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the maximum Ni film thickness. Considering the peak-
to-valley (PV) residual errors, the VFM is expected to
achieve optimal focusing performance for soft X-rays
below 2 keV.

The performance of the ucKB mirror was evaluated
at SPring-8 BL25SU A-branch, which offers photon
energy tunability from 0.3 to 2 keV. As shown in
Fig. 2(a), the focus spot was evaluated using knife-
edge scanning and ptychography. The focus positions
remained mostly constant across different photon
energies. The difference in focus size between knife-
edge scanning and ptychography arises from the
bluntness of the knife edge, with the ptychographic
measurement providing a more precise focus size.
Overall, the ptychographic focus size aligns well with the
design specifications. Notably, the focus size decreases
with increasing photon energy, reaching a minimum spot
size of 20.4 nm x 40.7 nm at 2 keV.

Such achromatic nanoprobes can not only broaden
the energy bandwidth but also enable the use of multiple
X-ray photon energies for photon-hungry techniques. For
instance, the low-energy X-ray fluorescence technique
faces challenges due to the inherently low fluorescence
yields of light elements, even at micrometer-scale spatial
resolution. As shown in Fig. 1(a), with the undulators
and monochromator tuned for a 1-keV fundamental
and 2-keV second-order harmonics, the uckB mirror

Overview

generated a sub-100-nm two-color nanoprobe. This
approach allowed simultaneous fluorescence excitation
of both light elements and metal elements.

This method was applied to analyze, for instance,
hippocampal neurons cultured from rat brains and
chemically fixed, as shown in Fig. 2(b). The region
where a neuronal structure, known as the spine, seemed
to have disappeared was examined using a scanning
pitch of 100 nm. Based on the results of soft X-ray
fluorescence and transmitted X-ray measurements,
distribution maps for the mass of chemical elements
and the effective thickness of the samples were
produced and applied to concentration analyses, as
shown in Fig. 2(c). The analysis revealed that Zn
was homogeneously distributed, whereas Cu and Fe
exhibited more localized distribution. Such information
is not easily obtained through conventional techniques.

The ucKB mirror is an ideal X-ray focusing device
in terms of nanofocusing capability, broadband
energy, and focusing throughput. These properties
make it highly suitable for enhancing multimodal and
multicolor techniques in soft X-ray analysis, which can
evaluate structural, chemical, elemental, and magnetic
characteristics. Additionally, integrating the uckB mirror
with a tabletop X-ray source has the potential to extend
the accessibility of scanning X-ray nanoanalyses, which
has been limited to synchrotron radiation-based X-rays.
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Fig. 2. Achromatic soft-X-ray nanoprobe formed by ucKB mirror. (a) Focus position and full width at half maximum
(FWHM) focus size versus X-ray photon energy. The error ranges for the defocus amount and in-plane shift were
calculated based on the +Rayleigh range and xFWHM focus size, respectively. (b) Visible-light micrographs of
primary hippocampal neurons. The close-up area is indicated either by the box or the tip of the arrow. (¢) X-ray
absorption and fluorescence images, with units of nm and mass um™2, respectively, for primary hippocampal neurons.
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SPRING-8 NEW APPARATUS, UPGRADES & METHODOLOGY

