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Y Aug. 28, 11:15-12: 00 Plenary Lecture 1

Development of Sustainable Smart Society via Transformative
Electronics

Hiroshi AMANO, Nobel Laureate, Professor (Nagoya Univ.,
Japan)

The first plenary lecture was given by Nobel Prize Winner,
Hiroshi Amano, Director, Center for Integrated Research of
Future Electronics, and Professor, Institute of Materials and
Systems for Sustainability, Nagoya University. The Clock Tower
Hall was so jam-packed and there were so many standing
audiences.

The title of his plenary lecture was “Development of
Sustainable Smart Society via Transformative Electronics”. At
the beginning of the lecture, he demonstrated the mechanism of
the generation of white light using the arrays of blue LEDs with a
practiced hand. He is proud that the white LEDs in conjunction
with solar cells and batteries enable nomadic children of Mongolia
to study at nights, He emphasized the contribution of the white
LED to the reduction of power consumption, His lecture was
composed of three parts: AlGaN-based deep ultraviolet LEDs
(DUV LED), GaN-based heterojunction field-effect transistors
(HFETs) and photocathodes (or electron emitters).

According to UNICEF report in 2015, 663 million people still
lack access to safe drinking water and 2.4 billion people do not use
safe sanitation facilities. The high-power DUV LEDs have been
utilized in commercial water sterilization and purification
systems.

He compared the energy losses in photovoltaic power
generation to bank transfer fees just for fun. By replacing Si-
based power devices with GaN-based power devices, the average

PL-1
Prof. Amano




efficiency of inverters or converters can be improved from 95% to
more than 99%. He said that one of his dreams is to replace the
transformers used in Shinkansen train cars by the semiconductor
devices completely.

In comparison with the commercial GaAs photocathodes, GaN
and InGaN photocathodes have much longer lifetimes and higher
quantum yields. He demonstrated that the short high-power
pulsed operation is very promising for observing the blurring of
moving objects.

All the audiences had a sense of the possibilities for further
development of the research on the GaN based devices in the
future.

YV Aug. 29, 11:15-11:55 Plenary Lecture 2
Helical Polymers as Unique Chiral Materials
Eiji YASHIMA, Professor (Nagoya Univ., Japan)

The helix is ubiquitous in nature, and one of the prevalent
structural motifs for biological polymers, playing key roles in
their sophisticated functions. Prof. Yashima showed unique
polymers consisting of preferred-handed helical conformation
induced by chiral dopants. Generally, the polymer loses
preferred-handed helical structure when the chiral dopant is
removed from the system. He showed novel helical polymers
which remain the preferred-handed helical structure even after
removal chiral dopant using specific poly acetylene with well-
established side chains. This memory effect can be utilized for
production of separation materials for chiral chemicals and drugs.

Prof. Yashima summarized helicity induction and memory
strategy which has a remarkable advantage from a practical
viewpoint. Various examples on the direct observations of helical
structures of synthetic helical polymers by atomic force
microscopy (AFM) were presented. A series of double and/or
multi helices composed of different components and sequences
that exhibit specific functions, such as chiral recognition and
anisotropic spring-like motion was also introduced with very
impressive images.

YV Aug. 29, 11:55-12: 35 Plenary Lecture 3
Topological Quasiparticles : Magnetic Skyrmions
Axel HOFFMANN, Dr. (Argonne National Laboratory, USA)

In his plenary lecture Axel Hoffmann discussed new magneti-
cally ordered structures, which recently have gained much
attention due to their potential for low-energy applications. These
magnetic structures are called magnetic skyrmions and this
name is derived from the theoretical physicist Tony Skyrme, who
originally developed in the 1960’s a theoretical model describing
nuclear particles as topological solitons within a vector field. But
similar structures can also form in magnetically ordered
materials. Interestingly, due to their distinct topology these
magnetic skyrmions can behave like individual stable particles.

They were first discovered about a decade ago in special
magnetic materials at low temperatures, but the work from Axel
Hoffmann and his colleagues showed that they could be also
stabilized at room temperature in magnetic multilayers of
materials that were commonly used for magnetoelectronic
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applications. At the same time these magnetic skyrmions can be
easily manipulated with even very low electric currents, which
makes them of interest for data storage and processing
applications.

