Greetings

In June 2019, I was inaugurated as the president of Japan Synchrotron
Radiation Research Institute (JASRI), succeeding the former president,
Dr. Yoshiharu Doi. Since SPring-8 was opened to users in 1997, I have
carried out my research of the laboratory at the Univ. of Tokyo as a user
of SPring-8, including joint research with industry groups. Although
my relationship to SPring-8 has changed, I will endeavor to do my best
to promote research activities at SPring-8/SACLA by fulfilling the
mission of JASRI to select appropriate research proposals through a fair
system and to support the research being conducted by users.

Expectations regarding the use of SPring-8 for industrial applications
are becoming increasingly prevalent in terms of giving back the
achievements at SPring-8 to the general public. To fulfill these
expectations, we will promote the use of SPring-8 for industrial
applications through close information exchange with people from

industry and also the dissemination of information related to the needs

of people to use SPring-8 in industry and industrial applications.

This brochure includes examples of industrial research activities carried

out at SPring-8, the achievements of which are clearly unde: ta
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Realization of Environmentally-Friendly High-Performance Three-Way Catalyst
Clarification of two major mechanisms of catalysts for automotive exhaust purification

In situ Imaging of Automotive Metallic Paints 4
Visualization of behavior of aluminum-flake reflective materials in paints

Development of High Performance, Fuel-Efficient Tires 6
Analysis of three-dimensional structure in tire material at the nano to micrometer scale

Development of Hair-Care Products from Rice Water 8
Visualizing the penetration of a protective compound into the hair using spectroscopy

Development of Anti-Caries Chewing Gum 10
Crystallographic visualization of the process of restoration after early-stage caries

Observation of Phase Behavior of Fat Crystals during Rapid Cooling ——— 12

Elucidation of mechanism behind the formation of molecular compound

CT Observation of State of Fine Ice Crystals in Frozen Foods 14
Quantitative evaluation of freezing method that keeps texture of foods

Development of Silicone Rubber with Ultrahigh Tear Strength ——— 16

Clarification of behavior of nanosilica filler aggregates

Establishing Methods to Design Materials for Polymer-Modified Cement Waterproofing Coating ——— 18

Pursuit of hydration and hardening processes

Development of Material Design Method for Autoclaved Lightweight Aerated Concrete 20

Analysis of formation mechanism of crystalline component tobermorite

Responding to the Restriction of Hazardous Substances in Electronic Products 22
Establishment of high-sensitivity nondestructive inspection method for hexavalent chromium

Development of High-Efficiency Recycling Technology for Tungsten 24

Chemical state analysis of tungsten during ion exchange in collection system

Development of Long-Life Next-Generation Li-lon Batteries 26
Clarification of the causes of performance deterioration of Li-ion batteries

Improvement of Capacity of Nickel-Metal Hydride Battery 28

Clarification of the optimal composition of the electrode

Establishment of Method for Analyzing Next-Generation Metal-Oxide-Semiconductor Field-Effect Transistors
Nondestructive analysis of internal states of semiconductor laminated structures

Accurate Analysis of Molecular Orientation of Organic Semiconductor Material 32

¢ C!ariﬁcation of excellent electric properties of transistor devices fabricated by vacuum deposition

g Re’se%tch}and Development of Stainless Steel with Hydrogen Embrittlement Resistance

IAnalysisjoffcrystalline phase causing hydrogen embrittlement

Establishmentiof Laser Peening Technology for Improving Surface Quality of Metallic Products
[Optimizationlofilaserirradiation conditions to enhance the effect of surface-qualityimprovement
[SuppressionlofiSolidification/Crackiupon} Welding 38
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The photograph shows the SPring-8 storage ring used to generate synchrotron radiation. Synchrotron radiation is an electromagnetic wave generated when ~
a high-energy electron beam is bent in a magnetic fifield, and SPring-8 provides X-rays that are 100 million times brighter than conventional X-rays. fiE - ‘ —
Similarly to microscopes, the brighter the light, the higher the resolution. \ \ - =
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