Time-resolved anomalous small angle X-ray scattering at BL28XU

Small angle X-ray scattering has been widely
used in the characterization of colloids, gels, metals,
polymers and proteins on a length scale from just
above atomic size up to several 100 nanometers.
Anomalous small angle X-ray scattering (ASAXS) is
a contrast variation scattering technique that enables
us to estimate the partial structure factors in a multi-
component system [1,2]. In the ASAXS experiment, we
measured the change in the scattered intensity with
incident X-ray energy near the absorption edges of
one component in the multi-component system. Near
absorption edges, the scattering length or contrast
factor of X-ray for scattering drastically changes. The
analyses of the scattered intensity variation with the
incident X-ray energy yielded each partial structure
factor of the multi-component system. However, in
the previous ASAXS experiments, it was difficult to
conduct the time-resolved ASAXS measurement
quickly since it took several ten seconds to adjust
the X-ray energy of the incident beam. Thus, we
constructed the anomalous ultra-small-angle X-ray
scattering (AUSAXS) system at SPring-8 BL28XU for
a time-resolved AUSAXS experiment [3]. At BL28XU,
we can quickly adjust the energy of the incident X-ray
without drifting the beam position [4], and conduct
the time-resolved AUSAXS measurement. We also
extended the path length to 9.1 m and attained the
minimum g = 0.0069 nm™" at 9 KeV.
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Figure 1 shows a schematic illustration of the
AUSAXS equipment for BL28XU. This beamline
consists of optics hutch, experimental hutch 1, and
experimental hutch 2. The optical setup includes the
first mirror (M1), second mirror (M2), a monochromator
(MONO), two jaw slits (SLIT1 and SLIT2) in the
optics hutch, and third mirror (M3), fourth mirror (M4)
and the other two jaw slits (SLIT3 and SLIT4) in the
experimental hutch 1. The details of each component
are described in the previous paper (Tanida et al. [4]).
The setup enables us to change the energy of the
X-ray with the beam position at the focal point being
virtually constant. In addition to the existing optical
setup, we installed the new components for the
AUSAXS setup, consisting of the attenuator box, the
scatterless slit, and the guard slit, as shown in Fig. 1.

The sample changer can be replaced with the
heater block, which allows a sample to be heated up to
200°C, and the tensile machine for in situ observations
during heating and stretching processes of samples.
The ion chamber is mounted behind the sample
to measure the transmittance of the samples. All
components, including the glove box and the following
polyvinyl chloride (PVC) flight paths, are evacuated to
reduce parasitic scattering, as schematically shown at
the bottom of Fig. 1. As a result, the AUSAXS system
was completed with a sample-to-detector distance
of 9.1 m. The beam stopper was a tungsten rod with
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Fig. 1. A schematic illustration of the BL28XU beamline.
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a width of 2 mm and an optical axis length of 4 mm.
The USAXS/AUSAXS profiles were obtained with a
two-dimensional hybrid pixel array detector, PILATUS
300K-W.

To check the availability of time-resolved AUSAXS,
we observed the change of zinc oxide (ZnO) structures
with time during the vulcanization of rubber. It is well-
known that the addition of ZnO in rubber accelerates
the vulcanization with sulfur and that the spatial
distribution of ZnO affects the physical properties
of vulcanized rubbers. By applying time-resolved
AUSAXS near zinc K-edge to the vulcanization of
rubber, we can extract the information on the change
in the structures of ZnO during the vulcanization. We
used poly(styrene-ran-butadiene) (SBR) as rubber.

We measured the scattering profiles at the
following 17 different energies in one cycle with 30 s.
The scattered intensity varied with the energy of X-ray.

I(qg,E) is, thus, expressed by

1(q.E) = (ulAV? [f§F(q) + 2fof(E) Fo(q)v(q)
+ (P(E) + F3(E)v¥(q)] (1)

where fo, A, u, f(E), f’(E), Fo(q) and v(q) are,
respectively, the atomic scattering factor, molar mass,
specific gravity, real parts of anomalous dispersion,
imaginary parts of anomalous dispersion, the non-
resonant and resonant amplitudes. We estimated v?(q)
from the scattered intensity below the K-edge of Zn.
Figure 2 shows the change in v2(qg) with t. We found
the shoulder at g = 0.01 nm™" in v?(g), indicating that
the clusters of ZnO with their size being about 100 nm
in the system. We fitted v?(q) with the following the
Unified Guinier/power-law equation:

v¥(q) =v*(0) exp(-R§/3) + Bq™” ()

where v?(0), Ry, Band p are, respectively, v3(q) at g =0,
the radius of gyration of ZnO clusters, the prefactor
of the power-law and the exponent of the power-law.
The equation can be well fitted with the experimental
results and the fitting results yielded the characteristic
parameters. We listed them in Table 1. The size of
particles of ZnO and the exponent decrease with time
associating with the progress of the vulcanization.

We succeeded in constructing the AUSAXS
measurement system by taking advantage of SPring-8
BL28XU beamline. The g-range for the AUSAXS
measurement system was estimated to be 0.0069—
0.3 nm™'. We can obtain the scattering profiles at the
17 different X-ray energies in 30 s and conduct time-
resolved measurements to investigate the changes
in the structure of zinc compounds in SBR rubber
during vulcanization. The change in the energy
dependence of 1(q,E) with time was found during
vulcanization, suggesting the transformation of zinc by
the vulcanization reaction.
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Fig. 2. The change in v*(g) with time

plotted as a function of g. The amount of

shift of the plots is shown in the legend.