During his presentation Axel Hoffmann also showed two
interesting basic physics concepts. First he showed that magnetic
skyrmions can be formed by using inhomogeneous electric
currents. This process is strikingly similar to common phenom-
ena in surface tension driven fluid flows, such as the formation of
soap bubbles by blowing through a suspended soap film. Second
he showed that the twirling magnetic structure of magnetic
skyrmions results in “curved” trajectories. The physics behind
this skyrmion Hall effect is very similar to the motion of curveball
in baseball or soccer, where the rotation of the ball results in a
change of trajectory to confuse the batter or goalkeeper. This
shows that the investigation of magnetic skyrmions is not only
fascinating because of their prospect for novel applications, but
that their distinct topology also provides new interesting
fundamental physical phenomena.

Axel Hoffmann always gives very interesting and valuable
presentations, and his lighthearted approach makes his talks very
engaging. Thus his Plenary Talk offered both an academic and
peaceful atmosphere to audience. As part of his Talk he
presented a brief video showing how the Brazilian soccer player
Roberto Carlos used a curved ball to leave the French goalkeeper
confused. This gave the audience an easy understanding for
difficult physics delivered with humor. But of course the question
arises, whether “the twirling magnetic structure of magnetic
skyrmions moving on curved trajectories” confused anybody?
Fortunately Axel Hoffmann addressed any remaining confusion
well during the questions and answers.

Y Aug. 30, 11:15-12: 00 Plenary Lecture 4

An Example of Useful Science : Organic Synthesis by Organo-
boron Coupling Reaction

Akira SUZUKI, Nobel Laureate, Emeritus Professor (Hokkaido
Univ., Japan)

Prof. Akira Suzuki started his lecture by introducing two
books : “Textbook of organic chemistry” by L. F. Fieser and M.
Fieser and “Hydroboration” by H. C. Brown. He found these books
when he visited the U.S. A. These books inspired him deep into
organic chemistry. He explained the cross-coupling reaction of
organometal compounds with organic halides. It is quick reaction.
If the metal was replaced by boron, the reaction between
organoboron compound and organic halides is slow. He then went
into his development of chemical reactions in which chemicals

PL-4
Prof. Suzuki
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including carbon and boron atoms are bound together with
organic halides to form new organic compounds. The reactions
are called Suzuki coupling reaction which uses the metal
palladium as a catalyst. It has been used in many publications and
patents. The reaction can be used to accurately synthesize
chemical compounds with desired formula. He explained how
superior Suzuki coupling reaction is when it is compared with
other reactions. Then he explained some of numerous examples
of Suzuki coupling reaction and the importance of the products.
They included Novartis’s Valsartan Process, anticancer drugs
synthesis, synthesis of Vancomycin, Boscalid, and Bixafen,
formation of liquid crystal, fluorescent material and hole
transporting material, and synthesis of poly (ortho-phenylenes)
and polymer-type materials. At the end, he explained his
experience at the Nobel Prize Award Ceremony in Stockholm,
Sweden and showed how honor it was to be there to receive the
award.

YV Aug. 30, 12:00-12 : 40 Plenary Lecture 5

Inorganic Graphene Analogues : Recent Results

C.N. R. RAO, Professor (International Centre for Materials
Science and Jawaharlal Nehru Centre for Advanced Scientific
Research, India)

Prof. Rao, National Professor and Linus Pauling Research
Professor at the Jawaharlal Nehru Center for Advanced Scientific
Research, passionately explained the wonders of the low
dimensional nanostructures and the layered 2D materials
including MoS:, WS, GaS, BN, and carbon nitrides and their
fascinating properties including high surface area, band gaps and
porosity. He beautifully explained how these materials can
conquer the world of advanced materials research by offering
amazing performance in many applications including energy
storage, hydrogen generation, optoelectronic devices, magnetism,
superconductivity and catalysis.

PL-5
Prof. Rao

As we all expected, Prof. Rao presented several strategies to
make a library of new advanced nanostructures. One of the main
highlights of his talk is the novel strategies for generating
covalently linked heterostructures of different two-dimensional
layered materials whose properties are completely different from
those of van der Waals heterostructures. By simply using
Sonogashira coupling and carbodimide based coupling, his groups
generated ladder-like multilayered structures which cannot be
prepared by a simple van der Waals interactions. Unique
strategies have been presented to fabricate graphene coupled
with 1D, 2D and zero dimensional metal organic frameworks. At

one point, the audience wondered what materials and the
research topic Prof. Rao missed in his talk as he covered the
topics including materials chemistry, organic chemistry, physics,
theoretical chemistry, nanochemistry, etc. It was absolutely a
mesmerizing talk and offered the researchers a pool of novel
ideas and venues to work on advancing the nanomaterials
research. The performance of these nanostructures have been
amazingly demonstrated in hydrogen generation via photocata-
lytic water splitting, electrocatalysis and heterogeneous catalysis.

