure, and
no CoO phase can be observed. Once we applied higher
voltage, we can notice that the 3-CoOOH formed at the lower

Co-Co (O)/

Co-0 (CoOOH)

o -~ o (3] <
Apparent distance (A)

Figure 5 Voltage-dependence Fourier fransform extended X-ray
absomtion fine structure spectra of a Cos0,@Co0 in an
alkaline aqueous solution containing 0.5 M KOH (pH =
13.6) and in an in-situliquid cell.
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angle (Q = 14 A™H'. Once a higher voltage was applied,
another phase, a-CoOOH, would also generate. Apparently,
this behavior happened both in alkaline and neutral
environments. This is the first direct evidence to prove the
formation of metal oxyhydroxide during oxygen evolution. To
combine with results of XAS, we can confirm that the CoO
layer on the surface would transfer into an active phase (metal
oxyhydroxide). Furthermore, in the case of a cycled potential
between +2 V and +0.1 V versus RHE, metal oxyhydroxide,

a ).5 M KOH (pH =13.6)

CoOOH

w
o

O, evolution

n
o

Current density
(mA cm™)
5

=]

® o
5 oo,
:-F‘P [ - Xe]
— FTO (200) }r. o Co
— FTO (101) .‘:e.-.h H
':np'.P
- o G

the active phase, appeared at high voltage and disappear at low
voltage (Figure 6b). It was worth to find that metal
oxyhydroxide would produce again when the voltage increased
to the higher one, which referred to a fact that the CoO layer as
ajunction layer that could alter this structure reversibly between
amorphous and metal oxyhydroxide. Due to the presence of
this junction layer, it can protect the inner structure and adapt to
the environment with bias for providing a more stable

electrocatalyst for oxygen evolution reaction!™¥.

s i)
15 '.:b e
10 p-CoOOH
°
avol S L
0O, evol umn' 5 m
0 °
©° %o °
° °

1.00 150 2.00 2.50
Voltage (V versus RHE)

b 18

q(A

N

(=)

1.00 150 2.00 250
Voltage (V versus RHE)

V versus
RHE

=]

50 100
Time (min)

150 200 250

Figure 6 (a) Contour plots of in-situ grazing-angle X-ray diffraction signals of a Co;0,@CoQ in an aqueous solution containing
0.5MKOH (pH = 13.6) and 0.5 M Na,SO, (pH = 6.5). The images show the diffraction intensity (colour coded) as a
function of voltage, and data collection was performed at the NSRRC synchrotron facility by using 12 keV of energy.
The lower curves show the measured current density in both cases. (b) Contour plots of in-situ grazing-angle X-ray
diffraction signals of a Cos0,@Co0 in an alkaline aqueous solution under switching of voltage (between 2.0 and 0.1
V versus RHE), and data collection was performed at the synchrotron facility by using 10 keV of energy to achieve

better position distinguishability.
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As we mentioned above, the spinel system is a complex
system, where both Co;0,@Co0O and Co,0, are metal oxides
with single metal element. It will be necessary to design the
electrocatalysts that can individually study the roles of metal
ions. According this, we introduced nickel ions into spinel
structure to obtain the NiCo,O, for investigating the active site
of spinel structure. Nickel(II) is the most stable state in common
metal oxides, so it can substitute for the Co(Il) in the Co;0O,
structure while the NiO is also a good electrocatalyst for
OER!"”, NiCo0,0, is a normal spinel structure, which means that
Ni located at tetrahedral site of spinel structure. In this case, the
individual role of metal ions can be much easier clarified the
factor toward OER between two metal ions. As a consequence,
to realize the active site in NiCo,O, structure, in-situ XAS is a
good manner to achieve the goal that individually investigate
the behaviors of Co and Ni ions through studying the
corresponding X-ray absorption spectra. For the result of in-situ
X-ray absorption near edge structure (XANES), the spectra of
Ni K-edge changed with increasing the applied potential in 1
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M NaOH (Figure 7). Initially, the energy position of absorption-
edge is located in 83502 eV. After increasing the applied
voltage, the energy shifted to a higher value of 8,350.7 eV with
continuously decreasing the intensity of white line. It indicated
that the oxidation state increased during OER, and this increase
in oxidation state could be referred to the formation of NiOOH.
On the other hand, the energy position of Co K-edge presented
a constant value (~ 7,729.3 eV) as illustrated in Figure 7b
during the water oxidation. It suggested that the environment of
Co ions did not change during the reaction. For EXAFS spectra
of Ni ions (Figure 8), the first path is the Ni-O scattering path,
and the distance of Ni-O path is around 1.5 A. The second path
with the distance of 2.5 A is the Ni-Co(O,) scattering. Notably,
the second path decreased once the bias was applied. It could
be the oxidation from Ni** to Ni**, which led to a decrease in
the radii of Ni ions. Besides, the EXAFS spectra of Co ions
showed three paths at 1.5 A, 25 /°\, and 3.0 A. Three paths
could be attributed to the Co-O, Co-Co(O,), and Co-Ni(T,),
respectively. The only path that referred to Ni ions has changed
as showed in Figure 8b. Consequently, the Ni ions might be the
active site in NiCo,Q,, while the Co ions in this structure seem
to be the minor roles toward the catalytic reaction. Thus, we can
realize that various metal atoms might act as different roles
during OER. But there is still something unclear, it need to
confirm that either the structural site or the oxidation state
dominate the activity of OER!®!,

To recognize the influence from oxidation state, both Zn(II)
and AlI(III) ions that were well-known as non-active metal ions
for OER were employed to replace the Co(Il) and the Co(III)
in Co;0,, respectively. For the activity of OER, cobalt oxide
and substituted cobalt oxides were tested by both cyclic
voltammetry (CV) and to obtain the Tafel plots. CV curves
showed that the activity of CoAl,O, was similar to that of Co;0,
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Figure9 Electrochemical performance toward OER. (a) Cycling voltammetry curves and (b) corresponding

Tafel slopes for Cos0,4, ZnCo0,, and CoALO,,.
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and ZnCo,0O, was much different from the others (Figure 9a).
This behavior also performed a similar trend in Tafel slope. The
Tafel value of ZnCo,0, was 113 mV/dec which was higher
than that of both CoAl,O, and Co;0, (around 60 mV/dec). The
result from electrochemistry indicated that the metal ions with
oxidation state of +2 were going to dominate the performance.
CoAlL O, containing Co(Il) can perform a higher activity as
compared with ZnCo,O, and was similar to that of Co;0,. In
contract, ZnCo,0, lacks of Co(I) and leads to a lower activity
than the others. Additionally, the in-situ XAS clarified a similar
trend to the observations from electrochemistry. The first
difference recognized from EXAFS spectra was only two

coordination shells in CoAlL,O, while there are three
coordination shells in both ZnAlL,O, and Co,0, (Figure 10a-c).
The first shell with a distance of 1.5 A should be the Co-O
scattering path, and the second path (2.5 A) which CoALO,
sample lacked was the scattering path of Co-Co(O,). The last
one was the paths of Co-Co(T,), Co-Zn(T,), and Co(T,)-Al. It
verified that all of these samples were normal spinel, wherethe
metal ions with oxidation state of +2 occupied the tetrahedral
site in the structure. Once the voltage was applied, the first shell
of both CoALO, and Co;0, that contained Co(Il) ions has
changed while the ZnCo,0, stayed in the same place during
the reaction (Figure 10d). The XANES also reveal a different
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behavior between ZnCo,0, and CoAl,O, samples (Figure 10e
and f). The white line intensity of CoAlLO, sample would
change when voltage was applied. As mentioned above, the
peak shift could refer to the oxidization of metal. The Co(II)
within both CoALO, and Co,0, samples would form CoOOH.
That’s the reason why a higher performance of CoALO, and
Co,0, than that of ZnCo,0,. As a result, the active site in the
spinel structure can be clarified as the divalent metal ions. The
divalent metal of CoAl,Q, and Co;O, was Co(II), while the
divalent metal ions of ZnCo,0, was Zn(Il) that has been reveal

to be inactive for OER!,

On the other hand, the effects of different crystallographic
sites need to be further confirmed. Toward this end, Fe;O, with
an inverse spinel structure has been utilized as a model system.
The electronic configuration of iron is d’, and the energy
difference is small between octahedral site and tetrahedral site.
So the iron ions can possibly occupy both two sites. Based on
the crystal-field theory and linear muffin tin orbital (LMTO)
calculation, most of the divalent M** ions prefer occupying
octahedral sites rather than tetrahedral positions®. Co, Ni, and
Zn ions substituted for the divalent metal ions in the Fe;O,. For
the electrochemical result, LSV results showed that both
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CoFe 0, and NiFe,O, have a higher performance than the
others (Figure 11a). The oxidation peak can be only observed
in CoFe,O, and NiFe,0O, samples (Figure 11a, insert), while
Tafel slope can separate into two groups, CoFe,O, and NiFe,O,
were the first group with the value around 55 mV/dec, Fe,O,
and ZnFe,O, were the second group with a value around 115
mV/dec (Figure 11b).