Since we can conduct time-resolved AUSAXS
measurement with the system, we can investigate the
kinetics of the element-specific structure in the order
of submicron scale. Thus we can apply the system to
the basic research on the association processes of
metal ion in gelation and phase separation dynamics
of metal alloys, and the industrial materials including
metals.

Table 1. Characteristic parameters obtained by fitting Eq. (2)

Time (s) 12 (0) R, (nm) B p
180 1.50x107  1.7x10*>  8.1x107! 34
1800 2.0x10° 1.3x10? 430 27
3600 1.9x10° 1.4x10? 7.1 24
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Introducing 476 MHz solid-state amplifiers

Beam injection from the SACLA linear accelerator
into the SPring-8 storage ring was implemented in
2020. In response to increasing demands for higher
availability and greater reliability of the SACLA
accelerator, new 476 MHz solid-state pulse amplifiers
have been introduced.

The 476 MHz booster cavity, located at the most
upstream section of SACLA, is highly sensitive to
beam performance, as shown in Fig. 1. The radio
frequency (RF) source for this cavity must deliver
100 kW of power with 50 us pulse width, maintaining
high pulse-to-pulse stability of 8,/A<0.05% for
amplitude and 6y < 0.025 degrees for phase. Previously,
this requirement was fulfilled by an inductive output
tube (IOT). However, the operational range of the
IOT had diminished due to aging-related degradation,
and procurement of replacement parts has become
increasingly difficult. Consequently, a transition to
solid-state amplifiers has been undertaken. The
modular configuration of solid-state amplifiers, utilizing
a combiner, enables continuous operation in the event
of individual module failure and simplifies repairs.
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Furthermore, unlike IOTs, their design eliminates the
necessity for high voltage, which is expected to improve
fault tolerance.

A new solid-state amplifier (SSA) was initially
introduced to the SACLA main linac, which provides
both hard X-ray free electron laser (XFEL) and beam
injection into the SPring-8 storage ring. The standalone
performance of this SSA was independently evaluated
in 2020. Following this assessment, it was installed at
SACLA (Fig. 2(a)) as an addition to the existing 10T,
facilitating a smooth transition of SSA into actual beam
operation and improving availability by maintaining the
other RF source as an active spare. XFEL lasing and
its performance were successfully verified using the
SSA outputs at the end of 2021. After undergoing minor
modifications in 2022 to enhance operational efficiency,
the SSA began continuous operation as the main RF
source at the beginning of 2023, and has maintained
stable operation to date.

Following the successful introduction of the SSA
to the SACLA main linac, an additional SSA was
introduced to SCSS+ (BL1 linear accelerator), which
provides soft-XFEL. This SSA was manufactured in
2023, tested and evaluated in the first half of 2024,
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Fig. 1. (a) Locations of the 476 MHz booster cavities. (b) Dependences of XFEL
pulse energy on the 476 MHz amplitude and phase (SCSS+ case as an example).
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Fig.2. (a) The 476 MHz solid-state amplifiers installed in the SACLA and (b) SCSS+.

and then installed in the summer of 2024 to ‘replace’
the existing 10T (Fig. 2(b)). Continuous operation
commenced after the summer shutdown period in
2024, and this SSA has likewise maintained stable
operation to date.

As noted, both SSAs have maintained stable
operation without any failures since their continuous
operation began. The observed pulse-to-pulse stability

for the SACLA SSA is 8,/A =0.007% for amplitude and
d¢=0.022 degrees for phase. For the SCSS+ SSA, the
corresponding values are §,/A =0.028% for amplitude
and 8¢=0.022 degrees for phase as shown in Fig. 3
(these values include intrinsic fluctuations of the RF
inputs and the resolution of measuring instruments).
The observed stabilities satisfy the requirements of
the RF sources used in the 476 MHz booster cavities.
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Fig. 3. Measured amplitude and phase stability of
the SSA with respect to XFEL pulse energy (SCSS+).
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SPring-8

1. Introduction

SPring-8 was stably operated throughout FY2024
achieving a total accelerator complex operation
time of 5187.1 h, user beam time of 4416.9 h, and a
total downtime of 21.6 h. SPring-8 completed all its
operations by mid-February 2025.