On the fundamental side, Prof. Rao presented the interaction of
electron donor and acceptor molecules and their relation with the
electronic structure and properties of these new class of
materials including phospherenes. At the end of the talk, he told
the audience that the covalently bonded heterostructures are
just the beginning and a lot of new structures to be explored
including chalcogenides-chalcogenides, chalcogenides-nitrides,
and/or with arsenene or germanane. These unique materials are
going to make a revolution in the field of advanced materials
science and energy generation which eventually help to protect
the people and economy.

Y Aug. 30, 11:15-12: 00 Plenary Lecture 4
YV Aug. 30, 12:00-12 : 40 Plenary Lecture 5

These two speakers are still healthy even though over 80 years
old and still have very strong energy and enthusiasm without
aging effect. Prof. Rao has carried out research on materials
chemistry on various functional inorganic materials. He described
new 2D materials for H. evolution as followings : Several years
ago graphene has been a sensational discovery and there are so
many publications on graphene and graphene oxide. These
nanosheet materials are called 2D materials. Particularly
graphene is a conductive materials, but not semiconductor. In the
last two to three years, there have been efforts to prepare
graphene-like layered inorganic materials such as MoS2, WS, GaS
and BN. Several methods of synthesis of such nanosheets have
been developed. Some of the recent results on few-layer
transition metal chalcogenides (TMC) such as SnSe, MoSe,
WSe, and BN was presented. Specially interesting are the
physical properties of these nanomaterials such as magnetism
and superconductivity. Transistors and devices have been
fabricated with many of the layered inorganic materials. A new
graphene-like material is B.C,N. with high surface area and novel
gas adsorptive properties. These materials have other extraordi-
nary properties, their use as electrocatalysts being noteworthy.
Specially noteworthy are the novel materials obtained by cross
linking MoS: with other 2D materials or by functionalizing MoS:
sheets. Thus, interaction of electron donor and acceptor
molecules has unraveled the electronic structure and properties
of phospherene. Covalent cross-linking Cs N4 and MoS: favors
photochemical splitting of water. TIO» was very good photocata-
lytic materials, though the H; evolution efficiency was not enough.
2D materials can be made by sonochemistry method and
chemical decomposing, and adding another functional groups by
Suzuki coupling method. This Suzuki coupling method was well
introduced by the former plenary speaker. These 2D nano



materials of MoS., SnSe, graphene and BN can be functionalzed
by adding another group such as MOF (metal organic frame
materials) between the mono layers of 2D materials by Suzuki
coupling method. These functionalized 2D materials showed the
10 times higher than the current developed semiconductor
materials for water splitting.

After the plenary lecture, there was only one question. It was
“What is the chemical bonding between 2D materials and
functional groups? It is a covalent bonding”

Y Aug. 31, 11:15-11: 55 Plenary Lecture 6
Development of Printed Organic Solar Cells in Victoria, Australia
Andrew B. HOLMES, Professor (Univ. of Melbourne, Australia)
The organic solar cells have attracted much attention from
perspective of high efficiency, scale up and low cost production.
Prof. Holmes showed summary of recent progresses in assem-
bling small laboratory-based efficient bulk heterojunction solar
cell. Also, he touched some challenges for scale up from a
laboratory type to the industrial application. In addition, the
challenge for improvement of reliability and durability was
introduced. In his talk, he showed some innovative examples
which were already published in the first class journal including
his own data. His work was good bridge between fundamental
and industrial works. His beautiful talk inspired us to see radical
innovation in our challenge.

"‘
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Y Aug. 31, 11:55-12: 35 Plenary Lecture 7

Interfacing with the Brain Using Organic Electronics

George MALLIARAS, Professor (Ecole Nationale Supérieure des
Mines Bioelectronics, France)

Prof. George Malliaras of Ecole Nationale Superieure des Mines
is one of the pioneers in the field of organic electronics and
bioelectronics. Due to his excellence of the research, he has been
recognized well in this research field.

In the Plenary Lecture, Prof. Malliaras gave us an attractive
lecture about interfacing with the brain using organic electronics.
In the beginning of the lecture, he mentioned that interfacing the
most advanced human engineering endeavor with the brain will
help elucidate aspects of the brain's working mechanism and
deliver new tools for diagnosis and treatment of a host of
pathologies including epilepsy and Parkinson’s disease. He then
offered the view that organic semiconductors can be good
candidate materials that are brought in contact with the tissue
and transduce signal across the biotic/abiotic interface, because
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several organic semiconductors show a unique combination of
attractive properties such as mechanical flexibility, mixed ionic/
electronic conduction, enhanced biocompatibility, and capability
for drug delivery. He showed excellent examples of novel devices
for recording and stimulation of brain activity. Furthermore, he
presented that developments in organic electronics offer tremen-
dous opportunities to design devices that improve our under-
standing of brain physiology and pathology, and can be used to
deliver new therapies.