Therefore, it seemed that the divalent metal is still the active
site for OER, while the crystallographic sites should be the
minor effect toward the performance. However, the divalent
metal ions were placed at the different environments in the
structure, indicating that the behavior would be different in the
normal spinel structure. Furthermore, in-situ grazing-angle X-
ray diffraction was used to figure out this issue. When the OER
is beginning, both CoFe,0, and NiFe,0O, exhibited a new peak
at Q = 14 A" with increasing the applied voltage (Figure 12),
indicating that the formation of metal oxyhydroxide was a
similar behavior to that of Co,0,". In contract to these two
samples, Fe;0, and ZnFe,O, lacked of any new feature peak or
any shift in position at higher voltage (Figure 13), which can
explicate the different behavior from the electrochemical
observation. The CV curves reveal the oxidation peaks should
be referred to the phase transformation into metal
oxyhydroxide, and the observations from Tafel slope suggested
that the activity of electrocatalysts should refer to this structural
transformation. As a result, the occurrence of present structural
transformation toward metal oxyhydroxide is the key to
dominate the activity of OER. In the cases of both CoFe,O,and
NiFe,0,, the divalent metal ions onto the surface will transform
into metal oxyhydroxide, and then the metal oxyhydroxide on
the surface will act as the main active phase for OER*,

Conclusion

In summary, we have provided several systems to
understand the operating of spinel structure metal oxides during
OER, and have demonstrated the in-situ XAS and in-situ
grazing-angle X-ray diffraction to achieve this goal. First, CoO-
modified Co,0, with reversible junction layer results in a fact
that the phase transformation becomes easier and make the
electrocatalysts more stable. Second, NiCo,0, was utilized as a
maodel to realize the active site within the structure for bimetallic
spinel oxide, in which Ni is the main active center while Co
might not contribute to the reaction. For the influence upon the
oxidation state of electrocatalysts toward OER, two metal ions,
Zn and Al, well-known as non-active metal for OER were

employed to substitute for the different oxidation states (i.,
Co™ and Co™) in spinel structure. The result can reveal that the
divalent metal ions are the active metal. For the effect of
crystallographic site, we choose Fe,O, with inverse spinel
system as a model to address this issue, in which the
replacement of the Fe(I) with a series of divalent metal ions to
clarify the activities at octahedral site. At the end, we can further
confirm that the divalent metal ion is the active site regardless
of crystallographic sites. The most importantly, to achieve the
excellent activity toward OER, the divalent metal ion has to be
transformed into metal oxyhydroxide that is the active phase for
OER.
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Abstract
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Ao, ZOHETIZ, Z OHIERFULE 2 RS
T 2YE OV R A X SRS & U
WX 2N 7o HlEZ O THLG NI TS5 2 LR
HINE L7z, Fric, HEZIZSERRE &b ICBonH
&L, ZOHETIE, PRTER, BT Fe-Si &4
DOMER, WM & 200 OYE~DEEZ I 5
PICTHIEERHBLA, £/, TiE~v bLicix
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¥ PVOEREE RSB 5K%E - R¥ER & DR
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TOENEEIC BT, ElEE X AN 7 orGHE
DHRETH B,
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s X FER DR

PR NGB A v & —  FIHEESS
FRIEFE D FEREFEHFY (2017 £9 A 30 HRE)
SPring-8
Beamiine Name Publc Use | _2007| 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | Total
BLO1B1 |XAFS 1997.10| 244 54 59 58 75 65 74 92 73 78 58 930
Technical Journal 1 1
BLO2B1 [Single Crystal Structure Analysis 1997.10 98 10 13 19 12 18 36 42 35 38 19| 340
BLO2B2 |Powder Diffraction 1999.9 | 307 66 65 67 82 59 96 70 78 87 40| 1017
BLO4B1 |High Temperature and High Pressure| 1997 10| 117| 14| 20| 21| 22| 16| 20| 19| 16| 16| 3| 284
BLO4B2 |High Energy X-ray Diffraction 1999.9( 123 17 26 28 23 28 28 33 36 37 15| 394
Technical Journal 1 1
BLO8W  [High Energy Inelastic Scattering 1997.10 95 9 12 12 20 19 15 13 19 14 9 237
BLO9XU  [Nuclear Resonant Scattering 1997.10 80 12 9 9 13 13 15 15 18 15 5| 204
BL10XU [High Pressure Research 1997.10| 203 33 24 35 32 28 21 29 25 24 12| 466
BL13XU |[Surface and Interface Structure 2001.9 77 28 16 18 27 6 16 20 23 32 19| 282
BL14B2 |Engineering Science Research Il 2007.9 2 16 25 32 36 53 53 60 45 42| 364
Technical Journal 1 1 1 3
BL19B2 |Engineering Science Research | 2001.11 83 22 20 18 35 53 57 61 63 62 47| 521
Technical Journal 1 1 1 2 5
§ BL20B2 |Medical and Imaging | 1999.9 | 124 26 15 17 24 35 28 25 33 18 12| 357
E BL20XU |Medical and Imaging I 2001.9 54 24 24 36 27 21 40 44 37 33 14| 354
% BL25SU |Soft X-ray Spectroscopy of Solid 1998.4 | 216 24 21 21 25 22 24 30 20 19 14 436
§ Technical Journal 2 2
& |BL27SU  |Soft X-ray Photochemistry 1998.5| 207| 36| 15| 24| 31 18| 41| 34| 24| 35| 18| 483
BL28B2 |White Beam X-ray Diffraction 1999.9 56 16 14 9 15 10 21 18 21 18 10| 208
BL35XU [High Resolution Inelastic Scattering | 2001.9 42 19 5 9 12 8 14 13 15 12 11 160
BL37XU |Trace Element Analysis 2002.11 49 13 12 22 23 13 32 28 31 22 14| 259
Technical Journal 1 1
BL38B1 |Structural Biology Il 2000.10| 183 45 53 48 48 60 58 48 63 58 22| 686
BL39XU [Magnetic Materials 1997.10| 115 15 28 15 19 21 20 25 18 22 21 319
BL40B2 |Structural Biology Il 1999.9 | 235 25 31 44 42 43 70 54 53 56 39| 692
Technical Journal 1 1 2
BL40XU |High Flux 2000. 4 56 9 13 11 13 18 37 21 30 37 21 266
BL41XU |[Structural Biology | 1997.10| 385 61 78 66 66 53 65 55 58 61 25| 973
BL43IR  |Infrared Materials Science 2000. 4 40 13 10 6 8 11 8 11 17 15 15 154
BL46XU  |Engineering Science Research lil 2000.11 47 19 14 20 22 15 37 28 52 47 27 328
Technical Journal 1 1 2
BL47XU |HXPES - MCT 1997.10| 149 24 27 27 31 17 36 36 26 27 23| 423
Technical Journal 1 1
BLT1XU [QST Quantum Dynamics | 1999.3 9 4 13
BL14B1 [QST Quantum Dynamics Il 1998. 4 35 3 3 3 2 1 1 48
BL15XU |WEBRAM 2002.9 24 5 2 1 1 1 1 35
8 |BLi7sy  |GER Sonerent Soft Xray 2005.9| 1| 4| 2| 1| 7| e 1| 12| 5] 2/ 1| 52
% BL19LXU |RIKEN SR Physics 2002.9 5 1 1 2 1 10
g BL22XU |JAEA Actinide Science | 2004.9 4 1 1 6
& [BL23SU_|JAEA Actinide Science I 1998.6 | 38 4 2 2 2 3 2 53
® |BL26B1 [RIKEN Structural Genomics | 2009. 4 3 8 2 8 5 14 10 50
% BL26B2 [RIKEN Structural Genomics Il 2009. 4 1 5 3 4 7 10 6 36
% Technical Journal 1 1
& [BL29XU |RIKEN Coherent X-ray Optics 2002.9 8 4 1 1 14
BL32XU [RIKEN Targeted Proteins 2010.10 5 5 8 9 15 7 8 57
BL44B2 |RIKEN Materials Science 1998.5 13 1 4 1 19
BL45XU  [RIKEN Structural Biology | 1997.10 61 4 11 8 9 6 7 9 12 20 9 156
Subtotal 3583| 666| 661 701| 806| 740| 997| 965| 989| 987| 59111686
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Beamline Name Publc Use | 2007| 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | Total

BLO3XU |Advanced Softmaterials 2009.11 1 5 8 24 21 14 17 13 103
Technical Journal 35 42 39 36 33 185
BLO7LSU |Ghe University-of Tokyo Outstation | 509 11 1| 5| 6| 10| 12| 12| 17| 9| 72
BLO8B2 [Hyogo Prefecture BM 2005.9 1 1 3 6 7 5 5 6 34
Technical Journal 7 1 18 7 4 37
BLT1XU [QST Quantum Dynamics | 53 7 7 9 6 13 16 14 8 16 12 161
BL12B2 |NSRRC BM 2001.9 87 9 7 28 13 25 22 21 24 27 9 272
BL12XU |NSRRC ID 2003.2 18 8 5 15 10 14 11 16 19 15 4 135
BL14B1 [QST Quantum Dynamics Il 59 18 16 18 16 11 10 15 19 15 15 212
BL15XU |WEBRAM 2001 4 66 17 30 35 51 41 61 56 47 57 30| 491
@ [BL16B2 |Sunbeam BM 1999.9 28 3 6 8 6 4 3 6 4 10 2 80
% Technical Journal 2 18 17 14 11 16 12 90
3 [BL16XU |Sunbeam ID 1999.9| 25 1 6 6 2 2 2 3 4| 10 5 66
*g Technical Journal 21 21 18 18 15 9 102
‘g BL22XU [JAEA Actinide Science | 32 5 9 15 10 10 14 19 15 14 6 149
© [BL23SU |JAEA Actinide Science I 89 26 23 15 22 20 17 27 19 23 11 292
BL24XU [Hyogo Prefecture ID 1998.10| 111 7 8 5 6 7 8 5 4 5 3 169
Technical Journal 11 3 10 3 1 1 29
BL28XU |RISING Il 2012. 4 3 9 5 5 1 23
BL31LEP |Laser-Electron Photon Il 2013.10 1 2 3
BL32B2 |Pharmaceutical Industry ~ (2002. 9 - 2012. 3) 15 6 1 2 3 1 28
BL33LEP (Laser-Electron Photon 2000.10 27 3 5 8 2 3 4 3 2 2 59
BL33XU |[Toyota 2009. 5 2 5 2 8 4 10 7 38
Technical Journal 2 5 4 5 3 4 23
BL36xy | Satalytic Reaction Dynamics for 20131 11 7|1 s 9| 30
BL44XU [Macromolecular Assemblies 2000.2 | 122 22 30 21 48 57 58 46 56 47 34| 541
Subtotal 732| 132| 153| 188| 208| 229| 272| 296| 268| 304| 176| 2958
BL17SU [Coherent Soft X-ray Spectroscopy 20 18 13 12 10 13 3 7 5 8 109
BL19LXU |SR Physics 54 5 11 7 9 11 12 13 9 4 1 136
9 |BL26B1  |Structural Genomics | 100 23 13 15 7 8 7 4 5 4 186

