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w & . High speed deposition of 3C-SIC films by CVD

#% @i . Prof. Rong Tu

State Key Laboratory of Advanced Technology
for Materials Synthesis and Processing,

Wuhan University of Technology, China
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Silicon carbide has been widely applied due to its distinct properties such as
excellent heat resistance, abrasion resistance, high hardness and oxidation
resistance. Chemical vapor deposition (CVD) is one of the most essential and
effective methods for preparing SiC films. In order to improve the deposition
rate, we developed a novel laser CVD by introducing a high power laser with a
continuous wave mode into CVD process. Furthermore, in the CVD process,
precursor is the most important in affecting the deposition rate. Then, SiC films
were prepared by a cold-wall type laser CVD using hexamethyldisilane (HMDS),
methyltrichlorosilane (MTS) and tetrachlorosilane (SiCls) as precursors. A
continuous wave diode laser beam (wavelength: 808 nm) was enlarged to 15
mm in spot diameter and irradiated on the substrate during laser CVD process.
Laser power (PL), and total pressure (Pwt) were changed from 0 to 500 W and
from 0.4 to 40 kPa, respectively. The effects of deposition conditions on the
deposition rate, microstructure, crystalline phases, preferred orientation and

Vickers hardness were investigated. The highest deposition rate reached 3.6
mm/h.
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# &1 . From Functional Polymer to Intrinsically
Stretchable and Healable Transistor Devices

# i Assist. Prof. Yu-Cheng Chiu S

Faculty of Engineering,
Hokkaido University, Japan and
National Taiwan University of
Science and Technology, Taiwan
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Y5 : Polymer materials with electronic or semi-conducting function have
attracted broad academic and industrial interest for electronics applications.
Developing a molecular design paradigm for non-conjugated and conjugated
polymers applicable to the components of organic field-effect transistor is
crucial toward the better and cross-purpose transistor devices. In this talk, we
would like to present few new design concepts to address the challenges of
developing high-performance charge-storage polymer electrets and intrinsically
stretchable semiconducting polymer. Incorporating insulating polymers with
charge-affinity moieties into the dielectrics of transistor devices will be
introduced first and demonstrate it brings transistors a memory function, which
iIs comparable (or even better) to that of the state-of-the-art metallic
nano-floating gate hybrid memory devices. On the other hand, current molecular
design rules for high charge carrier mobility semiconducting polymers are
unable to render the fabricated devices simultaneously stretchable and
mechanically robust. To solve this problem, our concept involves introducing
chemical moieties to promote dynamic non-covalent crosslinking of the
conjugated polymers. These non-covalent covalent crosslinking moieties are
able to undergo an energy dissipation mechanism through breakage of bonds
when strain is applied, while retaining its high charge transport ability.
Furthermore, we observed that the polymer can be efficiently repaired and/or
healed with a simple heat and solvent treatment. These improved mechanical
properties of our fabricated stretchable semiconductor enabled us to fabricate
highly stretchable and high performance wearable organic transistors. This
material design concept should illuminate and advance the pathways for future
development of fully stretchable and healable skin-inspired wearable
electronics.
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w1 . 2D Materials: From Development of
Novel Growth Methods Towards Its
Multifunctional Applications

% & - Prof. Yu-Lun Chueh
National Tsing Hua University, Taiwan

How: 201847 H 20 H (& )1445 16:15
g 70T 4 TINHBEEE B —=E 1]

