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Towards Enhanced Surface Reactivity for Realization of a Precious

metal-catalyst Free Technology

1. Introduction

The role of surface science in the advancement of a
new era of modern technological society has been
revered for several decades now. A large number of
surface science techniques have been developed to
fully understand the capacity of different surfaces as
applied in several fields, particularly in the area of
catalysis science. One of the main goals of catalysis
science is to investigate the kinetics and mechanism of
elementary surface reaction on the atomic scale and the
relationship of the atomic surface structure and
composition to the catalytic process [1]. As we explore
the surface properties deeper at the atomic level,
relevant reactions occurring at the atomic scale can be
seen where Quantum effects are becoming more
relevant. It is therefore important that theoretical
analysis, where understanding of the underlying
concepts behind the reactivity of surfaces, should be
independent from experimental results and the methods
requiring empirical treatments. With that, the
significance  of  first  principles/Ab-Initio-based
calculations on the advancement of modern theoretical
surface science is deemed important.

Majority of the issues of modern day research are on
the development of technologies that supports
advancements in the field of search and utilization of
alternative energy sources and for the protection of the
environment. One promising technology that complies
with this goal is fuel cells technology. Fuel cells are
devices that directly convert chemical energy of a fuel
to electricity by electrochemical reactions. However,
with the aim of commercialization come several
challenges such as high cost and durability. This has
been identified to be largely due to the electrocatalysts,
particularly on proton exchange membrane fuel cell
(PEMFC), which still mostly rely on precious metals
catalysts. These materials are known for their good
activity and durability for the required -catalytic
environment. Accordingly, researches on surface
science aims at finding promising materials that are

H F5H, Wilson Agerico Difio

supposed to replace the existing precious metal
catalysts. Among the many feasible materials on study
are non-precious-metal-based materials, materials with
reduced Pt-loading, and transition metal-based
materials. However, in order to improve the catalysts’
efficiency, it is important to understand the
fundamental reaction process at the catalyst surface so
that one can design modified systems.

2. Computational Materials Design (CMD®)

Analysis of the behavior of materials is important for
structural engineering through simulations even before
going through expensive experimental trials. One
important computational technique related to this is
first principles calculations or Ab Initio Calculations
where density functional theory (DFT) has been proven
to be one of its most powerful and used tool. Recent
developments in computational techniques, coupled
with the rapid progress in computer efficiency, make
ab-initio/first  principles-based COMPUTATIONAL
MATERIALS DESIGN (CMD®) a relevant field in the
world of surface science and condensed matter physics.
Its impact on industrial research and development is
depicted by its contribution to relevant researches in
science and technology. Its application has been used in
wide variety of simulation codes that could very well
provide results comparable with that obtained from
experiments. This leads to the development of novel
materials in the field of nanotechnology where
advances in material science provide improvement in
areas such as solar cells, nanofibers, sensors and
ultralight materials. Some recent applications of CMD®
are on fuel cell technology related to finding potential
alternatives to the very expensive platinum commonly
used as a catalyst at the electrodes of the fuel cell using
bio-inspired materials such as porphyrin-based
materials[2-9], and other novel materials [9-13]; and
studies on the role and advantage of inducing spin
polarization and controlling the dynamics of the
reaction partners .



The CMD® process that is originally developed by
our group is shown in Figure 1. In the CMD® process,
basic understanding of a physical system is obtained by
theoretical means, e.g. quantum dynamical calculations
and/or first principles calculations. Equipped with
these understanding, parameters that are relevant to the
proposed purpose can be altered so as to obtain a new
and functionalized material. Materials testing will then
be done by experimentalist to verify physical
feasibility of the proposed new material. The results
obtained from these steps will then be used to further
improve the initially proposed material and/or device
another material derived from the basic understanding
obtained from materials design. In this cyclic process, a
good collaboration with experimental investigators will
be relevant to provide efficient results. Development
of novel materials will then be a result from theses
series of processes.

Figure 1. The Computational Materials Design (CMD")
engine.

3. Surface reactions on alternative materials to
precious metal catalysts

Much effort has been recently done to find
alternative materials to Pt-based catalyst. Pt-based
catalysts have been known to have high efficiency for
electrode (cathode and anode) applications in PEMFCs.
A good alternative should be at par (or much better)
with the efficiency gained from Pt-based catalysts and
is more abundant and less costly. Researches related to
this goal are geared towards finding non-precious
metal-based catalysts (NPMCs) and reduction of Pt
loading.

Recent researches related to developing NPMCs are

on using graphene-based and polypyrole-based
catalysts as possible cathode catalyst for the oxygen
reduction reaction (ORR) in PEMFCs [14, 15]. ORR
occurring at the cathode side is said to be one of the
rate limiting reactions that affects the PEMFCs’
performance. Usual materials used in this electrode
side of the fuel cell are based on Pt materials as they
efficiently reactive with the O, molecule sustaining the
ORR interaction at low operating temperature of the
PEMFC. However, recent researches are deviated to
the possibility of using NPMCs for this purpose.
Among those thought off as possible candidate for
cathode material in PEMFC is Polypyrrole-based
catalysts. Experimental investigations have shown that
unpyrolyzed cobalt-polypyrrole/carbon (Co-Ppy/C) has
been one of the earliest candidates as NPMC [16],
exhibiting high ORR reactivity and good durability
[17]. Since then, many researches on Ppy-based
materials have been conducted. The focus of this
present study is based on these materials’ are active
sites believed to be the Transition metal-nitrogen
(TM-Ny) ensemble [16, 17]. With the belief that the
ORR process in these materials facilitates a direct four
electron pathway [18], avoidance of producing H,0,,
and interaction of the O, and H,O, molecules with the
active sites of Co-Ppy/C was investigated using density
functional theory (DFT) analysis. The O, molecule
adsorption is a crucial step in the ORR process and the
H,0, formation determines the possibility of the
reaction passing through the two-electron pathway or
the four-electron pathway.

The Co-Ny cluster models of the unpyrolyzed
Co-Ppy/C active sites that have not been decomposed
after pyrolysis are shown in Figure 2 and the
corresponding parameters are on Table 1. The data
suggests that the Co-N bonds in the Co-Ny systems are
stable, especially for the pyrrolic system. The relatively
strong Ec, aq in the Co-N3 clusters suggests that these
active sites might exist in the pyrolized Co-Ppy/C
catalyst system. On O, adsorption, the groundstate
geometries and the adsorption energies of O, on Co-N,
clusters are found in Figure 3. It was observed that the
O, molecule is adsorbed with the side-on or end-on
configuration on the Co-N,-pyrrolic clusters,
depending on the configuration of the clusters, while it
adsorbed with a side-on configuration of the
Co-Ny-pyridinic  clusters. Generally, the side-on
configuration is relatively more stable.



In this study, the H,O, adsorption on the Co-Nj is
treated as simple molecular adsorption process on a
cluster. From that, the ground state geometries of H,0,
adsorption on Co-Nx clusters are found in Figure 4. It
is observed that the spontaneous dissociation of H,0,
molecules only occurs in Co-Ny clusters that allow O,
molecule to

Figure 2. The optimized structures of Co—N; clusters.

Table 1. Important ground state parameters of Co-Ny

clusters.
Co-N”  N-Co-N” Eco ad
. Co
(A) @ (eV)
Pyridinic Dimer 1.974 86.25 0.66 -1.43

Dimer 1.972 88.52 0.76  -3.50
Monomer  1.861 180.00 1.17 -6.43

CoN,  Pyrrolic

Dimer 1.866 84.12 043  -2.77
Dimer 1.989 79.69 1.07  -5.93
Monomer  1.952 119.98 1.15  -8.30

Pyridinic
CoNj3 Pyrrolic

a) The average Co-N distances.
b)  The average N-Co-N angles.

Figure 3. The optimized structures of O, adsorption on
Co—N; clusters. The E,q is the adsorption energy of O,
molecule.

be adsorbed with a side on configuration. This is

expected because when O, molecule is adsorbed on the
Co-Nj; clusters, its lowest unoccupied molecular orbital
(LUMO), which is a m*-orbital, becomes partially
occupied and thus enhances the repulsive character
between the O atoms. This weakens the O-O bond and
an indication of an increased reactivity of the adsorbed
O, molecule. In the ORR process, both of the O,
dissociation and H,0, spontancous dissociation
process leads to the four electron reduction pathway to
produce water. Since both steps could occur as parallel
reactions, the step with the lowest reaction barrier will
dominate the process. Based from the results, it is
suggested that in the Co-N, and Co-Nj-pyridinic—
trimer active sites, the H,O, spontaneous dissociation
is energetically more favorable as compared to direct

O, dissociation.

Figure 4. The optimized structures of H,O, adsorption
on Co—N, clusters. The E,4 values in angle brackets,
parentheses, brackets, and braces correspond to the

En202(ad)> E20n#(ad)s E20m+0m+, and Eop«aa), respectively.

Therefore enhancement of the ORR activity of
pyrolyzed Co-Ppy/C catalyst is due to the Co-N, active
sites, particularly in Co-N, and Co-Nj pyridinic-trimer
active sites. The reaction follows the four-electron
H,0,
dissociation. Another ORR reaction pathway is also

reduction pathway via the spontaneous
proposed in these systems, which is characterized by
combination of the Co-N;s-pyrrolic and the
Co-20H*-like active sites with the metal free active
sites to completely reduce an O, molecule into a water
molecule via two-by-two series of four-electron

reduction mechanism.



Figure 5. The geometry of undoped z;-GNR (a),
quaternary-N-doped z;-GNR (b), pyridinium-N-doped
z;-GNR (¢), and undoped z,;;-GNR (d). (e) shows the
schematic of C—H cleavage of the CH, site at the edge
of z,;;-GNR by O, molecule.

Due to the inhomogeneity of the structure formed

from high temperature pyrolysis of
transition-metal/nitrogen/carbon containing moieties
(pyrolized TM/N/C) catalysts [19-22], the interplay
between the neighboring TM-N, and metal-free active
sites and it’s effect on the ORR mechanism was also
studied. In this investigation the Fe-N; and
quartenary-N configuration as models for the TM-N,
and metal-free active sites were used [23, 24]. The
models used in this study are shown in Figure 5, which
is based from mono-hydrogenated zigzag graphene
nanoribbon. The relative interaction between the
neighboring Fe-N, and metal-free active sites in
z;-GNR system was found to be more preferable when
the Fe-N, is formed near the z,-GNR edge as shown in
Figure 6. Similarly, the quaternary-N-doped site prefers
to be formed near the Fe-Ny-edge site. In order to
determine the effect of the proximity between the
TM-N, and metal-free active sites for ORR, the free

energy profiles of the Fe-Ny site of the undoped and

quartenary-N-doped Fe-N4-z;-GNR, and C2-C4 sites of
quartenary-N-doped  Fe-Ny-z1-GNR was obtained
and shown in Figures 7 and 8. It is observed that the
presence of quartenary-N-doped site at the z; edge does
not significantly affect the ORR free energy profile of
the neighboring Fe-N, site. The most significant factor
that determines the ORR free energy profile of the
Fe-N, site is the character of the d-orbitals of the Fe
atom. However, ORR reaction on the C2-C4 site is
affected by the presence of the Fe-Ny-edge-z;-GNR.
This effect is due to the modification of the localized
anti-bonding edge state due to the presence of the
Fe-N-edge-z;-GNR. This suggests that the interaction
of the Fe-N, site and the quaternary-N-doped sites at
the zigzag edge of the graphene enhances the ORR free
energy profile for quaternary-N-doped sites, with no
significant effects on the ORR activity of the Fe-Ny site.
These results emphasize the importance of considering
the role of the inter-dopant interaction on the reactivity
of a catalyst surface for ORR.

Figure 6. Final supercell models which are used in the
study (a—d). Values in square brackets represent relative
energy between three Fe—N, configurations. (e¢) Shows
indexes of edge-C atoms. (f) Shows the quaternary-N
doped Fe—N,—edge-z;-GNR configuration that is used
in this study.

Precious metal catalysts such as Pt also play an
important role in diesel oxidation catalyst (DOC) for
the oxidation of nitric oxide (NO) to nitrogen oxide
(NO;) for exhaust gas after-treatment systems,
particularly in NO, removal [25-30]. However,
employing smaller Pt nanoparticles has several
drawbacks due to its susceptibility to oxygen poisoning,
deformation and sintering process [31-33]. Aside from
that, the intrinsic NO oxidation reaction in pure Pt
employing smaller Pt nanoparticles has several



drawbacks due to its susceptibility to oxygen poisoning,
deformation and sintering process [31-33]. Aside from
that, the intrinsic NO oxidation reaction in pure Pt

Figure 7. Free energy profiles for ORR on Fe—Nj site of
undoped and quaternary-N-doped Fe—N,—edge-z;-GNR
systems (a). (b)—(f) show the optimize structures for
adsorptions of ORR-related molecules on Fe—Ny—
edge-z;-GNR.

employing has several

drawbacks due to its susceptibility to oxygen poisoning,

smaller Pt nanoparticles

deformation and sintering process [31-33]. Aside from
that, the intrinsic NO oxidation reaction in pure Ptis
thermodynamically endothermic due to strong Pt-O
bond [31]. A desired Pt-based catalyst for NO
oxidation is expected to have weaker Pt-O bond and
NO, bond which is
favorable for the reaction. Recently, heterogeneous

stronger thermodynamically
catalysts show better catalytic activities in similar DOC
activities such as dry reforming of methane (DRM),
ethanol steam reforming, and hydrogenation of maleic
anhydride (MA) processes [34-37]. Also, previous
studies shows that Pt supported catalysts have weaker
Pt-O interaction, necessary to that in NO oxidation
process. Because of these, plus the economical
advantage of decreasing Pt loading, different structures
of supported Pt for the oxidation of NO were studied
[38-40].

The DOC was
experimentally observed in Pt-based nanoparticles.
With that, DFT-based studies on O interaction with Pt,

which is an important indicator of the viability of NO

most viable structure for
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Figure 8. Free energy profiles for ORR on the C2—C4
site of quaternary-N-doped Fe—N,—edge-z;-GNR system
(a). (b)—(g) show the optimize structures for adsorptions
of ORR-related molecules on quaternary-N-doped Fe—
Ny,—edge-z;-GNR.

oxidation process, was conducted in a core-shell
Ni@Pt nanoparticle structure, where Ni is the core
material and Pt is the catalyst-shell. In this model, a
magic cluster (i.e. cluster with complete shell) of 55
atoms was adopted [41, 42]. It was found that Mackay
icosahedron structure is the most stable among the
55-atom Pt cluster isomers Figure 9. In this structure,
20 identical equilateral triangular faces with similar Pt
(111) facet was observed (Figure 9a and 9b), and
within the surface two distinguishable Pt atoms are
observed, labeled as A and B. Due to the presence of
the Ni core, shorter A-B and B-B distance was
observed for the core shell model as compared with the
pure Pt cluster (i.e. 2.63A and 2.73A for Ni@Pt, and
2.72A and 2.86A for Pt, respectively). This pertains to
the contraction of the cluster due to the presence of the
Ni core. The adsorption energies of O atoms at
different adsorption sites were determined as seen in
Table 2. The trend of weaker oxygen adsorption energy
in the Ni@Pt cluster is mainly attributed to the strong
3d-5d interaction between the Ni(core) and Pt(shell)
(Figure 9d). This is observed from the shifting of 5d



states of Pt atoms (A and B) to lower energy region and
leaving less available Pt-5d states to interact with the
O-2p states. However, the 3d-5d hybridization of the
Ni-Pt bonds upon interaction with O are always
repulsive in nature, as a consequence, the presence of
the adsorbed O weakens the Ni/Pt bond at the interface,
which in turn, strengthens the Pt-O bonds. This is the
reason behind the almost similar adsorption energies of
O-Ni@Pt to O-Pt on pure Pt cluster. However, Ni@Pt
cluster has a significant effect when increasing oxygen
coverage adsorbed on the cluster. It was observed that
in pure Pt clusters, increasing the amount of adsorbed
O increases the risks of shell breaking. On the other
hand, the presence of the Ni@Pt core shell structure
increases the structural robustness of the system
against increased O coverage. The Ni core atoms of the
Ni@Pt core-shell structure prevents the bond breaking
process of the shell Pt-Pt bonds.

Figure 9. Optimized structures of core-shell Ni@Pt (a)
and pure Pt (b) clusters where the designated oxygen
adsorption sites (c) are shown by numbers from 1 to 6
on small representative structure of each cluster. The
projected density of states (PDOS) of both clusters (d)
is provided for total shell and core atoms (two topmost
panels) and single atoms A and B (two bottom panels).
Gray and green spheres are corresponding to platinum
and nickel atoms.

Apart from a core-shell structure, the possibility of
using Pt bimetallic system Pt/M (M=Pt, Co, Fe, Mn) on
the oxidation of NO was also studied. The model of the
bimetallic system is found in Figure 10. In this study,
the adsorption of O, NO and NO, was analyzed, and
the oxidation of NO through Langmuir-Hinshelwood
mechanism (LHM) (NO* + O* — NO* (“*” denotes
adsorbed species) was studied. For the adsorption of
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Table 2. Oxygen adsorption energy on various designated
asorption sites on Ni@Pt and pure Pt clusters. Units are
given in eV.

Cluster Site Site Relaxed Rigid
type Number Position cluster cluster
1 vertex A -4.06 -3.96
2 bridge -4.51 -4.18
3 hep-like -4.51 -4.19
Ni@Pt
4 vertex -.345 -3.06
5 bridge B unstable
6 fee-like -4.22 -3.91
1 vertex A -4.27 -4.11
2 bridge -4.51 -4.30
3 hep-like -4.61 -4.28
Pure Pt
4 vertex -3.76 -3.58
5 bridge B unstable
6 fee-like -4.55 -4.14

NO and O, the binding energy at the bimetallic system
is weaker than in pure Pt. The decrease in the
adsorption energy in the bimetallic system (Figure 11)
with respect to pure Pt is attributed to the broadening
and the downward shift of the Pt d-band in the
bimetallic system. The mechanism of NO oxidation in
the case of pure Pt is through the diffusion of NO and
O until the p-N,O nitro is formed (Figure 12). This
reaction requires a large activation energy (1.24 eV)
because NO and O are strongly bound to the surface. In
fact, the calculated diffusion barriers of 0.69 and 0.39
eV, respectively, for O and NO diffusion between two
neighboring fcc hollow sites on Pt. For the bimetallic
systems, the NO molecules the
surface-perpendicular N-O bond in the initial state to

rotate  from
the surface-parallel N-O bond in the transition state
along the reaction path. It was found that the difference
in the adsorption energies of the NO* in the surface
perpendicular to the surface-parallel is only 0.24 eV for
Pt/Fe and 0.54 for pure Pt. Thus, it is easier for the NO
molecule to rotate in the bimetallic system than in the

Figure 10. Slab model for the Pt monolayer (left) and
bilayer (right) on Pt, Co, Fe, and Mn substrates.



pure Pt. Furthermore, O is easier to diffuse in the
bimetallic system than in pure Pt to form NO, since it
is more weakly bound to the former than in the latter.
This result in a lower activation barrier (0.94 to 1.08
eV) for N-O bond formation on the bimetallic system
compared to that of pure Pt. In total, NO oxidation is
thermodynamically and kinetically more favorable on
the bimetallic system than in pure Pt. This is due to the
weaker binding of O and NO on the bimetallic surfaces
and the binding configuration of NO, that promotes
easier N-O bond formation.

Figure 11. The magnitude of the decrease in adsorption
energy of O and NO with respect to their adsorption
energies on pure Pt. More positive values correspond to
weaker binding on the surface.

Figure 12. Initial (left), transition (middle), and final
(right) states for NO oxidation on pure Pt (upper panels)
and bimetallic systems (lower panels).

4. Surface reactivity of transition metal-based
catalysts

Apart from the highly popular reactivity of precious
metal-based catalyst, the surface reactivity of other
metals have also been extensively studied, particularly,
transition metal-based catalyst. Such investigations will
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provide idea on the possible reactivity of these

transition-metal-based surfaces to some catalytic
reactions, and possibly for catalyst as applied in related
alternative energy sources technology, e.g. fuel cells.
The interaction of H with metal surfaces is a
fundamental process in the field of surface science that
is often used as a standard to understand the catalytic
activity of metals and observe and establish relevant
scientific concepts. Apart from providing idea for the
catalytic reactivity of surfaces, absorption of H atoms
in the subsurface and bulk regions is an important
process in hydrogen storage, hydrogen purification and
hydrogenation/dehydrogenation applications [43-47].
Pd is the

hydrogen-related applications due to its ability of

among many popular metals for
absorb large volume of H [48]. Therefore, theoretical
studies related to the absorption of H on Pd facets have
been conducted to in order to determine the reactivity
of the metal surface for the diffusion of H atoms
[49-51]. There are several theoretical studies related to
H diffusion in Pd (111) facets that have been priorly
conducted [52-55]. It was determined that absorption
and desorption dynamics of hydrogen atom into
Pd(111) is affected by the tunneling of hydrogen and
surface lattice motion, which either promotes or
hinders the penetration of hydrogen into (desorption
from) the surface (subsurface). To extend this study,
quantum dynamical calculation for the absorption
probability through solving the time-independent
Schrodinger equation for Mu, H, D and T, along the
reaction path (Figure 16), using coupled-channeled
method was conducted [56-68]. It was assumed that the
H isotope absorbs into Pd(111) subsurface through fcc
hollow site since it is the preferential site for
adsorption and it provides spatially large hole for
absorption, and the octahedral site is stable position in

the subsurface. The Hamiltonian of the system is given
by (1)

h% 92 h? 0%
H= - omaz” Zua TV

and the potential energy is given by (2)

V(Z,x) = Vfrozen(Z) +f(Z){X2 — 2xx}

1
+ 5 pw?(Z)x?



where m is the mass of each isotope, and u corresponds
to the mass of three Pd atoms. x, is the maximum
lattice displacement from the equilibrium position in
the H absorption[53], and the fitting function f(2) is
taken by Gaussian function [A exp {—(Z + @)?/2p%?} A=
64 (eV/A%), 0.=0.08 A and p=0.39 A].

Figure 16. Model of hydrogen absorption into Pd(111)
through the threefold fcc hollow site. Small circle and
large circles are H atom and Pd atoms, respectively. (a)
Side view: the H distance Z from the surface. The down
arrow indicates the direction of H motion, and dotted
line corresponds to the origin, Z . 0. (b) Top view:
double-headed arrows show surface lattice vibration
parallel to the surface plane, with variable x.

The activation barriers for H absorption are 0.81 and
045 eV for the frozen and relaxed surfaces,
respectively (Figure 17). However, the potential
energies at the subsurface regions are 0.50 and 0.37 eV
higher in energy. Furthermore, the deformation of the
subsurface resulted in reduction of the repulsion
between the H and Pd atoms. The -calculated
one-dimensional translational energy dependent
absorption probability (Figure 18) shows that Mu have
a strong tunneling effect for translational energies
lower that than the activation barrier. For heavier
isotopes, the corresponding absorption curves show
steeper rise, indicating that the tunneling of the
corresponding atoms becomes less effective than Mu.
This supports the mass dependent tunneling effects for
H and D absorption agreeing with the previous
calculations [54, 55]. Furthermore, the translational
energy dependent absorption probability taking the
lattice vibrational motion into account shows that Mu
absorption dynamics is mainly dominated by quantum
tunneling effect. Also, this suggests that when heavier
isotopes penetrate into the Pd(111) subsurface, the
surface lattice is displaced so that the H isotope are
absorbed through the lower barrier path, unlike Mu.
Moreover, the extent of the interaction with the surface
vibrational motion is dependent on the mass of each H
isotope. As a result, the heaviest isotope, T, show the

highest absorption probability in the lower translational
energy, E < 0.70 eV. And consequently, low absorption
probability for heavier isotope in the higher
translational energy range. Furthermore, the
absorption dynamics is most likely to occur for T
among the H isotopes at low translational energies.
Upon absorption dynamics, the translational energy is
transferred to the surface lattice vibrational energy,

which is mass dependent.

T T
frozen surface
relaxed surface ==------

Potential Energy (eV)

L L L L L
-1.5 -1 -0.5 0 0.5 1 L5 2

Reaction Coordinate

Figure 17. Potential energy curves (PEC) for the H
isotopes absorption into Pd(111) along the reaction
coordinate. Positive and negative asymptotes of
reaction coordinate correspond to the H atom
adsorption on the threefold fcc hollow site and the
subsurface region below it, respectively. Solid and
dashed lines indicate the PECs of the frozen surface
and relaxed surface, respectively.

Figure 18. Calculated one-dimension translational
energy dependent absorption probability for (o) Mu, (m)
H, (o) D, and (e) T on the rigid surface, using PEC for
the frozen surface.