C
‘E |BL26B2 |Structural Genomics Il 26 19 6 19 18 19 13 4 3 6 4 137
é BL29XU [Coherent X-ray Optics 115 16 9 16 8 16 15 9 10 13 3] 230
ué BL32XU |Targeted Proteins 2 9 8 8 7 11 1 46
@ |BL43LXU |Quantum NanoDynamics 1 1 1 3
BL44B2 |Materials Science 167 15 10 9 12 11 14 13 17 14 2 284
BL45XU [Structural Biology | 147 17 9 8 9 9 11 9 13 9 1 242
Subtotal 629| 113 71 86 75 96 84 67 70 70 12| 1373

SACLA
gg Beamline Name PukS)iI:'(]ICLere ~2007| 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | Total
BL2/BL3 |XFEL2/XFEL1 2012.3 1 13 27 37 46 26 150
| Hardware / Software R & D | 357] 22] 32| 38| 35] 56| 66| 12| 33] 39] 30| 720]

NET Sum Total 4504 | 804| 806| 884| 954| 925(1188|1077| 1134|1156 | 679|14111
Technical Journal 2 2 90 84| 100 73 69 20 440

A DICRERSE T D OISR, BEova DO TOY—7 1 VI EEEER. SPring-8/SACLA FIIFEAZRAEREE

Technical Journal : JASRI Hh%887E U e b2EE DA FITRRSEE

NET Sum Total : SEERICESRSN TV (ARKRICRRL TWERWSERMUNCRIT 230 &1)

BHE—LZ1Y BL) MSOBRNSARIHUIENENDE—LTT Y THIY MU,
DT SRR FEEFT—I =R (http,//user.spring8.orjp/?p=748&Iang=ja) IC 2017 £ 9 A 30 HF TICEFINIcT—FICEDOWTRD, SHEEEINS
AREMED B D E T,
- SPring-8 &7zl SACLA TORREFREICT BIEEIENT E—LT1 VAR LUREES DR EAN TS,
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FRFERBIRFZNAIZFE (2017 £ 9 A 30 BRE)

SPring-8
Beamline Name Pugilinchere Rs;g;ere;d Proceedings pu&zg%rons Total

BLO1B1 |XAFS 1997.10 931 66 86 1083
BLO2B1 [Single Crystal Structure Analysis 1997.10 340 14 31 385
BLO2B2 |Powder Diffraction 1999.9 1017 40 82 1139
BLO4B1  |High Temperature and High Pressure| g7 1 284 7 48 339
BLO4B2 [High Energy X-ray Diffraction 1999.9 395 13 50 458
BLO8BW  [High Energy Inelastic Scattering 1997.10 237 10 43 290
BLO9XU  [Nuclear Resonant Scattering 1997.10 204 15 33 252
BL1OXU [High Pressure Research 1997.10 466 22 59 547
BL13XU |[Surface and Interface Structure 2001.9 282 18 34 334
BL14B2 |Engineering Science Research Il 2007.9 367 10 33 410
BL19B2 |Engineering Science Research | 2001.11 526 45 87 658
é BL20B2 |Medical and Imaging | 1999.9 357 87 87 531
% BL20XU  [Medical and Imaging Il 2001.9 354 101 120 575
i;; BL25SU  [Soft X-ray Spectroscopy of Solid 1998. 4 438 15 60 513

>
QO |BL27SU |Soft X-ray Photochemistry 1998. 5 483 21 35 539
BL28B2 |White Beam X-ray Diffraction 1999.9 208 16 22 246
BL35XU [High Resolution Inelastic Scattering | 2001.9 160 5 11 176
BL37XU |Trace Element Analysis 2002.11 260 24 45 329
BL38B1 |Structural Biology Il 2000.10 686 11 59 756
BL39XU [Magnetic Materials 1997.10 319 17 76 412
BL40B2 |Structural Biology I 1999.9 694 13 110 817
BL40XU |High Flux 2000. 4 266 20 68 354
BL41XU |[Structural Biology | 1997.10 973 4 96 1073
BL43IR  |Infrared Materials Science 2000. 4 154 14 53 221
BL46XU  |Engineering Science Research lll 2000.11 330 18 33 381
BL47XU |HXPES - MCT 1997.10 424 93 120 637
BLT1XU [QST Quantum Dynamics | 1999.3 13 2 2 17
BL14B1 [QST Quantum Dynamics Il 1998. 4 48 1 11 60
BL15XU |WEBRAM 2002.9 35 19 7 61
g [BLI7SU B oanorent Soft X-ray 2005.9 52 1 29 82
l% BL19LXU |RIKEN SR Physics 2002.9 10 2 12
g BL22XU [JAEA Actinide Science | 2004.9 6 6
Eé BL23SU [JAEA Actinide Science II 1998. 6 53 4 15 72
; BL26B1 |RIKEN Structural Genomics | 2009. 4 50 54
% BL26B2 [RIKEN Structural Genomics Il 2009. 4 37 45
e BL29XU |RIKEN Coherent X-ray Optics 2002.9 14 1 15
BL32XU [RIKEN Targeted Proteins 2010.10 57 3 60
BL44B2 |RIKEN Materials Science 1998.5 19 3 22
BL45XU  [RIKEN Structural Biology | 1997.10 156 5 18 179
Subtotal 11705 751 1684 14140
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SPring-8/SACLA #&fE —

Beamline Name Pugi"nccgse Rs;gfrid Proceedings Puég;%rons Total
BLO3XU |Advanced Softmaterials 2009.11 288 11 299
oL D ™ |20001 72 ; 7
BLO8B2 |Hyogo Prefecture BM 2005.9 71 71
BL11XU [QST Quantum Dynamics | 161 8 33 202
BL12B2 |NSRRC BM 2001.9 272 1 275
BL12XU |NSRRC ID 2003.2 135 7 146
BL14B1 [QST Quantum Dynamics Il 212 11 63 286
BL15XU |WEBRAM 2001 4 491 11 42 544
é BL16B2 |Sunbeam BM 1999.9 170 12 68 250
r:% BL16XU [Sunbeam ID 1999.9 168 8 51 227
§ |BL22XU |JAEA Actinide Science | 149 1 37 187
E BL23SU [JAEA Actinide Science |l 292 102 438
BL24XU [Hyogo Prefecture ID 1998.10 198 19 58 275
BL28XU |RISING Il 2012. 4 23 23
BL3TLEP (Laser-Electron Photon II 2013.10 3 3
BL32B2 |Pharmaceutical Industry ~ (2002. 9 - 2012. 3) 28 31
BL33LEP (Laser-Electron Photon 2000.10 59 23 3 85
BL33XU |[Toyota 2009. 5 61 5 11 77
BL36XU Ejéfl()égﬁ Reaction Dynamics for 2013. 1 30 1 31
BL44XU [Macromolecular Assemblies 2000. 2 541 39 580
Subtotal 3424 150 535 4109
BL17SU  |Coherent Soft X-ray Spectroscopy 109 4 13 126
BL19LXU [SR Physics 136 8 26 170
» |BL26B1 |Structural Genomics | 186 2 19 207
% BL26B2 |Structural Genomics I 137 1 13 151
% BL29XU [Coherent X-ray Optics 230 14 36 280
”E BL32XU |Targeted Proteins 46 3 49
= BL43LXU |Quantum NanoDynamics 3 3
BL44B2 |Materials Science 284 2 15 301
BL45XU |[Structural Biology | 242 44 291
Subtotal 1373 36 169 1578
SACLA
§§ Beamline Name Pugilinccgse Rg;greerzd Proceedings pukﬁg%im Total

BL2/BL3 ‘XFELZ/XFEU 2012.3 150 4 9 163

| Hardware / Software R & D ‘ 720 ‘ 514 ‘ 455 | 1689 |

| NET Sum Total ‘ 14551 ‘ 1301 ‘ 2192 | 18044 |

Refereed Papers : Zth D DFERRX. BotA DD TOY—7 1 V7 B/ SPring-8/SACLA FIFFTRERE. ANFRiHRES
Proceedings : EsvLOTOY—F1 >