H'5 : 2D materials have attracted much attention because of frontier electronic materials due
to its superior electronic transport properties and mechanical flexibility in the future, making
it a potential material for high performance and wearable electronics. Graphene is a typical
2D materials with high carrier mobility; however, it still cannot be applied in transistor due to
the lack of bandgap. A new type of 2D semiconducting materials called transition metal
dichalcogenides (TMDCs), which are layered structure with the strong in-plane bonding and
weak out-of-plane interactions similar to graphite, have been intensively studied. Recent
studies have predicted exceptional physical properties upon reduced dimensionality attracting
lots of attention due to the versatile physical chemical behaviors. Nevertheless, the synthesis
and the study of the fundamental physical properties of TMDs are still in early stages. The
lack of a large-area and reliable synthesis method restrict exploring all the potential
applications of the TMDs. Chemical vapor deposition (CVD) is a traditional approach for the
growth of TMDs; nevertheless, the high growth temperature is a major drawback for its to be
applied in flexible electronics. In this talk, an inductively coupled plasma (ICP) was used to
synthesize Transition Metal Dichalcogenides (TMDs) through a plasma-assisted selenization
process of metal oxide (MOx) at a low temperature, as low as 250 °C. Compared to other
CVD processes the use of ICP facilitates the decomposition of the precursors at lower
temperatures; therefore, the temperature required for the formation of TMDs can be
drastically reduced. WSe2 was chosen as a model material system due to its technological
importance as a p-type inorganic semiconductor with an excellent hole mobility. Large-area
synthesis of WSe2 on polyimide (30 x 40 cm?) flexible substrates and 8-inch silicon wafers
with good uniformity was demonstrated at the formation temperature of 250 °C as confirmed
by Raman and X-ray Photoelectron (XPS) spectroscopy. Furthermore, by controlling
different Hz/Nz2 ratios, hybrid WOx/WSe: films can be formed at the formation temperature of
250 °C as shown by TEM and confirmed by XPS. The applications o including (1) water
splitting, (2) gas sensors, (3) photodetectors, (3) anode materials in secondary ion battery will
be reported.
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i & . Buckyball for photodynamic therapy (PDT)
and magnetic resonance imaging (MRI)
application

= i . Prof. Yoko Yamakoshi
Department of Chemistry and Applied
Biosciences, ETH Zirich, Switzerland
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Due to their unique physicochemical properties such as
photosensitivity and metal encapsulation, application of fullerenes as
drugs in photodynamic therapy (PDT) and magnetic resonance imaging
(MRI) attracted sufficient attentions in last decades. In the use of
fullerenes for biological systems in vitro and in vivo, preparation of
water-soluble materials is crucial because of their extremely
hydrophobic carbon core. The preparation of biocompatible fullerene
materials by complexation or conjugation with non-toxic polymer,
poly(vinylpyrrolidone) (PVP) and their properties will be presented.
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i @ . Colloidal Semiconducting Nanopatrticles:

Synthesis and Characterization

=% i - Prof. Nattasamon Petchsang
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Department of Materials Science, Faculty of Science, Kasetsart University, Thailand

: Solution based method was used to synthesize nanoparticles yielding

different morphologies such as zero-dimensional, one-dimensional and
two-dimensional nanostructures. Here, we focus on one-dimensional
nanostructure call as nanowires, the synthesis and characterization of
[1-V1 and IVV-VI semiconductor will be presented including ZnSe, CdSe,
CdTe, PbS, PbSe. High aspect ratios of nanowires were shown under
transmission electron microscope. X-ray diffraction pattern reveals phase
admixture of zinc blende and wurtzite structure on ZnSe, CdSe, CdTe
nanowires while rock salt structure appears on PbS, PbSe nanowires. The
alloy and composites of nanowires were also conducted with
solution-based method vyielding tunable nanowire compositions and
heterostructure of nanowires/nanoparticles.

w & . Emission Properties of nano-scale materials:

rare-earth nanoparticles and organogels
prepared by self-assembly

# - Prof. Katsura Nishiyama

=2

Department of Environmental Science and Technology, Meijo University, Japan
Nanoscale emitting materials have potential application to biomarkers,
optical nanosensors, and photofunctional devices. We employ surfactant
self-assembly to synthesize rare-earth oxide nanoparticles, where
emitting rare-earths are doped in the particle body. These materials
absorb UV light to provide rare-earth emission in the visible region. We
also discuss emitting organogels that are prepared with surfactant
self-assembly, in terms of gel structures and emission properties.
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& . Statistical Physics and Quantitative
Descriptions of Biological Systems

= i - Prof. Shiwei Yan

Department of Physics,
Beijing Normal University, China
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2 F . Systems biology aims to move beyond the study of single biomolecules and
the interaction between specific pairs of molecules; its goal is to describe, in
quantitative terms, the dynamic systems behavior of complex biological systems that
involve the interaction of many components.

Two related developments are currently changing traditional approaches to
computational systems biology modelling. First, stochastic models are being used
increasingly in preference to deterministic models to describe biochemical network
dynamics at the single-cell level. Second, sophisticated statistical methods and
algorithms are being used to fit both deterministic and stochastic models to time
course and other experimental data. Both frameworks are needed to adequately
describe observed noise, variability and heterogeneity of biological systems over a
range of scales of biological organization.