The interaction of the H atom on other surface facets
of the Pd was also studied. Among the the low-indexed
surface facets of Pd, the least stable (110) is known to



undergo reconstruction in the presence of adsorbates.
low H
reconstruction of Pd(110) happens at room temperature

For concentration, induced missing-row
condition [69, 70]. Theoretical evidences also show
that the there is a tendency for the Pd atom to migrate
when the H atom starts to diffuse. The reaction path for
this process, the related change in energy AE and the
binding energy of the migrating Pd atom is shown in
Figure 19a and 19b, respectively. It shows that the
binding energy profile of Pd atom is identical to the
energy profile of the reaction path which is not
observed in the AE case. This suggests that the
migration of Pd significantly contributes to the
activated reconstruction, and therefore, is the rate
limiting process. Also, the diffusion of the H atom and
its interaction with the Pd atoms along the diffusion
path facilitates the simultaneous migration of Pd atom
leading to the reconstruction of the surface.
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Figure 19. Comparison of the reaction path and of the
(a) H-induced reconstruction energy, AE (see Eq. (1) for
the definition), and (b) binding energy of the migrating
Pd atom, APdg;. The adsorbed H atom on the long
bridge site is the initial state of the reaction path and the
migrated Pd atom along the [110]direction is the final
state. The geometric structures correspond to the
marked states along the reaction path. The small and
large spheres represent H and Pd atoms, respectively,
while the migrating Pd atom is marked by arrow. For
clarity, the Pd atoms in the 1st, 2nd, and 3rd layers are
denoted by light gray, dark gray, and black colors,
respectively.

With this, the interaction of the H atom on a
hydrogen-covered Pd (110)
missing-row surface was investigated theoretically. On

reconstructed (1x2)

the surface, there are two distinct adsorption sites for a
1.5 ML of H on the Pd (110) that is recognized: the
ridge site with four H atoms and the trough sites with
two adsorbed H (Figure 20). It was confirmed that
there is a negligible H-H interaction and effective
screening of the Pd atoms leading to the comparable
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binding energies of H for low and high coverages.
There are 3 mechanism of H absorption that are
investigated in this study: (1) monoatomic adsorption
of H, (2) assisted absorption of trough-H via the
diffusion of ridge-H toward it, and (3) assistance of
other H atoms from the vacuum that approaches the
initially adsorbed H atoms or through direct absorption
of H from dissociating H, molecule. The reaction path
of the monoatomic absorption of H is shown in Figure
21. The calculated activation energies, 0.54 and 0.37
eV,
compensate the strong interaction of H with the surface

implicates the necessity of high energy to

atoms. Therefore, monoatomic H absorption is not the
appropriate process to explain the presence of
subsurface H atom in the Pd (110) surface. It is also
presumed that the absorption of H will proceed through
the assistance of other absorbed H atoms in the missing
row surface. From the geometric structure, ridge-H is
in a higher position than the trough-H with reference to
the surface normal. In this regard, it is possible that the
absorption of trough-H to the subsurface may result to
lower activation energy when ridge-H simultaneously
diffuses to the initial position to the former. This
reaction path is also shown in Figure 21, with large
activation barrier of 0.65 eV. It can be inferred that this
process induces repulsion between the H atoms and
therefore, sequential process is more preferred in order
to minimize the energy path of the defined reaction.
Figure 22 shows the reaction paths for the dissociation
of H, and the subsequent absorption of one H (from the
dissociated H,) to the next subsurface layer. It is shown
here that the dissociation of H is at the transition state
and not the adsorption, which is in contrast in the case
of low H coverage where the absorption is the rate

Figure 20. (a) Top view and (b) side view of Pd(110) (1
x 2) missing-row surface with 1.5 ML of H. Adsorbed
H atoms on ridge (trough) site are enclosed by dashed
(solid) box. Pd and H atoms are represented by large
and small spheres, respectively.

limiting step and H, dissociation normally proceeds as
a non-activated process. As shown in the figure, once


http://scitation.aip.org/content/aip/journal/jcp/140/24/10.1063/1.4885143#d1

H, is dissociated, assisted absorption of H atoms
happens and process occurs without any activation
barrier. It is therefore concluded that the absorption of
H in the missing-row surface will only happen through
the assistance of vacuum-H.

Figure 21. Reaction path of monoatomic hydrogen
absorption from ridge (¢), from trough (m) and through
a combined process where trough-H absorbs to the
subsurface while ridge-H diffuses to the initial position
of the former ( 4 ). Monoatomic absorption is
accompanied by large activation barrier while in the
combined process; ridge-H will only diffuse once the
trough-H is already absorbed in the subsurface. Pd and
H atoms are represented by large and small spheres,
respectively.

Figure 22. Reaction path of H, dissociation on H-vacant
ridge (¢) and trough (m) sites with subsequent
absorption of H from the dissociated molecule. The
transition states occur during the dissociation process
for both cases. The absorption of H atom happens
through the assistance of other H atom. Dissociation on
ridge site has lower activation barrier and hence, is
energetically preferred.

Alloying of surfaces has also been one of the
methods to alter the surface properties. This can be
done to increase the surface reactivity towards a
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specific reaction. On the issue related to corrosion of
surfaces, identifying the role of the surface on chemical
reactions involving oxidants, usually oxygen, is
important. All metal are susceptible to corrosion, which
starts from the surface then advances to the bulk, with
the exception of gold (Au). Due to the excellent
properties of Cu metals on different industrial purposes,
its applicability has gained popularity. However, as
with other metals, prolonged exposure to moist and
certain substances, increases its chance for corrosion.
Several hints points towards protection of surface
through alloying, i.e., combining different substances
[71].
alloying forms a protective oxide layer which covers
the bulk metal. This is believed to be due to a
preferential oxidation of one component, possibly
[71].
conducted on the segregation process on Cu surfaces
alloyed with Au, particularly CuzAu [72-75]. It was

previously investigated that alloying with Au changes

to form multicomponent surfaces Surface

segregation Interesting investigations were

the reactivity of O. This change of oxidation implies
that Au prevents oxidation process and works as
protective layer against oxidation. The occurrence of

Figure 23. The Cu;Au(l11) slab model for the case
when the Au concentration of the top three layers,
which comprise the segregated layers, are 50/25/25
(i.e., 50%-Au concentration in the top surface layer,
25% in the second layer, and 25% in the third layer,
respectively). The bottom four layers comprise the
unsegregated layer, having bulk stoichiometry, i.e.,
25%-Au 75%-Cu in the L1, ordered structure. Au: light
gray balls. Cu: dark gray balls.



surface segregation will also be significant in catalysis
since surface segregation could alter the reactivity of
the surface depending on the degree of surface
segregation [76, 77].

The nature of the structure, composition and
segregation profile of clean and oxidized Cu;Au(111)
and O diffusion within the sublayers were investigated
using )
concentration and Au concentration on the top three

surface energies while varying O

surface layers. The Cu;Au model is depicted in Figure
23. The surface energy (y) is expressed as (3).

{Eslab _ NslabEbulk

CuzAu

slab bulk
- N AMCu—Au(XCu — Xcu )

No
= 2 B8 = Nobuo}— 1"

| =

y:

where A is the unit surface area, x; = N;/Y;N;
gives the mole fraction of the species i (=Cu, Au),
NstP total number of atoms in the slab, N, number
of O atoms, Apcy_aqy 18 defined as Apley_ay = Ucy —
Uau » and y*" is the surface energy of the
corresponding unsegregated slab.

The surface free energy of CuszAu(111) under
Au-rich and Cu-rich conditions, as a function of Ap,
and oxygen partial pressure is shown in Figure 24. For
both cases, similar trends have been observed upon
variation of Ap,: CuyAu,, O/CuzAu and 20/Cuy. From
these configurations, the most stable configuration
under O-poor environment condition corresponds to
50/25/25 Au layer profile, i.e., 50% Au in the topmost
surface layer, 25% in the sub-surface layer, and 25% in
the second sub-surface layer. Furthermore, increasing
O-rich surface is favorable with increasing Ap, At 0.25
ML, 25% of Au is contained in the first layer and for
0.5 ML, 0% of Au is observed in the first layer. Thus,
the adsorption of O induces segregation of the more
reactive metal on the surface. Furthermore, the Au-rich
second and third layers prevent further oxidation of the
bulk. This was also observed in the diffusion of O
studies on pure Cu(lll) and CuzAu(l11) surfaces
(Figure 25). The calculated activation barrier for O
diffusion from the surface adsorption position to the
first sub-layer for pure Cu(111) is 0.7 eV and for
CusAu(l11) is 1 eV, although no stable adsorption
position was found for O on CuzAu(111) surface. As

the O atom moves in the further sub-layers, the
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activation barrier difference between Cu(111) and
CusAu(111) further increases. These results indicate
that diffusion of O in pure Cu(111) is easier than in

pressure
(300K)
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Figure 24. Surface free energy of CujzAu(lll) in
equilibrium with a Au-rich (Aucy-ae= —0.37 €V) and a
Cu-rich (Apcy-au = —0.17 eV) CusAu bulk reservoir, as
a function of the oxygen chemical potential Auo which
is related to the oxygen partial pressure at 300 K (upper
horizontal axis) Each line corresponds to one of the
tested surface configurations, and only a few
configurations that result as most stable for a range of
oxygen chemical potential are traced as thick dark lines.
Only top layer segregation is considered. Complete Cu
segregation happens under experimental conditions
(Attcu-auw = —0.37 eV, Aup = —0.6 eV corresponding to
107 Pa at 300 K).

CuzAu(111). This is due to the inability of the O atom
to interact with the Au atom in the alloy system, thus
showing the inert properties of Au as the mechanism of
prevention from diffusion. These results support the
role of surface segregation on the surface reactivity of
alloyed system.
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Figure 25. Potential energy curves for the diffusion of O
and diffusion path of O (top); Cu: blue circles, Au:
yellow circles, O: red circles. The stable adsorption
position is zero on the horizontal axis. The surface
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(Cu-rich), e: Cu(111).
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AR N ER OIS T 5 EE TR LTRY .,
T XA~FFEHE TR HWDLERN DS D fHE
(D=t/ log (N/ Ny) ) 132 OFFEHEDOWETH D,

Z 2T, K pH IEETEFEAR HO0 « THHLFEEEE
2%, 0, « ORHGEE L —E L L, BEIREETH 72 5 O
RSO L Y HOO » JEEED pH {AE (pH 1 DD
ECHIL) 2 2 ORRICEHRE TE %, flix O pHIZE
2B &2 O pH 28T 5 HOO « OFFE % g4
%2 LT ALFERIGEE RIS S FHmAA AR L 72 D,
AREANERIEA h L AR BENTANTHE (2EL) O
MRS EE L= & 2 A, BIK T HOO « 2 &
BIBER S D Z Eibhrotz (K3), 72, Bx 7w
FRIZFWN T, R U < AR EE D3I H 0D HOO » D &
FEEBIRGRICH D Z 3o Tz, ZHHTRTOER
X, T RAHESEM - KREZFERICICLTH Y WK
DOPH ZTEEFLIZLDOTHD, Zhd pl KFEDHE
BRAs e S 4K pHIEIZ BT AR E R 11X HOO - TH D &
SR EGRN OREmOIT D LB TE D, £/20, - D
AHR Y% —"T 5D SOD (Superoxide dismutase) %
AW T o 7T ay ha—LOEREBERIT- TE
V. [\ UASama =T 2 EBRE R NSO TV S,

3. RIGEEMICE I TS5 X REKEEDBREXKE
DYELFHE

7T X<V U2 (7T A< JLBk) (2 pH 5
T CHENRBHETEEDERFEL TEY . 7T A6 0
EMRZ AW ETEE LTER LIFgEZED T
Be WoTe AT T XK E LR LTS, WKL
BATAHTOIC. 75 A~ L@ ITEEmMN S = &%
72, MEENREEE 720 VBT E L TEIERD
fEFHEH S L TV 5,

Bk 2 2 SEBR A D IR T R & I R R ]
NIET 22 Ehbhotz, AV T v 7 HIZ AN
72 0, « OFEF A L HIGTE (ESR) 1 K 2 #I7E [10] 0%
AIEOWEN D b RBEDIREERGENH -T2, 0, + D
VIR RERE L Mo N TRY . 77 XA~ ALEK
WXL TAE S BTy THIEEDOTIZEOE FRIKE
FCHBWULEY L% ESRBIELT-EZ A, =L
20, « DAV T X7 MaERH/LNLNhoTz, ZTh
SOFERMNS ., 7T XK FTIE, 0, - ZDOHD
T2 < 0, ZHHT 2 RIBMEDRAF L T DR
®E Ny,

(LEEROS DM EE EE k DIREE R AR % SO LR
HEHI9 5 Arrhenius OXBMSNTEY . H D%
RIZBWTHEHE =RV F =L EO =R VX — % FFD
DFTET B RV X —RERE 2 2 TR G T &



viable bacteria count [Log(CFU/ml)]

1 T T T T T T T
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incubation time between PTW and bacteria suspension [sec.]

M5 77X ABIKIZ K D RN OR R

BEZ DL RIGHEE DR EREDN T2 N TRa
Nnod,
k=Aexp (-E,/ RT) (2)
(A:BHERNY., E_a: b= LX— R:
SRERL T ¢ )

AR & BSR EBR X 0 RO 7 s Bk D 7
EMEL= L —1 110k]/mol L IFIERIETHY . +
NENOHFETHEL TWHWEIWEIZFC DO TH S 7]
RMERE V. 2O DFERFERNG 7T XA~ MBHKD
BEKR L LTO, « PEEREHEZRZLTND EX
IR RN B HEER T2 2 LN TE D,

7T ALK OFEEIIBWN T, 7T AV EER
FHCRA%E LK pHIEIZRI U R AZEAH L TV D 2 &4
o Ty | BREBEERZ I LT pH 2 & O o
HOO « DIEEZFE L= D &, FREH B 2N I BER I
HHIENbNoTo, DED ., T X EAKIZEW
TH, F— R FROCRITR—ThH D EF 2D,

Flo. T A EIKOREFEIEE DT ORI 57T,
TR U7 T A< ALHKIC X 5 B0 EBR TR & &
HENLFIBMRICH -T2, 7T A< LBk & EiR %R
G LIRIZ, AR Uy —ERA L TEREEEZ R
HICKIESE D LW ERFIEEH W, 20—fl%
X 51" T 0, HEFEENTEDOEEEBNWEL T
WAENIL 0D, ZHHMEFREREITB W TR E =
& % BOSEEFR BN RT T A7 DET L& LTH D
1% Chick-Watson ®EH] (301) (IZ—&H LT\, o
FO . BEMRTIVIEFEEE K 20 . IRENE
SBRNWTHEHENRED, T =UZADORIZH—
BLTRBY, EREICL > TEME bz x L =017 5
TWAEBRERBE LN TS,

L LZanG, EakLizX oz, ENMETEY
Z R ALK OFRETEVEIZFET L. @i hidEemic
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KIETHE NS T & ThD, FRANRBLENLE D &,
Kz 32D 2 & TT T R~ WU K O -k g 5 1 X E e R
FREE L ALEZATO R L 0 b+ E< kD, —F
T, RIERECIIEPCIRIELTLE > oIz, AK
Xt D AEEIT DRV EEZX DD, FREG LR
LEOFEEH, EERORA R, BELER 72 82 BR
THN, BBIEER T T AT VT 7 FBREOIREN K
BWEETHLZ N> TEY, EHMICHLAR
HEifchdreBEx b, AR TIToTNDH ST X
~ ALK ST D MFIEI T TV DA, IRER D
i pH OFHIEIIITONTE LT, KL TEH> L ZAHD
BENDRIE L2 T A< AKEZFTHL L CTHIcE &
FoTWD, FOH, O OMEITREE IR
IR BRWRREES EEE-oTRY, ERAMFLE LT
X, 77 A= LD ARSI LAKE, 4,
TAYRRSE DI e, T 205 IRHNCAERKR S 52
NEXRTTFTARNTA RRE R H T T AIT
EXDbDEEHERL TN,

4. ZEHFE LTO TS XTNEK

7T A AEL K OFRRBETE L, EIR Ty CRIE
TAHONRIRIZT D Z L CERMEGETDIZLE A5,
FOTDOICEBEBREREHBAL CBLILET, 779X~
MHAER SNIZEERE L, KREPICRET S 280
ARETHDLEER D, ERAMRBENGSY &, 77
R~ LK & AT 2 DI 2 \ZRENIE 0> TR
WA, LERFRNIZTE ARV L Lz & ) FEER
HY, ZOHRHEELTDHELEZD, RiT, D
B, 77 RXAUHKEHES Z LT, ST AT OEEE
BRIV BRWEEDIRENEGEONLEFE 2D, 2D L
IR BT A - DI TSR T & 9 R A
1T-7

BEAIRN L7 T A~ HKICH IR ERAETD 2 L
TRENEZFM LI Z A, HEE 100%D 77 X<
SLEEOK ClE. B subtilis GEIR) OB Z 10212, E coli
TlE 10 |2 F TR SEAEBI R E b5 =
EDVHIBR LTz, 77T X< ALBK O LR IE, =R T
TR ETH D0, KT D L5, mT 5 &
B A, RIRTE & BOPREEE &\ 5 BB S 0 72 REIEOM
HHTENHPL TR, FEERITAY v, iRk
KFE, IR FERR & L3RR DT EEWEIZ L D
LOTHDZ ENHERIND, 77 A~ UEKITHEEK
DAL EB L TCWDEN, A4 ru~hrF7
4=, T T varal g A THEER LA,
BEDOY—7 Oy OHAPEEEEZHL TR, &
FIEMEZ b7 6T AR O HEEIZ b D) L7z [11,



12], 612, ZOE—7 BAITRE CRIET 570 L%
EEBROMRELL—-HLTEY, v —7 mEiafk
BEIEME L B LTV, 2RO DFEFENS, 79 X<
PR DX —IEHHE L BB CE 2L F R D, 22 L.
0, s ZDOHDOTIEHARL, 0, » BERKT DRI
THDHZEICHEERILETHD, ZORBRMKIIZIES S
WZJEL DRk 2 AL OS5 LT\ 2 & A oRiEd
LFRERBEOLNTEY, SZOMIETHL NI L2
EEZTND,

7T A B KII RO EEEE AT A B b5
T RIRFREE DR R CHSOITRIET D LD
WMEALTEHBY, HETHNDLE, BEEENMEN L
EZoND, —RHRELTIOX D REE D 5D
7= DITITBIER GEER bk E 100%78 &) DXLBETH D D3,
7T X ALK _ERE O Y RIE CIEERDRE B CIE
THD, EROEHROAEHET HIEFEE LT,
R ELEDO D72 BRI 2R E IFF X B, M
WILAEENE N RE CHER L2 T Wnid 7enas,
TR TSN RIET D 77 A~ LK II0E Sk Db
A L R THHMICEWEAE 2B OSBRETO
FIRR R D ATREMED Fv, £72, S bICmRELT
HIETHRHEDOIHETAEEICARD EB 2 LN DD,
W R, B LK, EEEREORE ) & T 5
FREAT T 2 A, TR RBEFE N EZF > TWDHHEN
HI LTz, Bl 20E, iBER{b/K3E Tk 100%LL IS5
LHEENTHoT-, -, ASEEECTCHOYON D E
KYETE B CITMBERE 0. 3% % W5 23, [RRREELL Eoofk
EEA LT,

BE LR & v MR A OO PR PN A R e
FNOREEREZED TVER, ZNETHOT T X~
MU ClT 3 B CoRamEICEI L TWe i, 7
T A AEKEE D ERIZ 2> TN DT 1 O BRRE DAL
ECHOICEELICRI LTS, 20X DIT, in
vitro TII7e )+ 7@ &= FHFE L TRV 5%IiT
in vivo TOREIER L PEEEORBKREZHED TV T
ETH D,

IR CIXERF CRIET 2 & W O R A 2 T\ 5
72T, PEROMFREL D LEWEE N &2 ORE T
DNEFIANARETH D EEZTRY, EALL7-BE
WIS ~DA X7 FHREVERHIFTE 5,

5. B

AT EZ OFPH 2 KIGICE X T2 DO TH Y |
% < OIFEIIEEITREH T D, B, D FEWFEITKR
BRORF SEPE S BARTRE ST FERT O FE) R EAEATFE R B
LI BRE AT IER DA F8 SLBh#. o 2 13 R
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O R ERFHERRR ., EFIXENS S AT o H
— HREE D& FFELER ORI ITREKH L TR Y
FT, Fo. TRORAY v 7 OERRIC S 2R ZER A
MR L CHED TIHE | CPoEBERFEICHTH ST &2
5RNT — X DEUGIZH I L T2 & &4 5, 5l
e, EEROW N 25 TR IO Z HEE LT
EmWEEZD,
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Y 7R EFH L TR L ELROM CEENR
TRV X — B h LT HEERE T, FB e BB
BN N T2 DAZFEME DS ) < | FEEERFIZ CO, 72 & D BEFENY)
EHIRWEORREICHLE LY, 207D, EEH
ORAEME CHBINFET DEM- VX —%E T
\ZEHT D SRR O Sy BT RV X — H R Bl & L
TIEFERZHED TV 5, BEMEIOMERE IR M
REFERL 2T LN AHEIEIC L > TIRES WD, ZT1%
MEIOE —Xy 74585 (9, BEXIEHE (o), BzE
(k). HXHEE (1) ZHWT, 2T = S0 'T/ k&
KIND, BEFOBEMEHE BiTes <2 PbTe 2351 541 T
WAHMR, ZIHDORERRITHE TH D Pb X Te IFHMESCE
FEEVSTZATHERS L7280, BEREHINTINL
EREENDITIZE S TR,

Z 2 CARMFIE IR, RENRBRERIATETH D
YU aryS)ICEET D, Si dERMRFHEILRA T
HHM, BYGERN Bi,Te, LV MmN 2 &b ZT1%
FEFIMRNMEL Ze o T D, T72DH, Si OEEFRM
| ED7=diz

Bud, PERICAWTIEEIC T+ ko TR
T 5, MBEHICF ) A ROREDGFET S E. 74
J UL SN TEVMRERNME T 5 Z E 5T
Wp W, FZTARIFETIE, A=A InEHNTTH )
fimm b5 2 & TEMRERZ R L, Si OFEMEE
mExE2ZEEHBE LT,

2. RBRAE

T >, n I R— 0 RELTP, p &Y
F—=sX0 FELTBE IREEZSiA 2y FAfERIL
to;®4/ﬂ/%% %%w LB DA DR
A& <oz, FEFITHE CEN RIS & FF
O%k&%f’&ﬂ&i@f%w\wgﬁkf%wg
HAWTHIE LT ok 7 v bk #EEE HF) T
Yere L. Si Ok & ra Uiz, XHRET (XRD) HlE
ATV, MIRBEZ R~ T8, i 77 X~ BEfb 1% (SPS)
WC X o CHERE L. BB L 7 (KA ERLL 7=, FiErEl
ECEMEE (TEM) B 21T\, KRR ORIz DU
THER LT,

PV B OBIEHCEZRE L, B & TR O 2L

FERVMREROEHPA L ETH D EF A D,
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DENDBMRER G LTz, EXEER, E—y
7R HIE L, BEREZ A L7,

3. RERER
3-1 SPSEIC &k SEHEL & B EKF Tl

X 1(a)iZ, SiN, AR =L IRy b ER—LZEHWN
T L HF TP L=/ Si By R D XRD /3% — %
AT, F7o, SioE Si N, OEKEZEI 1 (b), (o) ITR
9, F/ SiBRD XRD RXF— ST o —7 L —#
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WRWZ ERGnD, £, B Si0,ICREIKT D E
— 7 bR I N2 noTz, LEX Y SiN, A —L 3
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SN TWND Z e Db, RIRAHE AR L2 K
5 M5iE Y TEM BIEIC X » T AEAR NSRRI
CHOFERBE IR D 5T,
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BEOWAME D EVEREIE~G 2 D B AR L 7=, SiN,
IR — I WG EEZ WA=V I L E IR I X AP
WX R DIRADI2NTF ) Si R Z BT 5 DI
LT=HETHD 2 ENghotz, T/ Fisbic kv #
R ITIRIEITRI L7223, EREEPLEREMmL T L
FoloZ &nn, BREHUROMMA S Z &)/
fimh Si OBERMEDM FICHETH D EE XD,
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- BREEPUS e a0 B

TR CA B2 BB LIRS EIEERICE D
EEERBELA X7 MV ORI 5%

1. [FL®HIC
LRIICER 2 FHT 5 7-D12E, Mg 2 ERE
RN D IARFELNE & AR DO EAER 2 45 I BRfR+ 5

TENBEHETHD., ZNHITHRONE & AU
LRI L DR E &N D R (optical

property) (ZIKTFET 5. AU D YRR IR
1%%% (absorption coefficient; g, [mm™]), BELIREK
Ji A =R

(refractive index; n) CHEFM:[NT (anisotropy
factor; g 72 EIZELVRBLIN, THHITRERHT
2 b= g VOANRT A= =L 5. AR
PR T 2 LB RHERRE BT D720,
EHEIIHGEY I 2L — a3 U EITH 01T, AR
FEARR O e R 2 EREICIE L TR BERH B

RN T, BEOoEEEREZHWIZHIE &
inverse Monte Carlo (iMC) ¥EZFHW-EHHE 205
YT FIERIC &0 AR O R 2 R ET D
T ENEL, EERITH A I AR O SRR A
SMHLHREINTWS., LLAERD, SRINAEE
BT Hu L CTREN L EbiILD r— A B A
S, EOEMMEICRMAES. FEE, Uitt= CTH
FENTFREEEEH AT 2 2R LT, ~EF
1B @ R G AR Y L O SRR
DREEIT-To L ZAH, ~TZ v ORINIHATH
BE 400 nm IR 530 nm TSR N T AR E <
WAL, ZOBRITu OBINE & bIZHFELRD L
DB TV S,