Concerning the contract beamlines, there were
interim review and extend review conducted for Laser-
Electron Photon Il (BL31LEP, Research Center for
Nuclear Physics, Osaka University), and Macromolecular
Assemblies (BL44XU, Institute for Protein Research,
Osaka University), respectively. As a result, the projects
were authorized to continue. Toyota (BL33XU, Toyota
Central R&D Labs., Inc.) also received a review, and
their proposal for the next term was approved. Post-
evaluations of Hyogo BM (BL08B2, Hyogo Prefecture),
Hyogo ID (BL24XU, Hyogo Prefecture), and Advanced
Softmaterial (BLO3XU, Advanced Softmaterial Beamline
Consortium) were also conducted. In addition,
concerning Advanced Softmaterial (BLO3XU, Advanced
Softmaterial Beamline Consortium), its name will change
to Analytical Science Il (BLO3XU, RIKEN BL) due to the
expiration of their contract terms on 1st of April.

The Specific Synchrotron Radiation Facility Users
Community (SpRUC) was established on March 1, 2025,
through the merger of the SPring-8 Users Community
(SPRUC) and the NanoTerasu Users Community (NTUC).
At present, the number of SPring-8 users is about 13,000,
all of whom are members of the SpRUC.

To facilitate dialogue between users and facility staff,
it is important for SPring-8 to organize scientific events
in collaboration with SPRUC, such as the SPring-8
Symposium. In 2024, the SPring-8 Symposium was
held both online and on-site on September 5-6, with
365 participants. SPring-8 also facilitates communication
between users and industry. The Joint Conference on
Industrial Applications of SPring-8 was held in Hyogo
Prefecture on September 10—11, with 216 participants.
Moreover, as part of its continuous effort towards
fostering human resources in synchrotron sciences,
SPring-8 organized the 24th SPring-8 Summer School
with 84 graduate students nationwide. Furthermore,
SPring-8 and SPRUC organized the 8th SPring-8
Autumn School with 67 participants, which included
university students and corporate researchers.
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I1. Beamlines

The SPring-8 storage ring can accommodate up to
62 beamlines: 34 insertion devices, 4 long undulators,
and 24 bending magnets. At present, 56 beamlines are
in operation, covering a wide variety of research fields
involving synchrotron radiation science and technology.
The beamlines are classified into the following three types.

(1) Public Beamlines (26 beamlines operating),
(2) Contract Beamlines (12 beamlines operating), and
(3) RIKEN Beamlines (18 beamlines operating).

There are now 26 public beamlines in full operation.
The beamlines that have been proposed and constructed
by external organizations, such as universities, research

® BL23SU JAEA Actinide Science I1 (Japan Atomic Energy Agency)

institutes, private companies and consortiums, are called
contract beamlines and are used exclusively by the
contractors for their own research purposes. At present,
10 contract beamlines are in operation. The beamlines
constructed by RIKEN or transferred to RIKEN, except
for public beamlines, are called RIKEN beamlines and
are mainly used for RIKEN's own research activities, with
partial availability for public use. RIKEN is now operating
18 beamlines.

To illustrate the beamline portfolio of SPring-8, a
beamline map is shown in Fig. 1 together with the
beamline classification. The research fields of each
beamline are presented in Table 1.

JAEA Actinide Science I (Japan Atomic Energy Agency) BL22XU @

® BL24XU Hyogo ID (Hyogo Prefecture)

% BL25SU Soft X-ray Spectroscopy of Solid
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Medical and Imaging I BL20B2

Medical and Imaging 11 BL20XU %
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RIKEN Analytical Science I BL16XU 4
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,f QST Quantum Dynamics Il BL14B1 @

(Kyoto University)
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Fig. 1. Beamline map as of April 2025.
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Table 1. List of beamlines

