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Symposium

A-1. STAM Methods: Leading-Edge Methods for New Materials

To realize Digital Transformation (DX), rapid materials development is
required. Materials informatics and data science are expected to be key
technologies for developing new materials. This symposium will focus on
novel approach to improve and/or accelerate materials research, including
methodology, informatics, database, instrumentation, and programming.
Novelty of the material is not required to demonstrate significance of the
new methods. This symposium will be of interest not only to material
scientists but also to practitioners, computational scientists, and engineers.

A-2. Materials Integration: Prediction and Design for Structural
Materials through Data Science

In the deployment of new materials into high-performance commercial
products, the high cost and time are inevitably required, which
is attributable to multiple factors, such as the heavy reliance on
experiments, the disconnect between multiscale experiments and
multiscale models, and the lack of a suitable framework for facilitating
and enhancing the cross-disciplinary collaborations. The emerging
discipline of data science is expected to address these key technological
gaps. In this session, the potential benefits to the materials innovation
that could be obtained from an aggressive adoption of the novel concepts
and toolsets offered by data science will be discussed. The fundamental
connection between machine learning and material science, and its
future application and impact will be also discussed.

A-3. Novel Functions in Advanced Materials Probed by Spin Polarized
Quantum Beams
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Elucidation of local state in advanced materials is key issue for functional
material studies. Aiming to reveal new aspects of novel function of
advanced materials, spin polarized quantum beams, such as muons,
neutrons, positrons and ions, are quite powerful tools. This symposium will
provide for academic and industrial researchers in diverse research fields
to discuss and exchange new findings and ideas in utilizing and developing
the cutting-edge spin polarized quantum beams.

A-4. New Methodology for Developing Innovative Materials

The objective of this symposium is to provide forum to discuss new
approach to development of innovative materials beyond traditional
methodology. Materials designing based on theoretical modeling, data-
driven approach and a new combination of experiment, advanced
characterization and/or modeling are highly welcome. Invited talks by
eminent researchers, oral contributed talks constitute the symposium
along with contributed poster papers.

B-1. Hypermaterials

The discovery of quasicrystals, with high symmetry impossible for
three-dimensional periodic crystals, has brought about a paradigm shift
in crystallography and has overturned the definition of crystals that
have been accepted for hundreds of years. The quasicrystal has a cross-
sectional structure of a high-dimensional periodic crystal, and another
extra space called “complementary space” is required to describe
the atomic structure. “Hypermaterials” is a higher-order concept that
describes a group of materials characterized by high dimensionality and
high symmetry, including existing material concepts. In this session, we
aim at establishing this new concept and scientific community. It also aims
to provide an opportunity to promote collaborations with researchers in
various fields such as crystallography, condensed matter physics, organic/
inorganic chemistry, material science, data science, and mathematics. The
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symposium will be supported by a project funded by Grant-in-Aid for
Scientific Research on Innovative Areas on Hypermaterials.

B-2. Chirality in Materials-Physical Aspect

Chirality profoundly affects fundamental properties of materials. Recently,
there have appeared some new fields with the prefix “chiral”, such
as chiral magnetism, chiral optics/photonics, chiral plasmonics, chiral
phononics, and so on. These sub-fields are individually progressing. Now,
it's good time for leading researchers from these subfields to get together
and share common features of the chiralilty-induced phenomena. The goal
of this session is to discuss chirality-induced joint effects in materials.

B-3. Chirality in Materials-Chemical Aspect

Chirality is a property which plays crucial roles in the fields from the
elementary physics, biomolecules and the functional organisms even
upto climate phenomena inducing vortex of forces. The emergence
of chirality at macroscopic level, such as light-materials interaction
and the field of biomolecular recognition have found a large domain of
application in diverse research fields including medical and agricultural
fields, optoelectronics, information technology, and energy science. This
symposium aims to accelerate synergetic studies and interactions beyond
research fields by seeing various functional materials from the view point
of chirality, which can be expanded to anisotropy and symmetry breaking.
This symposium consists of three topics; (1) Chirality at nanoscale, (2)
Chiroptical spectroscopy, and (3) Chiral Recognition & Separation. This
symposium will cover various materials as follows: chiral molecules,
molecular assemblies, helical polymers, supramolecular polymers,
metalic & inorganic materials, hybrid materials, anisotropic materials,
nano-particles, nano-fibers, nano-sheets, nano-membranes, hierarchical
structured materials, bio-molecules, bio-polymers, etc...