E R O 400 nm HHZ IS T gy D RPTHIED 3
B SN DHELA R STt LT, JRPTHI 7 73
FAELRRWERET D &, ESELTRICEIT DI
AR (diffuse reflectance; £) IRk E <FHHIEH
DHRETHDLZ ENDhot-. Thbb, BEoERICE
WTC R ZdHlT D BRI, A6 xOBH TH 3 AR
FHEREE S TR, FERE L Cu ORFT
I DA U T D ATREMEDS RIE S vz, B ERICE
WTHEH B D I G SV E LT, &
WA E L AR U E TS S DA E A R Te 5
ZENEBZOLND. KR ENET HFESEK (BUHEK)

( scattering coefficient; g [mm™]) ,
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SEEALT, fEE KM, e i

WITENR AT T DAHR— NV TN EERET S
VIR — R EMEHIND 2 0DENDH Y, 2 SDDOEITHE
SEROPLEBELFE O EICHD. SWRINME S
Fo U TN DORIETIL, Yo T VEHEDS DO REED
AR DRI E L 1T 72> TN D=0, AFR—
R YRR < 720, R DNIEMEICHIE T
TWARWAREMENH D . T D7, WINE DR &
JERAS TR O A OB AL, BAAEHAN
TV DI ERE V2T AORESEREFERICED
L O RWBENMLENE S INNTOWVWTHRF LT I LEN
H5.
FZTCARIETIE, ~E/ b DBEEZEIEYE
T AR Y 7 U LTI 405 nn B L ONER
664 nm ONER L —H—2 MG L, JEHUSHERE O
BESAAREZITV, T OREERFEEZRET L. F
7o, FEOEROAF AR — MEEEL ST, IS YD
IRV e D JRPFTHOIRD DUGEIZ G- 2 B RBIZ OV TR
SE T,

2. RBRAE
2-1 #H

YN iE, ~F S u v (H7379-10G,
sigma—aldrich), REWIELAI (£ FT7 U E > K20 %,
Terumo) & 7 # &M k¥ 7 F > (G6G2500-100G,
sigma—aldrich) ZIEA L, AR A0 A 2 45
BLI-b0 (EEEHES 7 ) Hn, ~'7ne
IR 400 nm AHFICE— 27 ZEORINSE L LT,
NERAFLANL AT DI AR AN 31T 2 HGELE & L T
FIH Uz, AR 7 VT LT OFIETERL L 7=,
F, BEBARICLDA~EZ o U EE 4, 2, 1, 0.5
mg/mL D~E 7 1 B LIKESIRAZERL L, NEIGFLAIREE 4
vol%, TIF UM 0.1 g¢/mL &5 EHICENTN
BT 0V KBRICEIMURS L. £k,
BIRABW A 37T CTHM L FICE»LIBA LD,
2HDAT A RHF A (S1112, RMTF) RBIZH LA
AERY Tl Uiz, ZoO, JEE 0.5 mm D A~
— = HWTH T NVELE R LT



2-2 HEMERAXAEITMOAELER

FEIRIZILI R 405 nm (VLM-500, {EAERLE) B X
W K 664 nm (unique-mode UM1000 Dental_665,
Jenoptik) OGN ER L —HF —Z2 H Tz, KR
EHiz, I TE 1000 m D= LFE— RT7 7 A /83—
(1000 1 m VIS/NIR, Ocean Optics) % FHWTHEEL,
FESHERE 75 mm D7 7 m~— h L2 X (LENS ACH 25 X
75 MGF2TS, Edmund Optics) Z T E— A% R
b L7z, &5, HEAHERE 1000 nmm 7 7 r~—h
L A (AC508-1000-A, Thorlabs) ZHWTE—L%
B, TR—F v —FHOTE—AREEHZ 3 m
WZHIBR L7, 2o, EAERE 200 mm Oy L X
(BI-CONVEX KBX076, Newport) Z V>, ¥ 7/ FEHE
ICRBWCHEZR 2 m [ZEES 72, mERICRT 5 7Y
N —BENT 1.7 mW/en® Th o7, £, K&K
HIEZIZ = 788 1000 tm D=L FE— K7 7 A /83—
(QP1000-2-VIS/NIR, Ocean Optics) #ff L, 4k
S Y28 (MAYA2000PRO, Ocean Optics) -~ L 7-.
FefiliAZ 0° L L7Z—90° M5 90° £TO 180 ° Dl
FIZRBWTC, BEEEICEE LI 7 7 A /3—% 18]
RS, FAEICBT2REY T b OB S
HREDREEIT -T2, 70k, AHFERICBNTL—
P—D AT EREH T 7 A N—B LR OFEEEN
THTDHZ LG, WTROREIEIZBWNTH—5 ° 2
H5° ETO 10 ° OFPHIZIBUTHESCH iR 1%
HIE LTV,

2-3 BEAMAPRICEDLHMRAELS L UBBED
BIRAE

AR CIIFEDEREFR & IMC IEE AR YT
PEMEER S AT LB L@,

FEOERNF R TIE 2 SDOBYEROBICHIEY v~ 7 v
ZERE L, BB L O%IERER (total transmittance; 7;)

Laser diade
fwavelength of 405 or 664 nm)

_go¢
- _I_ - Mull mode optical fiber —
"~ Biconvexlens (200 mm) Achromat (£76 mm)
Sampe helder » II
) S
/ /_f" Y / . .
450 mm 1 Aluminum mimer
- ' Achromat (£1000 mm)
a1 !
[
’ =
Aperturs(®3 mmm)

]
” '
7
,?.,
- _I_ e \
+90° /
Multi mexte optical fiber Aluminum miror

f\\ 7

1 JERCSC A B oA DRTE SR
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ZHE L7z, BOBRICIIMNEEN 2~ v T O Ta—
F &7 6 D (3P-GPS-033-SL, Labsphere) % HV 7-.
Z OFESEROAEIT 100 mm, PT84 mm T - 7=,
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7 rx=)b¥=Lx=—7/(la)t PhMgBr & DKt
% [RhCl(cod)]. it lA77E T, THF =R CTiTo 72 & 2
Ay DTSN EIT L, AT L (2a)DY 64%1Y
R Tz VEN T OBASNE AT LR (3a) 0
3NILRTENENG iz (Table 1, entry 1),

Table 1. Coss-coupling of vinyl ethers with PhMgBr
2 mol % catalyst

~OR *+ Ph—MgBr (based on metal) P pi + Ph’“’v‘/\ph

1:05mmol  1.0mmol  THF. T 1h 2a 3a
1a: R = Ph, 1b: R = n-Bu, 1c: R = Cy, 1d: R = {-Bu

entry 1 catalyst (mol%) 2a (%) 3a (%)
1 1a [RhCl(cod)] (1) 64 3
2 1b [RhCl(cod)]s (1) 9 <1
3 1c [RhCl(cod)], (1) 6 <1
4 1d [RhCl(cod)], (1) <1 <1
5 1a RhCI(PPh3)3 (2) 49 1
6 1a [Rh(OAC),], (1) 65 2
7 1a Rh(acac); (2) 65 3
8 1a [CP*RNhCL,], (1) 48 2
9 1a CoCl, (2) 17 <1
10 1a [IrCl(cod)], (1) 1 n.d.
11 1a Ru(acac); (2) 7 <1
12 1a Pd(OAC), (2) 10 <1

—J7. HEBERF- BHERG ORI L > TED
HET7 = MEE ol BIES N oT, lalicfk
1ML 3BT NAFANZ—=T VEHWEZ A, £
AR =R E - 7= (entries 2-4), flBERTER (A
ONWTHET 2 T2l Z2A, R T 2=V R AT 4
b LI CpEfF2 AT 51 20 SRR CIIIL
O T2 B 7z (entries 5, 8), F 7=, [AED 2
IEBIOA U T AL T =0 AB L URNT
U AT IR R 2B F - 7= (entries 9-12), KIZ
[RhCl(cod)]y Z flfHIZ VT 7Y = v — /Ll g o B
BB & 1T - 7=(Table 2), A /L MBI R LD &



Table 2. Rh-catalyzed coupling of 1a with ArMgBr®

Table 3. Rh-catalyzed coupling of 4 with ArMgBr?

5 mol % [RhCl(cod)],
5 mol % [RhCl(cod Ph. -~
oph + ArMgBr o[ (cod)], A Ph\/\oph + Ar—MgBr e \/\A
1a 0.5 mmol 1.0 mmol THF, it, 1 h 2b-f 4 0.5 mmol® 1.0 mmol
\©/ 3a 3b 3c
Me Me 90% 82% 88% (15 h)
2b: 74% 2c¢: 63% 2d: 17% [E/Z = >95/5] [E/Z = 93/7] [E/Z = >95/5]
MgBrMeO MgBr Ph._~ Ph. =~ OMePh. __~
MgBr
3e 3f 3h
2e 96% (77%) 92% (48 h) >99% (24 h) 81% (24 h)
84%P29: TON 420 2f: 65% 29: 6% [E/Z = >95/5] [E/Z = >95/5] [E/Z = >95/5]

66%%% TON 662

: _MgBr l ' MgBr O : _MgBr
F

2h: 91% 2i: 74%° (53%) 21 82%° (77%)
@ Yields were determined by GC. Isolation yields are in the
parentheses. ? 0.20 mol % of Rh. ¢ 0.10 mol % of Rh. 924 h. ©
NMR vyield.

PRI IBOSZRB LIW— T, A/ M E#E
ERETLHT V=T = — VRl EKIHRICRICHE F
ofc, BTHGEBIOETFRIIEEFET LT —
N7 = — VAT b R < BOSIEHEAT L
T =T ) = — VR A O TR B o R
BRI 2 A, % 0.1 mol%E TR L TH
PREDCIGRTRNO A v 7Y T HERMB G bR
720
WIZ, BILICEMEA AT HAF I L —T )L 4
EHOTHRRZ21To72 L 24, SUSKR OREE 28
BRbDOD, T D0y 7V o THERIB TS
BT B L7z (Table 3), AKISIZHEWT E KD
AF Y NT—T V& RWIZEAICIE EROARD N
rqb\ﬁ%ﬁiKETfl%EziLf;o —J5. Z KOJEE W
I EEROERMRIGE LT,
E:wi—?wtﬁify7l:wi—%w%
T=Y—NVEEEEE L THW ATy T v

THEEMITE>T-<E6NT ., FEENEIN
(egs1,2), Tz, XV 7T rERWEEAIZIE,
OPh 5 mol % [RhCl(cod
©/ * p-tolMgBr w n.d. 1)
0.5 mmol 0.6 mmol
OMe 5 mol % [RhCl(cod)]
PhMgBr W n.d. (2)
Me 0.5 mmol 0.6 mmol
0 . OH
@ + ptolvgsr 5 ™! % [RhCi(cod), @E/\ @)
THF, 40°C, 36 h = o-tol
1 mmol 2 mmol 61%

Ph Ph\/\©\
96% (38 h) 54% (54 h)
[E/Z = >95/5] [E/Z = >95/5]

SMe

Yields were determined by GC. E/Z ratio was determined by 'H
NMR. @ E/Z = 93/7.

B =R - BERREA DRI EIR S, S
T 57 = ) —/VEBERN 61%IXHE TH S 7= (eq 3).
TNHDOEMNS, KL C = LR BB A
BRI T 2 ERHA LN E oo Tz,

AP RIE B = AL O R BB FRFE A INAYIZY)

Wrd o8He A LTWVWD, TI T, LORISED R
WEREA 07 At & B =L —T L & DFEIK
I & AT 1= (Table 4), AT 1a & 7 v € hL
T E OB EIT T E A, 2a 73 60%INFET
‘o, BTV =y 7Y TR IR RS
SNDHDHTH-T-(entry 1), —F . =—F LFEED
Gtk > 7 m AN v 7Y U I RISCE R e = r
JURREECIE 28 & BT Y — /L & OEBUEIT L (entry
2). NI VU LR VD & BT U — VR TR
e LTHE L= (entry 3), Z OEIRMAZFIFAT D &,

Table 4. Competitive reaction of 1a with aryl bromide

B 5 mol % cat. Ph
" Ph-MgBr
A 0oPh * /. Popn +
OPh /©/ THF, 3 h Ph
1a 2a
0.5 mmol 0.5 mmol
entry catalyst, conditions 2a (%) Dbiaryl (%) 2a/biaryl
1 [RhCl(cod)],, rt 60 <1 >60
2 NiCly(dppp), reflux 40 15 2.7
3 PdCl,(PPhj),, reflux 4 71 <0.1
/@\/\ 1 mol % [RhCl(cod)],
2 equiv p-tol-MgBr
= = L1 (4)
Br OPh THF . rt. 1 h Br p-tol
0.3 mmol T 64%
[E:Z =>99/1] [E:Z = 94:6]
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S

HEWRRE - RBMEEAT D —T IVDRHAE
FREBRIRN 2 7 0 20 7 ) T RIGS FRETdH
% (eq 4).
3. AD LMK RIGHEETE

AR O TR AR (I B 2 2 A 15 D Al
R w47 > 7=(Table 5), £ =/L=—F /L la & %D
0T AETEE T, PhMgBr % 1 48N x TR
EiTolc e 2 A, 2a BELO 3a FELNT, 79%D
la 28ENL E 7z (entry 1), — 4. 2 2 & PhMgBr %
Hnz b 2 A 68%D ladiHE S zic b b 5T,
2a lTFE 7L ELNT, 3a 8 48NIRTHE LI
(entry 2), & 512, PhMgBr % 4 Y&\ TG E1T
Sl A, 2a D 6L%THELILDLDITX LT 3a i
FoLGBbNehoT-(entry3), 2 HDFEREL X
W la ITfRACTAF L & ATz EBG OfE R
5. AREIGORBIEMHRE T e Oy At L 2 B ED
7Y =y — VRENBAELLYT Y —rT— |k
[Rh-Arx(cod)*Mg'Br] THHFRB LI OE/ 7TV —/1 1
¥ 7 A[RhAr(cod)iE 1a 1ZxF L TIEAREETH D B
DD, 2a ® Heck BT U — ALEDIEHFETH 5

- EL2A
x—%nh‘ﬁ

FHIREE S LT,
Table 5. Stoichiometric reactions
[RhCl(cod)]2
0.05 mmol
a + Ph-MgBr — T . A5+ Pha o~
OPh = ThE s C Ph Ph
1a 0.1 mmol tort, 4 h 2a 3a
entry PhMgBr conv. 1a (%) 2a (%) 3a (%)
1 1 equiv 21 1 1
2 2 equiv 68 n.d. 48
3 4 equiv 61 61 n.d.

KIZ[RhCl(cod)]z & 7V — L7 U =+ — LR &
D% NMR (2 X 08B L7-, [RhCl(cod)], (0.025
mmol) & p-F-CsHsMgBr (0.25 mmol) % THF-dg ' TIx
S EEE A, T U =i L COD BT 2:1 D
LCHET DI FREPMHR TE 2, 2o
[%d@@hkf93?~wﬁ%k@ﬁﬁx@ﬁﬁ
Lo TAELTE /T Y —ra vy AFE[RhAr(cod)]
B —nF0r ) =% — Vil L ST H5ETHE
L7=Y7 U —n a7 — kRhAr(cod)Mg*Br] T %
EEZbND, 22T, E=r=—T v lax Mz b

L FUET ATV U TERTH D AT L U

60

BIROAERR DRI, 22T, Y7V —nres
— N OB A TR % 772 & 2 A, [RhCl(cod)], & 7 =
=N FULANPLRAM LTV —re T — &
DME f#1E T, Hifif T 2 FIC LV 7 Y —m T —
% BAF 7R RS AL & U CHLBE L 72 (eq 5). & D HifE AR
X it e EARAT OFE R, TAR@EY v v LAFE D X
ZoODT x==)LHE COD B SBANL L7 i Y
BN CH Y | 391D DME MEUL L= U F 7 A
B F A LD 11 ERTH - 7= (Figure 1), F7=, H
BEL 728K L la ORIBIZE OGS D v 7Y
TG DD FE SRR,
1/2 [RhCl(cod)],

0.5 mmol DME g\Rh P
+ ~
e N
Ph_Li Et,O/cyclohexane /

—78°Ctort, 1h
thenrt 1h

Ph

(5)
Li*(dme),

Ph

2.7 mmol
orange solid: 84%

Figure 1. ORTEP drawing of the anionic Rh complex

ZIHDOFERMNG | FBE SN D ROSHRE A Scheme
2 5%, [RhCl(cod)]o &7 U — 2 Y =% — Lakdk &
DEBESIEN L > THELTE/ TV —rr vy
LANRE D= FDrY) =% —VilEE L N T 55
WL, 7V —nreTr— BBEKT D, BEEB
DIRF—- BT LFERICE =V —T LOMEA L,
PEIRC AR LTIERICY IRV T AT AL D
B OTEMEAGIC &> T anti-p-FesE LA T T L |
Epine 525 & & bICEHEERAZBET S, BEEA
ITAERI THHATFT L A3 T 5 Heck 7 U —)L

EEOSIZ 4 215 Z2 A LTV D08, SR T
HRNZT — MEA B ~ LB SN D, KBS OHE

HEFHIISEAB N C~EEDEMTHDL LEZXD
o,



Z>pr +RO—MgBr
1/2 [RhCl(cod)],
ArMgBr.

AN
éRh—Ar
A

ArMgBr

Mg*Br

Ar
N_ 7
éRh\
Ar
B
Scheme 2. A proposed mechanism

4. FE®
AT, B —F L DRE—
Ui EES 7V — LT ) =%
v PN T ROG R YT AR T IR
EITT oF 2 R L, REOSE, HEBR
%fﬁA%iUWﬁ—%fFAﬁhfbf%E:w
(PR FE—FR TG G IEIRAITEIT T 5, RS ZE
DR, v YU A RICAEREAT LYY —n
T — MEAREEEE CH L FELH LML, T
Bk L OREMTIcR e L, Zov 7Y —in
7= I < Ou Py AESOS O E R T H
LE TV —Anm Py N T8RS RO R

HRIRWTEMEFE CTdH 5,

@517\‘:#*:1
—IVRIK LD oAl
TR/

WFFEFRE
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1. [FLC®HIC

KA T, EMEH O TORLIETTRIGZ FEICET S8
L7201, KEBZOEHER 2 AWV O8O RV KBS
TRAX —DORNRFAEIT-> TN D, FRCT, FLOHED
FALFERTITEHER & LT LHI 3L LH2 OREEH 5
PICENTEY, IO TH L0, (ERAET
OFFEIIZBT D IEREA TV D (Figure 1), Ya& KO FIH
EEPEIC BT, i ICE b D LH2 WCERIRICESI L=/ v
07 4 TR, RIS VRS L kv X — & [F— &M
TOFEHEZRNLVF—BH) (ZRxLV¥—~A T L —Tay) &
L TEER LA~ EEH SE, Kb 32X —FHOghE
fbZER LTS, ZOEBREWEERIZER LT, ZhET
IRV T 4 ) OIS & A S D B UL R FRER
B TR IR B LN @E Sh s, 70
ETETANAF Y T Y RRF VRV EOLBIRICHAERA
I BF A LFEM S EERBPME SN TS, Lo LR
BRAT & B IEHERFIEE PO GRITE S TlE v, — 5T,
BIFIEETIE, LRI ZRINTEZR LT 0V /A LG
MOEE ' RORNT 4 U SR (~2) ERRTET D
LERTEICBITDERLVT 4V Rkl 2 X0 g
(~ART y N) OFMBEERZRR LY v 37 BEA{bE
FHLTWD 2, FIETIE, HfaRL T 4 D v mfAni-x v
NRIBEARIIBNT, TRV —v A T L — 3 U ERE
THEREHF TN,

AW TIL, BIR 6 BiE A T2 RERNL X VR E
RV, KRR T CTHEINLOHEEFENLT 4 U v ~DEH
\Z & B W RS R (Figure 2) 12O W THRAN 5 3,

reaction
center

migration

Figure 1. Energy migration in native LH1 and LH2.
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N

heme: M = Fe

ZnPP:M=2Zn |

. =
S e S T S

—A’ _\~>
[ 4 >‘<' & i H N - >‘<‘. 3
HTHP apoHTHP rHTHPZPP(sE)

Figure 2. Reconstitution of HTHP.

2. AHERETILORE

NAEURTEEE 6 BERTHSH HTHP (Hexameric
Tyrosine-coordinated Heme Protein)iZ 2007 4%1Z H. Dobbek © 1
X0 W S MERERNE Silicibacter pomeroyi HISE D~ H
NRIETHD, FEEGEND, Figure 2 IR TIE D 6 [B[%f 5
ffiz R ORE 6 BN THD Z EBRPLNITRSTWNS, T
ENDRAL BRI DODONLGTFEFELTEBY, BEVAES R
AA RO L T OSSRERIT 18A Th 5, Flo~a
T u v N X DENASE A, BUKEMEER ., KFHEIZL
DEZURIE~ M) 7 ARNITRRFF STV D, AFRETIEZ
DX EORERFRIZIER L, FBRIEIC L 5 ~L0
HERARNL T 4 V2 (ZnPP) ~DEHIZ LY | JEEAIE LT
BAET 5 ZnPP 28 HTHP ~ b U 7 APNIZ[EIE 7= eimisE %
DIGEEZ RS T2, HTHP 1386 FHAEZ KBE % H iz
IPTG FHEROFEUC L VR L A A RN T 2B IV
NIRRT T DEHWTRER U, % O ESIMS Tl
FA IS & FERIZ 6 20T DA LHFES LTz 6 BIROyT-Eh
BINT, WIZ, B oz HTHP 7D A~LDOBREETT78 -
72o pHL7 TALEHEHESHE, 2-7 % 7 v & AV CHltie
BTl oz, LN TKEERO FREORILA ST vk
Figure 3 127”7, F 1 U MBI LIo~AIZHRT % 402 nm
OWIUITER L, FEHET I/ BRICHKT 5 280 nm DRI
OHPMER &, HTHP 2> HA~LEFRE LT RED AR %
MR L1z, T OT R ZoPP Z/NBRIEMNZ., BA 4052
Bl T LT D ZnPP A BR< & FHAERLAE tHTHPZPPEO)
DL, WILART MWZEBWT, 421 nm [ZRHEN 72
WAABEIR & L. BERO T Va2 — LRENE LTz ZnPP DU
WAL =L, FoX7-~ b 7 ANICERFERL TS Z



EWTRENT, YA R v~ b T T 4 I KBS R E
M L7 AR L AR 6 BIREEZR-> TV 0E
R L7z, WS 7L e i LT, HTHP B L O DT R
1K, ZnPP % &L SR IRICB VT 6 BIKICEET 20 TED
B STERR S 7L, HTHP O 7 AR {RF L O tHTHPZ P60 ¢, 6
EAEEZER L TS Z ENHLMNE o7z, LD
5. HTHP ¥RV 7 4V ) A NaEEERELT 5 L THAR
~ R VI RELTHET DI E2R LT,

250,
— HTHP
= 200 — apoHTHP
g 150k — rHTHPZnFPPi&sE)
T
E1m
(5]
50
OF 1

1 1 1
400 500 600
Wavelength (nm)
Figure 3. UV-vis spectra of HTHP, apoHTHP and rHTHP#"PP(6/0)

in phosphate buffer, pH 7.0, at 25 °C.

700

3. AHERETILOD KN

AE CHEL L 7= tHTHPZPPOO 2B L THOE AR kL&
E L7z, Soret B DKL T 5 421 nm TR L7256 A
~27 ’JViX, ZnPP IZHR L7z 590 nm (ZHER & B8 e & 7R
Lz, SHITAREEZEEORBMAI-L Z A, ZoPP H3ED
WL A LT N JVAZEAL A 2T b B B 370 JEai L 238 K5
Loa=— 7 RBGNERI Sz, 2 U rtHTHPAPPEO[Z 330
T, Jb#E L7z ZnPP 5 7R LFEHAEMEA L CIEEER Z LT
BY., THREEIMA D Z L THERNIRED N S, ZaPP 2353
BLSERENEE LIZbDEEZ NS, A5 T RIEKD
w2 LD ZnPP O3 A MR T 5 72812 Soret Hy D ok
(CD) A7 MVEBIE LTz, BUBRIEWNZ LI, TRIKE A~
DFE AL B T 5 Y BN & 72 4 1 e A R IR
rHTHPZPPWO) 13 BRI O 421 nm (KR & > & v 3
B~ N7 ADARFIZHKTDED 2 v b RO Z 3B
EN7=25, tHTHPZXPPOO T 2 SO K ZFFSOIED = v kv
NENEH S NT=, tHTHPDPPOO7 CD A7 hLICH & v
NIB< N7 RAZHKT D2y NUIRBREEN TS &
EZ FEARY MVEFME LI E Z A, BKWINTIE A
DRI DFH 22y SR ELNT, I, I E
TICHE SN TV A ZEMICEE S - R R T ORE
v 7Y U7 LRRRIZIRE TE ., HTHP N T LREE AL H
FEDRELE T ZnPP NERE L TV D Z L BNHERTE 72,

4. ITRIILF—IATL— 3 DM
RICZFINALF—<w A L= g U RBRI>TNWDZ 28
BT HEDICATF A AT MV A&+ 5800

63

DN FEBRE FhE LTz, BT T 287 Biost LGl E
D MV*EIRIN L7250 COME 21TV, Z OHETREZEL
% Stern-Volmer 7’12 > b & L T/R L72 6 DA Figure 4 Th 5,
IHHDF Iy MBI D tHTHPZRPE6) & (HTHPZPP/6) )
TFENEN 2 M BRT92 M Thotz, FowtFHam
2B AREEHOEITHR LT H [EEEIC Stern-Volmer 7' 12 >
2R D & H LR OFE R & IR IRAYIZ tHTHPZ PO L
tHTHP#PPUODIIFIZ BN THE L0 ThoTz, LI EDORER
o, IEFICH L AFIHBICEA L, | HEAZIGEIE T
HEIMEATHD Z LR ENT, LER- T, #BMEIC
BT % Stern-Volmer 7' 12 v N DEZ X RANTOREEERE L
THEMT T & . rHTHPZPPEO 0> B 53 1 F D 5 & & o 2
tHTHPZPPIODAE DK 2 5T D Z Lo, AaFMo= R L
e T L— a3 VINTRBENT,

orHTHPZnPP(6/5)

20 arHTHPZnPP(1/6)

il

1.5

0 10 20 30 40 50
[methyl viclogen] (mM)

Figure 4. Stern-Volmer plots for steady state fluorescence of

rHTHPs upon addition of methyl viologen.