Areas of Research and Available Techniques

% Public Beamlines
Wide energy range (3.8—113 keV), XAFS of dilute systems and thin films, time-resolved XAFS by quick scan (time-resolved

as of April 2025

BL01B1 | XAFS 1 (Oct. 1997) | QXAFS), depth-resolved XAFS, XAFS at low and high temperatures, simultaneous XAFS and XRD measurements,
simultaneous XAFS and IR measurements.
BL02B1 | Single Crystal Structural Analysis (Oct. 1997) | Charge density study using high energy X-ray, in situ single crystal experiments, microcrystal structure analysis.
Charge density study from powder diffraction, structural phase transition, ab initio structure determination from
BL02B2 | Powder Diffraction (Sep. 1999) | powder diffraction, crystal structure refinement by Rietveld method, in situ powder diffraction experiment under gas
and vapor adsorption/desorption.
High Temperature and av diffracti . » ) ;
BL04B1 High Pressure Research (Oct. 1997) | X-ray diffraction measurements and radiography under extreme conditions using large-volume press.
BL04B2 | High Energy X-ray Diffraction  (Sep. 1999) | Structural analysis of glass, liquid, and amorphous materials.
BLOSW High Energy Inelastic (Oct. 1997) Magnetic Compton scattering, high-resolution Compton scattering, Compton scattering imaging, high-energy X-ray
Scattering ’ scattering, high-energy X-ray fluorescence analysis (XRF), time-resolved pair distribution function analysis (PDF).
Resonant hard X-ray photoelectron spectroscopy (HAXPES), polarization-dependent HAXPES using diamond phase
BLO9XU | HAXPES I (0ct.1997) retarder, depth analysis of electron state, materials science, and applied materials science.
Crystal structure analysis under high pressure using diamond-anvil cells, in situ/operando observation of phase
BL10XU | High Pressure Research (Oct. 1997) |  transition and compression behavior under extreme conditions, material sciences under extreme conditions,
high pressure Earth and planetary science.
X-ray diffraction and reflectivity measurements, atomic-scale structural analysis of crystal surfaces and interfaces,
X-rav Diffraction and ultrathin films, and nanostructures, residual stress measurement, time-resolved X-ray diffraction, in situ process
BL13XU Sc at{erin I (Sep. 2001) | observation using X-ray diffraction, operando X-ray diffraction, high-resolution powder X-ray diffraction and
9 X-ray total scattering, structural refinement using Rietveld analysis, in situ/operando powder X-ray diffraction,
time-resolved powder X-ray diffraction, analysis of local structures using nanodiffraction.
X-ray imaging, XAFS in a wide energy range (3.8—72 keV/), XAFS of dilute systems and thin films,
BL14B2 | XAFS II (Sep. 2007) | time-resolved XAFS by quick scan (time-resolved QXAFS), XAFS at low and high temperatures,
simultaneous XAFS and XRD measurements.
BL19B2 X-ray Diffraction and (Nov. 2001) Residual stress measurement, structural analysis of thin film, surface and interface, powder X-ray diffraction,
Scattering IT ’ X-ray topography, ultrasmall-angle X-ray scattering.
Micro-radiography, micro-angiography, micro-tomography, and refraction-contrast imaging are the mainly used
BL20B2 | Medical and Imaging 1 (Sep. 1999) | techniques. BL20B2 is also applicable to small-animal experiments for medical research.
Research and development of basic techniques for evaluation of optical devices and X-ray imaging.
X-ray micro-/nano-imaging: micro-tomography (micro-CT), nano-CT (15-37.7 keV), refraction/phase contrast imaging,
BL20XU | Medical and Imaging II (Sep. 2001) | X-ray diffraction tomography (XRD-CT), microbeam/scanning X-ray microscope, research and development
of X-ray optics and optical elements, coherent X-ray optics, ultrasmall-angle X-ray scattering (USAXS, 23 keV).
Research on electronic structures by soft X-ray core-level photoemission spectroscopy (XPS) and angle-resolved
BL25SU Soft X-ray Spectroscopy (Apr. 1998) photoemission spectroscopy (ARPES), research on magnetic states by soft X-ray magnetic circular dichroism (MCD)
of Solid o of soft X-ray core-level absorption (XAS), analysis of surface atomic arrangement by photoelectron diffraction (PED),
analysis of the nano-scale chemical states using low-energy/photoemission electron microscope (SPELEEM).
Soft X-ray absorption spectroscopy of dilute samples in partial fluorescence yield mode, surface and interface
. . analysis using depth-resolved soft X-ray absorption spectroscopy, soft X-ray absorption spectroscopy
BL27SU | Soft X-ray Photochemistry (May 1998) under ambient atmospheric pressure, spectroscopy using soft X-ray microbeam, observation of electron state
in solids by soft X-ray emission spectroscopy.
BL28B2 White Beam X-ray (Sep. 19%9) White X-ray diffraction: X-ray topography, energy-dispersive strain measurement, high energy (~200 keV) X-ray
Diffraction P microtomography, high-speed X-ray imaging.
Inelastic and Nuclear Phonons in solids and atomic dynamics in disordered materials by inelastic X-ray scattering, atomic and molecular
BL35XU Resonant Scatterin (Sep.2001) | dynamics by nuclear resonant inelastic scattering and quasi-elastic scattering, synchrotron-radiation-based
9 Mdssbauer spectroscopy, nuclear excitation.
X-ray microbeam/nano-beam spectrochemical analysis, X-ray spectroscopic imaging, ultratrace-element analysis,
BL37XU | Trace Element Analysis (Nov.2002) | high-energy X-ray fluorescence analysis. Projection/scanning/imaging XAFS microscopy, high brightness XAFS,
coherent diffraction imaging XAFS microscopy.
X-ray magnetic circular dichroism (XMCD) spectroscopy and element-specific magnetometry (ESM), XAFS and
X-ray Absorotion and XMCD spectroscopy under extreme conditions (high pressure, high magnetic field, and low/high temperature),
BL39XU Emigsi on'S Pe ctrosoc (Oct. 1997) | XAFS and XMCD spectroscopy using micro/nanobeam and variable X-ray polarization (horizontally/perpendicularly
P Py linear or circular), scanning XAFS and XMCD microscopy using micro/nanobeam, X-ray emission spectroscopy (XES)
and high-energy resolution fluorescence detected (HERFD) XAFS spectroscopy.
Fast time-resolved X-ray diffraction and scattering experiments, X-ray photon correlation spectroscopy,
BL4OXU | SAXSID (Apr. 2000) microbeam X-ray diffraction and scattering experiments.
BL40B2 | SAXS BM (Sep. 1999) | Small-angle X-ray scattering (SAXS).
BL41XU | Macromolecular Crystallography I (Oct. 1997) | Macromolecular crystallography, micro-crystallography, ultrahigh resolution structural analysis.
BL43IR | Infrared Materials Science (Apr.2000) | Infrared microspectroscopy.
Macromolecular crystallography, micro-crystallography, automation and high throughput data collection
BL45XU | Macromolecular Crystallography IT (Apr. 2019) for protein crystallography.
BL46XU | HAXPES II (Nov. 2000) | Hard X-ray photoemission spectroscopy, ambient pressure hard X-ray photoemission spectroscopy.
BL47XU | Micro-CT (Oct. 1997) X-ray micro-/nano-imaging including CT (7-15 keV), refraction/phase contrast imaging, high speed X-ray imaging,