Other Publications : FEFFZANMHRT. LSO DICYTIFESRWED St BTA H Z0fhe LTERShcb0)
NET Sum Total : FBRICESRSINTWSHHR ARRICERRL TLVEWSERMONCBIT 230 E &43)
BHE—LZ1Y BL) HMSOBRENSRIFEHIENZTNOE—LTA YV THIV Ml
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Scientific Reports-1
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2016B4902 | BL15XU LI %588
2015B4904 | BL15XU LFH %588
2014B4908 | BL15XU LI %588
34022 Tomoaki 7(2017) 2014A4908 | BL15XU ILIFH 588 |Charge Screening Strategy for Domain Pattemn Control in Nano-
Yamada 5236 2013B4908 | BL15XU |LIFH %83 |scale Femroelectric Systems
2013A1525 | BL13XU LFH %588
2012B4906 | BL15XU LI %588
2012B1554 | BL13XU LI %588
2016B6648 | BL44XU & BT
2016A6648 | BL44XU & BT
2016A2510 | BL41XU & BT
2015A6549 | BL44XU & BT
201586549 | BL44XU & BT
2015A1086 | BL41XU & BT
2014B1533 | BL41XU T2 R
2014B6944 | BL44XU T2 RE
s unreyCre 1007 [ apvancon | sy | | Irnmacee M S e
2014A1283 | BL41XU T8 BE '
201386844 | BL44XU T2 RE
2013B1288 | BL41XU T2 RE
2013A6844 | BL44XU T2 RE
2012B6738 | BL44XU T2 RE
2012B1205 | BL41XU T2 RE
2012A6738 | BL44XU T2 RE
2012A1058 | BL41XU T2 R
34130 |Fan-Yong Ran 5(2015) 2015A4703 | BL15XU E H =L |ntype Cc.)nversio.n of SnS by Isoval.ent lon Substitution:
10428 2015B4703 | BL15XU FH =3  |Geometrical Doping as a New Doping Route
200280781 | BL40B2 RE ER ) i
wie (menvan |S00 oo | puseon |5 |07 Sne e eenoror
2011A1891 | BL38B1 R ER
2012A6737 | BL44XU FH &
201286737 | BL44XU FH &5
e i : lytic Mechanism
it fomeao [ [ | awv | m s | omeoe st ison e s e
4874 201386843 | BL44XU FH &5 iyase ’
2014A6943 | BL44XU FH &
201486943 | BL44XU FH &5
201371539 BLO4B2 B EH{% Pair Distribution Function Analysis of Sulfide Glassy Electrolytes
34173 Shinya 7(2017) 201381197 BLO1B1 B iR for All-Solid-State Batteries: Understanding the Improvement of
Shiotani 6972 201581985 | BL04B2 ER E=4 i g ) =
S lonic Conductivity under Annealing Condition
2016A1842 | BL04B2 ER E=4
201686649 | BL44XU foE=a
2011A6647 | BL44XU foE=n
2014B6956 | BL44XU foE=a
2014A6956 | BL44XU feE=a
2011B6647 | BL44XU foE=a
34206 | Udin Bahrudin 7(2017) 2011A6650 | BL44XU o = Inhit.)itory Eﬁ.ects of.LocaI Anesthetics on the Proteasome and
5079 2011B6650 | BL44XU A &= Their Biological Actions
2012A6749 | BL44XU foE=a
2012B6749 | BL44XU foE=a
2016A6649 | BL44XU foE=n
2014A6959 | BL44XU A %=
2012B6754 | BL44XU A %=
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2010A4254 | BL12XU L A&
2010B4266 | BL12XU L A&
2011B4260 | BL12XU H BEA
2012A4265 | BL12XU H BEA
e 2012B4256 | BL12XU H EA . .
34032 $2c;?2(|) . ; 8(‘21217) 201384260 | BL12XU S BEA $L%53§falé1$gic:n Ar;r;c:jr:ious Valence Crossover in Cubic
2014B4130 | BL12B2 L A&
2014B4257 | BL12XU L A&
2014B4267 | BL12XU L A&
2016B4266 | BL12XU TH BEA
2011B4266 BL12XU | Tsuei Ku-Ding
Shinichi 7(2017) = |Structural Basis for Ced1 Auto-inhibition in the Wit Pathway
34262 Terawaki 7739 20181352 BL38B1 i B through Homomerization of the DIX Domain
34334 Rebecka 7 (2017) 201588054 BL3 Fat% BIET | Serial Femtosecond Crystallography Structure of Cytochrome ¢
Andersson 4518 2016B8031 BL3 Neutze Richard |Oxidase at Room Temperature
7(2017) Dugdale Vacancies, Disorder-lr.1du.ced Smearing of the Elect.rc.)nic .
34428  |David Emsting 2013B1355 BLOBW Structure, and lts Implications for the Superconductivity of Anti-
10148 Stephen . -
Perovskite MQCU_%NIZ%
34455 Jonathan 7(2017) 2014A3502 | BL11XU AH &F  |Magnetic Moment Evolution and Spin Freezing in Doped
Pelliciari 8003 2014B3502 BL11XU BH B BaFe,As,
6(2016) 2011B1386 | BLO2B1 B0
34457 | Yuuki Kitanaka 30216 2012A1359 BL02B1 ¥ th— | Polarization Twist in Perovskite Ferrielectrics
2012B1243 | BLO2B1 B0 =
6 (2016) 2014A4127 | BL12B2 | LuYUTINg |o0 o Amendment Immobiizes Lead in Rice Paddy Soils and
34522  |Honghong Li 31616 2014A4139 BL12B2 Liu Yu-Ting Reduces its Phytoavailabilty
2014B4138 BL12B2 Liu Yu-Ting
Kenjio 7(2017) 2014A6933 | BL44XU igRs e  |Discovery and.Mechanistic Characterization of Selective Inhibitors
34525 Hanaoka 40227 of HZS-Produ0|hg Enz.yme.: 3-Merc§ptopyruvate Sulfurtransferase
2014B6933 | BL44XU B H5T (BMST) Targeting Active-site Cysteine Persulfide
34605 Saki 7(2017) 2016B4126 | BL12B2 | X{RE 51E |Preparation and Characterization of a New Graphite
Nishiyama 7436 2016B4131 BL12B2 RIFE A1 | Superconductor: CagsSrosCs
Physical Review B-1
2012B4801 | BL15XU 1EE 1=
2012B4802 | BL15XU 15 1=
34018 Katsuya 96 (2017) 2013A4801 BL15XU %k — Hard X-ray Photoemission Study of the Temperature-Induced
Ichiki 045106 2013A4802 | BL15XU 15— Valence Transition System EuNix(Sii..Ge,)z
201384800 | BL15XU 178 =
201384904 | BL15XU | =4t ThRER
9 (2017) 2011B3834 | BL23SU Bl B Experimental Observation of Temperature and Magnetic-Field
34127 | Yuiji Saitoh 035151 2012A3834 | BL23SU TR R Evolution of the 4fStates in CeFe, Revealed by Soft X-ray
2012B3834 | BL23SU =Rk tHR Magnetic Circular Dichroism
2014B4800 | BL15XU 1A% =
2014B4902 | BL15XU | =4t ThRER
34162 Awabaikeli | 96 (2017) 2015A4800 | BL15XU hRE 1Z Photoemission Study of the Electronic Structure of the Kondo
Rousuli 045117 2015A4906 | BL15XU | =+ TBRER | Lattices YboPtsXis (X=Al, Ga)
2015B4801 | BL15XU 1A% =
201584908 | BL15XU | =4t ThRER
2014A4504 | BL15XU Ak E=E
34379 Hai Feng 94 (2016) 2014B4501 BL15XU IR —BR Ba:NiOsOg: A Dirac-Mott Insulator with Ferromagnetism Near
235158 2015A4502 BL15XU Belik Alexei 100K
2016B4504 | BL15XU LG —pBk
2015A4254 | BL12XU LR A&
2015A4128 | BL12B2 LR A& ) ,
o | Mot e [t | s | hs | STESAm s en sy
Yamaoka 085129 2016A4256 BL12XU W A& As K-absorption Edges
2016B4262 | BL12XU LR A&
2016B4134 | BL12B2 LR A&
Ryota 9 (2017) 2014B1340 | BL43IR B E,E—EB Dimer—Mott a.nd Charge—Qrdered Insulati’ng State§ in the Quasi-
34470 Kobayashi 115112 2015B1756 | BL43IR /JWk 5EK | One-Dimensional Organic Conductors &'~ and &' (BPDT-
2016A0073 | BL43IR ERAR ZE | TTR)LICK,
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96 (2017) 2015A7484 | BLO7LSU A &r | Observation of Momentum-Dependent Charge Excitations in
34545 Keniji Ishii 115148 Hole-Doped Cuprates using Resonant Inelastic X-ray
5 2016A7510 | BLO7LSU | & A | scattering at the Oxygen KEdge
2013A3820 | BL23SU B
2014A3820 | BL23SU B
2014B3820 | BL23SU B
in-ichi 2017 El i f X=Al | i
y 201583820 | BL23SU | 7k P Py
2016A3810 | BL23SU B
2013A3820 | BL23SU B
2015A3820 | BL23SU B
i i i Angle-Resol
e | Soen | o ot [ o | s | FEo e e ety e Bt
Fujimori 125117 2016A3810 | BL23SU e 5f States in URS S Py: 9
201683811 | BL23SU | ek e
Angewandte Chemie International Edition
o 56 (2017) - . .
34006 Mattia Sist 36253629 2014A0078 BLO2B1 Iversen Bo Low-Temperature Anharmonicity in Cesium Chloride (CsCl)
Shinichi 55 (2016) 2015A1881 | BL02B2 Biis B— i -
hi f P2-Type NagzM
34434 | Kumakura | 12760-12763 2014B1820 | BLO2B2 Biis B— Sodium and Manganese Stoichiometry o ype NazoMnO;
2013B7822 | BL36XU [ FESEAN
2014A7821 | BL36XU =
Hirosuke 56 (2017) L : Operando 3D Visualization of Migration and Degradation of a
344 Matsui 9371-9375 201457621 BL36XU I 5 Platinum Cathode Catalyst in a Polymer Electrolyte Fuel Cell
2015A7821 | BL36XU [:FESESN 4
2015B7821 | BL36XU M =
Eichi 56 (2017) Bromination of Cycloparaphenylenes: Strain-Induced Site-
34504 2016B1268 | BL02B1 WF X Selective Bis-Addition and lts Application for Late-Stage
Kayahara 10428-10432 L
Functionalization
2013A1219 | BLO2B{ MH &
2014A1048 | BLO2B1 MH & ) - ) .
are |0 |soin  [evsron | ecesr | pun ca | s i s s e
Uchida 12576-12580 201481082 | BL40XU MH & Ring b4 4 oy
2017A1084 | BL4OXU MH &
2017A1120 | BL4OXU MH &
2016A1103 | BLO1B1 = BE
2015A1575 | BLO1B1 £ &
Takato 56 (2017) =i \:E Mild Hydrogenation of Amides to Amines over a Platinum-
34612 Mitsudome 9381-9385 201581571 BL 1482 SH RE Vanadium Bimetallic Catalyst
2016A1525 | BL14B2 = BE y
2016B1546 | BL14B2 = BE
Applied Physics Letters
Kenta 111 @017) 2015A3872 | BL23SU ESR ¥8/ | Design and Control of Interface Reaction between Al-based
34095 Watanabe | 042102 2015B3872 | BL23SU JESP FH | Dielectrics and AlGaN Layer in AiGaN/GaN Metal-Oxide-
2016A3822 | BL23SU JEEB | | Semiconductor Structures
34415 Seiji 111 (2017) 2014B1459 BL13XU IS B— Electric-Field-Induced Lattice Distortion in Epitaxial BiFeO; Thin
Nakashima | 082907 2015B1516 BL13XU IS S Films as Determined by in situ Time-Resolved X-ray Diffraction
103 (2013) 2010B1781 | BL46XU =hE BT Direct Measurement of Band Offset at the Interface between
34481 Shin Tajima = CdS and Cu,ZnSnS; using Hard X-ray Photoelectron
