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(Outline of VBL)
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(Organization and Related Schools of VBL)
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1.3 VBLOWZEZAHNZA (Research Targets of VBL)
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2. VBLOHE [LEEH
(VBL Educational Events and Publicity Works)






21 % 218 VBL 2RI L (VBL Symposium)
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2.2 VBL 2} — (VBL Seminars)

VBL B3I —I%. HEFTOWFZEOEN AN OV TEIND FIZH 003 BT 57280 DHL D
T, BEEFIE B D 5 4 X° VBL {EFMNIRIE 2B A5 iR W CBIE S LT, AENZIZZE OREEREL
T, BIF—BMERE O JLHR LB L O &S LA~ T,

TR 29 FEE 1 @ VBL £3F—

BE: T 2956 A298 (K) 14 8 30 53~ 16 & 00 7
B AOEXRFVBL4BEIF—=

3EERM : Jiangtao Xu $E#HIZ (VBLAAEAZEEZA. University of New South
Wales (ZM) )

784, : PET-RAFT for Advanced Polymer Synthesis

HE:

PET-RAFT (photoinduced electron/energy transfer — reversible addition/fragmentation chain transfer)
technology is a living radical polymerization methodology controlled by visible light and (near) IR light, which
merges the tranditional RAFT polymerization with photoredox catalysis. In this technology, ppm amount of
photoredox catalyst is employed to catalyze RAFT agent and generate radicals for subsequent polymerization,
instead of external radical initiator in the traditional RAFT method. The RAFT agent plays the role of initiator,
chain transfer agent and termination agent.

Although slight modification to RAFT polymerization was made, it brings many “green” and significant
attributes to living radical polymerizations, including: (1) low energy consumption and mild reaction conditions,
(2) spatial and temporal control on radical polymerization, (3) high oxygen tolerance, (4) versatile photocatalysts
and (5) selective polymerization activation. In this talk, these benefits from PET-RAFT technology will be
summarized and demonstrated by our recent results. This technology is contributing to the development of green
chemistry and sustainable polymer manufacturing chemistry, but also providing opportunities for the innovation

of new methods of organic and polymer synthesis.

B fee s
VBL #hE AR B (PRI IE B 4 B R PRHTEHEZER) & L TH~ L7 University of New
South Wales (Z£J11) @ Jiangtao Xu #HfiiZ L Y. [PET-RAFT for Advanced Polymer Synthesis |
CRLTAERE I —03, P29 426 H 29 H 14K 30 5375 16 REE T VBL4 Bt I —=IZT
PAfE S vE LT,
Xu FHEMEZER O 135EE, LED & AW c a0l R~ IS K-> TR Z 2B BEIT 1L F —
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#% ) (Photo-induced Electronor Energy Transfer: PET) [(ZX-5< . it o iy hnpa

(Reversible Addition Fragmentation Chain-Transfer:RAFT) U &> 7 7 U NVEEZHE L E LT,
AREIF—TIL, ZOWENGLREY FIHFREZLY Ny 7 2l JHRICK D RAFT #lOBERA
IEHEL, BERMEOBWES RO, v —7 = AN S 2@ o T OREAKR. +/ £4
RO H E T, PET-RAFT OFH - K - BEICOWTIRIAS FHZTHE £ Lz, 24 4 DO&
FRHY | GEBK TRIITIER SRR S, SO MESEC 5D < BEREMP BB S~ &
BRRLHEERREI LRV ELE,

b3S D (TERRER A & LR

PET-RAFT

BE: Jiangtao Xu [ LICKAEERR
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R 29 % 2 B VBL £3F—

HEF : ER29F7H318 (A) 13850049 ~ 14853045
BT BEEBEREBL S[EI—T 1 VT IIL—LE

:&RT : RodolfoMorales Ibarra${E4#Zi% (VBLAAEAZREZH A, Universidad
Auténoma de Nuevo Leén (A F< 1) )