I will review how physists have approached to describe biological problems in
general, and to apply stochastical thermodynamics and statistical theory on the study
of biochemical reactions. As an example, | will present a set of stochastic
delay-differential equations which is used to study the temporal behaviors of tumors
suppressor p53 protein.
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i @ . Polymer Chains & Nanoparticles:
Structural Characteristics

+#% i . Prof. Moonhor Ree
Department of Chemistry,
Pohang University of Science
and Technology (POSTECH),
Pohang, Republic of Korea
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Y15 : The structural characteristics of a single polymer chain are directly reflected
into its morphological structure formation and properties. Thus, it is very
important to understand all possible aspects of polymer chain structure. However,
direct clues on the structure of a single polymer chain are very limited, mainly
due to its weak signals in measurements; thus, the developments of advanced
probing sources and detection systems are still challenged. As an alternative way,
a dilute polymer system is very often subjected to the structural investigation of a
single polymer chain. With any possible information of a polymer, its
morphological structure formation and analysis are immediately required to
understand its beneficial properties and optimize such properties. In general, a
polymer can reveal a variety of morphological structures depending on its
chemical composition, topology, chain structural characteristics, and fabrication
conditions. An attractive shape of a polymer in aggregate state is a particle, for
example nanoparticle, which is highly demanded in many fields including nano-
science and technology, energy science, microelectronics, and biomedical science.
The function and property performances of such nanoparticles are governed by
their structural details including the size and distribution, and inside and surface
characteristics, in addition to the chemical and physical functionalities at the
surface. In this presentation, some of the recent research works on polymer chains
and nanoparticles will be discussed in the aspect of structural characteristic details.
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s# & : Solving (Our) Two Long-Standing Problems in
Silicon Chemistry

# gf - Prof. Martin Oestreich

Institute of Chemistry, Technische Universitat Berlin,
Berlin, Germany
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Professor Martin Oestreich is a prominent researcher in the study of new organic
synthesis reactions using silicon and boron. He come to Japan by a short-term
invitation of JSPS. It is a good chance for us to hear his lecture on the latest
research results, so please join us!
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w & . Navigating stability and metastability in the
synthesis of novel functional materials

= i - Dr. Wenhao Sun

Lawrence Berkeley National Laboratory
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Abstract: Despite rapid progress in the computational design of novel functional materials, the
materials discovery pipeline remains bottlenecked by the difficulty of reliably synthesizing
predicted compounds in the lab. Developing a theoretical foundation for predictive materials
synthesis requires a more quantitative understanding of metastable phases, which often
appear as kinetic byproducts during materials formation. By mapping the thermodynamic
landscape of crystalline metastability, and calculating relative nucleation rates between
competing polymorphs, we can construct synthesis maps to navigate through the
thermodynamic and kinetic energy landscape towards desired material phases. I will
showcase several applications of this ab Initio framework to predict non-equilibrium
crystallization pathways of carbonate minerals and functional manganese oxides in
hydrothermal synthesis, and conclude with thermodynamic strategies for the discovery and
synthesis of metastable thin-film nitride semiconductors. Mastering metastability will deepen
our fundamental understanding of nucleation and crystal growth, and can expand the search

space for functional technological materials beyond equilibrium phases and compositions.
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w & . Crystallographic and magnetic peculiarities
In epitaxial multilayers of magnetically ordered
iIron-based oxides: Laser MBE growth,
synchrotron and neutron studies