B-4. Recent development of novel ferroelectric materials, from
fundamentals to applications

Ferroelectric materials discovered in 1920 possess spontaneous electrical
polarization that can reversibly switch between symmetry-equivalent state.
Recently, ferroelectricity was reported for a wide variety of novel materials.
Ferroelectricity of HfO,-based materials with fluorite structure was reported
in 2011 that have been widely investigated for nonvolatile memory and
negative capacitor applications. In addition, ferroelectricity beyond 120uC/
cm?” in spontaneous polarization was reported for AIN-based nitride with
wurtzilite structure. Two dimensional layered van-del-Waals ferroelectric
materials are also reported. There are also many advances regarding
the development of organic and organic-inorganic hybrid ferroelectrics,
which are promising for the printable and/or flexible ferroelectric
devices: the improved polarization exceeding 10-204C/ cm? mechanically
flexible ferroelectric/plastic crystals, multiaxial polarization switching (e.g.
3-dimensional perovskite), improved quality of solution-processed thin
polymer films. The scope of this topics is to exchange information and to
discuss on the recent progress of ferroelectric materials.

high-performance applications in these industries. However, more limitations
in the conventional design concept have been unearthed in each field.
Under these circumstances, to meet to the expectation of the society, we
need to innovate the conventional designing of machinery and equipment
through the material innovation by developing high-performance/highly-
functional materials and constructing new science expecting their physical
properties, such as the precise forecast of life expectancies and remaining
periods, with the essential understanding of the mechanisms. In the
current situation, however, it is rare for the researchers who cope with
the macroscale phenomena, such as those in machine engineering, and
those who treat the nanoscale behaviors, such as those in chemistry or
physics, to closely collaborate together to aim at the same target, which
hinders the advancement of this research field. This symposium intends
to draw researchers across the boundaries of chemistry, material science,
physics, mechanics to disseminate knowledge on recent breakthroughs
in fundamental understanding and creation of nanomechanics for various
applications. We solicit researchers from related scientific disciplines to
present the development of the technology to analyze and evaluate the
motions of atoms and molecules in materials or on surfaces, the structural
and chemical changes of microstructures, and other nanoscale dynamics,
to find the governing factors that determine the mechanical properties on
the macroscale, to elucidate the mechanisms of their actions, and to find a
principle or establish a guideline to design innovative mechanical materials
with new mechanical properties in order to develop the material technology
and to contribute to the realization of a society in which sustainable new
industries are created. Specific research areas include elucidation of new
mechanical properties and the mechanisms of mechanical properties such
as adhesiveness, friction, wear, deterioration, and destruction of the metal,
inorganic, organic, and their composite materials as well as the development
of the measurement and multi-scale simulation technologies on site for
the visualization of the nanoscale dynamics and chemical changes on the
nanoscale necessary for the abovementioned areas. By integrating the
knowledge acquired from the multilateral cooperation in each type of
research area and from each type of material, such as metal, inorganic,
organic, and composite materials, we share ideas to construct a common
scientific principle that is not dependent on the material types and elucidate
the mechanisms of the mechanical properties of each material type or
any specific material that has not been explained yet, which results in the
creation of guidelines of material design with new mechanical functions
and the materials that break though the trade-off limitation in mechanical
properties.

D-1. Photovoltaics and Optoelectronics Consisting of Perovskite and
Related Materials

C-1. Fundamental Issues of Structural Materials

Structural materials with high performance are essential in modern
high-tech society, not only for massive construction and transportation
systems, but also for electronic devices and medicine, etc. In order
to achieve such materials, correct understandings of deformation
and fracture phenomena, and design and development through the
fundamental knowledge are mandatory. In this symposium, we invite
papers that address these issues using experimental and/or theoretical
approaches. Materials of our interests include bulk nanostructured
metals (BNM), high-entropy alloys (HEA), compositionally complex alloys
(CCA), intermetallics, ceramics in addition to conventional metals and
alloys. Results of fundamental research on plasticity, fracture and other
mechanical properties of such materials from variety of viewpoints, ie.,
atomistic, nano-, micro- and macro-scopic length scale are welcome. The
symposium will be jointly supported by two research projects funded by
MEXT, Japan, ie., Elements Strategy Initiative for Structural Materials
(ESISM) and Grant in Aid for Scientific Research on Innovative Areas on
High-Entropy Alloys.