microbeam/scanning X-ray microscope. User on-demand experiments using their own instruments.
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(Public Use)
or

: Areas of Research and Available Techniques
(First Beam)

BL# ‘ Beamline Name

® Contract Beamlines as of April 2025

Hyogo BM

BL08B2 (Hyogo Prefecture)

(Jun. 2005) | Small angle X-ray scattering, X-ray imaging, X-ray computed tomography, X-ray topography.

Mdssbauer spectroscopy, resonant inelastic X-ray scattering, X-ray emission spectroscopy,
(Oct. 1998) | surface X-ray diffraction (in situ studies on crystal growth of I1l-V group semiconductor),
coherent X-ray diffraction imaging.

BL11XU QST Quantum Dynamics I

(National Institutes for Quantum Science and Technology)

NSRRC BM

BL12B2 (National Synchrotron Rad. Res. Center)

(Oct. 2000) | X-ray absorption spectroscopy, powder X-ray diffraction.

BL12XU NSRRC ID

(National Synchrotron Rad. Res. Genter) (Dec. 2001) | Non-resonant or resonant inelastic X-ray scattering, hard X-ray photoemission spectroscopy.

BL14B1 | QST Quantum Dynamics IT

(Dec. 1997) High-temperature and high-pressure X-ray diffraction measurements mainly on hydrogen materials,
(National Institutes for Quantum Science and Technology) ' XAFS for dilute samples, time-resolved energy-dispersive XAFS, irradiation research on biomaterials.
. . HAXPES, microbeam XAFS, residual stress/strain distribution analysis, X-ray imaging,
BL22XU Ele:E;: Qtztr:l?;%ﬁ;c'i"gﬁcl) (May 2002) | time-resolved X-ray diffraction, surface X-ray diffraction, high-energy X-ray diffraction,
P 9y Agency, high-pressure science.