5.

AL T, 6 BIREEIRA~LZ X7 B ThH D HTHP & H
W HIEA AL T 0 U ORI A R L. R e e bR
PEEIRTHIERET L E L THRET D Z L2 LN L,
ARIIMORN T 4 U 7 A RROIHEREAFEOERLICEE L
TN EWIERICER R FIRIC R D EER S 5, 4
#. ARITE IR CALE & A DY KGR
F—DLFEZ RN T =D 2T AOBF I LORKRE
BHROERABF~OBRICERCTE 2 L WFfFEiLd
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1. FLC®IC
NBFALT ViR, s aAd v T LTI REENS

&9 1B e RS D fe b BERERFE O —>TH 5,

NaF AT V=RV, KOAFRS 2T =/ —v
Z FERNC RAIBR D BSOS D ERR T E AU, BEFMICE R
TV, W, FUSHEICZ LWT = ) — UMk R 2 T
72olzix, MU 77— bhD X5V E R 5 05
Ndolz, —J, THFELY L TRIEEDBEED DOV 72T
TNV AT ARLT = — )V EFAT D OB RNERIT 7
STWD, WM RIEM R E — R G 2 TG T 5729
OfEZBIRT DM E NI 2B, INELDOMREOHE 725,

K 1: 7=/ — VFEROMBLZE

Phenol Derivatives as Aryl Halide Alternatives

%0 __CF 0. _R +.OMe « OH
o 1;: 3 ¥ \n/ v Y
o'’ o
reactive _—————

stable
Inexpensive
atom efficient

Rosen, Quasdrof, Wilkinsen, Zhang, Resmerita, Garg, Percec, Chem. Rev. 2011, 111, 1246
L, fu, Sun, Shi, Chem.-Eur. J. 2011, 17, 1728

Tabisu, Chatani, Top. Organormel. Chem, 2013, 44, 38

Yamaguchi, Muto, tami, Eur. J. Org, Chem, 2013, 19

2. YT LMRICK DT =V —ILOEBRRE

7=V VIBEIRO R — ERE G OTG AL AR DR OB
1979 4EZ Wenkert HIZ&0 =7 /Uil 2 1% Grignard 338 E D
IaAH TV TSI TS (Wenkert, E. et al J. Am.
Chem. Soc. 1979, 101, 2246.), L/ L, JOERALFRIH A7
FHREARD RRIERETHOREAN LD GIE, B<@EIhTIR
Molz, 2008 4, LivhIUIAHAY FRIELTV— 12 —TF v
LDraRIy TV 7 OYID TOREHRE LT (Tobisu, M. et al.
Angew. Chem. Int. Ed. 2008, 47, 4866.), ZO D% RIZk
TV— N —FNDrarhy I 75T *“E%&F@@@
RIS NIZb DD, EITF 7 XLl OB RIEE I
RESI, BT = — LTI A USRS [ S
oz, ZOEIR RUBEF TV BREERF OSBRI DK
JEPEDZE (AFETIZLL R 7 2L R LR 1T, TERD
a7 ALT V=V WA S TR CldZen, LosL, =7
AR A NS T = — Ve 8 ARTE MR 5 B R AR O TR AL
RIS TIRELKAONDMETHY, 20T 720 AR5
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e

BH 57

ZEE, = VA LA RIE RS BT R L i OB R IC L5
THEHETHD, 4E., bivbiut, L7~ 5 koo ENT
FHEANWDZET, BALRIH I3 D= 7 VR DT A 1S
WL, TR R T HIENTEDLDT R EE X,
BeNr T2 AT LT, TORER, EH# iy raa~d oV ek
2> NHC Bhr 7 (ICy) SRF L 7B 7O CHE— | fig & B % R
TRNT = — VB EIRL T — LRI BT AT L DI A
TV U TRBEE P2 R 28 b7 (K12) Y,

X2 : B F DR R

Tackling the Naphthalene Problem
Ni(cod), (10 mol%)
-,l,DMe o p-Tol
SO e < o
Ph o Ph

ligand (20 mol%)
NaO'Bu (25 mol%)

CsF, toluene
120*C

l;i:, \"\/N\ N- YN\ N\( %,N\ N\\Q
o= + 4\
SERICRLS Cpye

ineffective ligands: dppf, SPhos, XPhos, bipy, IMes, IPr, ete,
ineffective additives: Mgk, ZnX;, TIF,, and ZrX, ete. 3

ICy @E{i%%ﬂ%b‘é’k? kbbb s L7 PCys BLhL
T2 WG BT R GO N2 T BB RO T =
7*”?5?%%@/\7\?%%%0%?{%@%7 HE&7Ro72 (X13),

X3 : RUSORERM

Substrate Scope Expanded by ICy Ligand

’jL Nijcod)z (10 mol%) 0
Ligand {20 mol%) Ph
CsF (2 equiv) 0

-UMe
12l] °C 12h with PCyy 0%

with ICy  T4%
Ph L OMe TN .
" H " o N D i-OMe
. .OMe ", OMe N v
‘ o 1!
FiC Q

?"“ 7‘1;’ l's” ﬁﬂ
OMOM
"OMc
E? a ED .via

0%
T4%
# 20 mal% Mijcod);
40 mol% ICy

10
Tabisy, Yasulome, Kinuta, Makamura, Chatani, Ong. Ledr, 2014, 1§ 5572,



SLIZICY BN FH WAL T, T2V — VB8RO T V¥ =)L
(LRSI T D280 R LZ (K4) 2, ORISR, 7= —
NDAT VLI sp IRFBZEB AL TORITHS,

K4:7 == LDOT NF= AV

The First Alkynylation of Anisoles

Brivig

Si'Pry (2 equiv)

Ni{cod); (10 mol¥) StPry
~OMe 1eyHel (20 molv) =
OG dioxane ge
120°C, 18 h 0t
T Me  74%
Grlganrd 3 equw )
[Mi] 20 mol% ([Ni] 20 mol%)
82% Me Me 61%

(Griganrd 3 equiv)
Tobisu, Takahita, Ohisuki, Chatani, Org, Lefl, 2015, 17, 680

3. ACHLBEICEE T/ —IVEEKOEBRRIE

INFETICHE SN TWERIEN T = / — VFEROIGMH
BRI, BARMIZIZT R CT=y F VRl & 3265 TH
D, 2O ELISEROLHFLZ L ER & 72> T,
bhvbivud, 4FE, ey AEHL0ERBETHRNEET =/
— VAR OB S F A A RE Ao Al R 2 BRFE L 7=,
—Ol%, RUREMNFZEHOR Y b L% s
FBETHRISTHD, T7bb, ZOMMBEEHEREO RN 72
SREAMER T 28 LWIEEAb#EIC L 27 U — e N — b
DTV =AY L —F LY DRV MK TH D (X
5),

B 5: Ry AR LD ANENET =/ — VB ER DR AL

Borylrhodium for Inert Bond Activation

zhzg «OR Tobisu, Kinuta, Kita., Rémond, Chatani, J. Ar. Chem, Soc, 2012, 124, 115 (CN),
0“'0“ Kinuta, Takahashi. Tobisu, Mori, Chatani, Buf. Chem. Soc. Jon. 2014, 87, 655 (CH).
m talyti Kinuta, Hasegawa. Tobisu, Chatani, Chem. Left 2015, 44, 368 (OPv).
ey catalytic Kinuta, Toblau, Chatani, J. Am. Cherr, Soz, 2015, 137, 1533 (OPYy).
species '
* pushipull activation *
By(nep); _ pusiipa ;
[RhClicod)]:
».CN =
Ot‘ Xantphes @—gw
Rh--B(OR];
& &+
B;(nep); L J
[RhClcod)l, [ By |

50 e 'BU P(4-MeOC;H,);

5 o BIORY
/ 3 —_—

q

By(pin); u o
[RhCl{cod)], o _{f—\j
e N IMes™Me Pt Y
S e T A
@ ”wJ Rh--B(OR), 5
G- &F d
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HI—DIE, BRI —T X~ F L EEFFOH L NHC B
MFEBFETHIEICED, BP0 AL DT Y — L B LR R
—ReT V= VRO BT AT N EDIaR Ty TV T e R LT
(X6)°, ZnborYy MO B IC LY RiGHET =/ — v
TR DRI G D SSR LA LD ND,

6: T LRI C XA B LS A= DR — B IR A

C-C Bond Formation via Rh-Catalyzed C-0O Activation

[RhCl(cod)]; (5 mol%)
1{2-Ad)-HCI (20 mol%)

“ TN Fra :>< NaOEt (2.0 equiv) Ph
+ Ph—B _—
toluena
15oquy 1%0°C.20N o
Ph .0, _NPr, 0. _NPry
Ty T Qa0
z ;
82% TIPS 82% I(2-Ad)
.0 _NPr, +.0.__NPr, Q
O Q) e
Ph 0 S ] . : 2
o Me
63% B1% 90%

(CsF instead of NaOEt)

ef nickel-catalyzed variants: Garg, Snleckus, Shi
25
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the Nickel-Catalyzed Cross-Couplings of Aryl and Benzyl Methyl
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5572-5575.

2) Nickel-Catalyzed Alkynylation of Anisoles via C-O Bond
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3) Rhodium-Catalyzed Borylation of Aryl and Alkenyl Pivalates
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Masamichi Ikeguchi, Atsushi Seki, Shoko Nishihara, and Satoshi Hamaguchi, J. Phys. D: Appl. Phys.
47(44) (2014) 445402 (12pp).

(11) “Low energy indium or gallium ion implantations to SiO2 thin films for development of novel
catalysts”, S. Yoshimura, M. Kiuchi, Y. Nishimoto, M. Yasuda, A. Baba, and S. Hamaguchi, e-J. Surf.
Sci. Nanotech. 12 (2014) 197-202.

(12) “Computed multiple tomography for translated field reversed configuration plasma”, S. Yoshimura,
S. Sugimoto, and S. Okada, IEEE Trans. Plasma Sci. 42 (2014) 2510-2511.
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(1) “Numerical simulation of dynamics of chemically reactive species in water generated by
atmospheric-pressure plasmas”, Satoshi Hamaguchi, Kazumasa Ikuse, Tatsuya Kanazawa, Seminar
(Leibniz-Institut far Plasmaforschung und Technologie, Greifswald , Germany, 24 April, 2014)
[invited]

(2) *“Generation of reactive species in water exposed to low-temperature atmospheric-pressure plasma
jets”, Kensaku Goto, Tomoko ito, Kazumasa Ikuse, Dai Itsuki, and Satoshi Hamaguchi, in Book of
Abstracts of 5th International Conference on Plasma Medicine (ICPM5, 18-23 May, 2014, Nara
Prefectural New Public Hall I, Nara, Japan), 20-P09-01, p. 317

(3) “Modification of hydroxyapatite and polystyrene surface for cell culture by low-pressure plasmas”,
Dai Itsuki, Tomoko Ito, Satoshi Sugimoto, Yu Moriguchi, Satoshi Miyamoto, Akira Myoui, Hideki
Yoshikawa, Satoshi Hamaguchi, in Book of Abstracts of 5th International Conference on Plasma
Medicine (ICPM5, 18-23 May, 2014, Nara Prefectural New Public Hall I, Nara, Japan) 19-P09-02, p.
216.

(4) “Mass spectrometry of ions formed in atmospheric-pressure plasma jets”, Tomoko Ito, Kanako
Sekimoto, Satoshi Hamaguchi, in Book of Abstracts of 5th International Conference on Plasma
Medicine (ICPM5, 18-23 May, 2014, Nara Prefectural New Public Hall I, Nara, Japan) 22-BO06,
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“Numerical simulation of Fenton reactions in water exposed to an atmospheric-pressure plasma”, K.
Ikuse and S. Hamaguchi, in Book of Abstracts of 5th International Conference on Plasma Medicine
(ICPM5, May 18-23 2014, Nara Prefectural New Public Hall, Nara, Japan), 19-P12-01, p.241.
“Effects of Low-Temperature Atmospheric-Pressure Plasma Irradiation on the Differentiation of
Mouse Embryonic Stem Cells”, Taichi Miura, Chika Ogura, Satoshi Hamaguchi, and Shoko Mirua,
in Book of Abstracts of 5th International Conference on Plasma Medicine (ICPM5, May 18-23 2014,
Nara Prefectural New Public Hall, Nara, Japan), 19-BO13, p. 99.

“Generation of reactive species in water exposed to low-temperature atmospheric-pressure plasma
jets”, Kensaku Goto, Tomoko ito, Kazumasa Ikuse, Dai Itsuki, and Satoshi Hamaguchi, in Book of
Abstracts of International Workshop on Diagnostics and Modelling for Plasma Medicine
(DMPM2014) (May 23-24 2014, Nara Prefectural New Public Hall and Todaiji Culture Center, Nara,
Japan) P25, p. 61.

“Effects of Fenton reactions to generate ROS in water exposed to an atmospheric-pressure plasma”,
K. Ikuse and S. Hamaguchi, in Book of Abstracts of International Workshop on Diagnostics and
Modelling for Plasma Medicine (DMPM2014) (May 23-24 2014, Nara Prefectural New Public Hall
and Todaiji Culture Center, Nara, Japan) p.47, P11.

“Mass spectrometry of ions formed in atmospheric-pressure plasma jets”, Tomoko Ito, Kanako
Sekimoto, and Satoshi Hamaguchi, in Book of Abstracts of International Workshop on Diagnostics
and Modelling for Plasma Medicine (DMPM2014) (May 23-24 2014, Nara Prefectural New Public
Hall and Todaiji Culture Center, Nara, Japan) P24, p.60.

“Modification of hydroxyapatite and polystyrene surface for cell culture by low-pressure plasmas”,
Dai Itsuki, Tomoko Ito, Satoshi Sugimoto, Yu Moriguchi, Satoshi Miyamoto, Akira Myoui, Hideki
Yoshikawa, Satoshi Hamaguchi, in Book of Abstracts of International Workshop on Diagnostics and
Modelling for Plasma Medicine (DMPM2014) (May 23-24 2014, Nara Prefectural New Public Hall
and Todaiji Culture Center, Nara, Japan) P26, p.62.

“Effects of Low-Temperature Atmospheric-Pressure Plasma Irradiation on the Differentiation of
Mouse Embryonic Stem Cells”, Taichi Miura, Chika Ogura, Satoshi Hamaguchi, and Shoko Mirua,
in Book of Abstracts of International Workshop on Diagnostics and Modelling for Plasma Medicine
(DMPM2014) (May 23-24 2014, Nara Prefectural New Public Hall and Todaiji Culture Center, Nara,
Japan) P18, p. 54.

“Mechanisms of silicon nitride (SiN) etching by hydrofluorocarbon (HFC) plasmas”, Keita Miyake,
Tomoko Ito, Michiro Isobe, Kazuhiro Karahashi, Masanaga Fukasawa, Kazunori Nagahata, Tetsuya
Tatsumi, and Satoshi Hamaguchi, Gordon Research Conference: Plasma Processing Science, Many
Scales, Many Applications, One Discipline (Bryant University, Smithfield, RI, USA, July 27 -
August 1, 2014). Poster No. 18.

“Plasma induced liquid chemistry: modelling”, Satoshi Hamaguchi, Lorenz Center Workshop:
Gas/Plasma-Liquid Interface: Transport, Chemistry and Fundamental Data (Lorentz Center, Leiden,
Netherlands, 4- 8 Aug., 2014). [invited]

“One dimensional reaction diffusion simulation of ROS/RNS in liquid generated by plasma
irradiation”, Satoshi Hamaguchi, in the Book of Abstracts of The 4th International Symposium for
Plasma Biosciences (ISPB2014) and The 3rd International Symposium on Chemical & Biological
Detection (ISCBD-3) (Delpino Resort, Sokcho, Gangwon-do, Korea, August 17 - 20, 2014).
[invited]

“Plasma-surface interaction for advanced semiconductor processing”, Satoshi Hamaguchi, 2nd
Summer School of the German-Japanese University Network (HeKKSaGOn), (Karlsruhe Institute of
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Technology, Karlsruhe, Germany, Sept. 1-10, 2014) [invited].

(16) “Etching characteristics of mask materials by Chemically reactive ions for MRAM fabrication”, Hu
Li, Kazuhiro Karahashi, and Satoshi Hamaguchi, 2nd Summer School of the German-Japanese
University Network (HeKKSaGOn), (Karlsruhe Institute of Technology, Karlsruhe, Germany, Sept.
1-10, 2014).

(17) “Liquid-phase chemical reactions induced by low-temperature atmospheric-pressure plasmas
relevant to plasma medicine”, Satoshi Hamaguchi, in the Book of Abstracts of the 17th International
Congress on Plasma Physics (CPP2014), (Instituto Superior Téchnico, Lisbon, Portugal, 15-19
September 2014) [invited]

(18) “lon beam studies on plasma-surface interactions SRC”, Satoshi Hamaguchi, Semiconductor
Research Corporation (SRC) NMS (Nanomanufacturing Sciences) Patterning Annual Review (Sept.
22- 23, 2014, Chicago, Il, USA).

(19) “New Challenges for Plasma Processing”, Satoshi Hamaguchi, The 2nd International Symposium on
Non-equilibrium Plasma and Complex-System Sciences (IS-NPCS2) (Sept. 30-Oct. 2, 2014, Ruhr
Universitat Bochum (RUB), Bochum) [invited].

(20) “Characterization of plasma-surface interaction for Si based materials by multi-beam experiments”,
Tomoko Ito, and Satoshi Hamaguchi, The 2nd International Symposium on Non-equilibrium Plasma
and Complex-System Sciences (IS-NPCS) (Sept. 30-Oct. 2, 2014, Ruhr Universitat Bochum (RUB),
Bochum, Germany) [invited].

(21) “Numerical simulation of reaction and transport of chemical species in water generated by a plasma”,
K. Ikuse, T. Kanazawa, and S. Hamaguchi, The 2nd International Symposium on Non-equilibrium
Plasma and Complex-System Sciences (IS-NPCS) (Sept. 30-Oct. 2, 2014, Ruhr Universitat Bochum
(RUB), Bochum, Germany) [invited].

(22) “Si surface damage by HBr/O2 plasma —molecular dynamics simulation”, Kohei Mizotani, Michiro
Isobe , Satoshi Hamaguchi, The 2nd International Symposium on Non-equilibrium Plasma and
Complex-System Sciences (IS-NPCS) (Sept. 30-Oct. 2, 2014, Ruhr Universitdt Bochum (RUB),
Bochum, Germany).

(23) “Plasma Surface Modification of Cell Culture Plates”, Dai Itsuki, Satoshi Sugimoto, Satoshi
Miyamoto, Akira Myoui, Hideki Yoshikawa, and Satoshi Hamaguchi, The 2nd International
Symposium on Non-equilibrium Plasma and Complex-System Sciences (IS-NPCS) (Sept. 30-Oct. 2,
2014, Ruhr Universitat Bochum (RUB), Bochum, Germany).

(24) “Characterization of plasma-surface interaction for Si based materials by multi-beam experiments”,
Tomoko Ito, and Satoshi Hamaguchi, International Summer School on "Low Temperature Plasma
Physics: Basics and Applications™ and “Plasma Kinetics”, (October 4-11 2014, Physikzentrum, Bad
Honnef, Germany).

(25) “Numerical simulation of chemical reactions and diffusion of reactive species in water generated by
an atmospheric-pressure plasma”, K. Ikuse, T. Kanazawa, and S. Hamaguchi, International Summer
School on "Low Temperature Plasma Physics: Basics and Applications” and “Plasma Kinetics”,
(October 4-11 2014, Physikzentrum, Bad Honnef, Germany).

(26) “Molecular dynamics simulation study on polymer formation during silicon oxide (SiO2) and silicon
nitride (SiN) etching by fluoro/hydrofluorocarbon plasmas”, Satoshi Hamaguchi, Michiro Isobe,
Keita Miyake, Kazuhiro Karahashi, Masanaga Fukasawa, Kazunori Nagahata, and Tetsuya Tatsumi,
in Book of Abstracts of American Vacuum Society (AVS) 61st International Symposium &
Exhibition, (Nov. 09-14, 2014, Baltimore, Maryland), , PS-TuP6, p.121.

(27) “Characteristics of Reactive lon Etching Processes for ITO and ZnO”, Hu Li, Kazuhiro Karahashi,
Masanaga Fukasawa, Kazunori Nagahata, Tetsuya Tatsumi, and Satoshi Hamaguchi, in Book of
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Abstracts of American Vacuum Society (AVS) 61st International Symposium & Exhibition, (Nov.
09-14, 2014, Baltimore, Maryland), PS-TuM11, p.67.

(28) “Experimental evaluation of Ta film etching characteristics by CO" ion irradiation”, Makoto Satake,
H. Li, K. Karahashi, S. Hamaguchi, in Book of Abstracts of American Vacuum Society (AVS) 61st
International Symposium & Exhibition, (Nov. 09-14, 2014, Baltimore, Maryland), PS-TuM®, p.70.

(29) “Etching characteristics of transparent conducting oxides by methane-based plasma”, H. Li, K.
Karahashi, M. Fukasawa, K. Nagahata, T. Tatsumi, and S. Hamaguchi, in Proceedings of 36th
International Symposium on Dry Process (DPS2014) (Annex Hall, PACIFICO Convention Plaza,
Yokohama, Japan, Nov. 27-28, 2014) B3 (P-15).

(30) “Application of ion beam induced chemical vapor deposition for SiC film formation”, S. Yoshimura,
S. Sugimoto, K. Murai, K. Honjo, M. Kiuchi, The 7™ International Symposium on Surface Science
(ISSS-7) (Kunibiki Messe, Matsue, Shimane, Japan 2-6 November, 2014). (4PN-112).

(31) “Generation and transport of reactive oxygen species in plasma irradiated liquid”, Kazumasa Ikuse
and Satoshi Hamaguchi, Pacific Rim Symposium on Surfaces, Coatings and Interfaces (PacSurf
2014: Hapuna Beach Prince Hotel, Kohala Coast, Hawaii, USA, Dec. 7-11, 2014) BI-ThM®6, p.65.

(32) “Reaction and transport of plasma generated reactive species in liquid”, Kazumasa Ikuse and Satoshi
Hamaguchi, in Book of Contributed Papers of The 20" Symposium on Application of Plasma
Processes (SAPP2014) and COST TD1208 Workshop on Application of Gaseous Plasma with
Liquids (ed by P. Papp, J. Orszagh, L. Moravsky, A. Ribar, S. Matejéik 17-22 January, 2015,
Tatranska Lomnica, Slovakia) IL-10, p. 111 20th [invited]

(33) “Molecular Dynamics Simulation of Plasma-Surface Interaction for Advanced Semiconductor
Processing”, Satoshi Hamaguchi, Seminar (Institute of Nanotechnology, Karlsruhe Institute of
Technology, Karlsruhe, Germany, January 26, 2015) [invited].

(34) “Formation of a reaction boundary layer in liquid exposed to low-temperature atmospheric-pressure
plasma in ambient air”, Satoshi Hamaguchi and Kazumasa lIkuse, in the Proceedings of the 48"
Annual Conference of the Korean Vacuum Society, (Feb 9-11, 2015, Welli Hilli Park, Gangwon-do,
Korea) p.98 [invited].

(35) “Generation and transport of chemical species in water exposed to an atmospheric-pressure plasma”,
K. Ikuse and S. Hamaguchi, in Book of Abstracts of 2nd International Workshop on Plasma for
Cancer Treatment (IWPCT-2) (March 16-17 2015, Nagoya University, Nagoya, Japan), P40.
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“Methane conversion in surface- and volume-type dielectric barrier discharges generated in the
presence of metal-mesh electrodes”, K. Kobayashi, S. A. Kulinich, T. Ito, J. Appl. Phys. 1186,
123301-1-7 (2014).

“Computed multiple tomography for translated field reversed configuration plasma”, S. Yoshimura,
S. Sugimoto, and S. Okada, IEEE Transactions on Plasma Science, \Vol. 42, No. 10 (2014)
2510-2511.
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Fabris, T. Ito, M. A. Cappelli, 56th Annual Meeting of the APS Division of Plasma Physicshe, New
Orleans, LA, USA, Oct. 27-31 (2014).