243906 2010A1713 | BL46XU Bl % Spectroscopy
2014A4703 | BL15XU JEK TR
as01 | Kiha 109 (2016) 2014B4704 | BL15XU JE/K | Growth of (111)-Oriented Epitaxial and Textured Ferroelectric Y-
Katayama 112901 2015A4702 | BL15XU FISE & doped HfO, Films for Downscaled Devices
2015B4702 | BL15XU JEK
e 111 (2017) - Enhancement of the Spin-Orbit Torque in a Pt/Co System with
34576 | Yuki Hibino 132404 2015B0901 | BL25SU TE Kty aNaturally Oxidized Co Layer
Japanese Journal of Applied Physics-1
34184 Yaping 56 (2016) 2014A0109 BLA7XU =i H— High-Density Formation of Ta Nanodot Induced by Remote
Wang 01AEO1 Hydrogen Plasma
Nobuyuki 56 (2017) [ Photoemission Study on Electrical Dipole at SiO./Si and
34191 Fujimura 04CBo4 2014A0109 | BL47XU BlE 3 HIO./SIO, Interfaces
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34353 Akira 56 (2017) 2014B1290 | BL35XU KH B8 Single Crystal Elasticity of Gold up to ~20 GPa: Bulk Modulus
Yoneda 095801 2016A1058 BL35XU XH BB Anomaly and Implication for a Primary Pressure Scale
) Synthesis of Copper Particles Covered with Cobalt-Catalyzed
34359 | Snigekatsu | 56(2017) 2016A3617 | BL14B1 | 7 Z5 | Carbon Nanofibers and Their Application to Air-Curable
Ohnishi 07KD03 .
Conductive Paste
Yasushi 56 (2017) Ferroelectric Properties, Average and Local Structures of
2013A1631 BL14B2
34496 | | emoto 101501 013A163 HEER (Bi,RE)4(Ti,Nb)sO12 (RE = La, Pr, Nd)
Macromolecules
50 (2017) 2014B1411 BLO4B2 B gk | Microscopic Structure of Solvated Poly(benzyl methacrylate) in
34008 Kenta Fujii 4780-4786 an Imidazolium-Based lonic Liquid: High-Energy X-ray Total
201581429 BLO4B2 B X Scattering and All-Atom MD Simulation Study
2014B1368 | BL40B2 18E B
2016A1020 | BL40B2 =R = Molecular A fion States and Phvsical Properies of
r—— olecular Aggregation States and Physical Properties o
34544 Yuiji Higaki 50 (2017) 201381442 | BLAOXU =T 5 Syndiotactic Polystyrene/Hydrogenated Polyisoprene Multiblock
61846191 2014A1250 | BL4OXU R = Copolymers with Crystalline Hard Domain
2015B1519 | BL40XU 18E B poy W
2013B7261 | BLO3XU A FE
2011A1434 | BL04B2 B X i .
34557 ﬁ?:z:awa 2%;0_;;% 201581753 BLO4B2 = ﬁolL\j/ie;ted Structure of Cellulose in a Phosphonate-Based lonic
2016B7260 | BLOSXU | TR BE | .
2015A1179 | BL40B2 FE &
34606 Hirokazu 50 (2017) 2015B1100 BL40B2 FE & Synthesis and Solution Properties of a Rigid Helical Star
Hasegawa 7491-7497 2016B1088 BL40B2 FE & Polymer: Three-Arm Star Poly(quinoxaline-2,3-diyl)
2016A1052 | BL4OXU 2l B
. | 48(2015) I Creation of Cylindrical Morphologies with Extremely Large
34611 Yusuke Asal 1538-1542 2014A1446 BL4OXU e 25 Oblong Unit Lattices from ABC Block Terpolymer Blends
RSC Advances
Takeharu 7 (2017) 2016B1104 | BLO1B{ & L= Synthesis of Carbon-Supported Pd-Co Bimetallic Catalysts
34150 Yoshi 2920492300 p— Templated by Co Nanoparticles using the Galvanic
2016A1095 BLO1B1 AR a5t Replacement Method for Selective Hydrogenation
o 7(2017) Chen Selective Catalytic Reduction of NO with NH; over Mo—Fe/beta
34215 Jianiin Deng 7130-7139 2016A1039 BL27SU Yongsheng Catalysts: the Effect of Mo Loading Amounts
) Lithiation-Induced Crystal Restructuring of Hydrothermally
saa77 | TSanYeo | 6(2016) 201584135 | BL1zge | CM9CNa | o red SWTIO, Nanocrystalite with Substantially Enhanced
Chen 48620-48629 Chin ) ) -
Capacity and Cycling Performance for Lithium-lon Battery
2016A4607 | BL15XU AR St
Tsubasa 7 (2017) L i{# NoO-Emission-Free Exhaust Remediation by Rh-NbO,
34675 Imai 9628-9631 201684600 BL15XU FRIER St Nanocomposites Developed from RhsNb Alloy Precursor
201584605 | BL15XU RH £ Po P Ry
2014A4603 | BL15XU (SIS )
34579 Oruganti 6(2016) 2014B4605 | BL15XU PR 48 | Plasmon-Mediated Photothermal Conversion by TiN
Anjaneyulu | 110566-110570 | 2015A4602 | BL15XU RrTR ks Nanocubes toward CO Oxidation under Solar Light lllumination
2015B4602 | BL15XU (SIS )
ACS Applied Materials & Interfaces
Tetsuva 9(2017) Conductivity Modulation of Gold Thin Film at Room
34024 Vi 2015A5120 | BL16XU 2 fIE | Temperature via All-Solid-State Electric-Double-Layer Gating
Asano 5056-5061 ) .
Accelerated by Nonlinear lonic Transport
a5z | Mikiosaka | 2@017) 2015A2035 | BLO3XU VI ##8 | Charge Transport in Intermixed Regions of All-Polymer Solar
15615-15622 201581965 | BLO3XU VIl #5#& | Cells Studied by Conductive Atomic Force Microscopy
Zhenxin 9(2017) High-Performance Cathode Based on Microporous Mo-V-Bi
34319 2016A1259 | BLO1B1 | 3 Oxide for Li Battery and the Investigation by operando X-ray
Zhang 26052-26059 L
Absorption Fine Structure
Naoaki 8(2016) 2014A1718 | BLO2B2 Bt jm— | Thermal Stability of Na,CrO; for Rechargeable Sodium
34431 ) Batteries; Studies by High-Temperature Synchrotron X-ray
Yabuuchi | 32292-32299 2014B1820 | BLO2B2 892 — | Diffraction
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Kohsuke 53 (2017) 2016B1104 | BLO1B{ & L= Phenylamine-Functionalized Mesoporous Silica Supported
34151 Mori 46774680 R PdAg Nanoparticles: A Dual Heterogeneous Catalyst for Formic
2016A1095 BLO1B1 R Acid/CO.-Mediated Chemical Hydrogen Delivery/Storage
Masazumi 53 (2017) = Selective Hydrogenation of Nitroarenes to Aminoarenes using a
34261 Tamura 3377-3380 2016A1352 BLOTB1 BE = MoO,-modified Ru/SiO, Catalyst under Mild Conditions
2016A1120 | BLO1B1 e NE
Shingi 53 2017) 2016A1464 | BLO1B1 e 5 Ru Atom-Modified Covalent Triazine Framework as a Robust
34518 Yami schi | 10437-10440 2016B1098 | BLO1B1 e fMF Electrocatalyst for Selective Alcohol Oxidation in Aqueous
9 201681696 | BLOB1 | 28 AE | Electolytes
2017A1790 | BL14B2 Ef 1=
2015A1489 | BL13XU &
34550 Yuki 53 (2017) 2016A1421 BL13XU jE}} ]} ; A Highly Crystalline Oriented Meta-Organic Framework Thin
Watanab 10112-10115 = Film with an Inorganic Pillar
alanabe 201681435 | BL13XU 1l = J
Chemistry Letters
. 46 (2017) = Coke Resistance of Sr-Hydroxyapatite Supported Co Catalyst
34143 Shuhei Ogo 729-732 201681833 BL14B2 PR = for Ethanol Steam Reforming
Specific Enhancement of Activity of Carbon-Supported Single-
34153 Take?aru 46 (2017) 2016B1104 | BLO1B1 e Site Co Catalyst in the Microwave-Assisted Solvent-Free
Yoshii 789-791 . o
Aerobic Oxidation
46 (2017) 2015A1952 | BL46XU BIR & Fluorinated Benzothienoisoindigo Copolymers for Organic Solar
34490 Marina Ide 1133-1136 - Cells: A Comparative Study on Polymer Orientation and Device
2015B1633 | BL46XU R A | Performance
Naova 46 2017) 201581582 | BL19B2 FHFAK R | Crystal Structure Analysis and Electrochemical Properties of
34497 Ishi dya 1508-1511 2016A1509 BL19B2 #%ﬁ )§ Chemically Delithiated Li0_13Mno_54Nig,13COQ_1302.5 as Cathode
2015B1576 | BL14B2 HFEE R Material for Rechargeable Mg Batteries
Journal of Applied Physics
2015A3872 | BL23SU ERR 7R
! S = Comprehensive Study on Initial Thermal Oxidation of
Takahiro 121 (2017) 201583872 | BL23SU B A . i
4 = N 1 rf ide Growth in D
34096 Yamada 035303 2015B3801 | BL23SU B g:yéggi;ﬁ;n?ce and Subsequent Oxide Growthin Dry
2016A3822 | BL23SU ERR 7R
2012B4612 | BL15XU A Bt
119 2016 2013A4714 | BL15XU KiE Bt
34135 | Min Liao ) 657( o1 ) 2013A4715 | BL15XU Xi#5 Bfi | Difficulty of Carrier Generation in Orthorhombic PbO
2013B4703 | BL15XU FH &3t
2013B4704 | BL15XU e Fk
2011B4512 BL15XU Belik Alexei
i i i Double P ki
34509 Jinghua Li 1(2)2 éﬁ? 7) 201274507 BL15XU Bolik Alexei Elre\c(tgc;acliy Insulating Properties of the 5d Double Perovskite
201684504 | BL15XU | L@ —Ak BTe
2014A1329 | BL13XU B B ) i e
D Na-
34514 igs;i?hi 1(2): 3%217) 201581222 BL13XU IR EAER ic))(n(t;c: h?féi)ls;?aj:tlon Morphology and Lattice Distortion in Na:
2016A1238 | BL13XU | TIP3 1IEAER 4
Journal of Materials Chemistry A
One-pot Synthesis of Molybdenum Oxide Nanoparticles
34517 Yastiaka 5(2017) 2017A1063 | BLO1B1 R F|E | Encapsulated in Hollow Silica Spheres: an Efficient and
Kuwahara 18518-18526 o
Reusable Catalyst for Epoxidation of Olefins
34571 gz::;f\el\:.- 4(2016) 2015A4602 | BL1SXU PIER 98 | Nanostructured Polymeric Yolk-Shell Capsules: A Versatile Tool
Ballester 9850-9857 2015B4602 | BL15XU Faep Zakst | for Hierarchical Nanocatalyst Design
2016A4607 | BL15XU (SIS
24573 | Ge Yin 5(2017) 2016B4600 | BL15XU PR 488 | Selective Electro- or Photo-Reduction of Carbon Dioxide to
12113-12119 2015A4603 | BL15XU KE #S Formic Acid using a Cu-Zn Alloy Catalyst
2015B4605 | BL15XU KA £
Kookth . 5(2017) 2016A4607 | BL1SXU PIER 8 | Mixed-Valence NaSbs0; Support toward Improved
34578 Ramakrishnan El wiic Perf inth R ion Readi
Deepthi 1667-1671 2016B4600 | BL15XU FARR Bkt lectrocatalytic Performance in the Oxygen-Reduction Reaction