Solution-processable halide perovskite materials and organic inorganic hybrid
perovskite materials exhibit unique optical properties and high performance
in excited state charge transfers for applications to photovoltaic cells
(perovskite solar cells) and optoelectronic devices. Scope of this symposium
includes fundamental studies on the theoretical design, chemical and physical
evaluation of perovskite-related photoconductive materials, Pb-free perovskite
materials, investigation of their crystallization processes, methods of thin
film preparation, fabrication of devices, and their applications to energy
conversion, optical sensing, light-emitting, and other optoelectronic functions.
Environmental assessment and material recovery/recycling of these devices
also provide a topic of this symposium. As the highly interdisciplinary field
bridging chemistry and physics, science of perovskite-based photovoltaics
and optoelectronics focused in this symposium will promote discussion of
people working in the wide range of discipline, triggering international
collaboration between young researchers.

D-2. Frontier in Functional Oxides and Related Materials: from
Materials Design to Device Applications

C-2. Materials and Fabrication Processes for Automobiles

Present situation and future prospects of research and development of
various structural materials and fabrication processes for automobiles
are discussed for lightening the weight of vehicles. The application
possibilities of newly developed joining and anticorrosion technologies
between similar or dissimilar materials are also addressed.

C-3. Nanomechanics

The primary material and machinery industries provide various items such
as automobiles and their parts, semiconductors and other electronic parts,
iron and steel, motors, plastics, and organic chemical compounds. While
people want to embody a sustainable society, expectation becomes high for

This symposium will provide multidisciplinary discussions for diverse oxides
and related materials, such as graphene, nitride, metal chalcogenides, etc.
Mutual knowledge exchange between multidisciplinary materials science
and applied science will develop and promote new conceptions to accelerate
discovery and innovation. Research and development for novel functional
materials in the form of bulk, thin film, heterostructure, nano-particle,
and composite have been increasingly pervasive in many fields, such as
high-performance thin film transistors (TFTs/TTFTs), storage devices,
renewable energy technologies, power electronics, display devices, and
various optoelectronic applications. A variety of materials properties will be
addressed such as ferroelectricity, ferromagnetism, multiferroicity, electrical
conductivity, superconductivity, thermoelectricity, piezoelectricity, optical
transparency, and catalytic behavior. They will be discussed with a wide
range of topics: materials design, fabrication, characterization, application as
well as emerging technologies with the objective of realizing “Ubiquitous
Society” and “Universal Design”. This symposium has the possibility to be
held as a bilateral symposium with E-MRS.
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D-3. Defect Functionalized Energy and Electronic Materials

E-3. Advanced Analysis for Fuel Cell Materials and Technologies

Properties and functionality of materials are affected by native defects
and those introduced intentionally. Recent developments in synthesis,
characterization, and modeling techniques have enabled us to better
understand and manipulate defect structures and characteristics at the
atomistic and electronic levels. This symposium will explore novel aspects
of defect-functionalization of energy and electronic materials through
discussions on diverse topics pertaining to the design and characterization
of defects in thermoelectrics, photovoltaics, catalysts, and photocatalysts, as
well as in high-performance electronic and optoelectronic devices.

D-4. Synchrotron Radiation Based Materials Research: Present and the
Future

Synchrotrons provide flexible and cutting-edge techniques for
investigating the structures and their dynamics at atomic and molecular
levels and the electronic/valence states. Recent advances in worldwide
facilities are expanding their applicability toward mesoscale complexity,
in-situ/operando characterization, and material behaviors under extreme
conditions. Collaboration with data science is expected to open a new
route to advanced material functionalities. The scope of this symposium
covers all synchrotron-based materials research, aiming to promote
collaborative works between synchrotron, materials and data sciences.

D-5. Properties and Characterizations of Functional Surfaces and
Interfaces

Surfaces and interfaces play an enormous role in determining the
functional characteristics of their constituent materials. Modern analysis
methods and technologies enable us to probe the properties of functional
surfaces and interfaces with extraordinary precision, to gain information
on a wide range of properties, and to control and tailor these properties
for novel applications. The scope of this symposium is to exchange
information and deepen our understanding of cutting-edge materials
science relating to functional surfaces and interfaces, covering a diverse
range of research fields related to energy materials, electronics, catalysis,
biomaterials, magnetic materials, and their devices.