= i - Dr. Sergey Suturin

loffe Physical Technical Institute, St. Petersburg Russia
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955 : Oxide materials exhibiting unique combinations of magnetic, insulating
and microwave properties are very attractive nowadays to be used as building
blocks for novel spintronic and magnonic applications. Described in this talk
will be our recent laboratory and synchrotron studies of crystal structure,
magnetic and microwave properties of epitaxial multilayers based on
magnetically ordered iron-containing oxides. These include yttrium iron garnet
(YIG, Y3FesOy,) which is famous for its microwave applications and exotic
multiferroic  epsilon ferrite (e-Fe,O;) featuring an extremely high
magnetocrystalline anisotropy. Our group in loffe Institute has developed an
expertise in fabrication of high quality oxide films by means of Laser Molecular
Beam Epitaxy empowered by a number of unique and sophisticated
growth-stage auxiliary techniques to gain high performance in-situ
characterization of the epitaxial process. Described in this talk will be the
advantages of real time 3D reciprocal space mapping by high energy electron
diffraction (3D RHEED) and plume spectroscopy. Further on, the peculiarities
of the crystal and magnetic structure of the fabricated iron-based oxide films
will be discussed based on the results of our synchrotron (XRD, XRR, XMCD
and XRMR) and neutron (PNR) studies. The role of structurally and
magnetically different interface layers and their influence onto magnetostatic
and microwave properties of nanoscale epitaxial films will be addressed.
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# @ : The Art of Process Chemistry

# 1 . Dr. Nobuyoshi Yasuda
Department of Chemistry, The University of
Tokyo, Japan
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In every field, it becomes the state of art when one pursues ultimate efficiency.

In Process Chemistry, the goal is to develop the best chemistry to maximize
efficiency of the process and to increase the accessibility of the drug to patients
worldwide. In order to achieve this goal, Process Chemistry should be sublimed
into the statue of art though a deep understanding of chemistry. Two examples
will be discussed at this symposium.
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w & . Energy Transduction in Polaritonic Systems

+# fi - Dr. James Andell Hutchison

University of Melbourne, Australia
University of Strasbourg, France
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# : Repurposing aromaticity for organic electronics:
making, breaking and stacking
pi-circuits

i# ¢ : Prof. John D. Tovar

Department of Chemistry,
Johns Hopkins University, USA
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Z B . Several emerging energy technologies require flexible and
solution-processable organic-based electronic materials capable of specific degrees
of energy transport in order to achieve desired functions. This lecture will highlight
two fundamental structural considerations relevant to the design of materials that
can foster or otherwise regulate efficient energy/charge migration. One aspect
involves the use of unusual aromatic building blocks with relatively low degrees of
resonance stabilization that can encourage intramolecular electronic delocalization.
Another aspect involves the control of intermolecular electronic delocalization
through the use of water-soluble oligopeptides attached to pi-conjugated oligomers
that self-assemble into fibrillar bioelectronic nanostructures containing internal
pi-stacked electronic conduits. In both aspects, the making, breaking and stacking
of aromatic rings plays a critical role to define the physical properties of the

materials and the possible arenas where they may be employed.
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[Cyclic gem-difluoroacyl scaffolds synthesis via
electrocatalytic and visible light photocatalytic
radical tandem cyclization of hetero-aryl
chlorodifluoromethyl ketones|

iBEM : Prof. Maurice Médebielle
(Université Claude Bernard Lyon I, France)
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% @& Structural investigations into the
mechanism of methylmercury degradation
by the organomerurial lyase MerB’

% m  Prof. James G. Omichinski
(Université de Montréal, Canada)
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Select bacterial strains survive in  mercury-contaminated
environments due to the presence of the mer operon. The operon
encodes two enzymes, the organomercurial lyase MerB and the
mercuric ion reductase MerA.

Our structural studies (NMR and X-ray) have identified several
important features responsible for the unique catalytic activity of
MerB including key catalytic residues as well as atomic level
details of carbon-Hg bond cleavage and inhibition by organotin
compounds.
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Molecular tectonics: networks of

crystals by welding

Prof. M. W. Hosseini
University of Strasbourg, France
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Prof. Da-Gang Yu

(Sichuan University, China) (@ﬁm
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CO, Utilization in Organic Synthesis
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Prof. Christophe Copéret

(ETH Zurich, Switzerland)

Molecular Approach to Supported Single-Site
Catalysts and Beyond
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iE - High throughput nanopore chip and its applications