BL23SU JAEA Actinide Science I1 (Feb. 1998) Surface chemistry with supersonic molecular beam, photoelectron spectroscopy,

(Japan Atomic Energy Agency) ' magnetic circular dichroism, STXM.
BL24XU Hyogo ID (May 1998) Imaging microscope, micro-tomography, microbeam X-ray diffraction and bright field X-ray topography

(Hyogo Prefecture) Y for electronic device materials, near-ambient pressure hard X-ray photoelectron spectroscopy.

Advanced Batteries Characterization of rechargeable battery reactions and battery related materials
BL28XU (Kyoto University) (Apr. 2012) | by operando X-ray diffraction (XRD), X-ray absorption spectroscopy (XAS),

yoto Lniversity and hard X-ray photoelectron spectroscopy (HAXPES).

Laser-Electron Photon II Quark nuclear physics (hadron physics) studied in photon-nucleon and photon-nucleus reactions

BL31LEP (RONP, Osaka University) (Oct. 2013) | using high-intensity linearly polarized GeV photon beams from laser-induced Compton scattering;
» saka University testing detectors using electrons or positrons converted from GeV photons.

BL33XU TOYOTA (Apr. 2009) Time-resolved XAFS. 3DXRD, characterization of industrial materials and devices (e.g., catalysts, lightweight

(Toyota Central R&D Labs., Inc.) o bodies, secondary batteries, fuel cells, and power modules).
BL44XU Macromolecular Assemblies (May 1999) Crystal structure analysis of biological macromolecular assemblies (e.g., membrane protein complexes,

(IPR, Osaka University)

¢ RIKEN Beamlines as of April 2025

protein complexes, protein-nucleic acid complexes, and viruses).

BLO3XU | Analytical Science III (Nov. 2009) | Characterization of materials and products using multiple analytical techniques (e.g., SAXS).
BLO5XU | R&D-ID 1 (Mar. 2004) 588;'%osfn?gr:]r&evr%exélr%eogggtst,eirri]r?gumems, and applications; structural and dynamical research
BLO7LSU | R&D-ID 11 (Oct. 2009) | R&D of soft X-ray optics, instruments, and applications.
BL15XU | RIKEN Materials Science 111 (Oct. 2021) | Advanced diffraction and scattering with high-energy X-rays.
BL16XU | Analytical Science I (Oct. 1998) | Characterization of materials and products using multiple analytical techniques (e.g., multi-axis diffractometer).
BL16B2 | Analytical Science 11 (Oct. 1998) | Characterization of materials and products using multiple analytical techniques (e.g., X-ray digital topography).
BLA7SU RIKEN Coherent Soft (Sep. 2003) High resolution photoemission spe.ctroscopy; soft X-ray emission spectroscopy;
X-ray Spectroscopy soft X-ray diffraction spectroscopy; soft X-ray microspectroscopy.
BL19LXU | RIKEN SR Physics (Oct. 2000) | SR science with highly brilliant X-ray beam.
BL26B1 | RIKEN Structural Genomics I (Apr.2002) | Structural biology research based on single crystal X-ray diffraction.
BL26B2 | RIKEN Structural Genomics IT (Apr. 2002) | Structural biology research based on single crystal X-ray diffraction.
BL29XU | RIKEN Coherent X-ray Optics (Dec. 1998) | X-ray optics, especially coherent X-ray optics.
BL32XU | RIKEN Targeted Proteins (Oct. 2009) | Protein microcrystallography.
BL32B2 | R&D-BM (May 2002) | X-ray computed tomography; X-ray diffraction; X-ray absorption fine structure; R&D of SR instruments.
BLIGXU | RIGN Matorils Sienco 1 ()| IS8 3069 10 Xy dffcon 20D s AP g SDcongued
BL38B1 | RIKEN Structural Biology I (Oct. 2000) | Structure study of non-crystalline biological materials using small-angle scattering and diffraction techniques.
BL38B2 | Diagnosis Beamline I (Sep. 1999) | Accelerator beam diagnostics.
BL43LXU | RIKEN Quantum NanoDynamics (Oct. 2011) | High resolution inelastic X-ray scattering for investigating atomic and electronic dynamics.
BL44B2 | RIKEN Materials Science I (Feb. 1998) | Structural materials science research using powder X-ray diffraction.
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I11. User Program and Statistics