“Oxide nanoparticles synthesis via laser-induced plasma in liquid”, T. Goto, H. Weihs, M. Honda, S.
Kulinich, Y. Shimizu, T. Ito, the 67th Gaseous Electronics Conference, Raleigh, NC, USA, Nov. 3-7
(2014).

“Sum frequency generation spectroscopy of interfacial water molecules influenced by
plasma-generated radicals”, T. Kondo, T. Ito, the 67th Gaseous Electronics Conference, Raleigh, NC,
USA, Nov. 3-7 (2014).

“Hydrophile regression phenomenon of a silicone polymer plate surface treated with an inverter
plasma”, Faiz Azlan and Satoshi Sugimoto, Online proceedings of PLASMA 2014 (Nov. 18-21,
2014, Niigata University) 20PB-095.

“Application of ion beam induced chemical vapor deposition for SiC film formation”, S. Yoshimura,
S. Sugimoto, K. Murai, K. Honjo, and M. Kiuchi, The 7th International Symposium on Surface
Science (ISSS-7), (2-6 November, 2014, Kunibiki Messe, Matsue, Shimane, Japan) 4PN-112.
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“Plasma Sterilization of Caries-infected Dentin Model with Reduced pH Method”, Emil Usui,
Tomoko Ohshima, Hiromitsu Yamazaki, Satoshi Ikawa, Katsuhisa Kitano, Nobuko Maeda and
Yasuko Momoi, The Japanese Journal of Conservative Dentistry Vol.58, No.2, 101-108 (2015).
“Diagnosis of superoxide anion radical induced in liquids by atmospheric-pressure plasma using
superoxide dismutase”, A. Tani, S. Fukui, S. lkawa, K. Kitano, Jpn. J. Appl. Phys. 54, 01AFO01
(2015).

“Chemical modification of amino acids by atmospheric-pressure cold plasma in agueous solution”,
E. Takai, T. Kitamura, J. Kuwabara, S. lkawa, S. Yoshizawa, K. Shiraki, H. Kawasaki, R. Arakawa,
K. Kitano, J. of Phys. D: Appl. Phys., 47, 285403, 15page, (2014).

D E R

)

O]

®)

(4)

®)

(6)

()

(®)

“Biosurface Formation on Ceramic Nanoparticles for Bioimaging”, K. Sekiya, Y. Seo, M. Kamimura,
K. Soga, K. Kitano, ISPlasma/IC-PLANTS2015, Nagoya University, (2015/3/26-31). (Invited talk)
“Diagnostic of Reactive Oxygen Species (ROS) Induced in Water by Atmospheric Pressure Plasma
for Plasma-based Sterilization”, Atsushi Tani, Satoshi Ikawa, Tomoko Ohshima, and Katsuhisa
Kitano, Asia-Pacific ESR/ESR Symposium/ International EPR(ESR) Society Symposium/ 53th
SEST Annual Meeting, Nara, Japan (2014/11/12-16)

“Physicochemical property of plasma treated water (PTW) with the reduced pH method for safety
and strong disinfection”, Katsuhisa Kitano, Satoshi Ikawa, Yoichi Nakashima, Atsushi Tani, ,
International Workshop on Diagnostics and Modelling for Plasma Medicine (DMPM2014), Nara
Japan, (2014/5/23-24). (Plenary Talk)

“Diagnostic of reactive oxygen species (ROS) induced in water by atmospheric pressure plasma”,
Atsushi Tani, Satoshi Ikawa, Katsuhisa Kitano, International Workshop on Diagnostics and
Modelling for Plasma Medicine (DMPM2014), Nara Japan, (2014/5/23-24).

“Biochemical Modification of Plasma Treated Amino Acid and Protein in Liquid”, Shunsuke
Yoshizawa, Eisuke Takai, Kentaro Shiraki, Katsuhisa Kitano, International Workshop on
Diagnostics and Modelling for Plasma Medicine (DMPM2014), Nara Japan, (2014/5/23-24).
“Protease resistance of amyloid- 3 after plasma induced chemical reaction in liquid”, Gai Ohashi,
Eisuke Takai, Tamotsu Zako, Mizuo Maeda, Kentaro Shiraki, Katsuhisa Kitano, International
Workshop on Diagnostics and Modelling for Plasma Medicine (DMPM2014), Nara Japan,
(2014/5/23-24).

“Possible dental applications of plasma-based sterilization using the reduced pH method : treatment
of dental caries and root canal infection”, Tomoko Ohshima, Hiromitsu Yamazaki, Satoshi Ikawa,
Emi Usui, Yasuko Momoi, Kaname Yamamoto, Noriyasu Hosoya, Nobuko Maeda, Katsuhisa Kitano,
5th International Conference on Plasma Medicine (ICPM5), Nara Japan, (2014/5/18-23). (Invited
talk)

“Cryopreservation of plasma treated water (PTW) for disinfection”, Katsuhisa Kitano, Satoshi Ikawa,

93



Yoichi Nakashima, Atsushi Tani, 5th International Conference on Plasma Medicine (ICPM5), Nara
Japan, (2014/5/18-23).

(9) “Evaluation of oxidative stress inside cell membrane by the penetration of HOO radical with the
reduced pH method for plasma disinfection”, Eisuke Takai, Satoshi Ikawa, Junpei Kuwabara,
Kentaro Shiraki, Katsuhisa Kitano, 5th International Conference on Plasma Medicine (ICPM5),
Nara Japan, (2014/5/18-23).

(10) “Selective Supply of Active Species using Plasma Treated Water (PTW) for Effective and Safety
Disinfection”, Atsushi Tani, Satoshi Fukui, Satoshi Ikawa, Katsuhisa Kitano, 5th International
Conference on Plasma Medicine (ICPM5), Nara Japan, (2014/5/18-23).

(11) “Degeneration of amyloid- fibrils in aqueous solution by low-temperature atmospheric-pressure
plasma”, Gai Ohashi, Eisuke Takai, Tamotsu Zako, Mizuo Maeda, Kentaro Shiraki, Katsuhisa
Kitano, 5th International Conference on Plasma Medicine (ICPM5), Nara Japan, (2014/5/18-23).

(12) “Molecular Mechanism of Plasma-Induced Chemical Reaction on Protein and Amino Acid in
Aqueous solution”, Shunsuke Yoshizawa, Eisuke Takai, Kentaro Shiraki, Katsuhisa Kitano, 5th
International Conference on Plasma Medicine (ICPM5), Nara Japan, (2014/5/18-23).

(13) “Atmospheric Plasma Processing to Form Organic Coating on Ceramic Nanoparticles for
Biomedical Imaging”, Kohei Soga, Yuichi Seo and Katsuhisa Kitano, 5th International Conference
on Plasma Medicine (ICPM5), Nara Japan, (2014/5/18-23).

DENZH

(1) TFHEHLLTOT T A<M, ALEBA. IR, TEE—. fEL. EFSHpH
Ty, WK, (2015/3/11-14).

(2 [FIRATMEIKS TRAZO SO 2 | ALBREA TR, e —. RES. KEWT.
6th XA T AT 4 INA L HETz2—RA - TU—Tay) EHET=)—F—IF /L,
(2015/3/6-9).

B) 7T AXA=ZH MW - EREM ORI, LB, HIR, PEE—. FEN. K5
A 518 A FRIFEIC L D 7T A~ idi. R WEsear, el (2015/3/4-6).  (#4
G E)

@) HRr7a<w NI 7HTI7 A7+ =7 AfHao®iit), EEBA, 7+ =27 X
TA . KIRKF, (2015/2/2).

(5) TApplications of low temperature atmospheric pressure plasmas to medicine, biomaterials and
analytical instrument ] | ALEFFS A | KBROR P AR RHRIS BeAE[E R S AR 2 7 A Opto Osaka 2015,
77 v7mr MR, (2015/1/14).

(6) TKRKEEKIET 7 AP RFE L 2R Yy LY OBERSITRIT TR Hik
i, BAHT I, K% A, REWF. HI B, ALBFEA. kR, 553 3[EI A A
BWEERFRE, AR — T4 72 K X— (2014/12/13, 14).

(7)) RAFHEBOFHUERIEDRE  RQEARIE 77 X~ O EHER S | ALEFRSA HER,
KEMNF. sl FHT I BRHRF. AR B MRERE, Ailh. ARERYYE 7
=T 52014, #BRKY, (2014/12/21). (FfFiEEH)

8) MEpHEZRL WY T XA BKIZ L DI 7T A~ B OALF RO | ALEPBSA
FENNE, B —. &85, Plasma Conference 2014, 4% A v &, #i5. (2014/11/18-21).

9) 77 XA<EEMEEEROmEbFZE] . LB A IR, TEE—. &%, Plasma
Conference 2014, KE A vt #HriE. (2014/11/18-21).

(10) 77 A= EAKIZE EN DR ETEMR O SRORE R . IR, TEE—. ok, b
/K. Plasma Conference 2014, 48 2 » &, #ik, (2014/11/18-21).

(1) 77 X< RTPREREICB T 2 ER T AOEE ) AESL, IR, 1 EE—. ALEFFSA . Plasma
Conference 2014, & 2 v, #i, (2014/11/18-21).

94



(12) THERHER (D ks X OURYARE) OIREDO =D DK p HIEIC L D 7T A~FREDO A,
5L, REA. B, B I, Bt SRR IIARZE, MRTE, Al
i1, ALEFPS/A. Plasma Conference 2014, & A v &, #1iE. (2014/11/18-21).

(13) TEESHEEZHWERKE He 79 X~V v FOKAHZE ). S, S EEM, by
B, T, J\HEESG, Plasma Conference 2014, &% 2 v, #His. (2014/11/18-21).
(14) 177 X< MBLK A T8 LD ACBrpsA, 1, IiigsL e, HH=3, |
WrEth . RS IUARE MRERE, AiE-, PR . BARWPHRFEES201 4

R R S T 1, (2014/10/30-31).

(15) 77 X< 4LBKIZ X DAREEBm OB R -Candida (ZxF 9520 %-1, ILARZE KEMNT.
LB FRINES, MR RE, ATEM . AARRBHR TS 2 0 1 4 FEKEFIF RS,
(LT L4 (2014/10/30-31).

(16) 7T X~iEKIZ X 2IREHEFOAME  -Candida (ZxH T 220 5%-1, AT, KEMHT.
AEEPREAC FRINES, MR RE, AIEMH . HARWBHRTTFE 2 0 1 4 FEKFFIF RS,
(LT L4, (2014/10/30-31).

(17) TROSEEERRIZ IS <K pH MEIC K D IIRRE OB b AR . AEBPREC. IR,
Bi—. WEES. KEISHWE, LB KT, (2014/9/13-16).

(18) TS RRIC I < 7T X~ ABRKIEME DR R FE O W E LS ) | LB, HHITEA,
hEM—. BRENL. IS, LB R, (2014/9/13-16).

(19) TEBEMANY THEA A AR HEEHIEB T DB AP AWM O | FHE, JEmE S,
AEEPEA . BRI B2 AREE R, (2014/9/13-16).

(20) TRREKIRT 7 X~ & AW ohrdEiE - s ~OISH L B8 A, RIRKFEY —
TATTATTE AETIT A TWERY: - ATy NI 5 F2EA 5T
7T 4 7R B9 DEER. (201418126, 26).  (FAFFEH)

(1) [FIRX~TTExHr&HEMEE “BEOKDOSI VI, LA, B ABEZEHAR L
& AAREEFARNE AR Y 7 —2014, KKIET T A~-ZDHERE L H LWEREY
HIEL72H M A~ KBRKRF:, (2014/7/1).  (FRFFETH)

(22) TKRAEKRT 7 A~V = v ML W IRFICAER Uz im R 2 O =& Bl . s
BB IR, hegsLYe, FF= X KEMAT. AiEfRf, PR, A ARREHRFES
2 0 1 4FEERFLNKE, BB BT ZEZIREI OVl R — 1, (2014/6/19-20).

(23) TKRREKIR T 7 X~IC X D84 7RBER DI | HiREH, Ao, berpa, AR
KEB, %51 4B AARERER 2R, UV—27 B 7 Mk, (2014/6/25-27).

(24) TRRIET T A~ DERIGH 1. ALBFEAL 87 0 BIRBRRFHIR T R i i es . KBk
K. (2014/5/9).

(25) A7~ N7 7 A~ 7 h=7 ZAftige0®i ) ALBFEA . KIERAE H AR
+£& 0 KBRK. (2014/5/2). (%)

(26) (HR7u~ b II7MTTX~7 4 b= ZAphesofat), LIFHA, % 38 17+
f=27Z«anax7 A KRKF. (2014/417).

¢ TG0
Q) 779X~V xzy VEHOWTERBPRERESI . ALEBA. FRIIER, AL, TRahoiricEs
AW O BRI . — T A — R, 182-193, (2014/12 HifiR) .

@

(1) >K[EHfE, Katsuhisa Kitano, Satoshi lkawa, [STERILIZATION TREATMENT METHOD,
FORMULATION FOR STERILIZATION USE, SOLID ICE FOR STERILIZATION USE,
METHOD AND DEVICE FOR PRODUCING THE SOLID ICE, AND METHOD FOR
PRODUCING LIQUID FOR STERILIZATION USE |, US 14/523, 292, (2014/10/24 Hi{}#H).

95



O]
®)
(4)
®)
(6)
U]
®)

9)

KEFRFFFR SR, R, AEEPRS/A . iP5, [Sterilization method and apparatus, US8, 871,
146, (2014/10/28 %4%).

AAREMRE, dEEESAC. B, IR, hEE—. ERETE, ZREHRAL L0
R OBLESEE || R 2014-178467, (2014/9/2 HiH).

KERFFE S, TDISCHARGE IONIZATION CURRENT DETECTOR], K. Shinada, S. Horiike,
T. Nishimoto, K. Kitano, US8,797,041, (2014/9/9 *%;#%)

KERFF 4%, TDISCHARGE IONIZATION CURRENT DETECTOR] K. Shinada, S. Horiike, T.
Nishimoot, K. Kitano, US8,797,041. (2014/8/5 % &%)

K [EHFFE k. [Dental Clinical Apparatus and Plasma Jet Applying For Dentistry ], M. Yamanaka,
T. Kawahara, K. Kitano, S. Ikawa, US8,758,010, (2014/6/24 *%&k)

W EREFF RSk, [Discharge lonization Current Detector |, K. Shinada, S. Horiike, T. Nishimoto, K.
Kitnao, ZN201110179411.8, (2014/4/16 % &%).

PCT HFE. I EMRIEOER ik X O%E ), LBBA. HIR, 755 —.
PCT/JP2014/002704, (2014/5/22 HiJ).

g—mu v NHFE, [Active species radiation device and active species radiation method |, K.
Kitano, A. Tani, EP-13736091.3, (2014/8/13 ).

(10) K EHFE, TActive species radiation device and active species radiation method |, K. Kitano, A.

Tani, US 14/371893, (2014/7/11 HiJf).

D ZERCHEARATEEN BERSRHHIT

?:

)

O]

®)

(4)

®)

(6)

Y]

(®)

E7AN
(&}

“Effect of Mo content on thermal and mechanical properties of Mo-Ru-Rh-Pd alloys”, Yusuke
Masahira, Yuji Ohishi, Ken Kurosaki, Hiroaki Muta, Shinsuke Yamanaka, Satoshi Komamine,
Toshiki Fukui, Eiji Ochi, Journal of Nuclear Materials, 456 (2015) 369-372.

“Synthesis and Characterization of Melt-Spun Metastable Al;Ges”, Masaya Kumagai, Ken Kurosaki,
Noriyuki Uchida, Yuji Ohishi, Hiroaki Muta, Shinsuke Yamanaka, Journal of Electronic Materials,
44 (2015) 948-952.

“The &'/8 phase transition in hafnium hydride and deuteride”, Ken Kurosaki, Daichi Araki, Yuji
Ohishi, Hiroaki Muta, Kenji Konashi, Shinsuke Yamanaka, Journal of Nuclear Science and
Technology, 52 (2015) 541- 545.

“Thermoelectric Properties of p-Type TI-Filled Skutterudites: Tl Fe; sC0,5Sb;,”, Seongho Choi, Ken
Kurosaki, Aikebaier Yusufu, Yuji Ohishi, Hiroaki Muta, Shinsuke Yamanaka, Journal of Electronic
Materials, DOI: 10.1007/s11664-014-3539-x (2014).

“Thermophysical properties of BaThO3”, Yuji Ohishi, Erilia Yusnitha, Ken Kurosaki, Hiroaki Muta,
Shinsuke Yamanaka, Journal of Nuclear Materials, 448 (2014) 62-65.

“The effect of Cr substitution on the structure and properties of misfit-layered Ca3Co04.,CryOg.5
thermoelectric oxides”, Natkrita Prasoetsopha, Supree Pinitsoontorn, Teerasak Kamwanna, Vittaya
Amornkitbamrung, Ken Kurosaki, Yuji Ohishi, Hiroaki Muta, Shinsuke Yamanaka, Journal of
Alloys and Compounds, 588 (2014) 199-205.

“Thermoelectric properties of TI-filled Co-free p-type skutterudites: TIx(Fe,Ni),Sb;,”, Seongho Choi,
Ken Kurosaki, Yuji Ohishi, Hiroaki Muta, Shinsuke Yamanaka, Journal of Applied Physics, 115
(2014) 23702.

“Thermoelectric properties of Au nanoparticle-supported Sb1.6Bi0.4Te3 synthesized by a y-ray
irradiation method”, Doyoung Jung, Ken Kurosaki, Satoshi Seino, Manabu Ishimaru, Kazuhisa Sato,

96



Yuji Ohishi, Hiroaki Muta, Shinsuke Yamanaka, Physica Status Solidi (B) Basic Research, 251
(2014) 162-167.

(9) “Thermoelectric properties of RESX3RE =Gd, X=Si Ge”, Toshimichi Nakayama, Ken Kurosaki,
Yuji Ohishi, Hiroaki Muta, Shinsuke Yamanaka, Nippon Kinzoku Gakkaishi/Journal of the Japan
Institute of Metals, 78 (2014) 225-229.

(10) “Thermoelectric properties of CazCo,.,GaxOy,; prepared by thermal hydro-decomposition”, Natkrita
Prasoetsopha, Supree Pinitsoontorn, Teerasak Kamwanna, Ken Kurosaki, Yuji Ohishi, Hiroaki Muta,
Shinsuke Yamanaka, Journal of Electronic Materials, 43 (2014) 2064-2071.

(11) “Local structure determination of substitutional elements in CazCo,,M;Oy (M = Fe, Cr, Ga) using
X-ray absorption spectroscopy”, Pinitsoontorn Supree, Prasoetsopha Natkrita, Srepusharawoot
Pornjuk, Bootchanont Atipong, Kidkhunthod Pinit, Kamwanna Teerasak, Amornkitbamrung Vittaya,
Ken Kurosaki, Shinsuke Yamanaka, Physica Status Solidi (A) Applications and Materials Science,
211 (2014) 1732-1739.

(12) “Effect of ball-milling conditions on thermoelectric properties of Polycrystalline CuGaTe,”, Masaya
Kumagai, Ken Kurosaki, Yuji Ohishi, Hiroaki Muta, Shinsuke Yamanaka, Materials Transactions, 55
(2014) 1215-1218.

(13) “Thermoelectric properties of group 13 elements-triple filled Skutterudites: Nominal
In,Gag 02 Tly20C0,4Sby,”, Guanghe Li, Ken Kurosaki, Yuji Ohishi, Hiroaki Muta, Shinsuke Yamanaka,
Materials Transactions, 55 (2014) 1232-1236.

(14) “Bottom-up nanostructured bulk silicon: A practical high-efficiency thermoelectric material”,
Aikebaier Yusufu, Ken Kurosaki, Yoshinobu Miyazaki, Manabu Ishimaru, Atuko Kosuga, Yuji
Ohishi, Hiroaki Muta, Shinsuke Yamanaka, Nanoscale, 6 (2014) 13921-13927.

(15) “Jz 5.85 pm F/ B/ UL A L—HP—Z H e 9 BR FE ORI R BRE S & @Jﬁlwiﬂ
OBIR”, dbfh, A, HI—&K, RE#=, A, EELE, ARV —H%—

6, 25 (2014) 2-7.

(16) “Non-destructive observation of teeth post-core-space using optical coherence tomography: A pilot
study”, Takuya Minamino, Atsushi Mine, Kouta Omiya, Mariko Matsumoto, Hayaki Nakatani,
Taichi lwashita, Masato Ohmi, Kunio Awazu, Hirofumi Yatani, Journal of Biomedical Optics, 19
(2014) 046004.

(17) “Separation of isobaric compounds using a spiral orbit type time-of-flight mass spectrometer,
MALDI-SpiralTOF”, Takaya Satoh, Ayumi Kubo, Hisanao Hazama, Kunio Awazu, Michisato
Toyoda, Mass Spectrometry, 3 (2014) S0027.

(18) “Coagulation and ablation of biological soft tissue by quantum cascade laser with peak wavelength
of 5.7 um”, Keisuke Hashimura, Katsunori Ishii, Naota Akikusa, Tadataka Edamura, Harumasa.
Yoshida, Kunio Awazu, Journal of Innovative Optical Health Sciences, 7 (2014) 1450029.

(19) “~ Y v 7 AV —YF—EEA A AL Z HWTEEBI O A A —2 0 TEESHTICANIT T2
Jz“ﬁ“?% MDA A AR FROm L, MAE, 70 EK, BEEFEd, SEEE, X7

# CaE C, 134 (2014) 657-663.

(20) “Contmuous flow atmospheric pressure laser desorption/ionization using a 6-7-pum-band
mid-infrared tunable laser for biomolecular mass spectrometry”, Ryuji Hiraguchi, Hisanao Hazama,
Kenichirou Senoo, Yukinori Yahata, Katsuyoshi. Masuda, Kunio Awazu, International Journal of
Molecular Sciences, 15 (2014) 10821-10834.

(21) “Development of laser ionization techniques for evaluation of the effect of the cancer drugs using
imaging mass spectrometry”, Hiroki Kannen, Hisanao Hazama, Yasufumi Kaneda, Tatsuya Fujino,
Kunio Awazu, International Journal of Molecular Sciences, 15 (2014) 11234-11244.

(22) “Photodynamic therapy using systemic administration of 5-aminolevulinic acid and a 410-nm

\

97



wavelength light-emitting diode for methicillin-resistant staphylococcus aureus-infected ulcers in
mice”, Kuniyuki Morimoto, Toshiyuki Ozawa, Kunio Awazu, Nobuhisa Ito, Norihiro Honda,
Sohkichi Matsumoto, Daisuke. Tsuruta, PLOS ONE, 9 (2014) e105173.

(23) “FE BRI R & A T2 SR R A R 2 36 1 2 SRRSO SR E RS P S B ELAR B 5 2. 6
R OWT”, JREARES, Ao, R R, SEERE, PR L —F—EFEREE, 35
(2014) 158-164.

(24) “Ex vivo efficacy evaluation of laser vaporization for treatment of benign prostatic hyperplasia using
a 300-W high-power laser diode with a wavelength of 980 nm”, J. Takada, Norihiro Honda, Hisanao
Hazama, Kunio Awazu, Laser Therapy, 23 (2014) 165-172.

(25) “Observation of atherosclerotic plaque phantoms through saline or blood layers by near-infrared
hyperspectral imaging”, Katsunori Ishii, Akiko. Kitayabu, Ryo Nagao, Kunio Awazu, Optics and
Photonics Journal, 4 (2014) 271-279.

(26) “Atmospheric pressure laser desorption/ionization using a 6—7 um-band mid-infrared tunable laser
and liquid water matrix”, Ryuji Hiraguchi, Hisanao Hazama, Katsuyoshi, Masuda, Kunio Awazu,
Journal of Mass Spectrometry, 50 (2015) 65-70.