in nanopore sequencing and DNA lesion sensing
@i Shuo Huang #i%
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Protein nanopores such as «-haemolysin and Mycobacterium smegmatis porin
A (MspA) can potentially be used to sequence long strands of DNA quickly and at
low cost. To provide high-speed sequencing, large arrays of nanopores are required
that allow the nanopores to be individually addressed, but current nanopore
sequencing methods rely on ionic current measurements and such methods are
likely to prove difficult to scale up. Here we show that, by optically encoding the
ionic flux through protein nanopores, the discrimination of nucleic acid sequences
and the detection of sequence specific nucleic acid binding events can be
parallelized. We make optical recordings at a density of ~104 nanopores per mm?
in a single droplet interface bilayer. Nanopore blockades can discriminate between
DNAs with sub-pico ampeére equivalent resolution, and specific miRNA sequences
can be identified by differences in unzipping kinetics. By creating an array of 2,500
bilayers with a micropatterned hydrogel chip, we are also able to load different
samples into specific bilayers suitable for high-throughput nanopore recording.
The high throughput optical nanopore chip may thus benefit our recent work in
DNA lesion detection and nanopore sequencing.
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i : Understanding the protein corona one molecule and one

nanoparticle at a time
#6m - Stephan Link %

Department of Chemistry, Rice University
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The fate of nanoparticles interacting with the environment including the
human body depends strongly on the corona that forms after contact with
proteins. It is well established now that this protein corona affects the biological
interactions with cells as receptors recognize the adsorbed proteins rather than
the nanoparticle core. However, much less understood is the time-dependent
composition of the protein corona and any structural changes of the adsorbed
proteins potentially altering their natural function or leading to unwanted
nanoparticle aggregation. While ensemble characterization techniques have
been very powerful, they are often limited to ex-situ conditions. Here, we
present our recent progress on characterizing the protein corona using powerful
super-resolution single molecule fluorescence microscopy and various single
particle spectroscopy including circular differential scattering.
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i - Single nanoelectrode photodissolution

zeifi - Christy F. Landes #(i%

Department of Chemistry, Rice University
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The nanoscale stability of metal and metal oxide surfaces is crucial to the
performance and degradation of catalysis supports and battery electrodes. Our

lab 1s developing new single particle spectroelectrochemical methods to
untangle the complex dynamics of dissolution of plasmonic metal nanoparticles.
We are particularly interested in plasmon enhanced electrochemical processes.
I will discuss our recent results in which we vary the electrolyte anion chemistry
in order to preferentially protect or deprotect specific facets of gold nanorods. In
particular, we demonstrate how photodissolution can be tuned to reshape
nanorods into more complex shapes with new distributions of surface facets.
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Development of Immunochemical Test-Systems
Prof. Sergei A. Eremin
Faculty of Chemistry,
M.V. Lomonosov Moscow State University
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The lecture will present the immunochemical measurement methods for the
determination of antibiotics. Antibiotics are one of the main pollutants of food. To
control the content of antibiotics in foodstuffs, it is necessary to apply precise and
highly sensitive methods of analysis. For many years, we have been developing
methods for detecting antibiotics by fluorescence polarization immunoassay
(FPIA) and enzyme-linked immunosorbent assay (ELISA). These results and
future perspective will presented.
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Prof. Kyungsoo Oh

(Chung-Ang University, Korea)

Development of Enabling Catalyst Systems
for Heterocyclic Compounds with Biological

Significance
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w & . Plant sphingolipid glycosylation, and its role in
plant-microbe interactions and cell wall
biosynthesis

# i - Dr. Jennifer Mortimer

Director of Plant Systems Biology

Deputy Vice President of Feedstocks Division
US-Department of Energy Joint BioEnergy
Institute (JBEI)

Staff Scientist, Lawrence Berkeley National Laboratory
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Glycosylinositol phosphorylceramides (GIPCs), which have a ceramide core linked to a glycan

headgroup of varying structures, are the major sphingolipids in the plant plasma membrane. We have
recently established the biosynthetic pathway for the glycan headgroups in Arabidopsis and rice. We
have now shown that the specific structure of the glycan headgroup is critical for numerous functions,
including plant-microbe interactions (pathogens and symbionts), cellulose biosynthesis and pollen

fertility. (Email, jecmortimer@lbl.gov; twitter @jenny_mortimerl)
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Prof. Paul G. Hayes

(University of Lethbridge, Canada)

Designing New Pincer Ligands to Support

Low-Coordinate f-Element Complexes
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Prof. Patchanita Thamyongkit

(Chulalongkorn University, Bangkok)

On Potential of n-Extended

Porphyrins for Optoelectronics

and Electrocatalysis
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Dr Jean-Francois Soulé

(Institut des Sciences Chimiques de Rennes)

Synthesis of Life and Material
Molecules via Late-Stage

Functionalizations
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