SPring-8/SACLA FIR& 153 2017 £11 B 389

SPring-8/SACLA #&fE —




SPring-8/SACLA COMMUNICATIONS

The Journal of Physical Chemistry C

MARES E= HESIER Ersiie E=LF1Y FEREEE iy
34951 Hiroki 121 (2017) 2016B1493 | BLO1B1 LA 3R | Monodisperse Iridium Clusters Protected by Phenylacetylene:
Yamamoto 10936-10941 2016A1436 BLO1B1 NG| Implication for Size-Dependent Evolution of Binding Sites
121 (2017) 2015B1398 BLO1B1 e —3) Mechanism of Accelerated Zinc Electrodeposition in Confined
34401 - Nanopores, Revealed by X-ray Absorption Fine Structure
Munoz-Noval | 18047-18056 2016A1297 | BLO1B1 RE —3h | spectroscopy
Naoaki 120 (2016) 201381752 | BLO2B2 EiiE jE— Understanding Particle-Size-Dependent Electrochemical
34433 Yabuuchi 875-885 = Properties of LibMnOs-Based Positive Electrode Materials for
aouu 2012A1672 BLO2B2 55 B Rechargeable Lithium Batteries
2013B7458 | BLO7LSU | De Groot Frank
) 121 (2017) Van Schooneveld | In-Situ 2p3d Resonant Inelastic X-ray Scattering Tracking
8 Boyang Liu 17450-17456 2014A7468 | BLOTLSU Matti Cobalt Nanoparticle Reduction
2014A7470 | BLO7LSU Liu Boyang
Journal of Physics: Conference Series
2014B1329 | BL20B2 EF BEA
33998 Masato 849 (2017) 2015A1400 | BL20B2 B BA Current Status of X-ray Phase Imaging at SPring-8: Toward 4D
Hoshino 012054 2015B1323 BL20B2 28 BEA X-ray Phase Tomography for Biological Samples
2016A1285 | BL20B2 EF BA
2014A3200 | BL24XU B85 5
34065 Hidekazu 849 (2017) 2014A3203 | BL24XU =EF Hard X-ray Multilayer Zone Plate with 25-nm Outermost Zone
Takano 012052 2014B3200 | BL24XU BE 5 Width
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34142 Okada ;gl1|n79 7 June 201681833 BL14B2 BoR & of Methane over Pd/CeQ in an Electric Field
Cell Chemical Biology
Chihaya 24.2017) 2014B2015 | BL26B1 RIE & Molecular Insight into Evolution of Symbiosis between Breast-
34137 — Fed Infants and a Member of the Human Gut Microbiome
Yamada 515-524 201682714 | BL26B1 RE ¥R | Bifdobacterium longum
Cell Reports

2012B1048 | BL41XU | #ABMR =&

PN . ial for E
34268 | Jun Ueda ;gé_zégg ) 201381060 | BLAIXU | HER (- ;f:t'ss Spﬂi:{f ':::;;e Variant H3t Gene Is Essentialfor Entry
2014A1042 | BL4IXU | #AbMR =& permetog
Cell Research
34102 | Xinzhe Yu 27 (2017) 2012A1832 | BL41XU FAIl #H | Dimeric Structure of the Uracil:Proton Symporter UraA Provides
1020-1033 2015A1029 | BL32XU Yan Nieng Mechanistic Insights into the SLC4/23/26 Transporters
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Zhang 1712-1715 2014B1438 | BL38B1 RE B Cytochrome Heterodimers by Using Chimeric Proteins
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The Chemical Record
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oot | vorisai | 200 oo | momr | ok | fereeebeomn b o
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Sigma 82(2017) e Shortest Double-Walled Carbon Nanotubes Composed of
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Contributed Papers from Materials Science & Technology 2016
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— X-ray
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Crystal Growth & Design
34256 Masayuki 17 (2017) 201383202 | BL24XU IR 55 | Homoepitaxial Hydride Vapor Phase Epitaxy Growth on GaN
Imanishi 3806-3811 2014A3202 | BL24XU R £ | Wafers Manufactured by the Na-Flux Method
Dalton Transactions
Liquid-phase Oxidation of Alkylaromatics to Aromatic Ketones
Yasutaka 46 (2017) == = ) | 3 .
34091 Kuwahara 84158421 2016A1057 BLO1B1 RFR TE with Molecular Oxygen over a Mn-based Metal-organic
Framework
Earth and Planetary Science Letters
A The Effect of Iron and Aluminum Incorporation on Lattice
34002 | YOSMWUK ] 474(2017) 2014A0080 | BL1OXU EEME B | Themmal Conductivity of Bridgmanite at the Earth's Lower
Okuda 25-31
Mantle
The FEBS Journal
= Crystal Structure and Identification of a Key Amino Acid for
s & iy
34134 Tomohiko 283 (2016) 201482015 BL26B1 IRE ER Glucose Tolerance, Substrate Specificity, and
Matsuzawa | 2340-2353 2011A1908 BL2GB1 HIE He Transglycosylation Activity of Metagenomic B-glucosodase
Td2F2
FEBS Letters
34016 Hirotaka 591 (2017) 2014B1221 BL26B1 TH = A Structural Sketch of RedA, a Transcription Factor Controlling
Sugino 2019-2031 2015B2047 BL26B2 TH = the Master Regulator of Biofilm Formation
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2010A3713 | BL22XU | AFIH #H—
Free Radical Biology and Medicine
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Geochemistry International
Ryoichi 55 (2017) = Europium Anomaly Variation under Low-Temperature Water-
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Geophysical Research Letters
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Green Chemistry
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Historical Biology
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34324 Caizhi Shen | online: 09 Aug. 2016A1038 BL20B2 | KundratMartin | fiaoningensis (Paraves: Troodontidae) from the Yixian
2017 Formation, Liaoning, China
Industrial & Engineering Chemistry Research
56 2017) 2012A1297 | BLO1B1 557 #t | Highly Active and Stable Pt-Sn/SBA-15 Catalyst Prepared by
34090 | Lidan Deng 607172 2013B1478 | BLO1B1 RE # Direct Reduction for Ethylbenzene Dehydrogenation: Effects of
2014B1036 | BLO1B1 SSF #th | SnAddition
Inorganica Chimica Acta
34474 Masahiko 467 (2017) 2016A1863 | BL02B{ A2 FRA | Structural Diversity of Copper(l) Cyclodiene Complexes Bridged
Maekawa 204-211 2016B1957 | BL02B1 2R R | by 3,6-bis(2-pyridyl)-1,2,4,5-tetrazine
International Journal of Hydrogen Energy
o 2014A3602 | BL14B1 Gl B . - )
34397 gzict)grt:m ;2 gggz)“% 201483602 BL14B1 " S 2/::;313 of Novel Hydride LizAlFeHs at High Temperature and
2014A3614 | BL14B1 HhE T
International Journal of Molecular Sciences
Christopher 18 (2017) 2016A8041 BL3 =[ 48 X-ray Free Electron Laser Determination of Crystal Structures of
34498 D.M 1918 Dark and Light States of a Reversibly Photoswitching
Hutchison 2016A8032 BL3 VanThorJasper | Flyorescent Protein at Room Temperature
IUCrJ
201488050 BL3 &l 8
34453 Keitaro 4(2017) 2015A8048 BL3 =H 8 Experimental Phase Determination with Selenome-thionine or
Yamashita | 639-647 2015A8049 BL3 BE = Mercury-Derivatization in Serial Femtosecond Crystallography
201588046 BL3 T
Journal of Alloys and Compounds
N 699 (2017) ) | Antiferroelectric Properties and Site Occupations of R Cations
4267 Al Belik 2015A4502 BL15X lik Al
8426 B | gos937 0154450 SXU | BelikAlexel | i CagMgR(PO,), Luminescent Host Materials
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Murayama | 74-80 2015A1702 | BL14B2 K45 5,\E5 | of Supported Small Nanoparticles by Impregnation Method
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Masahir 671 (2012) 2010B5320 | BL16B2 THEE M2 | Insitu X-ray Absorption Spectroscopy for Identification of Lead
34394 S:ja ° e 2011A5320 | BL16B2 | MR #2 | Species Adsorbed on a Nickel Surface in Acidic Perchiorate
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and Related Phenomena