Many audience listened with a lot of attention to his interesting
talk. The participants of this lecture were excited at his novel
concepts and surprising data.

VSept. 1, 11:15-11:55 Plenary Lecture 8

Metal Oxide Materials as a Sustainable and Viable Alternative
for Low Cost and High Performance Electronics

Elvira FORTUNATO, Professor (New Univ. of Lisbon, Portu-
gal)

Prof. Elvira Fortunato is one of the pioneers in the field of paper
electronics ; her original work on paper electronics opened up
new opportunities of the expansion of the areas to which we could
apply otherwise difficult electronic devices. In developing such
electronic devices, a key element is the establishment of low-
temperature and solution-based technologies that enables to
construct high-performance electronics such as thin film
transistors.

Prof. Fortunato at the podium began her speech with some of
the photos showing large-sized transparent OLED displays etc.
that clearly reflected a growing thin-film-electronics market, and
then continued to explain the importance of thin film electronics
and how the devices have been developed. The main topics of the
plenary lecture are some advances on solution-based metal oxide
semiconductors (ex. ZnO- and In:Osbased oxides) and their
application to electronic devices. Prof. Fortunato explained the
importance and usefulness of solution based-technology. Unlike
conventional electronic-device-fabrication technologies that
mostly rely on complex high vacuum equipment, the solution
process has many advantages in terms of large-area deposition,
roll-to-roll capability, easy control of composition, atmospheric
processing, low cost, and so forth. The recent achievements by
Prof. Fortunato and her colleagues were then reviewed : they
were successful in depositing solution-based InO.-based FETs at
temperatures about 150C, and achieved a record high device
mobility higher than 1cm?/Vs. More importantly, the device
performances were quite stable and reproducible. She also paid
attention her focus on not only low-cost solution based-
technology, but also on constituent materials to choose to
fabricate the devices, that is, eco-friendly materials.

In the lecture, she mentioned that we are in the 4th generation
of the electronic devices in which multifunction devices are
widely used, and that “more than Moore” would be expected in
the 5th generation to come. Finally, she delivered a clear message
to the audience that the solution-processed electronic device will
play a pivotal role in the 5th generation.
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VSept. 1, 1, 11 :55-12 : 35 Plenary Lecture 9

The Inelastic Light Scattering in Carbon Nanostructures from
Bulk to Nano

Ado JORIO, Professor (The Federal Univ. of Minas Gerais,
Brazil)

Design of surface function of nano carbon materials is one of hot
issues in the materials science. Prof. Ado Joiro is a right hand
person of Prof. Dresselhaus (MIT) who is authority of nano-
carbon science. He worked with her for development of new
characterization techniques of nano-carbon such as graphene and
carbon nano-tube since 2000. From his many innovative
characterization works using Raman spectroscopy and AFM

PL-9
Prof. Jorio
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observation, he showed amazingly clear D band and G band
energy density image using his unique nano-antenna device. It
was really surprising image data and his data attracts much
attention from the audience. Many participants in this plenary

talk were attracted by his exciting talk.
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Y Ochi M., Miyakawa N., Minohara M., Horiba K., Kumigashira H.,
Higuchi T., Oxide Ion Conduction of BaCeosoZro10Y 010035 Thin
Film with Oxygen Vacancies

YV Kubicek-Sutherland Jessica Z., Hengartner Asterid C., Mukun-
dan H., Membrane Insertion for Direct Detection of Lipoteichoic
Acid

VIshinabe M., Yamashita Y. Tsutsumiuchi K. Tashiro K.,
Imaeda K., Kawamura M., Effect of Crystal Status Transforma-
tion on the Thermal Schrinkage Characteristics and Extensional
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Characterics of Acetaldehyde Solvent-Induced Crystallization
PET Film

VTanaka T, Fukumoto H., Ishitani H., Synthesis of Glycopolymer
Gold Nanoparticles Decorated with Oligosaccharides via a
Protecting-group-free Process and Their Specific Recognition by

Lectins

<“Maki Y. Dobashi T. Poly (N-isopropylacrylamide)-Clay
Nanocomposite Hydrogels with Patterned Thermo-Responsive
Behavior

MR5—]
The Materials Research Society of Japan

To the Overseas Members of MRS-J

B Viewpoint of Material Development in the 21st Century -+ p. 1
Tuyoshi MASUMOTO, Advisor, Research Institute for Electro-
magnetic Materials, Emeritus Professor, Tohoku University

Development of the materials in the 21st century, along with
the Fourth Industrial Revolution, it is important to advance from
a bird’s-eye view aiming for harmony with people, society and the
earth.