SPring-8 calls for public use proposals twice a year,
in principle. Since 2022B term, nine public beamlines
started to invite proposals six times annually, including
the beamlines previously intended for industrial
application. The submitted proposals are reviewed by
the SPring-8 Proposal Review Committee (SPring-8
PRC). Since 1997, SPring-8 has accepted a variety of
proposals. For the promotion of research on industrial
applications at SPring-8, currently, Industrial Application
Proposals account for approximately 16%—20% of
the total number of proposals conducted at various
public beamlines. There always exist those companies
and research institutes that find it difficult to retain
specialized staff and to accommodate the need for
quick access to SPring-8. To appropriately respond to
this circumstance, the SPring-8 Measurement Service
is provided. In this framework of service, JASRI staff
members perform measurements on behalf of users.
It is up to the users whether to come to SPring-8 and
be present during the measurements or to simply
send their samples to SPring-8. BL28XU has been
added to the Measurement Service BL from 2022B.
Currently, JASRI has expanded the purview of the

SPring-8 Measurement Service to five measurement
methods (XAFS, Powder X-ray Diffraction, Small
Angle X-ray Scattering, High energy X-ray CT, Hard
X-ray Photoemission Spectroscopy). In addition,
JASRI provides the Protein Crystallography Automatic
Data Collection at Macromolecular Crystallography
beamlines. Therefore, users can choose whether
to come to SPring-8 and be present during the
measurements or to simply send their samples to
SPring-8. Since 2022A term, JASRI has started calling
for Hour-based use at most public beamlines as part of
proprietary time-designated proposals. According to this
change, the Feasibility Study Proposals for Industrial
Application has been integrated into this proposal
program. SPring-8 is developing a remote-operation
system that allows users to control experimental
instruments from outside to promote remote access.
The number of experiments conducted, and the number
of user visits at the public and contract beamlines
are summarized in Fig. 2. Part of the proposals are
for proprietary use, for which refereed reports are not
required. Figures 3 to 12 show the information on user
programs.

1997 1998 1999 | 2000 | 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 | 2017 2018 2019 2020 2021 ' 2022 2023 | 2024 2025
97B | 98A |99A 99B 00A 00B|01A 01B 02A 02B 03A 03B 04A 04B 05A 05B 06A 06B 07A 07B 0BA 08B 09A 09B 10A 10B 11A 11B 12A 12B 13A 13B 14A 14B 15A 15B 16A 16B 17A 17B 18A 18B|19A 19B 20A |21A 21B|22A 22B 23A 23B|24A 24B 25A 25B
General Proposal One-year Proposal Also Available: 02B~22A)
1 Public BL) 4 Public BLs) 7 Public BLs) (4 Public BLs)
Urgent Proposal
Non-
proprietary " Renamed to Graduate Student Proposal (23A~)
Research Budding Researchers Support Proposal s e o570 ooa Also Avalable: 09B-22A)
Proposals Long Term Graduate
Student Proposal
Beamtime Reserved for Structual Biology Public BLs PX-BL Operation
Non-Proprietary Grant-Aided Proposal(~22B): Program Fee Charged gg‘;;gras;:?) ey
Renamed to Proprietary
X General Proposal Proposal (22B-~)
Proprietary
Research Time-designated Proposal (Hour-based Use Also Available: 22A~)
Proposals
Measurement Service
Beamtime Feasibility Study Proposal
Fee Charged for Industrial Application
PX-BL Operation
pedlcal Plo EX
roposal
Medical Bio Trial-Use Proposal
Industrial Application
Proposal
Strategic Use
Proposal _ |
Industrial Application Proposal I;',‘f,“p%’syaf’”‘"’" %"m&?ﬂg&%im’w“'
priority = e PSR
Proposals Support
Protain 3000 Protain 500 Proposal
_ SR Smart Innovation
Proposal
Social Interest Proposal
Strategy Proposal JASRI Proposal

Fig. 2. Categories of proposals for the public beamlines.
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