D-6. Fundamental strategies for high-performance flexible
semiconductors

Achieving high carrier mobility in flexible materials is a fundamental
challenge because band transport is based on solid periodicity of ionic
potentials. However, a few successful compromises have been reported
to realize moderate carrier mobility exceeding 10 cm? /Vs in soft
semiconductors, in parallel to increasing social demands on wearable and
large-area electronic devices. The symposium unifies different classes of
flexible semiconductors such as amorphous inorganics of strongly bonded
atoms with poor periodicity, crystalline organics of periodically arranged
molecules with weak bonds, and polymer semiconductors blended with
various functional dopants.

E-1. Battery Materials for Sustainability

The demand for efficient use of renewable energy resources (solar, wind,
and other renewable energy) is rapidly growing in the world. Advanced
battery system with renewable energy resources is a key technology to
reduce emission of carbon dioxide and realize sustainable development
in the future. Herein, “elements abundance” is an important keyword
to design battery materials because the installed capacity of batteries
is actively increasing in the last decade. Efficient research of materials
is achieved through sophisticated material design strategies and the
development of advanced characterization tools, theoretical calculations,
deep machine learning technology etc. The aim and scope on this session
is to share and discuss the current status and future perspectives
of lithium-, sodium-, potassium- batteries, and other emerging new
battery concepts. Contributions by combined approaches of theory
and experiment are particularly welcome. The session will consist of
talks given by invited speakers. Poster presentations are also available.
The topics in the session covers (1) new electrode materials, (2) new
electrolyte materials, (3) electrode-electrolyte interface, (4) advanced
spectroscopy, (5) theory and modeling, (6) new battery concepts, and (7)
battery recycling and regeneration.

E-2. Science and Technology of Superconductivity

Symposium on science and technology of superconductivity will bring
together experts in material science, experimental and theoretical
physics, and applications to address the issues exploring the frontier of
the superconductivity. Superconductivity is one of the most attractive
research fields since it is the key technology for environments and
energy saving. In this symposium, we will exchange the information of
superconductivity and discuss about the future perspectives. (Topics
includes below but not limited.)

Advanced analysis has been playing an essential role in understanding
electrochemistry and morphology of materials, and in validating the
design of electrochemical devices. With the growing needs for high
performance fuel cells in the transportation and portable power-
generation industries, advanced analysis becomes more critical for
investigating ionic and electronic transports, optimizing catalytic
materials, controlling material behaviors, and others. This symposium
highlights recent advances in fuel cell analyses using various analytical
methods. The topics of the symposium encompass all kinds of fuel cell
materials, such as catalysts and membranes, and commercialized cells,
those of which are characterized using advanced or essential analytical
techniques. The symposium aims to provide an opportunity for a wide
variety of researchers to share the latest developments in both fuel cells
and analytical methods.

E-4. Progress and Prospect of Energy Harvesting Materials

For the future IoT society, environmentally friendly energy generation is
an important issue. The interdisciplinary researches on energy harvesting
regarding the conversion of various ubiquitous energy sources such as
heat, light, sound, vibration, and electromagnetic fields into the electric
energy have been intensively studied so far. For most of researches on
the energy harvesting, advanced materials with prominent functions are
indispensable and key technology. In this symposium, recent progress of
researches on energy harvesting materials will be presented by notable
researchers all over the world. Besides, Future prospect of the next
energy harvesting technology will be also discussed. This symposium is
the opportunity of a lifetime to collect and organize fruitful research topics
on energy harvesting materials now.

E-5. Hydrogen in Functional Materials IT

Hydrogen in materials exhibits a wide range of concentration, high
mobility, quantum nature, and superior chemical reactivity. All these
features of hydrogen originate from its bonding and size flexibilities.
The scope of this symposium is to deepen and exchange the cutting-
edge materials science relating to hydrogen as a guideline to fully utilize
hydrogen for developing many kinds of functional materials.