) 2014A1023 | BL27SU Bl B3 . .
(2017) Available Linear Dichroism in 3d Core-Level and 4f Valence-Band
34424 Yuina Kanai nline 2 Jan 2014A1149 | BL19LXU B3 o3 Photoemission Spectra of Strongly Correlated Rare-Earth
uinagana ;0 179 : 201481299 | BL27SU BB | o P 9y
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Journal of Electronic Materials
2014A3609 | BL14B1 IR A
Shogo 46 (2017) {LSH Pa Study of Catalytic Reaction at Electrode—Electrolyte Interfaces

34146 Kusano 3634-3638 201283609 BL14B1 At by a CV-XAFS Method
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34432 Tomida C11037 2014A6101 | BL31LEP s = | Performance of TOF-RPC for the BGOegg Experiment
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The Journal of Physical Chemistry Letters
34108 Toshiyuki 7 (2016) 2015A1013 BL02B2 AR E/\ | Structural Understanding of Superior Battery Properties of
Matsunaga | 2063-2067 2015B1014 | BL02B2 AR Z/\ | Partially Ni-Doped Li,MnOj; as Cathode Material
Journal of Physics: Condensed Matter
Kishor 29 (2017) Temperature Dependent Magnetic Compton Profiles and First-
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Journal of Raman Spectroscopy
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Journal of the American Chemical Society
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Yoshitaka 139 (2017) e Low- Temperatl.Jre Oxygen Storage of Clr Cr' Mixed-Valence
34421 ) 2016B1036 BLO1B1 =K i YCryP,0O4.5 Driven by Local Condensation around Oxygen-
Aoki 11197-11206 . .
Deficient Orthochromite
Journal of the Electrochemical Society
34435 | Kei Kubota 164 (2017) 2016B1876 | BL19B2 B% 8— | Origin of Enhanced Capacity Retention of P2-Type
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Journal of the Japan Petroleum Institute
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) 60 (2017) (Co)Polymerization by (Imido)vanadium Dichloride Complexes
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Coordinating Borate Moiety
Journal of Volcanology and Geothermal Research
2014B1099 | BL20B2 BAY B
Aika 343 (2017) %ﬁ o~ Rheology of Basaltic Ash from Stromboli Volcano Inferred from
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2016A1117 | BL20B2 BAY BB P pe
Materials
Characteristics of Carrier Transport and Crystallographic
Junichi 10(2017) Orientation Distribution of Transparent Conductive Al-Doped
34255 Nomoto 916 2016B1588 BL19B2 AR =— ZnO Polycrystalline Films Deposited by Radio-Frequency,
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Current Magnetron Sputtering
Materials & Design
N.G. 116 (2017) - Tuning of Nonlinear Optical and Ferroelectric Properties via the
_l_ =+
34266 Dorbakov 515-523 201584504 | BL15XU R Cationic Composition of Cags.15BiCd(VOs); Solid Solutions
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201583504 | BL11XU & B
Oxidation of Metals
200585311 | BL16B2 TEEE M
34387 Mikako 73 (2010) 2006A5311 BL16B2 TEE #2 | Influence of Oxidation Temperature and Cr Content on the
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2016B6635 | BL44XU RH %5
Royal Society of Chemistry Advances
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Science
2012A1180 | BL38B1 EN RA
2012B1445 BL41XU R/
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Soft Matter
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— USER LOUNGE-LETTERS FROM USERS

A—Ov/NOREHRY VI EiE

1. [FU I

¥ NIRRT E -9 4y PX E—AT4
V) OEkRe b - EHZ SR 2 ERINER 1T
EZHWE LT 8 HTMH 5 9 H EAIZHIF TS »
Froa—uay oS EEEE (Diamond Light
Source, SOLEIL, Swiss Light Source (SLS), MAX
IV, PETRA ) D% v 87 EGfEREITE—L 74 >~
D ZITo Ty ARETIE, SRIRSEL gz own
THET %,

2. Diamond Light Source

Diamond 121% 7 A& (2 ARl3gEkd) o PX ©—24
SAVH B, HENFDI ., 123, 124, VMXI,
VMXm D 4 KOE—L T4 VITMAT, fhFEsc
% % XChem % R 72,

123 12, it - V) 7 EDEBRILHED Bz P
L7z Hi E LT &, 4A $CoRK
EOHIHTRETH 5, X FROWIY - HHLD 572 7% K
T30, PX E—4 54 TR cYIH TEZ T
IR Z ELTW S, 2070, RloBmAI i, B
2N COBRSEI DN R v 2 E R
BHFE L Cn7eds, RELRE T RH 2759 THD, £
7o RER X fE O CRMRRERIS E CIlE T % 7%
HIZ, Bl PILATUS #Hids & B2 I 3E L
T3, BfE, HEFER—Z2TO1—5—FH % H
WL 7ZIRIETH 273, BRICHRE O B oz fIH L 72
PRRSEIOESD, & v VBB L 72h ) 7 A A
Ve NS KA A V7 EDNIEDPE 2 E DRRD
HTwatnZtThot,

VMXm &, #L{ERbho~Lf 70, F /) 74—
AAE—=L T4 THD, 5T UL 500 nm D
E— Lz O HMENAREIC 2 5 (EFHOHBIRD
PX ©'— 247 4 v Cld RN o 225 DB RS
2N 275V FEREET 570, 2OE—LF4
YHEklE EERIc B WTRYT T =Y HIEET) . Y

mETE—LSA Y ZERELT

PR NENRBED R AR v 5 —

g R ERGRTHEESE RO AR

7 IrurtA AOfENE Y =7y MIZT 570, Hl
TERREID B D 72 8 ORI FWEE (SEM) ZH|
PEHcH) AR B ) 2 2 TH B, HHERDVS
FIREFNIEABED S v > a = hTh o705,
BT D W TR AR E IR [ 232D > T
20 ZETHoT,

VMXi &, Firzic@ivhoe—n94 v Th s, M@
WOF—FHETIZY 37 E oM % kL 7L
— 225 121 280 B CHEHRECHIE T 325,
VMXi TliE2To 7T —2HlEZ#EM 7L —1+ (in
situ) O F FIFHHETITIH . UK DRIV
F2ATy 7%7%< L, BErdERo A8tz Hig L 72
E—AL7A4 v THb5, /hE—LP A X235 um ThH
D BUNMERORIE S AIRETH %, WHOE—L T A~
DE DLW BER Ny Fidal, ARV —va v
247 9 /N O HI R B O B b cE b L
EHEEARE I N T2 (K1), ZOUEL ITIE, ik
L7V — F ORMRE L BB EZfTIm Y 7 4 X
=YY —PEINTED, Zlin Ry b2 067
L— b ZE0 H UIETERE oES, MRz 7L —
bR ToL ERESN) 2Mib->TEh, 77U vos
DR 7L — b 2D L Ta=A X — &I T
HEZITI I T, By 74 A=Y »—TC
B D EEZ S LI, H 502U o X RESH

AYH{A—r—

==
2

: Fm%q

e

XEER VT

1 VMXi OE#fEt
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EZEETHIENTEDLY 7 b7 = 7T ORFE I
OTED, WEFERCHEEINS LW T ETH
%o

124 1, 5~60 ym O —LDHH R~ 4 7 1
TH—AARAE—LTFAVTHD, WY 37 EH DN
MO T—FZHIEIC I LN TS EW) 2 LT
Hb, WHEDIT=F X —5 %I HEDA, fh&b
TU—FrDEFMET 270D T=F A =% bE)
T3, ity 74 v 7oYh) &2 IFHELE N,
HDIP 23 TRITHEDI L THT, 61T, C
NS DI % 308 L 72 A= 212, iRl 2 52 )
av 7y FRATMERT =Y VY278
Za%iE 9 % &, Serial Synchrotron Crystallography

(SSX) 1Lk BHMEHNTEZL LI T ETHD, BIR
TR ING BEAMER—RADFHHEDZ L TH-
7

XChem (X-ray structure-accelerated, synthesis-
aligned fragment medicinal chemistry ) I3
Fragment-based screening (¥ > S 7' EIZkEET %
INE ALY (fragment) DA ) —=> ) %479
T ODFH (AT LEVSTH Xwhd L)
ThbH, MADAEYZ A 7 7Y DSPL (Diamond-
SGC Poised Library) # Fifi L. acoustic liquid
handler ECHO (Labcyte #t) % FHwC, fhffk 7L
— PO EIE LA ERE LY —F
VI LB ERREZ 0D, HEFICHIPTHEE 21T 7
DIT, FhihhZ BT 2 72 0 OIEBSEE OB, filih
? DMSO (L& ED L Tl 2 FIAEL) ~ Dl
DR LRI DHE 2 A&7 9 . MIFTsERii e —
L7 A4 2 104-1 T ) 25, WELHATIZHEME S T
Bh2—Y—i3Md 322 L3RV EN) I LETH
272, 728 XChem OF[HIX, fito> Diamond ® & —
2574 YA & FRIC User Administration System

(UAS) 2L TIT) &9 TH 3,

123, VMXm, VMXi ® & ) IZfhDfiatic v F v
Ly Py I E—h A v EBHRL TS LA
Diamond OFHETH > 7z,

3. SOLEIL

SOLEIL |21Z, PROXIMA-1, -2 ® 2 AD PX &£ —
LIAVYH D, 2 RIFHEHH2ERETH D,
PROXIMA-1 23 FOEWE —LATYA VAR ERE

W T ERHZLOMMEZREL T 0T,
PROXIMA-2 39 A4 707 A—HAE—=LTF74 T
H D WU OREERT 25 L L TW» 5,

PROXIMA-1 D=4 7 4 > DiEHIZ, 0 HEH
FE—2aME, KIEHIZA o 2a7ay e b,
KEESPEFERIHC, D OAR~HIBHIC? AT I v 7
I—HF=PFHL T %, 2—¥ =350 1 H 14T
» %73, Block Allocation Group (BAG) & \>-TH
BOL—H =20 —L1%5 4 L% HLFATHHT 24
ABH B EVH, BAG TIRAIS v —H —[E+LH
=LA LEEFATH) ZLDHD, £, BAGD
FCIEH 22— — 1R IR D 2 — 4 — 1T
ERTELIELHZEDIETH D, 2—F =R
Z2% v 7 (4 NIFE) 251 HEZIT Local Contact
ELTEFBHIGL, 2D H B 1 NSPEFEMH 2 —
—HHDAY v 7 ThHhot, E=L T4 V6D
EHERICAIE T 272D, A% v 7 (3WEEMNT % CIfi
A THEEDI ETH D, EEMHL—Y—DY;
BT, HEPHNUTHEZ RS v 70TH) 2L b H
Lfth, BEETE CHAR— b2 T22LbHDEHT
H5,