#2 B : Recycling of Thermoset Polymers and their Composites

HE

Recycling of thermosets and their composites is the only viable and best option going forward on thermosets
waste management demonstrated with the incontrovertible fact that there is technical feasibility within the
effectiveness of the very diverse technologies available to date. Mechanical, thermal, chemical methods and
depolymerization with supercritical fluids are revisited in this seminar. Recyclability is a concept that takes into
account not only the properties of the material but the whole set of factors which can promote the natural course
of action of a potential recycling market; as a definition, recyclability is the capability of a material to be
recycled through its life cycle among the economical, technical, legislative and waste management
circumstances that integrates the material to the recycling industry. While the use of bio-based and eco-friendly
materials is an objective of technological development, better waste management technologies must be applied

throughout the whole lifecycle for a sustainable use of thermosets and their composites.

BRI -

IBARRA Rodolfo Morales #£##% (Universidad Auténoma de Nuevo Leén (A ¥ =2)) &I
—VERR2 9T H3 1 H (H) 13FF004722H 143 04% T VBL3 B —7 4 v 7 /—AT
BAfE X472, IBARRA Rodolfo Morales #£##%13 VBL #EANE AL E (REHEHRZ) L T5H2
2HMNH8HARETOMN2 » ARICHIE VA KRR AICHEL, EICBEMREERWs 772
T = N OFHZRHERNEIZ BT D IR A2 TV, PRI D EOfRE LR A T o T,

A+t I —7Tl. Recycling of Thermoset Polymers and their Composites] & 9 %A hL T, #
TEALMERINE & Z DA D U A 7 VBT DB ToiL Tz, BBy 51k, BVMiglsE, LR LR
EEELMEBIIEE A M OBFE Y A 7 MEO R FIHD G FEHBERETO A X2 a ToOEMFI/ ED
AN 2 T, IAFEBREIRAN 72 7 ) — U Hl & U TR SR TW A BERSIA 2 V72 751220 T
FELLHEI ENT-, HBrlo, BEFRAKCHBEER T Lo — L CONEI M REOS 2RI Uiz, BT
{77 ZF > 27 CFRP b O RFEMHED BN IX, w7 R FEHE 2 BAF 2 RAE CRIN T & 5 Fik
& LT, AfEE & IBARRA HEEER DN EBUERTICILFEMZE L7 b 0T, 20k, ETFILFEFZECE R
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R 29 RS 3 @ VBL £3F—

HEF : FR294F9H258 (A) 11850049 ~ 1285004
BT R BERFEVBL SEE—F 1T IL—LA

AR - Siti Machmudah#F{EA£#i2 (VBLAEAREHE, XRI/1\VIEKE
ITS Surabaya (£ > kT7) )

#8 B : Hydrothermal and Solvothermal Synthesis for Composite
Nanomaterials Preparation

HE

Nanocomposites have attracted a huge amount of interest due to their improved mechanical properties,
dimensional stability, thermal/chemical stability, and electrical conductivity. Nanostructures are found to be of
great significance because of their inherent properties such as large surface area to volume ratio and the
engineered properties such as porosity, stability, and permeability. Composite material can achieve
multifunctionality by combining the relevant, desirable features of different materials to form a new material
having a broad spectrum of desired properties. Composite nanomaterials have been prepared by several
techniques including sol-gel, precipitation, spray pyrolysis, hydrothermal, and solvothermal. In this presentation,
hydrothermal and solvothermal techniques will be performed for preparation of CeO2-ZrO2 and ZnO-SiO2
nanocomposites because these techniques require simple equipment and easily controlled particle size and
morphology by varying the synthesis conditions. The fabricated CeO2-ZrO2 nanocomposites with certain
compositions could enhance their chemical and thermal properties to be used as electrolyte of Solid Oxide Fuel
Cells. ZnO-Si02 nanocomposites fabricated by solvothermal synthesis increased their chemical and optical

properties for energy saving.