F-1. Carbon Neutral and Sustainable Circulation Technology

After the mass-consumption society that improved our lives but caused
many environmental issues in the last century, the circular economy has
become a key idea toward sustainable development in the 21st century.
Carbon neutrality and feasible circulation have been inevitable aspects in
diverse fields of material research because of their potential contribution
to SDGs and also legal/commercial advantage in the industry in the near
future. The symposium aims to accelerate interdisciplinary communication
in material research by integrating state-of-the-art knowledge on
technologies for carbon neutrality, materials and resource circulation, and
environmentally friendly development. The scope of the symposium covers
both academic and industrial topics in related fields: material and chemical
recycling, biomass and biobased materials, urban mining, adsorption and
separation materials, catalytic conversion of waste resources, carbon
capture and utilization/storage (CCUS), hydrogen, materials for next-gen
batteries, and environmental impact assessment.

F-2. Catalysis for Carbon Recycling

Carbon recycling is one of the most crucial issues toward sustainable
society. This symposium aims at providing a forum for all the
participants from academia as well as industries to share the cutting-
edge materials research on catalytic carbon recycling.

F-3. Advanced Water Science and Technology

“Water” is the closest substance to humankind. Over recent years,
“Water Science” has at long last entered a new phase with the
advent of advanced analytical devices and simulation methods. In the
industrial realm, water continues to play a central role, though even
in a supporting role, it is indispensable. Not only in the processing of
drinking water, water and sewage supply and environmental water
but across a spectrum of engineering and medical fields water has a
substantial role. These include nano-processing, nano-control of physical
properties, drainage devices, material-surface processing, hydrothermal
reaction, electric storage systems, C1 chemistry, high-purity cleaning,
bio-materials, medicine development and so on. In this point of view, the
“Symposium on Advanced Water Science and Technology” is aimed to be
held in MRM 2019. The goals of this symposium are not only to discuss
the fundamental of water science related to materials, environment and
energy but also to provide an opportunity for scientists and engineers to
exchange information, view, perspectives, and ideas on the new scientific
understanding, novel techniques, and upcoming industrial applications of
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water-related technology.

F-4. Separation Technology for Future Energy and Global Environmental
Preservation

In the field of natural resource development, there are many challenging
issues to be solved, and there is strong expectation for new materials that
support the future separation technologies. For example, for the future oil
and gas production, the separation of high concentration carbon dioxide
and hydrogen sulfide in associated gas, the removal of PPM level harmful
substances in naphtha and produced water are strongly demanded.
Osmotic power generation and microbial power generation, which generate
electricity from seawater and waste, respectively, are considered as future
energy resources. Especially, the latter is closely related to biodegradation/
water treatment processes such as sludge, municipal waste, and sewage
treatments. In this symposium, we will focus on new technologies related
to energy creation and global environmental preservation that will be
indispensable in the next decade.

F-5. Design of Heterogeneous Catalysis

The discovery and development of catalysts and catalytic processes are
essential for sustainable society. Various heterogeneous catalysts have been
developed to clean up the environment including the purification of exhaust
gases from automobiles and industrial plants, and to produce important
chemicals, as well as to convert energy efficiently. Recent topic in this area
is concept-driven catalyst design and fine-tuning of the selectivity and
activity of specific catalytic processes. These advances are based on the
recent progress in “operando spectroscopy” and “theoretical calculations” for
catalysis. On the other hand, recent revolutions made in data science could
have a great impact on catalysis research in both industry and academia
and could accelerate the development of catalysts. In order to exploit these
emerging synergies, close discussions between experimentalists, theorists,
data-scientists are indispensable. The purpose on this session is to discuss
the present status and future perspectives of research at the interface of
catalysis, surface science, theory, and data science by bringing together
cutting-edge researchers in wide varieties of expertise. The session will
consist of invited lectures, oral contributions, and poster presentations. The
topics in the session are (1) spectroscopy and mechanism, (2) theory, (3)
elements strategy, (4) new catalyst materials, and (6) data science.