ZOfth, <A 7 2B T34 S SOLEIL (2134
S>TED, SSX FHDOREIF L F DRFs 72 I &
Tz,

Diamond ® X 9 ZIRFZ I H0HDDFE L —
P—PR—FMckbh, ZEZO2DHL TV 2003
SOLEIL ORI TdH - 72,

4. Swiss Light Source

SLSIZIE3EKDPX E—=LTA4 UD3H D, »Wid
Macromolecular Crystallography Group %3Hif#] % #
T3, X06SA GHifR PXI), X10SA (&S PXII) 13,
TyYal =&ML L 2 BEOEREHVT
A7 E—LAPBHHTELE—LTA U TH D,
PXI %8 2 BRH D% & L C WinLight #:8 (7 7 >
2) ®bender ZFJHL 7% KB 2 7—%2H\Tw5D
IZxf L. PXII %, Paul Scherrer Institut (PSI) i
FINTX ) 74 —LL Y REAHLTOS, TN
O UNERICIGTE % X 9 122 ZHBEFE ORI
ROBYEER L7 L) TH 5,

H 9 12D =474 >~ PXO6DA GBS PXIID) 13,
ERAE =L 74 v TH b, Ny FONEPSTF
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— USER LOUNGE-LETTERS FROM USERS

ZHIE L GRS TE S 2 L L fiib 7L —
FDFE (in situT) RN X izl TE2 2 L
MIDE—LIFTA VORETH S, E—LTF7A VDT
CiE IRy o Eofsi e Ry b HEhE 5
BIEEE D D | SLS ICHEZE o2 — =235 L
T3 EW) T ETHD, MHHEKEHD in situ JE
ZhTonTEhH, 772>y rPEARv—vavzk
19 0w 2 e ThHho, Shi% DE—LF
A VT in situ PIEDFNEIZEE > T/, 2D k9
WEMICRIH S T 2013 PXIN 721 C¢h o7z,

FT=FHEY 7 b7 2 7R T =5 OHE T —
G AT L EEZY 7 72Ty =T 60
B EF7ED b DAL w5, v 7 LT =
v ¥ ¥ —Ix CATS (Cryogenic Automated Transfer
System) & kidN 33— v ROPX E—ALF54 VI
ZLEBAINTWEARRY FTHo7D, AE—FE
KEOWEZHWE LTHEH LV Y 7 LF v
Py —DiFEED T, T DORFICIZ Staubli
(24 AH BEFEH Ry b oatt) BE o
HHY L T,

3DODE—LF74 D)L PXILIdd &b & s
2t (Vv T4 A, 7 K7y T -0 )
Ly 7R 7T v 7IERTHIE L T 2005 AT
BINIE—LTAVTH D, B 1 HIHET LRI
Bl A== ) BHET DD 7 —
TNZDOHEIRIZIGEL TE =254 2% L T
WHEWH)IZETHD, £/, SLS TA =LA VHllE
o T WA % v 75 EXPOSE &9 &4ka oK
0. SLS 2RI L 7-flE 2 55 o> Tz, PXIT
DOHEMFEOFICIE, Tt T = HlEZ T T
WHREIALHBEDI ETHDT,

INHD 3 ROE—L T A v OMEIIHRNTH
5, HE—L 74 122 NTODHYEFEDMLE X 41T
VB GHEDO L —RIREY 7 P 27y
TRRARZEGOIAYy 72 TR—FTYa Yy
ZHA. HEH D T Local Contact & X IFN 5 4%IC
%D 1 ACETOE—=L T4 v D2—F =Gz fT
STz, =% =26 DEMP b 7 7L Duiigix
Local Contact icw &, Local Contact 721} TRALT
FhOEAIR. E—L A vHSER Iy E
& IR Z T > Tz,

SLS TIE X I F 0 o HMAERZ b > 72 A

Yy 7BEFOVMADON—=FPY 7 F2ED EFT
W3, £/, HXADE—L4 74 v O 2RI
V) 2L, HFRE D I TR DBEFE 7 £
DHARTVEEZ LTV E L) THo 7,

5. MAX IV

FEAE & D B = ih o 72 MAX IV 1213 BioMAX & &
EN2PXE—LI4 W1 AD 3, JERIE, MiE
Z D 2 b AR DRI T, 8261213 WinLight #
#o bender Z V372 KB 2 5 —2fiH L T, &
BNy FNORTER: EOBERIZ, E—L 74 DL
R SERITAT ) 2o Il fEsk chFE S b o
EEALZEVI ZETHS (M2), BHcz—H—IZ
AT 5 HDDOREN 2 — —FH 7 = — X%
INp6 eV TETHoT, BFDELI v ¥R
VY TDPXE—LT7A4 VTHYEGHEIEE LA TH S,

FlHLlweA 7075 —AAE—L TV
MicroMAX DFHliHHEA TV 2, FHECIXE— L%
A4 X 1~10 pm, @AY 10” (monochro beam)~10"
(wide band path beam) photons/s & Bp.001 7 1:AE
% H1E L T2 %, BioMAX 28 o [alf 7 — & i %
THE—L 74 THEDIZH L T.BioMAX 1% SSX
BIC Kk 2ERT — Y HEPCRSH T — 7 MEE 5 —
Py MTHEZ, A VP = 7 7oA 7 ufilkin &%)
L 724 RlEFEZ2YI D B A TEHTE S X9
IZT3EDZ ETHHT,
HEHEZITIE—L 74 v & SSX D &9 72560
PR BIEZTTI) E—L 74 v OFlAEDEIZRRD
SPring-8-11 FHHilc BT BEICA S X I I,

2 BioMAX OEER/\YF
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6. PETRAIII

PETRA III Ti&, WMo 4977707 (EMBL)
DEPY 5 2 ARKDPX ¥ — 245 A > P13,P14 & DESY
PEHT A2E—L T4 Pll ORY¥YE{To T,

P14 13, BUMSf R EQBEL Vilklz ¥ =7y T &
L.KB S 9—2Hwi~vAf 70t —200FHTE %,
¥, PX E=LA 94 v ELTIERELLEITL Y X%
HuEte —n b FIHTE, KELBNOLAIE
Ly AzHeTHoNsHE T 7 74 VDKRE
BRE—LZHWTHEZIT>TWE E W) T ETH
o7, TT—FHVIEELEITL AR EE
THANNED 720, E— LY A4 ZDOEHEICE B2
BITEHCBH AR G ERE L CEIC X9 1ck o T
W3 EWH) I ETHoT, 72, B2 BICIES
orEt Rl VY a v E oK S L8 R 7
SSX HDx v + 7w 70E I T\ 7z, BIED SR
Ny FO M SSX EH DI v F 27 18K
IR BIRGEMRNT 217 9 GHHT b EA TV B K 9 TH
%,

P13 &, [Afiidlklze ¥ —7 v b Ly v i
Ly T4 VITDE=LTAVTH S, FED 1 DIdhi
ORI O 7RG 21T ) 72012 4 keV
FTOEWVWEKELHHTE 3% Z L tH %, Diamond
D 123 D&Y ICRERICFHEL e =454 v Tl
72V T, RERZAIMFT 2B, (1) G0k i
WMoIc He 82 235, (2) #uigs (PILATUS) I
HZlZRR (5%) Ofb DI He AR Z24EGH. (3)
WAHEIRZEE DK Z Y T LA E W) 3
DD TN « BELZ KL T %, ZDxy 74
Y OCET AEERIZ DT 10 T E ) T ETHo T,
—H 6 keV THIE 217\ MG BT C L
BH1C 4 keV ZRAHLTHELTWEE VW) 2 ET
H5,

P11 I%, Imaging & DIFHDOE—LF 14 »TH 50}
FERNTIZ PX HHIOEW L) TH B, 10 mbhH A
I ERbN S ROHEROR TICY v 7 oD
BT EF 233 & LT\ 72, Serial Femtosecond
Crystallography (SFX) i C#4 7% Henry Chapman
Jed: & AT SSX T fLA TE D . PX olEliEto
EHIZ, A P27 T7—7FI734 7%FHL %
SSX H DT L\ »FEEALE %2 1 < GHlidd % v 9
EThHoT,

SSX FEIT & 2 BUINRE B AR HT O I T VRS T E
W) #A TV 2 D23 PETRA T OFIRTH - 72,

7. BOOIC

2 MO 5 7 OB PX E—L 74 v %
RALAZET, 3—uy it 28nzi& L 5 2
& 3T E 72, Diamond @ 123, VMXm ® X 9 Il H
DFAEZBERTI2E—L T4 b H B DD, 42k
o E LT, (1) /iy 3787 £ Ot o
FT—=FHER, BIEDIZOD YN FAI Y ==
DHBYE - HHEIEA TS 2 & (2) FEHEERUI
E— 2%z w7z SSX TR X 2 Eil CoRERE Tk
PR EIRERIT TEOFE IC > Twb 2 %
WO TR L 7=,

B

SalDH%EIZH 7= - Tk, Diamond Light Source
@ Ramona Duman f&+:  SOLEIL ¢ Chavas Leonard
it Swiss Light Source D&l a]H1, MAX IV
@ Thomas Ursby fdit:, PETRA III ® Thomas R.
Schneider i IC&KHiD B2 7L v Lok
EFE L7, 2OLZREH TRDTUEMFL P ET,

£&8/1 fth HASEGAWA Kazuya
(AF) BEEAREMEEYY— FVINOBRERRITHEE
T679-5198 EERAFAEMARETEE 1-1-1
TEL : 0791-58-0833
e-mail : kazuya@spring8.or.jp
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