PR

Siti Machmudah #E#d% (A 7 /3¢ TR K52 1TS Surabaya (> RRx 7)) O® I F—0 k2 9
F9H25H () 11R00H1 2R009ETVBLIKI—7 17— A THfES L, Siti
Machmudah #£#0% (% VBL #HBANE AR (RHTHERdZ) L T9H4H2H10H 6 AETOM1
AR AEBRFISHEL, FICHESR - BEERTEZ HWioa Fed—< /a2 b NS Y VR
—~EIZ K DT MBI O G RUZ B 2 L ENFIE ATV, AR T e L OfRE L igim AT o 72,

At X F—7TiE, Hydrothermal and Solvothermal Synthesis for Composite Nanomaterials Preparation |
WD Z A FVT, EREEOEEZ W28 E T Bt OFREUC BT 2 AT b Tz,
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R 29 % 4 B VBL £3F—

HE : ERL29F11A178 (£) 158305 ~ 17850045
BT FIOAEHNE Hrvbi ooaraO ko2 —2BNEEE

#8H : Growth and properties of nanosized YIG/GGG(111) heterostructures
for magnonic applications

86T : N. Sokolov (VBLIBEEWAZEE, v 7 tYBIFMEFAMEI/IL—TE
/& ¥ (A < 7)) (VBL Invited Researcher, Head of Research
Group/Professor, A. F. loffe Physical-Technical Institute, RAS)

#8 B : orrelation between structural and magnetic properties of
magnetical ly hard &-Fe,0, epitaxial layers on GaN

iEEM - N. Sokolov (VBLIZEEMIEE, v 7 YEBIFMEFRMAEIIL—TE
/& ¥ (A < 7)) (WBL Invited Researcher, Head of Research
Group/Professor, A. F. loffe Physical-Technical Institute, RAS)
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TR 29 HEH 5 @ VBL 34—

BEF : FR29F12A148 (K) 1185005 ~ 12850047
HET : AEEBXE HERMESA2ISE

i8HT - Nikolay A. Semenov Lt#kEFZEE& (Novosibirsk Institute of Organic
Chemistry (A7) ) (BLAABEIAEEHS)

#8 B : 1,2 5-Chalcogenadiazoles as effective electron acceptors:
reduction into Radical-anions vs. formation of charge transfer complexes

HE

1,2,5-chalcogenadiazoles are of particular interest to the fundamental chemistry and its applications in materials
science and biomedicine. The common property of heterocycles of this family is high positive electron affinity,
which means these compounds are effective electron density acceptors. Chemical reduction (complete charge
transfer) of the neutral 1,2,5-chalcogenadiazoles derivatives with various reducing agents yields
thermodynamically stable Radial-Anions (RA), isolated in the form of thermally-stable salts. These RAs may be
considered as promising building blocks for the synthesis of molecular based magnetic materials. Meanwhile,
interaction with other electron donors such as TTF or certain anions (X—) results in formation of neutral or anionic
charge transfer complexes (partial charge transfer). The former shows some potential for the photovoltaic
applications. The latter are formed via coordination of X— to the chalcogen atom of heterocycle which leads to the
changes in absorption spectra. This may be useful for the anion receptors/sensors applications. This talk will cover

these two aspects of the redox reactivity of 1,2,5-chalcogenadiazoles with regards to their application.

PR

Nikolay A. Semenov E#kAfFZEE  (Novosibirsk Institute of Organic Chemistry) D& I F—723 AL 2 94 1
20140 OR) 11K0042251 210 045 % CHENIFERISA321 52 THfE S 4172, Semenovit
AITIVBLIRESMNE AR ZEE (FEHI) L LT11HA2HB12A2 20 ETOMN2 » AMMIEL,
BRI LZET P ANT =F HOERICET 2 LFEFEL L THS OMIFHEEI 21T 555 6. G liED /
TN R FHI O W T OIE A HIERITIT - T2,