@ EBR 2%

(1) “Thermoelectric properties of Au/AuTe,/Bi,,Sb;¢Tes hanocomposites synthesized by gamma-ray
irradiation method”, Ken Kurosaki, Doyoung Jung, Satoshi Seino, Manabu Ishimaru, Kazuhisa Sato,
Yuji Ohishi, Hiroaki Muta, Shinsuke Yamanaka, 2014 Energy Materials Nanotechnology East
Meeting, Beijing, China, May. 13 (2014)

(2) “Thermoelectric properties of Tl-filled p-type skutterudites: Tl,Fe;5C0,5Sh;,”, Seongho Choi, Ken
Kurosaki, Guanghe Li, Yuji Ohishi, Hiroaki Muta, Shinsuke Yamanaka, International Conference on
Thermoelectrics - ICT2014, Nashville, Tennessee, July 6-10, (2014)

(3) *“Charge transport properties of nanocrystalline silicon and silicide composite films”, Yuji Ohishi,
Yoshinobu Miyazaki, Hiroaki Muta, Ken Kurosaki, Shinsuke Yamanaka, Noriyuki Uchida Tetsuya
Tada, International Conference on Thermoelectrics - 1CT2014, Nashville, Tennessee, July 6-10
(2014)

(4) *“Synthesis and characterization of metastable phase AlsGes”, Masaya Kumagai, Ken Kurosaki, Yuji
Ohishi, Hiroaki Muta, Shinsuke Yamanaka, International Conference on Thermoelectrics - ICT2014,
Nashville, Tennessee July 6-10, (2014)

(5) “Effect of oxygen on crystal structure of zirconium-oxygen interstitial solid solutions”, Yuji Ohishi,
Fujimoto Takahiro, Hiroaki Muta, Ken Kurosaki Shinsuke Yamanaka, IUMRS-ICA 2014, Fukuoka,
Aug. 24-30 (2014)

(6) “Mechanical properties of zirconium hydride”, Hiroaki Muta, Yusuke Ando, Naoto Fujiura, Yuji
Ohishi, Ken Kurosaki, Shinsuke Yamanaka, IUMRS-ICA 2014, Fukuoka, Aug. 24-30 (2014)

(7) *“Thermoelectric properties of p-type skutterudites filled by thallium”, Ken Kurosaki, Seongho Choi,
Yuji Ohishi, Hiroaki Muta Shinsuke Yamanaka, IUMRS-ICA 2014, Fukuoka, Aug. 24-30 (2014)

(8) “Effect of hafnium on the high-temperature stability of zirconium hydrides”, Ken Kurosaki, Daichi
Araki, Hiroaki Kimura, Yuji Ohishi, Hiroaki Muta, Shinsuke Yamanaka, ANFC2014, Sendai, Sep.
18-19 (2014)

(9) “Indentation study on zirconium hydride”, Hiroaki Muta, Yusuke Ando, Yuji Ohishi, Ken Kurosaki,
Shinsuke Yamanaka, ANFC2014, Sendai, Sep. 18-19 (2014)

(10) “Effect of oxygen on crystal structure and thermophysical properties of zirconium-oxygen interstitial
solid solutions”, Yuji Ohishi, Takahiro Fujimoto, Hiroaki Muta, Ken Kurosaki, Shinsuke Yamanaka,
ANFC2014, Sendai, Sep. 18-19 (2014)

(11) “Effect of acid washing on thermoelectric properties of heavily doped p-type nanocrystalline

98



silicon”, Yusuke Ito, Yuji Ohishi, Hiroaki Muta, Ken Kurosaki, Shinsuke Yamanaka, 2014 MRS Fall
Meeting & Exhibit, Boston, MA, Nov. 30-Dec. 5 (2014)

(12) “Thermoelectric properties of silicon and iron-silicide nanocrystal composite films”, Shingo
Okajima, Yuji Ohishi, Hiroaki Muta, Ken Kurosaki, Shinsuke Yamanaka, Noriyuki Uchida, Tetsuya
Tada, 2014 MRS Fall Meeting & Exhibit, Boston, MA, Nov. 30-Dec. 5 (2014)

(13) “Physical property measurement and corrosion behavior evaluation for intermetallic compounds
precipitated in zirconium alloy cladding”, Hiroshi Seno, Takahiro Naito, Hiroaki Muta, Humihiro
Nakamori, Yuji Ohishi, Ken Kurosaki, Shinsuke Yamanaka, 2014 MRS Fall Meeting & Exhibit,
Boston, MA, Nov. 30-Dec. 5 (2014)

(14) “Evaluation of effect on thermal conductivity due to second phase formation inside silicon”, Zeng
Shu, Hiroaki Muta, Yuji Ohishi, Ken Kurosaki, Shinsuke Yamanaka, 2014 MRS Fall Meeting &
Exhibit, Boston, MA, Nov. 30-Dec. 5 (2014)

(15) “Thermoelectric properties of single crystal germanium”, Sho Takarada, Yuji Ohishi, Hiroaki Muta,
Ken Kurosaki, Shinsuke Yamanaka, Noriyuki Uchida, Tetsuya Tada, 2014 MRS Fall Meeting &
Exhibit, Boston, MA, Nov. 30-Dec. 5 (2014)

(16) “Role of nanoscale precipitate and point defect phonon scattering for enhancement of thermoelectric
properties of heavily p-doped nanostructured Si-Ge alloys”, Aikebaier Yusufu, Ken Kurosaki, Yuji
Ohishi, Hiroaki Muta Shinsuke Yamanaka, Symposium For The Promotion Of Applied Research
Collaboration In Asia (SPARCA 2015), TaiPei, Taiwan, Feb. 8 (2015)

(17) “Thermal and mechanical properties of bulk ZrB,”, Fumihiro Nakamori, Yuji Ohishi, Hiroaki Muta,
Ken Kurosaki Shinsuke Yamanaka, TMS 2015 144™ annual meeting and exhibition, Orlando, FL,
March 15-19 (2015)

(18) “Thermophysical properties of molten Zr-Fe alloys measured by electrostatic levitation”, Yuji Ohishi,
Toshiki Kondo, Hiroaki Muta, Ken Kurosaki and Shinsuke Yamanaka, Junpei T. Okada, and
Takehiko Ishikawa, TMS 2015 144™ annual meeting and exhibition, Orlando, FL, March 15-19
(2015)

(19) “Thermal conductivity of liquid Sn-Bi alloy”, Toshiki Kondo, Yuji Ohishi, Hiroaki Muta, Ken
Kurosaki Shinsuke Yamanaka, TMS 2015 144™ annual meeting and exhibition, Orlando, FL, March
15-19 (2015)

(20) “Selective thermal ablation of atherosclerotic plaque by high power quantum cascade laser in the 5.7
pm wavelength range”, Keisuke Hashimura, Katsunori Ishii, Kunio Awazu, American Society for
Laser Medicine and Surgery 2014 Annual Conference, Phoenix, AZ, April 2-7 (2014)

(21) “Investigation of optimal pulse structure of quantum cascade laser with peak wavelength of 5.7 um
for less-invasive ablation of atherosclerotic plaques”, Keisuke Hashimura, Katsunori Ishii, Kunio
Awazu, The 3rd Advanced Lasers and Photon Sources, Yokohama, Japan, April 22-24 (2014)

(22) “Development of near-infrared multispectral imaging for quantitative diagnosis of atherosclerotic
plague”, Ryo Nagao, Katsunori Ishii, Kunio Awazu, Biomedical Imaging and Sensing Conference
(BISC’14), Yokohama, Japan, April 22-24 (2014)

(23) “Development of new stigmatic imaging mass spectrometer and its application to surface analysis of
high functional organic materials”, Jun Aoki, Hisanao Hazama, Kunio Awazu, Michisato Toyoda,
62nd ASMS Conference on Mass Spectrometry and Allied Topics, Baltimore, MD, June 15-19
(2014)

(24) “Selective ablation of human carious dentin with nanosecond pulsed laser at wavelength of 5.85 pum:
relationship between dentin hardness and ablation depth”, Katsunori Ishii, Kazushi Yoshikawa,
Kenzo Yasuo, Kazuyo Yamamoto, Kunio Awazu, International Conference on Laser Applications in
Life Sciences 2014 (LALS 2014), Neu-Ulm, Germany, June 28-July 2 (2014)

99



(25) “Near-infrared multispectral imaging of atherosclerotic plaque phantom with image fiber”, Ryo
Nagao, Katsunori Ishii, Kunio Awazu, International Conference on Laser Applications in Life
Sciences 2014 (LALS 2014), Neu-Ulm, Germany, June 28-July 2 (2014)

(26) “Influence of diffuse reflection light angle on scattering spectrum of high absorption wavelength
range in optical property measurement with integrating sphere setup”, Daichi Fukutomi, Katsunori
Ishii, Takuro Horibe, Kunio Awazu, International Conference on Laser Applications in Life Sciences
2014 (LALS 2014), Neu-Ulm, Germany, June 28-July 2 (2014)

(27) “Development of blood vessel searching system using near-infrared light stereo method for clinical
blood sampling”, Kai Cheng, Yusuke Morita, Eiji. Nakamachi, Norihiro Honda, Kunio Awazu,
Optics + Photonics Optical Engineering + Applications 2014, San Diego, CA, August 17-21 (2014)

(28) “Development of a time and position sensitive ion detector for a stigmatic imaging mass
spectrometer”, Yosuke Kawai , Hisanori Matsuoka, Hisanao Hazama, Jun Aoki, Michisato Toyoda,
Yowichi Fujita, Yukiko lkemoto, Yasuo Arai, Kunio Awazu, 20th International Mass Spectrometry
Conference (IMSC 2014), Geneva, Switzerland, August 24-29 (2014)

(29) “Cellular scale imaging of cancer drugs using a stigmatic MALDI imaging mass spectrometer”,
Hiroki Kannen, Hisanao Hazama, Jun Aoki, Michisato Toyoda, Tatsuya Fujino, Yasufumi Kaneda,
Kunio Awazu, 20th International Mass Spectrometry Conference (IMSC 2014) , Geneva,
Switzerland, August 24-29 (2014)

(30) “Imaging mass spectrometry using ultra-high resolution matrix-assisted time-of-flight mass
spectrometer, SpiralTOF”, Takaya Satoh, Ayumi Kubo, Naoki Moriguchi, Hisanao Hazama, Kunio
Awazu, Michisato Toyoda, 18th International Microscopy Congress, Prague, Czech Republic,
September 7-12 (2014)

(31) “PDT for hormone antagonistic human prostate cancer cells utilizing protoporphyrin 1X lipid
delivered by hemagglutinating virus of Japan envelope (HVJ-E) as a non-viral vector”, M. Yamauchi,
Norihiro Honda, Hisanao Hazama, S. Tachikawa, H. Nakamura, Yasufumi Kaneda, Kunio Awazu,
16th International Congress in Photobiology, Cordoba, Arzentina, September 8-12 (2014)

(32) “Angioscopic image-enhanced observation of atherosclerotic plaque phantom by near-infrared
multispectral imaging at wavelengths around 1200 nm”, Katsunori Ishii, Ryo Nagao, Daichi Matsui,
Kunio Awazu, Photonics West BiOS 2015, San Francisco, CA, February 7-12 (2015)

(33) “Improvement of thermal effects to rabbit atherosclerotic aortas by macro pulse irradiation of a
quantum cascade laser in the 5.7 um wavelength range”, Keisuke Hashimura, Katsunori Ishii, Kunio
Awazu, Photonics West BiOS 2015, San Francisco, CA, February 7-12 (2015)

(34) “Correction method of bending loss in the hollow optical fiber for endoscopic submucosal dissection
using carbon dioxide laser”, Daisuke Kusakari, Hisanao Hazama, Kunio Awazu, Photonics West
BiOS 2015, San Francisco, CA, February 7-12 (2015)

(35) “Evaluation of cell killing effect by PDT with different beam profiles to investigate efficient
therapeutic condition”, Hitomi Yabe, Hisanao Hazama, Norihiro Honda, Takuya Ishii, Katsushi
Inoue, Masahiro Ishizuka, Toru Tanaka, Kunio Awazu, Photonics West BiOS 2015, San Francisco,
CA, February 7-12 (2015)

(36) “Drug delivery based on a novel photosensitizer using hemagglutinating virus of Japan envelope
(HVJ-E) provides targeted photodynamic therapy for advanced prostate cancer”, Mizuho Inai,
Masaya Yamauchi, Norihiro Honda, Hisanao Hazama, Shoji Tachikawa, Hiroyuki Nakamura,
Tomoki Nishida, Hidehiro Yasuda, Yasufumi Kaneda, Kunio Awazu, Photonics West BiOS 2015,
San Francisco, CA, February 7-12 (2015)

(37) “Mid-infrared laser tissue interactions for less-invasive and selective laser treatments”, Katsunori
Ishii, Keisuke Hashimura, Kunio Awazu, The Joint Symposium of 9th International Symposium on

100



Medical, Bio- and Nano-Electronics, and 6th International Workshop on Nanostructures &
Nanoelectronics, Sendai, Japan, March 2-4 (2015)

QDENEE

Q) “HXVTLT 4R p BRT T NHA MEEWOBERNEIZZIET Fe/lCo Lo, B
IRife, Seongho Choi, KA TR, A HIEH, [UH I, BARSE 2 2014 R K=, 4
HERRFHRLF ¥ /32 (2014)

(2) “Ho— LERRSTEIC & D YL EMEL AlgGes DAIELE X OBVERFE O R, e ith, 2
WP, WHIAAT, KATETR, ZRHETE, (e, & 11 B B ARBVESSPiRHES, WY -
MEHFZERERE (2014)

(3) “MAAWIEE AW Si-B 7/ a2 ARY y hOfERLE BVEMREOFM, TBAR, B
H, KathiR, REER, 2, (L, 5 10 Bl ABERSPIGEES, W - e
WF7ERERE (2014)

(4) “BERBEEEZRWZSIB T/ 2R Yy hOER L ZVEMREO TN, #5E, Kalhis, &
B E, ARMVEI, B, LR, 1L 0] BRBVE A EIGEE S, WE - MRS
# (2014)

(5) “P B LT F fEEL Si OBVEREIE”, HEREST, KAtETE, BHETE, BRHEE, (LR,
55 11 |8l H RBVE P RS, WE - MBI ITHEE, (2014)

(6) “F~=1 AOEERE", EHM, KAk, RHEEY, SR, (LR, 11 BIRK
BB RTINS, WE - MOEMFZEEERE (2014)

@ “PHSi-&ET IV A RF /Ry Ry MNEROX v U 7R, Kathia, Bk
HE, PHEEN, BEEE, (LR, NERIT, ZEEH, 5 11 BB ABE RSN E S,
WE - MBI STEERE (2014)

8) “XV U LERELIpHMAY v T NVEA MeGWORERE, BFEE, Seongho Choi, KA
G, REEH, Ry, 5 1L B A ARZE RPN S, WE - MOEHIFSEEERE (2014)

(9) “Si NI TOH MIERIC & 2 BYE R~ DB, &k, REEH, Kahh, Bk
(RS, 565 11 [B] H RBVE P inasiies, W - MEMFSeiRE (2014)

(10) “T 8o T A FIIEEERETE 2 FF> AgInTe, & AgGaTe, D v U 7 R EEFRHRIC K 2 BV Fs
PEom ", Aikebaier Yusufu, HEE, KA, RHEWE, BEE, LM, 511 BA AR
BV TPINGRIR S, WE - MOBHIT e (2014)

(11) “Si-FeSi, 7/ H&EM Bt OBVERHE”, MIBE S, KAthTR, SRS S, RHED, SR, L
HHRST, 55 11 Bl A ARZVE PR NG S, W - MBI ZUEE (2014)

(12) “RIRAVTEE VT SiIME,ST 3 O /FRL & BVEMERERTA, Bl & E, Kalhif, 2HE,
BgrE, LRy, 2 11 B B ARBVE SRR S, WE - MORFEEERE S <, (2014)

(13) “InSb X— XA B OBERE", RHEVEH, KAthTE, B, LR, 2 11 [ 3 AR
PRI E, W - MEHFIEERE (2014)

(14) “Y v a = NEKF OBINEIZ RIFE T KFBRNM AR O FE” RIRHE, BHEA, K
TR, ZREBLB, (LAY, HARJR T 7074 2015 ERE O RS, KIKT (2015)

(15) “IRRA S OWIERTE | $FERIEEIC X D Zr-Fe WA G &ML, Kathih, Rmik
B, RS, (LR, WESE, AIEE, BART 1S 2015 RO KRS, KRR
(2015)

(16) “ZrB, DR K OEA I, RSO, KoathaTs, RS, B, (L, BARR T
717743 2015 RO R4, KIRKT: (2015)

(17) “TERA S OWVERHMN L. ¥/ Ag-In A& OBMRE ", TR, RHEVE, BEFE, 1L
Ir, BARIRA )54 2015 4R/ DKL, KIKTF (2015)

(18) “NT7 = LKFE L & EARF(EW O LB, Bk, SEARKH, KAEHR, REEV, L
gy, BARIF )52 2014 FFKDO KRS, FHLKEF (2014)

101



(19) “Y N a =y A EEHIEE I T e S O, WEFEE], PERRIR, 2
TSI, AR, Koaths, B, (LR, BARRF 7152 2014 KO KRS, mERRT
(2014)

(20) “zZr-Nb &4V » 7 5lakikits > EBSD 142", A HEIEH, Kathin, B, [Ldhir, a2
JINFZE, BIERELT, HARR T /55 2014 FFRK D RS, RAVKRY: (2014)

(L) “NT=vLELEERTH VN =y NEAKRFE(CHOMIE?, BEHEA, B, KAIGIR,
RHEEY, (digr, BART 2 2014 SERKO RS, HERY: (2014)

(22) “Effect of Ba concentration on phase stability, mechanical and thermal properties of La,M0,04”,
Kyung Min Ok, Yuji Ohishi, Hiroaki Muta, Ken Kurosaki, Shinsuke Yamanaka, A A&AEZ 7 I v 7
A fhas 2015 A4S, 1R (2015)

(23) “BALE U U AR SNTcA A=V 7 U AZVORIRBIE, REEAN, KAthia, i
SLSE, INMGIFAT, RHIEH], BEE, (L, 5 44 BREAE R ENSE, FEERT
(2014)

(24) “Sn-Bi SRR G @ OFE LT, IrEREE, KAhTE, RHEIED, BiRfE, L, 25 35
B A ARBIMES VAR Y T A, FRTERY: (2014)

(25) “LED %A\ 7= PDT IZBIF 2 EDORED Y 2 2 L—1 3 VI X BHE, BIAE, K
£, KZMR, AWM, Hbww], ABEZ, B, SEEFE, F4EAELT 4 -ALA
SPRES = F A REMER— T A T R Z— (2014)

(26) “ALA-PDT (281 Dkt A RN, AHEM, H EwE], AREZ, AZMIE, K
{225, MAE, SEEITS, P, 8 4 BRLVT 0 U U-ALA F2FR, =F A P R —
cN7A 7 K& — (2014)

(27) “BHA A= U T EESITIC X DGR CRMMGIE R ERN G A4 A= 77 KA,
I HEPERE, ARRAHL, TEANE, B MR, BRE M —, BT, SEERE, B iiraiarst 13
WICEERR AR TV I BB A A— Vv 7 ORI 2 BIFges, KIS
X XA (2014)

(28) “BRAA A — v 7 By M F R [ R e S ARG HH g O B ZE ™, T HEvEl, AR L, [
IGE, HARNE, & WL, BRI —, MiARA 7, BT, SEERmS, & 62 RIE &SIk
ARERE, RTIVREATF AR /I—7 (2014)

(29) “A A =T TE RS K 203 VIR R O BREMAT I M T 7o L — W — 1 ATk
DOBRZE”, PAEILE, MIAE, &HZR, i Et, SHTT, 5 62 Mg ENohaiing,
BT VIRETF AR /N—7 (2014)

(30) “RZ LM O IEH AT IS o b — Y — A FofbA A =T T EBESITFIEORS”,
AIGE, MIAE, BT, MEESE, P, EEE, § 62 RIEESITRaTHme,
KT NARATF AR/ N—27 (2014)

(1) "R 3B L6 pm ML —VF —TORKLERIN L —F — Bl 4 AL, & gL,
FCIE, SEHFRT, 2 62 ME o a e, A7 VIRET F AR/ I—2 (2014)

(32) R ABEINAVIRIR IS T 7o RS L — IS K 2 AR R O UIBR”, A Hfsmil, A5, 59
F, & 8L L —IN T, KREROKTFIRA AR (2014)

(33) “FFIA A — v G By M R R e T B R HH g O BHZE ™, T HEPEl, AR, [
IGE, FARNE, SHIEE, #EEb—, MARAF, sk, SRS, 8 1 BT - 5 .
JeEFE: (AMO) Ftiae, RIRKFEFF v /32 EAR—/L (2014)

(34) “Relationship between diffuse reflection light angle and estimation error of scattering coefficient in
tissue optical property with integrating sphere”, Katsunori Ishii, Daichi Fukutomi, Kunio Awazu,
53 [l H AERE T ke, G EERYE % — (2014)

(35) “Comparison of thermal effects to atherosclerotic plaques by the change of pulse structure of a
quantum cascade laser in the 5.7 um wavelength range”, Keisuke Hashimura, Katsunori Ishii, Kunio

102



Awazu, % 53 Al H AAEKE T HR RS, (IeEEEE 2 — (2014)

(36) “Ue R AIZE AR L — — & - R - TaR”, FHHRS, Sk 26 R 1 [T T~ L
Ve 2 — TEAFT T~V BFE O B Seih & BT 2 JRAMEI D L —F — RIS O
R, eI A X (2014)

(B7) “FHH A A—RNEB-T I/ LTV UE AW PDTIZEIT DIEHRNEOWEIC K 5iE N,
WA, RZHIE, REMCE, AHBA, I E7RF, A5E%, B, SEEmE, 524 A
KRRV PR NGRS, 77 b T o mfhar 7 LAk Z— (2014)

(38) “FN-H A A — N2 L% PDT 2HEDEEIC L DBV DY I 2 L—3 5 AW, &
ZUR, FFILBG—RR, REMZZE, FAE, AHEM, H Ewa], aREZ, B, SEEAS,
9 24 Bl H ANV B HER GRS, 77 T 1l a v J LAk 4 — (2014)

(39) “IEVANARYT Z—LTr hARLT 4V IX JFE % AW TZH0H AAIMPERTSZ RS A
SOFHCRR) FHE, (LN, AL, BIAE, S, PREZ, lZ2ed, 5E
I, 5 24 M HANHE I FFRFPMRES, 727 Mo T 4B Rary 7L A2 —
(2014)

(40) “L—H — DK & A, BEHEAE, ARV —F—EREFHIESIE I —, T
%= HGURAT\EIN 0 SE=E (2014)

(41) * THEROBUR ESBORY ] ~EE~DBEE L 280D T~", R, iAok -
ERPEZEN LS, (FWITAZR T 7 (2014)

(42) “JEip 1) R LD E BT TV ORGS0 T T2 IR AR 0O 6 R J & ONRAI OGR4
OWE™, FFILBG—RS, RZMIE, BAE, AHEM, H Ewa, AREZ, B, SEER
B, L= 463 RIS [ - L—V—DES: - EWRIS A, AP KBRKERATHEH 1
TH (2014)

(43) “Wi K 5.7um HET I AT — KL —F—0O 7Y FERME AR~ O BFHZ BT 5 7O 24
i BB OBIR, WA s, AR, BEAE, 8 27 BIA AL —V—E ey
2, AP KEBRATMER 1T H (2014)

@4) “A4 A=V T 7 ANR—HWTEBREN T T —7 7 7 > N ADIERIV VT AT fLA
A=y rr B, AHvidl, SEHY, 8 27 BIA AR L — —[ESSEE T &, AP K
FBRATHER 1 T H (2014)

(45) “FRURH R EE O R —VEDS SRR FIRIE OB R 5 2 5 B OFAN, R 3%, BIA
B, REZMIE, AHEFM, HEwE, AREZ, B, SEEMBE 27 BIHAL ——EF
SPBAVEH T 2%, AP KRIERATMER 1 T H (2014)

(46) “REEEICXIT D 5-7 2 ) L7 U A W= e R s, AT, /NBERSE, K
55, NN, SEEFE, BEEOREE, 55 27 BB AR L — W — RSB T 2, AP KIKERATHE
H1TH (2014)

(@7) “WESBTUMH R T I A — KL —W—D L ZEIEIZ L 5 WHHLMI ¥ 3 FEhRas (b5 248
xS D BB O I, fER RS, A, B, B 3 E T XN A A = A
e, IWRLKRZHF X v U S AIERA T ¢ THER G TEHRALIEE > ¥ — % BA—/L (2014)

(48) “ L — Y —RiSLARFREATIC B 1T D BVEVER & O @ BT, MmN, KZ L, BAHE, 5
ERY, BRERV - BT A AR O EAT AN T+ =7 A5 |, ALK
FHILSTE (2014)

(49) “REE L —H —A A ACEEDWITE T A4 A AR OM E 35 L6 um 4 TO LL#”,
AHEAL, BAHE, EERY, BRFEN - B 1T ARES O A AT o V7% b
=7 ), BAERFHOLS = (2014)

(50) “BeFAA A — 2 FEESHT SRR R T 2 A 4 A5 B OVEREFEAG”,
FEE, RARTABL, WIGE, §ARNE, S HIEER, FBEEE—, MARRA -, FrbER, SEERE,
A A2 2014 FFRRF RS, THEERFHR A HF v 73X (2014)

103



(51) “BAIA A — 2 v VB BT R R R AR 2R O BAE 117, R —, WA A
T, FIHEED, SOIPIX 7 v —7, (A, fafm A, M, SEEHHE, FARNE, & HIE,
A AR L2 2014 FFFKFER S, HE KRB ¥ v /82 (2014)

(52) “BE 1B — ADES - AWFISHORIT ORI L BhR”, FEHIT, RESK AL IEAT e
E—AF REE U — TE— 8% - B X —F%) EES, s g
(2014)

(53) “LEMRKRAE O Y F R AL R HIZ I 1T 2 WIUZ L 2 BIGHER 7 OE W B EELRERIC 5 2 5 %
BIZOWT”, AL, wmE KM, EHRME, BALFESFERFINHERS Optics &
Photonics Japan 2014, HJE K7 H A F v o /S AR (2014)

(54) “AEMHARE IS  Selin L — Y — R, A, 8 33 [ A AR L —F—EEadiE
M52, AR EL (2014)

(55) “3 JRfa & AT L — Vel A 7o R R E O BRSS”, [IAEL, B4, KIS
I, SERKIR, O E—, WNRMELT, FEMAL AL, BEAS, & 35 AR ——[EF
SE, HET TV ART L (2014)

(56) “WiF 5.7 uym HEFH Ay — Kb —W—D< 7 L ZABE & 7= o SEREE LR 2
(ZHRT D BB OUE", B S, A, BHEHY, 5§ 35 B HAL - —[Erais,
HEFTPART L (2014)