G-1. Advanced Biomaterials

In order to repair the lost living tissue, regenerative medicine and the
related biomaterials have attracted much attention. Biological tissue and
organ in living organisms have well-organized hierarchical structures
with elements ranging from molecules to macromolecular assemblies,
and also have the isotropic/anisotropic properties from atomic to macro
scales. Therefore, it is essential to produce advanced biomaterials that
are responsible for molecular interactions with living organisms through
surface/ interface as well as regeneration of living tissues with the
isotropic/anisotropic nature by understanding the living tissue structures
themselves. This symposium is held to widely discusses biomaterials
design focusing on both the surface/ interface and the isotropic/
anisotropic properties in living organisms. In particular, we will widely
discuss new advanced biomaterials for tissue regenerative biomaterials for
replacement of biological tissue and organ, as well as tissue replacement
based on technologies such as bio high entropy alloys (BioHEA), bio-
printing, and additive manufacturing which are customization processes.

G-2. Nano-biotechnologies on Interfaces

Many kinds of bio-devices have been developed for the purpose of
realizing sustainable human society. Then, interdisciplinary studies on
nanotechnology, biotechnologies, chemistry on interfaces utilizing bio-
molecules having unique and significant functions have been bringing us
much important and interesting results creating noble fields in science and
technologies. We have been recognizing that there are strong requirement
for an improvement of traditional technologies and tools. For example,
a novel method for a localized and time-resolved observation system of
interfacial phenomena in molecular level has been required. It seems
that the bioactivity and nanostructure are closely relating each other in
such the systems. We believe “functionality, structure, and interface” are
the key words. In this session, we propose an occasion to discuss with
the recent trends and results through some quite different fields with a
worldwide vision.

G-3. Imaging and Spectroscopy for Biomaterials, Live Cells and
Tissues

Elucidating the molecular mechanisms underlying cellular response provides
the seed for fabricating next-generation biomaterials. The wide range of
cell imaging and spectroscopic techniques are thus the core platforms
for the innovation of biomaterial technology and tissue engineering. This
symposium focuses on state-of-the-art bioimaging and spectroscopic

techniques including label-free bio-imaging such as Raman imaging, 3D and
deep-tissue imaging, super-resolution imaging, spectral and fluorescence
lifetime imaging, elastic and inelastic light scattering, interferometry, live-cell
visualization techniques, and micromanipulation.

G-4. Advanced Materials for Biomedical Engineering

Materials have various physico-chemical properties, such as
piezoelectricity, conductivity, fluorescence, light emission, and
photoelectric effect. Exploring new composite materials to combine these
physicochemical properties and applying these composite materials
to therapy are essential for the innovation of next-generation medical
technology. Biocompatibility is an indispensable property of biomaterials,
and advances in nanotechnology are expected to accelerate the creation
of innovative therapeutic and diagnostic technologies by taking advantage
of materials properties. This symposium focuses on material development
through interdisciplinary efforts to further improve the biological
properties of materials. For example, in addition to the above-described
physico-chemical properties, biological functions, such as the phenomenon
of adsorption of biological substances on the material surface, the binding
properties between the receptor expressed on the cell surface and
the materials, and the cell functions triggered by the materials, will be
considered and discussed. This symposium will provide a platform for
such discussions among material scientists, medical doctors and dentists to
develop novel materials and technologies including technologies that can
detect biomolecules with high sensitivity.

H-1. Smart Processing

This symposium will cover a broad range of topics related to the
science and technology of advanced processing for materials and device
fabrications. Presentations on academic, technical, and industrial research
are welcomed.

H-2. Plasma-Based Synthesis, Processing and Characterization of
Materials for Energy and Environment

Plasma process is a key technology for synthesis of functional
nanomaterials, which can evolve into industrial fabrication platforms for
energy and environment. In addition to a variety of conventional plasma
processes, much attention has been paid to novel plasma technologies
including atmospheric-pressure non-thermal plasmas, which have been
actively studied for applications to surface modifications and ultra-high-
rate fabrication of functional nanomaterials. Major objective of this session
is to provide an interdisciplinary forum for scientists and engineers
in research areas including plasma technologies and nanomaterials to
enhance discussions on latest achievements and challenges on the frontier
of plasma-based synthesis, processing and characterization of materials.

H-3. Innovative Process and Materials Design via a Comprehensive
Multiscale or Nano/Micro/Macro-Scale Fabrication Approach

This symposium will cover a broad range of topics related to the
science and technology of innovative processes for advanced materials
fabrication. Special emphasis will be placed on materials processing
technologies and design either through a comprehensive multiscale or
nano/micro/macro-scale approach. The types of material acceptable for
this symposium are ceramics, metals, organic and composite materials.
Fundamental study as well as process technologies with novel finding
(mechanisms yet to be elucidated) is also encouraged. Presentations on
academic, technical, and industrial research are welcomed.