At I F—7TiE, [1,2,5-Chalcogenadiazoles as effective electron acceptors: reduction into Radical-anions vs.
formation of charge transfer complexes] &9 % A KL C, Semenovic/ENBIEE TIZARK « fEmlb Z21T
STERBRLIN AT TR EGNIENT aB LG InalF o7y —bat) OE/K L ks
BELOWEIZHOW T OGEIENTHOILTE, Semenov LI a7 F U7 ) — AL EMDIEICIZ LV ZE
IRITDVANT = A CFEEART DL AR L TEBY . £ OfkaHE & BKFHEIC DWW TIRE Lz, F
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BEr : Fa30E3A198 (A) 158305 ~ 1785005
ST TFEHRE 156 48 144ERE

ZEEm : Stefan Hecht##% (Humboldt-Universitat zu Berlin (K4 ) )
(VBLEE#%)

# H : Controlling and Driving Molecular Processes with Light

HE

Controlling molecular building blocks and their organization into nanostructured materials with specific
functions constitutes the basis of modern bottom-up materials science. Using an external light stimulus to control
such advanced materials in a dynamic fashion with superior spatial and temporal resolution offer tremendous
opportunities and is at the heart of our group’s research program. This presentation will highlight some recent
examples from our laboratory in which carefully designed photoswitches with improved performance have been
exploited to remote-control materials, specifically, some of our recent efforts to optimize various photoswitches,
such as azobenzenes, diarylethenes, acylhydrazones, and indigos with regard to their switching characteristics and
the use of these optimized photochromic building blocks to control dynamic polymeric materials as well as charge

transport in optoelectronic devices and to drive optomechanical transduction.
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Epitaxial Growth of GaN by Radical-Enhanced Metalorganic Chemical
Vapor Deposition (REMOCVD) — Effect of InN nucleation layer
Department of Electrical Engineering and Computer Science, Nagoya University. Amalraj Frank Wilson

In Recent years, GaN-on-Si technology has made significant progress in high power electronic devices and high
power switching devices because of its lower cost and large size availability [1]. To grow a quality GaN on Si devices, the
insertion of a buffer layer is inevitable. Among Ill-nitrides, InN has a low band gap energy of 0.65 eV, smallest effect mass
and highest measured electron mobility [2]. However, InN has received little attention because growing high quality single
crystal is difficult due to its low dissociation temperature. Very recently, we have developed a novel growth system called
radical-enhanced metalorganic chemical vapor deposition (REMOCVD) [3], in which nitrides can be grown without high cost

ammonia gas and at lower temperatures than conventional MOCVD.

Si substrates were cleaned by organic solvent, followed by 5% HF wet etching, and loaded into the chamber. The
growth started by thermal cleaning at 900°C for 10 mins. InN nucleation layers were grown at room temperature at various
time interval. The LT-GaN was grown at 400 °C for 10 mins and HT-GaN was grown at 800 °C for 120 mins. The VHF power
was kept at 400 W for InN nucleation and LT-GaN growth and 600 W for HT-GaN growth with the chamber pressure of 100
Pa. The growth of all GaN on Si substrate was evaluated by XRD analysis and confirmed the presence of GaN [0002] at 34.5°
as shown in Fig. 1. The XRD peak intensity of GaN [0002]

. o
3 8

Intensity (cps)

plane was maximum for 10sec of InN nucleation time. Further

GaN [0002]

. . . 300
increase or decrease of the nucleation time leads to the decrease
200

of XRD peak intensity. The InN peak is not found because as

[T T I L L ]

>— Si [111]

it is known widely that at high temperature of 800°C, the InN

decomposes. Although the crystallinity was not the best one,

A
the obtained value gives us the assurance that InN, which was : — o

25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

grown by our newly developed REMOCVD at low temperature, 2008 (degree)
Fig. 1. 20-0 of GaN with varying InN

nucleation time

is an effective nucleation layer for the growth of GaN on Si

substrates.
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Crystal orientation dependence of electrodeposition morphology of Li metal on Cu
current collectors