(57) “REEHT A L —H —% FHW o NGEE T R HITE bR 23 VTR O 22 Atk IS w72 7m0
EREEORFT, BXTKE, HAE, BHERS, 5§ 35 BAAL -V —EESRE, wES
SHERT L (2014)

(58) “L—W —RISN PRI IC B T 2B ENR S ON - BBk I 2 L —2 a VI LRI, &
HAEN, RZ ML, BAE, EERS, 5 3B HHARL—VF—EZSRE, RETITFRT L
(2014)

(59) “In“ENHEEZ W BREE(L 7T — 2 7 7 N ADIFRIIN VT AT M A A =D
7 RRoE, AT, ARGERH, SEETE, BB R AARL - —EEaihe, RETSTHY
RV (2014)

(60) “YEARI)VFIIEIT I DI R F — s KOV MERE B ARIR E O B O E BN, &
S, MIAE, REMK, AIFERM, JF Eww], A5EZ, B, FHRS, 5§ 3B RIAAR
L — P —EEARE, RET 7R T L (2014)

(61) “FE7 A IV ANRY B —Z W T HAITHERTL AR S A~D PDT (Z331F B ficii 7 FAIFHEE S
OREE, PRk, fEHERE, AL MR, B AR, S)IP L, PAhEZ, @mZ2el, FEEFH
B, HEIB M AR L —F—EESRE, RESTFRT /L (2014)

(62) “HAEHEHLE NEISZIRDS AFIARE(PC-3)IZ 35 1) D H GRSz MEM L porphyrus envelope
BN JRIEORRE, FRHFERE, ILIPRFRR, RS HR, BIAE, S2)IPFL, FRsz, vE b
A, PREZEEE, P2, &EZH, BEMS, & 35 M AARL—F—Eraiis, mE77
YPHRT L (2014)

(63) “I BAKAFIEZ B8 L= BFVER T- % - TR B O @ WO BELRER O B, 18 & KM,
s, BEEALY), 8 35 MIA AL — Y —EFaia, mET TR T L (2014)

(64) “Jt « BMEHhs X 2 L—3a UET VORI X D AERPIRE DA OHEE & £ DR PEDF
fili”, HARMEEE, ALK, FAR, FEAE, BB R ARV —F—Eraia, RES T %
ATV (2014)

(65) “L—H —DJEflE & LM, RZHMIL, FHIE, & 26 I AR L —F -7 Re - 2l
K&, ZU—k— Ui (2014)

(66) “Wi & 5.7 um HEF I A7 — F L —H =D L 2EEHIHEIC K 5 BB I 2 - Bk L
JRAEOYIE, S Ese, A, EEAT, L — W — 2RISR E 35 FHFERKRE,
FER i (2014)

b

104



(67) “AEMHARR ORGSR IR HIZ BT 2 B HR - O E - WIURTAE DR, 8 Kih, A3
o, SEEEALY, L — PR 5 35 MR RS, BYER A RS (2014)

(68) “A A= T 7 A N—% W TBAREELL 7 7 > b 2O R 1200 nm A~ LT AT R LA R
—TU 7 AEKH, AR, RRESE, EERE, L — VR iEE RS 35 BIFER

&, Wl F EimiE (2014)

(69) “ZEMRKERR D YR E H IR W TR GHER A BEURBIC 5 2 5 B — R GHER 10
W - WIUKRTRME —, Ao, f8E Kb, SEE T, XTIt & 17 31 AfFgEa (N
AFAT 4 INT+ h=7 ZEH) | FALKFH S (2014)

(70) “BeIA A —2 v VEESHTEOZE M SRR BIZm T oA A v uEy I 2 b— g V7
W SCE, MAE, SEEMY, BRFERN - B 1T AR E M A AT 4 V7 + b
=7 ), BAERFHERSE (2014)

QL=

(1) “BEBRFEVMWWE A FAT DN T b=7 ZAGHFA 27, SAF AT 4 AT
T 4 7 AP R R B AR (REE RthE], 28 SEEES, MAE, #h) | 1328
(2015) 34-49, 68-76.

(* Y&

Q) “HTIREIER ORI X D RERING L — —1a%, s, SRS, 7 o747 v
2, 25 (2014) 33-37.

(2) “SHEAIMPERTSL RS MBI X% PDT Offist =FE v A VAR Z—& PpIX fFE % H
T BRI RI O BRI =", LR, & HZEHE, TRIES, SEERE, X7 74T A,
(2014)

()  “MHMEEE & A= A & 7272 72 MRSA EYMIRIERIE™, AT, /N, FEME, BHEX
fifi, {b5%, 70 (2015) 34-35.

(4) “HFIEBFE O EIC X D EBRIRE L — Y — 1R, FHEsns, SEEEE, AR pE &l
67 (2015) 69-72.

(B) “AF TV UMMERET R UEKE ISR 2 M PR, NBEESE, HRATIT, S H K,
S, AR L — P —[E5 4k, 35 (2015) 403-407.

@) # - i - MEERETEBA VRS Y FHERHAE

(* T

(1) “Equillibrium Surface Magnetization of a-Cr,0; Studied through Interfacial Chromium
Magnetization in Co/a-Cr,O; Layered Structure”, Kentaro Toyoki, Yu Shiratsuchi, Tetsuya
Nakamura, Chiharu Mitsumata, Shotaro Harimoto, Yuichiro Takechi, Takashi Nishimura, Hikaru
Nomura and Ryoichi Nakatani, Applied Physics Express, 7, (2014), 114201.

(2) “Magnetic Domain Wall Energy in Ni/Co Superlattice”, Kentaro Toyoki, Takashi Nishimura,
Shotaro Harimoto, Yu Shiratsuchi and Ryoichi Nakatani, Journal of Magnetism and Magnetic
Materials, 372, (2014) , 41-46.

(3) “Bimodal and monomodal diamond particle effect on the thermal conductivity of diamond particle
dispersed Al matrix composite produced by SPS”, Kiyoshi Mizuuchi, Kanryu Inoue, Yasuyuki Agari,
Masami Sugioka, Motohiro Tanaka, Takashi Takeuchi, Jun-ichi Tani, Masakazu Kawahara, Yukio
Makino and Mikio Ito, Materials Science Forum, 783-786, (2014), 2462-2467.

(4) “Thermal Properties of Al/B-SiC Composite Fabricated by Spark Plasma Sintering (SPS)”, Kiyoshi

105



(®)

(6)

()

(8)

Mizuuchi, Kanryu Inoue, Yasuyuki Agari, Masakazu Kawahara, Yukio Makino and Mikio Ito,
Journal of Metallurgical Engineering, 3, (2014), 59-68.

“Bimodal and monomodal diamond particle effect on the thermal properties of
diamond-particle-dispersed Al-matrix composite fabricated by SPS”, Kiyoshi Mizuuchi, Kanryu
Inoue, Yasuyuki Agari, Masami Sugioka, Motohiro Tanaka, Takashi Takeuchi, Jun-ichi Tani,
Masakazu Kawahara, Yukio Makino and Mikio Ito, Microelectronics Reliability, 54, (2014),
2463-2470.

[SPS FJE L 7= BN KL 23170 Al G GBI OBNE |, KIE DM O], KN &, I

REERE, DRIZRSE, EMIEZE, B, KN F, o/ E—, JIRIEWM, BB R,
kR, Bkl L UkRIG 4, 61, (2014), 549-555.
“Bimodal and monomodal diamond particle effect on the thermal properties of diamond-particle-
dispersed silver matrix composite fabricated by SPS”, Kiyoshi Mizuuchi, Kanryu Inoue, Yasuyuki
Agari, Masami Sugioka, Motohiro Tanaka, Takashi Takeuchi, Jun-ichi Tani, Masakazu Kawahara,
Yukio Makino and Mikio Ito, Journal of Metallurgical Engineering, 4, (2014), 1-11.

[SPS BB L7l & A ¥ & v FESHMEOBMRERIIRITT A e UM E ), kN &,
FELREERE, BRIz, BMIES, B, K % B/ E—, JIEIEM, BRI 5 e,
FrgEr R, ki X O RIG 4, 62, (2015), 27-34.

DEESE

o))

O]

®)

(4)

Q)

“Nanomagnet-based Shift Register and Unidirectional Transmission Wire [INVITED]”, H. Nomura,
S. Miura, A. Moria and R. Nakatani, Moscow International Symposium on Magnetism, Moscow
(2014).

“Switching of Perpendicular Exchange bias in Pt/Co/Pt/a-Cr,O; Thin Film System by
Magneto-electric Effect”, Kentaro Toyoki, Yu Shiratsuchi, Shotaro Harimoto, Satoshi Onoue, Hikaru
Nomura and Ryoichi Nakatani, 59th Annual Conference on Magnetism and Magnetic Materials,
Honolulu (2014).

“Thermal Properties of cBN Particle Dispersed Al Matrix Composites Fabricated by SPS”, Kiyoshi
Mizuuchi, Kanryu Inoue, Yasuyuki Agari, Masami Sugioka, Motohiro Tanaka, Tahashi Takeuchi,
Jun-ichi Tani, Masakazu Kawahara, Yukio Makino and Mikio Ito, Japan-Russia Workshop on
Advanced Materials Synthesis Process and Nanostructure, Sendai, (2014). (Invited)

“Syhthesis of thermoelectric Mg,Si polycrystals by directly applied current heating”, Mikio Ito and
Kenta Kawahara, Japan-Russia Workshop on Advanced Materials Synthesis Process and
Nanostructure, Sendai, (2014). (Invited)

“Characterization of the interfaces in diamond/metal composites”, Yukio Makino, Kiyoshi Mizuuchi,
Yasuyuki Agari and Mikio Ito, Japan-Russia Workshop on Advanced Materials Synthesis Process
and Nanostructure, Sendai, (2014). (Invited)

DEN=H

o))

O]

®)
(4)

(W2 A2 A9 500 Ry N OBKIIBEMENC X 2 BALRBEAE ), A3k, TR O,
R sE—, 5 38 Bl H AR T P2, Hik (2014).

AR RN I & AL %2 7R T a-Cr,05(0001) 75 C K 2 TRE ASH S A 7 A DR ), Bk
WERER, A+ &, RE#Hth, JBAREKES, 2L B, BH O, “HRTE dase—, %38
Al A ARG P PG 2, Bk (2014).

[Pt/Co/a-Cr04/Pt FEBHIZ I3 1T 2 FERMERN AL, EARMERES, B &, FEARFERES, /N
WEGE, R SE, hRsm—, AARGRETS 2014 IR, 44 E (2014).

[EAE PV OfEiL L PIV i ~OmEMET Rk 0k A4 ), BRGE, &)IEHE, A
T, hmse—, HURESE, PSR, BARSRT S 2014 FRKEIRS, 4R (2014).

106



(5) “Magneto-electric Effect of a Structure Characterization of a-Cr,O3 Layer of Pt/Co/a-Cr,03 Film
Possessing Different Exchange Anisotropy Energy”, H 1+ #, SEKAFARRE, SAH#HEH, $aARK
T, AR, RBL OB, BA 6, SRTER, hRse—, B 75 ISR T
s, FLIR (2014).

(6)  TICHRIEME X AH CrsAl(001) DR & Ao S 7 A DFEHL ), FEAFEKRS, At &,
Hot—, WKGLER - A L—UhgES, MR (2014).

(7) TERBHE PV Oftidb Lt R oa k), BfasE, 5)IEE, At &, S,
FONSEE, fRse—, BEAGELHE - A M L—I0 %8s, FIE (2015).

(8) [HMMIHEAEZET RO RAA v U — Yy IV RTEBEGSEET7 70T U MR
1, BHEEA, TR O, R, MMM LGRS K 26 LR 2 [BIRE S, RURD
(2015).

(9)  [Pt/Co/a-Cr,05 fEE BT 31T 2 HEE AHARE KL D a-Cry03 J& D #f b iiE I X A ET ],
b, hERshOR, BUERE—RS, AN, REFETRS, NETOR, BB ILE T, fEHERIE,
A, ZRTAR, Tast—, AASREY S 2015 FRMIRE, B (2014).

(10) TPYCola-CrO3 FAIBNRIC 3317 5 At/ A 7 ADTEIFIT & 5 FIRIHE & IRFEKAFNE], BT
KEB, /NIMREBGE, B #, hase—, AARESREYS 2015 FHRMIRS, B (2014).

(11) “Crystal Structure Characterization of a-Cr,O3 Layer of Pt/Co/a-Cr,03 Film Possessing Different
Exchange Anisotropy Energy”, Yu Shiratsuchi, Yuuta Nakano, Nobuhito Inami, Tetsuro Ueno, Kanta
Ono, Reiji Kumai, Ryoko Sagayama, Chiharu Mitsumata, Tetsuya Nakamura and Ryoichi Nakatani,
5% 62 [ali B P B2, P (2015).

(12) “Isothermal Switching of Perpendicular Exchange Anisotropy in Pt/ Co/a-Cr,O4/Pt Layered
Structure by Pulsed Voltage”, Yu Shiratsuchi, Kentaro Toyoki, Atsushi Kobane, Chiharu Mitsumata
and Ryoichi Nakatani, % 62 [Fli& B S BT AGER S, P (2015).

(13) TSPS MW EABAMEIOEILEIE |, JFmK, 74— A TMACKIY ] 2014, 1R,
(2014). (HafFamE)

(14) TSPSHIE L= Agl¥ A Y& v FEAHMEIOBWINEIC KIET XA Y EL RO FT—F V78
RIEEAT D], KN R, JF LERE, bAZRSE, MMESE, |l K %, 8 1=
—, JNEIER, BE B EE, R, HIEm RGeS 26 £RHIRE, ML, (2014).

(15) TEHSEEPERIC LD M Si REVEZRA I OGRK ), JIRER, HEE@RR, BABESS
SIS, BB, (2014).

(16) [ENEAWIEID SPS Ak (&EREFLE L)), kR, 7 v 7 2t
— DEMBHRIREIN ~ BB 7 7 X~ Befs (SPS) LSBT D], »UES, (2014).

(17) TSPS i L7=8lill % A ¥ & v NEAMEIOBMRERICKIT TR e IR0 E], KN #,
BRIz, MIESE, AP, K % B/ E, JELRERE, IRIER, &S,
HAEERIS, MR RIG S ik 26 FFFKE RS, KP, (2014).

(18) [T~ U HEL AT K 2 mBMBENE & A ¥ RIAVE G RO FUEIRREMEAT | , B85 55 21k,
KW B, BRI, SRR, B IR RIG ek 26 FFRKFE RS, KBk, (2014).

(19) MERhS A B2 AN LTz SmaFeNg B3R D /S v Z5@ERERSEIC & 2 B LR, A 3%,
IR W, R, BRI &S TRk 26 fFFkF RS, KBk, (2014).

(20) v A@EERERSEE VT2 MnBilSmoFe Ny A REA DGR, HEE W, HiEmR, Wik
WK BTk 26 fEFKF R, KPR, (2014).

(21) TEHEEBEREE H ORISR IZ K D Mg,Si SREVEZ WM Bt OA R, JIRER, g
WK, MIERBRRIGE IS TR 26 FEkF RS, KB, (2014).

(22) THET T XA~ EIC X W ER SN2 e T v X T BERE IR OGRS MEAT ), 228 ht, A
B, JIRIERN, SRR, BREFBEHE, mEIRE, BRI &S T 26 FEKF R
2, KB, (2014).

107



(23) [SPS [ L7= AllcBN EAEMEIOBWME |, KN 8, ERFRE, BRESRE, Bk,
BN FE, B/ E—, FFREEEE, JIRER, BEBEERE, RIS, MIKmEReeHha
% 26 FERKZE R 2, KB, (2014).

(24) TSPS iz L7z cBN RL 3 Al JEE A B OBWME ), KN R, Hk REEEE, BFRIZRE,
FMEIESE, B, N 2, /& E—, JIRIER, RE5E g, HEkek, 55 19 [FliE
EREEI RS, U6, (2014). (FBFFRHEH)

(25) TEHZEELERIEIC LD M Si RENVEMBIOGRL, HkeIe, JIREKR, 2 19 [ElhEEE
FERFES, iR, (2014). (GAFRER)

(26) [T~ U HELS T X D EBYRENE 2 (¥ v RIS BB GIED S IRREMRNT |, 5B B2,
KW ¥R, EFRIZRSE, HRERR, 5 10 [NEEREAEITS, i, (2014). (FAFRATR)

Qs

(1) TRmmEME X A CroAl(00L)EME DAL & AN 7 A DFEL |, FEAERES, A1 &,
Boe—, EHIHRREFSEINIIEER Y, 114, No. 234, (2014), 7-10.

(2 [EAHE PV Ok b & T b0k, Bkase, SIEE, AL &, REEL,
FIESE, R —, BTEHREE PSR, 2014-42 %, (2015), 15-18.

@) - M55 - RTINS MESTHRRHSE
@7

(1) “The Cobalt-Catalyzed Cross-Coupling Reaction of Alkyl Halides with Alkyl Grignard Reagents: A
New Route to Constructing Quaternary Carbon Centers”, Takanori lwasaki, Hiroaki Takagawa,
Kanako Okamoto, Surya Prakash Singh, Hitoshi Kuniyasu, and Nobuaki Kambe, Synthesis (PSP
Article), Vol. 46, No. 12, (2014), 1583-1592.

(2) “Diarylrhodates as Promising Active Catalysts for the Arylation of Vinyl Ethers with Grignard
Reagents”, Takanori Iwasaki, Yoshinori Miyata, Ryo Akimoto, Yuuki Fujii, Hitoshi Kuniyasu, and
Nobuaki Kambe, J. Am. Chem. Soc., Vol. 136, No. 26, (2014), 9260-9263.

(3) “Copper-Catalyzed Alkyl-Alkyl Cross-Coupling Reactions Using Hydrocarbon Additives:
Efficiency of Catalyst and Roles of Additives”, Takanori Iwasaki, Reiko Imanishi, Ryohei Shimizu,
Hitoshi Kuniyasu, Jun Terao, and Nobuaki Kambe, J. Org. Chem. (Featured Article), Vol. 79, No. 18,
(2014), 8522-8532.

(4) “Halogen Exchange by Reaction of CpRu(CI)(PPhs), with MeC(O)X (X = Br, 1) and its Mechanistic
Study”, Hitoshi Kuniyasu, Atsushi Sanagawa, Takuya Nakajima, Takanori Iwasaki, Nobuaki Kambe,
Karan Bobuatong, and Masahiro Ehara, J. Organomet. Chem., Vol. 769, (2014), 34-37.

(5) “The Palladium-Catalyzed Intermolecular C-H Chalcogenation of Arenes”, Renhua Qiu, Vutukuri
Prakash Reddy, Takanori Iwasaki, and Nobuaki Kambe, J. Org. Chem., Vol. 80, No. 1, (2015),
367-374.

(6) “Palladium-Catalyzed  Decarbonylative  Rearrangement of  N-Allenyl  Seleno- and
Tellurocarbamates”, Daisuke Shiro, Hiroyuki Nagai, Shin-ichi Fujiwara, Susumu Tsuda, Takanori
Ilwasaki, Hitoshi Kuniyasu, and Nobuaki Kambe, Heteroatom Chem. Vol. 25, (2014), 518-524.

(7) “Palladium-Catalyzed Insertion Reactions of Isocyanides into Thiocarbamates and
Selenocarbamates”, Daisuke Shiro, Shin-ichi Fujiwara, Susumu Tsuda, Takanori Iwasaki, Hitoshi
Kuniyasu, and Nobuaki Kambe, Chem. Lett. Vol. 44, No. 4, (2015), 465-467.

(8) “AlCI;-Catalyzed Insertion of Isocyanides into Nitrogen-Sulfur Bonds of Sulfenamides”, Daisuke
Shiro, Shin-ichi Fujiwara, Susumu Tsuda, Takanori Iwasaki, Hitoshi Kuniyasu, and Nobuaki Kambe,

108



Tetrahedron Lett., Vol. 56, (2015), 1531-1534.

QHEB S
(1) “Palladium-Catalyzed Insertion of Isocyanides into Carbamochalcogenates”, Daisuke SHIRO,

2

@)

(4)

()

(6)

()

(8)

9)

(10)

Shin-ichi FUJIWARA, Susumu TSUDA, Takanori IWASAKI, Hitoshi KUNIYASU, Nobuaki
KAMBE, in Book of Program and Abstracts, The XXVI International Conference on
Organometallic Chemistry (ICOMC 2014) (July 13-18, Sapporo, Japan), 2P120.

“Cu-Catalyzed hydrofluorination of a,fB-acetylenic esters with benzoyl fluoride as a F-source”,
Masato NAKAZAKI, Hitoshi KUNIYASU, Atsushi SANAGAWA, Takanori IWASAKI, Karan
BOBUATONG, Masahiro EHARA and Nobuaki KAMBE, in Book of Program and Abstracts, The
XXVI International Conference on Organometallic Chemistry (ICOMC 2014) (July 13-18, Sapporo,
Japan), 2P161.

“Generation of Carbonyllithiums and their Trapping by Electrophiles Using a Microreactor
Technique”, Tomo MUGURUMA, Yusuke YANAGAWA, Takeshi KITAURA, Takanori IWASAKI,
Hitoshi KUNIYASU, and Nobuaki KAMBE, in Book of Program and Abstracts, The XXVI
International Conference on Organometallic Chemistry (ICOMC 2014) (July 13-18, Sapporo, Japan),
1P138.

“Cu-catalyzed Reductive Perfluoroarylation of Conjugated Dienes”, Kanako OKAMOTO, Takanori
IWASAKI, Hitoshi KUNIYASU, and Nobuaki KAMBE, in Book of Program and Abstracts, The
XXVI International Conference on Organometallic Chemistry (ICOMC 2014) (July 13-18, Sapporo,
Japan), 1P072.

“cis-Insertion of DMAD into the Au-P Bond of Au(SAr)(PPhs)”, Takuya NAKAJIMA, Hitoshi
KUNIYASU, Takashi TAMAKI, Takanori IWASAKI, and Nobuaki KAMBE, in Book of Program
and Abstracts, The XXVI International Conference on Organometallic Chemistry (ICOMC 2014)
(July 13-18, Sapporo, Japan), 2P161.

“The Co-Catalyzed Cross-Coupling Reaction of Alkyl Halides with Alkyl Grignard Reagents. A
New Route to Constructing Quaternary Carbon Centers”, Takanori IWASAKI, Hiroaki
TAKAGAWA, Kanako OKAMOTO, Surya Prakash SINGH, Hitoshi KUNIYASU, and Nobuaki
KAMBE, in Book of Program and Abstracts, The XXVI International Conference on
Organometallic Chemistry (ICOMC 2014) (July 13-18, Sapporo, Japan), 2P118.

“c-Bond Metatheses between Transition-Metal (Pt, Pd, Au and Ru) Halides and Acid Halides”,
Atsushi SANAGAWA, Hitoshi KUNIYASU, Takuya NAKAJIMA, Daisuke NAKANE, Takanori
IWASAKI, Karan BOBUATONG, Yunpeng LU, Masahiro EHARA, Nobuaki KAMBE, in Book of
Program and Abstracts, The XXVI International Conference on Organometallic Chemistry (ICOMC
2014) (July 13-18, Sapporo, Japan), 2P057.

“Palladium-Catalyzed Insertion of Isocyanides into Carbamochalcogenates”, Daisuke SHIRO,
Shin-ichi FUJIWARA, Susumu TSUDA, Takanori IWASAKI, Hitoshi KUNIYASU, Nobuaki
KAMBE, in Book of Program and Abstracts, ICOMC 2014 Post-Symposium in Osaka “New
Aspects of Reactive Organometallic Complexes of Transition Metals” (July 1, Osaka, Japan), P009.
“Generation of Carbonyllithiums and their Trapping by Electrophiles Using a Microreactor
Technique”, Tomo MUGURUMA, Yusuke YANAGAWA, Takeshi KITAURA, Takanori IWASAKI,
Hitoshi KUNIYASU, and Nobuaki KAMBE, in Book of Program and Abstracts, ICOMC 2014
Post-Symposium in Osaka “New Aspects of Reactive Organometallic Complexes of Transition
Metals” (July 1, Osaka, Japan), P029.

“Hydroperfluoroarylation of Conjugated Dienes by Cu Catalyst”, Kanako OKAMOTO, Takanori
IWASAKI, Hitoshi KUNIYASU, and Nobuaki KAMBE, in Book of Program and Abstracts,
ICOMC 2014 Post-Symposium in Osaka “New Aspects of Reactive Organometallic Complexes of

109



Transition Metals” (July 1, Osaka, Japan), P021.

(11) “c-Bond Metatheses between Transition-Metal (Pt, Pd, Au and Ru) Halides and Acid Halides”,
Atsushi SANAGAWA, Hitoshi KUNIYASU, Takuya NAKAJIMA, Daisuke NAKANE, Takanori
IWASAKI, Karan BOBUATONG, Yunpeng LU, Masahiro EHARA, Nobuaki KAMBE, in Book of
Program and Abstracts, ICOMC 2014 Post-Symposium in Osaka “New Aspects of Reactive
Organometallic Complexes of Transition Metals” (July 1, Osaka, Japan), P013.

(12) “Carbon-Carbon Bond Forming Reactions Catalyzed by Rhodium Complexes”, Nobuaki KAMBE,
in Book of Program and Abstracts, The XXVI International Conference on Organometallic
Chemistry (ICOMC 2014) (July 13-18, Sapporo, Japan), Invited Lecture.