H-4. Smart Laser Processing for Green Technologies

Laser processing is applied in diverse industrial technology fields such
as macro processing, nano/micro processing, additive manufacturing,
material synthesis, surface modification, lithography, and annealing
processes. Furthermore, in recent years, research and development
of laser processing that combines sensing technologies and artificial
intelligence has been actively conducted to realize highly controlled laser
processing. In the field of laser processing, it is increasingly desirable to
integrate and develop using diverse scientific and industrial technologies.
This session focuses on laser processing for green technologies and
provides a discussion platform for scientists and industrial engineers in
diverse fields.

H-5. Innovative Material Technologies Utilizing Ion Beams

Ton beam technology has, for half a century, made a significant
contribution to the progress of science and industry such as electronics,
photonics, machine industry, etc., through the synthesis of advanced
materials, the modification of surface properties of materials, the
modification of surface morphology and texture. Recently, it has been
required to develop the energy saving system, processes and devices,

high efficient energy utilization ones and the low environmental load ones,
from the view point of the global environmental problems, and therefore
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to develop advanced materials which underlie these systems, processes
and devices. It is expected that ion beam technology plays an important
role for the production of advanced materials. This session will address
the challenges associated with innovative material technologies that utilize
ion beam. Specifically, papers that focus on the ion-beam synthesis of
advanced materials as well as new utilization techniques of ion beam are
encouraged. We are looking forward to having broad, interdisciplinary
discussions that will lead to breakthrough in materials science.
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B My research of atomic resolution holography for quarter
(071 01 (U 2P p. 1
Koichi Hayashi, Nagoya Institute of Technology
The history of my research on atomic resolution holography is

introduced in the preface. Atomic resolution holography is an excellent

local structure analysis, since it provides 3D atomic images around
specific elements. Although I have worked on the atomic resolution
holography for around quarter century, so far, its successful applications
have been performed in the last decade. This indicates a lot of basic
data are necessary for determinations of accurate local 3D structures.

Nowadays, there are many users of atomic resolution holography, and

they sometimes found interesting and unexpectable nano-structures. I

hope that the knowledge obtained by atomic resolution holography will

help the developments of next generation materials.

Mintroduction of Open Innovation Facilities in AIST - Nano-
Processing Fac|||ty (NPF) ....................................................... p. 2
Takehito KODZASA, Director of Open Research Facilities Station, National

institute for advanced industrial science and technology (AIST)

The Open Research Facilities in National institute of Advanced
Industrial Science and Technology (AIST) were established for the
open innovation activities of universities or research institutes in Japan.
The facilities are equipped with state-of-the-art measurement systems
developed by AIST, prototyping facilities for nano-electronic devices,

300 mm Si wafer CMOS device or 200 mm/300 mm MEMS process
lines, equipment for analyzing glycans, plant transcription factors or
human motion analysis. The Nano-processing facility (NPF) offers
various technologies from device prototyping using advanced deposition
and lithography to material evaluation using analytical equipment.
B Nonlinear optical spectroscopy in electronic ferroelectrics
................................................... p. 5

Hongwu Yu and Yoichi Okimoto, Department of Chemistry, Tokyo Institute of
Technology

Ferroelectricity in a solid is one of the most important functions of
materials and applied to many fields. Under these circumstances, a novel
idea of ferroelectricity so called “electronic ferroelectrics”, has been
proposed recently. This is driven by order of ‘electrons’, not by real space
displacement of ions seen in usual displacive-type ferroelectrics. One of
the candidates is RFe,O, (R=trivalent rare earth), in which ordering of
Fe’* and Fe™ in the crystal is expected to break the inversion symmetry
and cause the resultant ferroelectricity. In this work, we performed
nonlinear optical spectroscopy in RFe,O, (R=Yb) at room temperature
and succeeded in observing second harmonic generation (SHG) for the
first time, a direct evidence of the polar structure of YbFe,O,. The tensor
analysis of the observed SHG signal revealed that the crystal symmetry
of YbFe,O, was Cm in a polar monoclinic structure. This result provides
a key to future application of YbFe,O, as electronic ferroelectrics.
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