M Introduction of Tokyo Robot Industry Support Plaza -+ p.2

Ryo IRIKAWA, Chief Clerk of the Project Planning Sectio,
Project Promotion Department, Tokyo Metropolitan Industrial
Technology Research Institute (TIRI)

In order to support Small and medium-sized enterprises’ entry
into the robot industry, since 2015 the Tokyo Metropolitan
Industrial Technology Research Institute (TIRI) are working
on activating the robot industry. The Robot Industrial Activation
Project focuses on supporting practical vealization of service field
robots and commercialization of new services in particular.
BGrowth Rate and Tribological Properties of Polycrystalline

Diamond Films Prepared by Hot-Filament Chemical Vapor

Deposition Methods for Mechanical Seals ----------oeeoeeveee p.4

Hiroshi NAGASAKA, Management Researcher, Technology
Cooperation Collaboration Section of Management Support Depart-
ment, Tokyo Metropolitan Industrial Technology Research
Institute (TIRI)

For the purpose of advanced mechanical seals using a CVD
polycrystalline diamond film, we developed a large area HFCVD
apparatus and realized a large area (maximum outer diameter ¢
300 mm) simultaneously with high speed film formation (3 #m/
h or more) successful.

W The 27th Annual Meeting of MRS-J 2017—Materials Innovation
fOr Global GroWth— <+« v rererrrereere p. 6
The 27th annual meeting of MRS-] under the theme of

“Materials Innovation for Global Growth” will be held in

Yokohama, from December 5 to 7, 2017. The meeting will consist

of 13 symposia and a special session:National College of

Technology Collaboration.

-IUMRS'SOMIYA AWard 2017 ..................................... p 1 1
SOMIYA Award Ceremony and presentation were held

August 30th at Kyoto University, Kyoto.

01 ®&» ZAIHIE 20 HKHERIEOSS WA

02 WIS M a Ry MEESRT T AN

04 tPE¥v R
WY A Y E Y NI R & BRI BRI

T4 T2 CVDIEICE B A D= H Ny — VLK
B

06 ICMAT 2017 #t¥5 TUMRS ICAM #t# Plenary Lectures

10 MRSJ KEBRZE THEN 427 M HA MRS KRS

11 TUMRS #5411 MSEEE

12 To the Overseas Members of MRS-]J
LTESTE

w1 WMEAEEE L D |

FTHAMRS =2 — 2 Ofith 2 KR LERFOR FMALELHE STV TV ETFHEHL

9. AL MOTEHBL LTRBES TV E T Lz, RICEAREN GO, KT (B 475) ORBKEEOS

e

AR, FHNCRIEHEY EZRRICBHAOE TSI L2 ENTL IV, BRAOERKIZIE, O E TREE B

FLELAZEZBHEFVLLET, $220R2E2) LT, Mz WALZEILEROIH NI VAT ZRRTEE LA L

ZLOIDEALH L ETE T, 4% EDTIHETHRDIZE, XA LIBHVELET,

(FizE—)

© HA MRS T274-8501 T2 AiG 1l B & 7-24-1

E-mail : iwata.nobuyuki@nihon-u.ac.jp

ZRE D AHES (HARFHTAERE)

T3ER)
R A
BTR) . ik

7 HF)
Wi M WKIER (R CTB)

HAKZI TSI A HESEE
2017 FFHAR MRS =2 — AMERES $29% 45 2017411 H 10 H3&4T

B EEIR (R EREAMIERD) . WAL T (RZIRE) ., N CElA S da=2 2 (). &% o (Rl
KRR FBASE CRETEESFEHEMAR) . Sl (BRAERYE) . R TMIK CREUTSERA Y H B T b

BELR), 00— GRS > & ). $ARZ () /S—% v Tu~— Y Ry), fH
5 (HAKEITEE), RN (E AR AT - PEEHIRGEREHE) . IRt GO TR AR R
i CIOR T3 B S BP0 . ANHE (RISERFZE B %k ABIER%E9F) . Manuel E. BRITO (IIA4K
By — Y TANE—BFRE Y 8 —) . FIMET (BEIRBAERF BRI TR AT GHHCEII RSN A 7 1

R RRUEAE N R

I k=

IVl =3RRI AR