(13) “Nucleophilic Introduction of Carbonyl Group via Carbonyllithiums as Umpolung Intermediates
Using Flow Microreactor”, Tomo MUGURUMA, Yusuke YANAGAWA, Takeshi, KITAURA,
Takanori IWASAKI, Hitoshi KUNIYASU, Nobuaki KAMBE, in Book of Program and Abstracts,
ETH-OU Joint-Symposium (October 9, Osaka, Japan), P09.

(14) “Carbon-Carbon Bond Forming Reactions Catalyzed by Transition Metals Having Unsaturated
Carbon Ligands”, Nobuaki KAMBE, in Book of Program and Abstracts, Vietham Malaysia
International Chemical Congress (VMICC) (November 7-9, Hanoi, Vietnam), Plenary lecture.

(15) “Cleavage and Formation of Carbon—Fluorine Bonds”, Nobuaki KAMBE, in Book of Program and
Abstracts, International Symposium on Advances in the Chemistry of Heteroorganic Compounds
(November 21, AJD University in Czeastochowa, Poland), P09.

(16) “Syntheses and Reactions of Organochalcogen Copmpounds Catalyzed by Transition Metals”,
Nobuaki KAMBE, in Book of Program and Abstracts, IXXth International Symposium on Selected
Problems of Chemistry of Acyclic and Cyclic Heteroorganic Compounds (November 21, the CMMS
PAS in Lodz, Poland), P09.

(17) “AlCls-catalyzed Insertion of Isocyanides into Nitrogen-sulfur Bonds of Sulfeaimdes”, Daisuke
SHIRO, Shin-ichi FUJIWARA, Susumu TSUDA, Takanori IWASAKI, Hitoshi KUNIYASU,
Nobuaki KAMBE, in Book of Program and Abstracts, BIOTECHNOLOGY AND CHEMISTRY
FOR GREEN GROWTH (March 10-11, Osaka, Japan).

D ENEE
V) TRF—7 v RGO ALY EHERRIG], M E, #ifRES1 1 6 X8R
(201446 H 2 H, HIE(FL=AE) .

(2 [7=F M Ty AEERICEDRFE—BEEEOUMEES 7 n ANy TV TS,
AREERD, BRI, RO B ER ¥, M EV, %105 EAREA RS o RY 7 A, (2014
6 A 10 H, BEEERTERZRMLF v /3R)),

) NEBEGRAMEAHNDHRAT ¢ /EML%%@E%)@(/\K—;&H%*%%QfJ, MEEH, AR
vt A, (201447 A 31 A, HRUR ¥ U —5—1))

(4)  TEfidiE A v B 364 /;/@/\—wmuw—zwmm MAIESR T, AREZERL, FH
27 ), WP EH, AT RIAEeRE Fos HEOFR, (201449 A 2 H, JRE CRAR
ESRIEAT) ), P09O.

(G) RITU LA WD T LD %W?J—ﬂﬁ v RSO, R, EZE B,
EPEE, BN, AR, P EY, 47 MAEREREL TOos HoR, (2014
FOH2H, JRE (KRATEIREF)), P087.

(6) [AF/ALT 7 BFF A R ASHER L2 NHC R -2 AV 5 1 2w Mz k5 7 07
t RORET U —ALSOG]), IHNRR, HEE #E, Sl BRE—, EE %, MAE
B, & 47T BIAKEREFOS HoOFK, (201449 A 2 H, JRE (k&%?%%ﬁﬁ%ﬁ)),
P088.

(7) T AF At CD EfE NHC-Rh iz k%7 U — /LR v VRO =) o F A RN 1,21 1K

110



Ji1, IHPNRHS, HEE O, AREER, BERE—, EZ ¥, mAEH, 31 By reT X
ARV R Y T A, (2014429 A 11 H, BiR (BRIERSEE)), P1-18.

(8) [Cu-OfEA L CFiEA LD TOY T <A A X By A&FIH Lzt Z2 H\ 5 7 1%
YO Fe 7y RG], TEHEA, EZY, BE)ISH, A4, Bobuatong, Karan,
JLIROERE, P E, 261 FIaHe R Eiime, (201449 A 25 H, &R (UNKT)),
P3B-01.

9 7V —nm7— hEMEEEREE 35 RE—BFEESOUMEES 7 a X w7 Y v
TR, EEEFER, CE R, BORK 3 BEAE, Ei %, MEEY, el Iaa
BibFatine, (20144E9 A 25 H, f@RUNKE)), 03-11.

(10) TPd/Xantphos filtii:/77E ~, CsF/IArl/18-crown-6 % W=7 L VDT U —/v 7 v FEAL G
DOMERFSE), HEHEES, E7Ze ¥), B, B)IEm], Sk, a0, 561 Ea
e BbFalins, (201449 A 25 H, @EJLINKS)), P3B-31.

(11) TRFEBRNLFEZFHT 2 BB BAMLS), MEEH, AEERLFHaIlEE I —,

(2014 - 10 A 3 H, tEHHEIFHH) .

(12) 7=F TV —ru oy AERERMETEHEE T2 =L 2—T L e T =y —
NRIEE DI a ATy 7Y RIS, R B, = BER, AR, AR, Eie 5,
MEER, 40 CSIbLE T = A ¥ 2014 —H Rk FEHE—, (2014410 A 14 H,
R (Z U —AR—/LiiNE)), P3-028.

(13) Tgafikiz A7z 13-V o FaX—=7r4n7 U — /bRt B LT v F 1 —7
NAaT U= AbRE ), MARTESRT, SR, B4 %, #EEl, & 48 CSIbvy 7
T AKX 2014 —H ALK ETEE—, (20144510 H 14 H, HiE (X U—F—/Lib)),
P1-059.

(14) TAFALT 7 T H A MU ACHER L2 NHCEAN. F2 Wb a2y Afiiic X 57 v
E RORET U — ALBUG], IR, HE E, SR, BRE—, BEe ¥, M5
HH, HA4FEICSILF T =A% 2014 —ARLFSKEFFFE—, (2014410 A 15 H, HT

(Z# U —R—/Ld)), P4-037.

(15) RV ANTNAY RET7 vHERE LSRMETET op-7TEF L=y /AT LD
Na 7y FOR), RN, [EZe%), B, &2, Bobuatong, Karan, jLJFIE
H, MEEH, 41 AR TR SRS, (2014 4211 A 27 H, [uA, 55 (55
i3 b2fK)), 0-114.

(16) 7 =AMy aplifitic o= ro—FT L) = — LR DI A h v
TV TR, KA R, E R, BRGE, SRR, B2z %), P El, Alrs
BAVE CHB 465 23 [IAfFges £y, (2014412 H 5 H, F#HE R#ELKFHES v 73R)), P5.

(17) TEftEZ V2 13-V =T ud a7 ) —UAbG ), BARELS 1, SR,
7Y, MEER, GIRESBEVE S 8 23 IRFsERES, (2014412 5 H, mE (R
FRFAE R v 3 R)), P4

(18) [Au-PPh; AT~ DMAD O > AffALE ], TEGES, E4% ¥), EEE L, A,
PEER, AMEaBIVE S 5 23 BIFsEE RS, (20144212 A 5 A, R OLESKF AR
Xy XR)), 2.

(19) T=A 27077 Z2—=%HNT=hAR= ) F 7 AORISHEDIE & &AL FRIE L, N
A, NI, SRS, B B, MEE, AlTaBEvESGH 8 23 RS RS,

(2014 £ 12 A 5 H, 2 (UEBRFEES R v /3 X)), 19.

(20) BGEBERT =4 MR MBS E 550 v 7V VIR, A EW, o1 - WE
BT Ty v T r—n, CER27THEIA6G6H, 4R (GEEKE) .

(21) TgkfiExE AW =T = —FT e ) = — VR REL DI aRxA 0 v 7Y > TRk,
A B, EEAd, B2 ¥, s EH, BARLTSE 95 £F442, (201543 H 26 H,

111



T (HAKFHMEY v 73R)), 1E6-54.

(22) TERflfs % N2 1,3-7 2 P D=7 v F a7 ) — ARG, FARIELS -, SRR,
E22¥), MR EH, BRSPS 05 &5, (200543 A 26 H, T3 (H ARG X
¥ L 2%R)), 1E4-46.

(23) Tifiliit A oo AR ROT aA V7 v BRG], BIRRE, Ei, PN, =
JIEH], HReZEfl, #hEE, BAMLSREE 05 HE4ES, (2015453 H 28 H, T4 (AA
KFHE X ¥ o /3 R)), 3F4-43.

(24) TAF LY 7T H A NY VEBEE LTy 7 m_Xo X VS VENL A OGRLE IS, 1
WNORHH i, EEEEER, BRRE—, B' %, M 5P, BARbETAE 95 FF

2z, (201543 H 28 H, THE (HAKFMEF v/ X)), 3E5-17.

(25) 7 =F TV —nu Py LOLFREEH— =L —T VLT V=L T =y —
NRIEE DI axAH 7Y o Tn—], AR, B B, BOR 55, AR, Ei 8,
MEEY, B AR5 95 FRFFS, (2015453 A 28 H, THE(H ARFEMIE X ¥ v/ R)),
3E3-29.

@) 1 - ot - MERETIRSMN S TERRHLE

@i

(1) *“meso-Dibenzoporphycene has a Large Bathochromic Shift and a Porphycene Framework with an
Unusual Cis Tautomeric Form”, Koji Oohora, Ayumu Ogawa, Tamaki Fukuda, Akira Onoda, Jun-ya
Hasegawa, Takashi Hayashi, Angew. Chem. Int. Ed., in press.

(2) “Myoglobin-Based Non-Precious Metal Carbon Catalysts for an Oxygen Reduction Reaction”,
Akira Onoda, Yuta Tanaka, Shotaro Takeuchi, Akira Sakai, Takashi Hayashi, J. Porphyrins
Phthalocyanines, 2014, 19, 510-516.

(3) *“Artificial Hydrogenase: Biomimetic Apporaches Controlling Active Molecular Catalysts”, Akira
Onoda, Takashi Hayashi, Curr. Opin. Chem. Biol., 2015, 25, 133-140.

(4) *“Generation of New Artificial Metalloproteins by Cofactor Modification of Native Hemoproteins”,
Takashi Hayashi, Yohei Sano, Akira Onoda, Isr. J. Chem., 2015, 55, 76-84.

(5) “Hemoprotein-based Supramolecular Assembling Systems”, Koji Oohora, Takashi Hayashi, Curr.
Opin. Chem. Biol., 2014, 19, 154-161.

(6) “Co(I/Co(l) Reduction-induced Axial Histidine-flipping in Myoglobin Reconstituted with a Cobalt
Tetradehydrocorrin as a Methionine Synthase Model”, Takashi Hayashi, Yoshitsugu Morita, Eiichi
Mizohata, Koji Oohora, Jun Ohbayashi, Tsuyoshi Inoue, Yoshio Hisaeda, Chem. Commun., 2014, 50,
12560-12563.

(7) “Photoinduced Hydrogen Evolution Catalyzed by a Synthetic Diiron Dithiolate Complex Embedded
within a Protein Matrix”, Akira Onoda, Yoshihiko Kihara, Kazuki Fukumoto, Yohei Sano, Takashi
Hayashi, ACS Catal., 2014, 4, 2645-2648.

(8) “Enzyme-substrate Complex Structures of CYP154C5 Shed Light on its Mode of Highly Selective
Steroid Hydroxylation”, Konrad Herzog, Paula Bracco, Akira Onoda, Takashi Hayashi, Kurt
Hoffmann, Anett Schallmey, Acta Cryst., 2014, D70, 2875-2889.

(9) “Heme-Binding Properties of HupD Functioning as a Substrate-Binding Protein in a Heme-Uptake
ABC-Transporter System in Listeria monocytogenes”, Yasunori Okamoto, Hitomi Sawai, Mariko
Ogura, Takeshi Uchida, Koichiro Ishimori, Takashi Hayashi, Shigetoshi Aono, Bull. Chem. Soc. Jpn.,
2014, 87, 1140-1146.

(10) “Photochemical Property of a Myoglobin-CdTe Quantum Dot Conjugate Formed by

112



Supramolecular Host-—Guest Interactions”, Tomoki Himiyama, Akira Onoda, Takashi Hayashi,
Chem. Lett., 2014, 43, 1152-1154.

(11) “Fabrication of enzyme-degradable and size-controlled protein nanowires using single particle
nano-fabrication technique”, Masaaki Omichi, Atsushi Asano, Satoshi Tsukuda, Katsuyoshi Takano,
Masaki Sugimoto, Akinori Saeki, Daisuke Sakamaki, Akira Onoda, Takashi Hayashi, Shu Seki, Nat.
Commun., 2014, 5, 3718.

(12) “A Rhodium Complex-linked Hybrid Biocatalyst: Stereo-controlled Phenylacetylene Polymerization
within an Engineered Protein Cavity”, Kazuki Fukumoto, Akira Onoda, Eiichi Mizohata, Marco
Bocola, Tsuyoshi Inoue, Ulrich Schwaneberg, Takashi Hayashi, ChemCatChem, 2014, 6,
1229-1235.

(13) “H,0,-dependent Substrate Oxidation by an Engineered Diiron Site in a Bacterial Hemerythrin”,
Yasunori Okamoto, Akira Onoda, Hiroshi Sugimoto, Yu Takano, Shun Hirota, Donald M. Kurtz Jr.,
Yoshitsugu Shiro, Takashi Hayashi, Chem. Commun., 2014, 50, 3421-3423.

(14) “Palladium Nanoparticle-Catalyzed Direct Ethynylation of Aliphatic Carboxylic Acid Derivatives
via C(sp®)-H Bond Functionalization” Mohammad Al-Amin, Mitsuhiro Arisawa, Satoshi Shuto,
Yusuke Ano, Mamoru Tobisu, and Naoto Chatani, Adv. Synth. Catal. 2014, 356, 1631-1637.

(15) “Theoretical Studies of Rhodium-Catalyzed Borylation of Nitriles through Cleavage of
Carbon-Cyano Bonds” Hirotaka Kinuta, Hiroaki Takahashi, Mamoru Tobisu, Seiji Mori, and Naoto
Chatani, Bull. Chem. Soc. Jpn. 2014, 87, 655-669 (front cover).

(16) “Ni(I1)-Catalyzed Oxidative Coupling between C(sp?)—H in Benzamides and C(sp®)-H in Toluene
Derivatives” Yoshinori Aihara, Mamoru Tobisu, Yoshiya Fukumoto, and Naoto Chatani, J. Am.
Chem. Soc. 2014, 136, 15509—15512.

(17) “1,3-Dicyclohexylimidazol-2-ylidene as a Superior Ligand for the Nickel-Catalyzed
Cross-Couplings of Aryl and Benzyl Methyl Ethers with Organoboron Reagents”, Mamoru Tobisu,
Ayaka Yasutome, Hirotaka Kinuta, Keisuke Nakamura, and Naoto Chatani, Org. Lett. 2014, 16,
5572—-5575.

(18) “Palladium-Catalyzed  Synthesis of  Six-Membered Benzofuzed Phosphacycles via
Carbon-Phosphorus Bond Cleavage”, Katsuaki Baba, Mamoru Tobisu, and Naoto Chatani, Org. Lett.
2015, 17, 70-73.

(19) “Rhodium-Catalyzed Borylation of Aryl 2-Pyridyl Ethers through Cleavage of the Carbon-Oxygen
Bond: Borylative Removal of the Directing Group”, Hirotaka Kinuta, Mamoru Tobisu, and Naoto
Chatani, J. Am. Chem. Soc. 2015, 137, 1593-1600.

(20) “Nickel-Catalyzed Alkynylation of Anisoles via C-O Bond Cleavage”, Mamoru Tobisu, Tsuyoshi
Takahira, Akimichi Ohtsuki, and Naoto Chatani, Org. Lett. 2015, 17, 680-683.

(21) “Rhodium-Catalyzed Borylation of Aryl and Alkenyl Pivalates through Cleavage of Carbon-Oxygen
Bonds”, Hirotaka Kinuta, Junya Hasegawa, Mamoru Tobisu, and Naoto Chatani, Chem. Lett. 2015,
44, 366-368.

(22) “Nickel-catalyzed borylation of arenes and indoles via C-H bond cleavage”, Takayuki Furukawa,
Mamoru Tobisu and Naoto Chatani, Chem. Comm. 2015, 51, 6508 — 6511.

D EBER (BEREOA)

(1) “Preparation and Physicochemical Properties of Supramolecular Hemoprotein Assembly via
Heme—Heme Pocket Interaction”, Takashi Hayashi, 225th Electrochemical Society Meeting (225th
ECS Meeting), Orlando, USA, May 2013.

(2) “Structure and Physicochemical Properties of Supramolecular Hemoprotein Assembly Using a
Cytochrome bsg, Mutant”, Takashi Hayashi, 8th International Conference on Porphyrins and
Phthalocyanines (ICPP8), Istanbul, Turkey, June 2014.

113



(3) “Structure and Reactivity of Myoglobins Reconstituted with Porphyrinoid Metal Complexes”,
Takashi Hayashi, Technion University, Haifa, Israel, June 2014,

(4) “Structure and Reactivity of Myoglobins Reconstituted with Porphyrinoid Metal Complexes”,
Takashi Hayashi, Hebrew University, Jerusalem, Israel, July 2014.

(5) “Manganese Porphycene Acts as an Artificial Cofactor which Catalyzed a C(sp’)-H Bond
Hydroxylation in the Myoglobin Heme Pocket”, Takashi Hayashi, 41st International Conference on
Coordination Chemistry (ICCC41), Singapore, Singapore, July 2014.

(6) “Structure and Reactivity of Myoglobins Reconstituted with Porphyrinoid Metal Complexes”,
Takashi Hayashi, University Paris-Sud, Orsay, France, September 2014.

(7) “Supramolecular Protein Assembly Directed to a Construction of an Artificial Light Harvesting
System”, Takashi Hayashi, JSPS Japanese-German Graduate Externship International Symposium,
Aachen, Germany, September 2014.

(8) “Structural Model of Methionine Synthase by Myoglobin Reconstituted with a Cobalt Corrin
Derivative”, Takashi Hayashi, 7th Asian Biological Inorganic Chemistry Conference (AsBIC7),
Gold Coast, Australia, December 2014.

(9) “Catalytic Transformations of Strong o-Bonds”, Mamoru Tobisu, National University of Singapore,
Singapore, September 2014.

(10) “Catalytic Transformations of Strong o-Bonds”, Mamoru Tobisu, Nanyang Technological University,
Singapore, September 2014.

(11) “Catalytic Transformations of Strong c-Bonds”, Mamoru Tobisu, Peking University, Beijing, China,
October 2014.

(12) “Catalytic Transformations of Strong o-Bonds”, Mamoru Tobisu, Institute of Chemistry, Chinese
Academy of Science, Beijing, China, October 2014.

(13) “Catalytic Transformations of Strong o-Bonds”, Mamoru Tobisu, Shanghai Institute of Materia
Medica, Shanghai, China, October 2014.

(14) “Catalytic Transformations of Strong o-Bonds”, Mamoru Tobisu, Shanghai Institute of Organic
Chemistry, Shanghai, China, October 2014.

(15) “Rhodium-Catalyzed Borylation of Nitriles via C-C Bond Cleavage”, Mamoru Tobisu, Conference
on C-C Bond Cleavage, Kyoto University, November 2014.

(16) “Catalytic Transformations of Strong c-Bonds”, Mamoru Tobisu, The symposium of SAKURA
Science Plan, Osaka University, December 2014.

(17) “Cross-Couplings via Activation of Inert Carbon-Oxygen Bonds”, Mamoru Tobisu, 5th CCS-CSJ
Joint Forum on “Molecular Activation”, Nihon University, March 2015.

DENEE (BrEREHO )

(1) Catalytic Transformations of Strong sigma-Bonds |, BH.5F, KEESHE, KE, 1 0 A(2014).

(2) cCatalytic Transformations of Strong sigma-Bonds: Recent Findings] BH5F, MBLA10 J&4q#
%, AARKE, 3 H(2015).

Q&L - fiRPiE

(1) *“Artificial Metalloenzymes Containing an Organometallic Active Site”, Akira Onoda, Takashi
Hayashi, Michele Salmain in Bioorganometallic Chemistry, Gérard. Jaouen, Michele Salmain (Eds.),
Wiley VCH, Weinheim, 2015, pp. 310-337.

114



538 A pEe
38 X H A

(1) J JAPHRERBE. RN (2014 44 )

() % 62 MEERSITHMETRE ~AN LB T —va BEFE JHEE 7+ [RRETZ
A=Y =y MREHZ LD ERE H B Db & 36 KOV REE (b & 4 O £ Rl ) GHER R 1,
BIARZE T, 05 (2014 425 H).

(3) FEAMEHHMRRSRRERE. T&0F-Re = R Yy FERE V7o md e B2
FTICBET O MEIE S, g, FHiEZ, REHER (2014/7/23)

(4) % 3ME KECRFHRREEE HFZEEM, shEEB (2014 428 )

(5) 3 KRECRFARRLERNE BRI, =, dbEpsA, SAE (2014 48 H)

(6) H AR &S5 SCE . “Electro-Optics of Cubic and Tetragonal Blue Phase Liquid Crystals
Investigated by Two-Beam Interference Microscopy” , Applied Physics Express, 6, 62603 (2013)] .
&2, e, FRIEHER] (2014 4F 9 H)

(7) %555 [AIEZ2ICB3 %A RS Best Poster Award, “Interstitial impurity-induced magnetism in
alpha-PbO”, Elvis F. Arguelles, Shuichi Amino, Susan Aspera, Hiroshi Nakanishi, Hideaki Kasai,
November 19, 2014

(8) BRBMRFEBTIEAS KSBEEE . [Non-peripheral Fi~%3 /L7 & 1L 7 = L EEIC I 1T
D X BRHEEMEAT ) ORARHERS . e, BRHRZE. RIRHERN (2014/11/24) .

(9) The 36th International Symposium on Dry Process (DPS2014) “Young Researcher Award” : Hu
Li, “Etching characteristics of transparent conducting oxides by methane-based plasma” H. Li,
K. Karahashi, M. Fukasawa, K. Nagahata, T. Tatsumi, and S. Hamaguchi (2014).

(10) #EREEFSHINE, TNa 7 7 v 7 2B X D2 KO- @i E GaN i & i, 4 52,
A BGE, Sl SEWLE, A B, A BT (2014 4R 11 H)

(11) “AAR LV —F —E PRV 26 FFEFRSCEH”, RKEZFR, A, wirHA, EHRS. (2014
F£11H)

(12) AARGMG S - BRSBTS B MR LEikehe, RNA X —H [RMERELE A
FTROWVICRAA U —Nu Yy I RJTFEEESELT7 77U MET, RHEENA,
BAF L, these—, 20151

(13) “Laser Therapy Good Paper Award 2014”, Junya Takada, Norihiro Honda, Hisanao Hazama, Kunio
Awazu. (201543 A)

115



g Tk B4 (BT - HeT 20 DAL

RET-B% AN IEA
A~ EHER KE N+
FETBh# FER —iE
L SRERTIE = Raman Bekarevich
FERFZE B B OEmE
FERFZE B R BB
RERFZE B sttt Foft
RERFZE B i
RERFZE B HHOOFEM
RERFZE B KM #2iE
53 ITE AL = PN S
FHRILE EfE FE=
FHMER BRE X
it B K AT

116



ThIvITHA R F—
T==aT7 VAR —bF Vol.2
YRR 26(2014)4E B8

Rk 27 4 6 H FEAT

PN TANE S NE R S SRl O
T I I THAL MR Z—
T 565-0871 KBMFIR H i (L i 2-1
http://www.camt.eng.osaka-u.ac.jp/




I—?Eﬁ%ﬂﬂﬁ . -
Ph=vo5r5 1>
Rzt ~57—

Center for Atomic and Molecular Technologies




	アトミックデザイン研究センター アニュアルレポート2014年度
	目次
	巻頭言「三間(サンマ)：時間, 空間, 仲間」
	平成26 年度組織
	平成26 年度研究成果
	量子設計研究部門
	量子表面構造設計分野(1)
	量子表面構造設計分野(2)
	量子表面構造設計分野(3)
	量子機能材料設計分野
	機能デバイス設計分野(1)
	機能デバイス設計分野(2)

	表面反応制御設計研究部門
	表面反応設計分野
	プラズマ物性設計分野(1)
	プラズマ物性設計分野(2)
	プラズマ応用設計分野
	環境反応設計分野(1)
	環境反応設計分野(2)

	材料・構造・機能設計研究部門
	コンポジット材料設計分野(1)
	コンポジット材料設計分野(2)
	機能分子材料設計分野
	分子集積設計分野(1)
	分子集積設計分野(2)


	センター技術室活動報告
	センター関連研究集会・刊行物等
	研究業績一覧
	量子設計研究部門
	量子表面構造設計分野
	量子機能材料設計分野
	機能デバイス設計分野

	表面反応制御設計研究部門
	表面反応設計分野
	プラズマ物性設計分野
	プラズマ応用設計分野
	環境反応設計分野

	材料・構造・機能設計研究部門
	コンポジット材料設計分野
	機能分子材料設計分野
	分子集積設計分野


	受賞一覧
	職員名簿