Graduate School of Engineering, Department of Materials Science and Engineering
Kohei Ishikawa (DC2)
Institute of Materials and Systems for Sustainability
Toru Ujihara (Professor)

Rechargeable Li metal batteries offer improved energy densities in comparison with Li—ion batteries.
However, short circuit due to non—uniform depositions on charging prevents them from commercialization. A
number of methods such as additives in electrolyte and pulse charging have been proposed to suppress
dendritic growth, but sufficient control has not been achieved. Meanwhile, it is well known that the morphology
of deposited metal highly depends on crystal orientation of the substrate. In case of Zn, Ni, Pb, and Cd, for
example, the morphology of these electrodeposited metal on Cu varies with the crystal orientation [1].
Mitsuhashi et al. [2] have also reported that the crystal orientation of the substrate affects the Zn morphology,
and the substrate with the (0001) plane is likely to initiate non—uniform deposition. In an analogous way, the
morphology of Li precipitates should also be affected by the crystal orientation of the current collector.
However, few studies have approached the problem from this perspective. In the present study, we investigated
the relationship between morphology of Li electrodeposition and crystal orientation of a Cu collector.

Li was deposited on Cu current collectors from an organic electrolyte (EC : EMC =1 : 1) with 1.0 M
LiPF,. The current density and charge capacity were set to 5.0 mA/cm?, and 0.1 mAh/cm?, respectively. Fig.
1 (a) shows the crystal orientation mapping of the Cu collectors before Li electrodeposition by electron
backscatter diffraction (EBSD). It is confirmed that the collector is polycrystalline. Fig. 1 (b) shows the
scanning electron microscope (SEM) image of deposited Li at the same area. It shows that morphology of Li is
affected by the orientation of the collector. Figs. 1 (c) and (d) are magnified images of the areas indicated as (c)
and (d) in Fig. 1 (b), respectively. Though the morphology of Li is granular in both images, there is a clear
difference in its size. Image analysis for 100 different polycrystalline grains revealed that Li deposited on low
index planes is small and aggregates densely. Furthermore, this tendency is significant on the collector with the
(111) plane, that is, morphology of Li on the (111) plane is the most compact. This result suggests that
(111)-oriented Cu current collectors have an effect on suppression of non—uniformity of deposited Li.

[1] S. Itoh, N. Yamazoe, T. Seiyama, Surf Technol., 5, 27, (1977).
[2] T. Mitsuhashi, Y. Ito, Y. Takeuchi, S. Harada, T. Ujihara, 7hin Solid Films, 590, 207 (2015).
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Fig. 1 (a) Crystal orientation mapping of the Fig. 2 Standard deviations of
bare Cu current collector by EBSD, (b) SEM precipitate diameters

image of deposited Li on the same area as
(a), and (c)—(d) Magnified images.
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Development of carbon nanomaterials and their device applications
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In—situ transmission electron microscopy of structural changes and luminescence
of a multiwall carbon nanotube during Joule heating
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Al-Powered Nanobiodevice-based Analysis of Extracellular Particles
including Exosomes, PM2.5, and Bioaerosols
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1. Hirotoshi Yasaki, Takao Yasui, Takeshi Yanagida, Noritada Kaji, Masaki Kanai, Kazuki Nagashima, Tomoji
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2. Makusu Tsutsui, Takeshi Yoshida, Kazumichi Yokota, Hirotoshi Yasaki, Takao Yasui, Akihide Arima, Wataru
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Search for novel optical and electronic responses
in organic electronic materials and nanocarbons
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The Journal of Physical Chemistry Letters 8, 1702—-1706 (2017).
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Preparation of ZnS-AgInS: Solid Solution Nanoparticles with Heterojunction
and Their Photochemical Properties
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AC photoelectric conversion cells driven by polarization current of insulator layers
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1) L. Hu, et al., J. Mater. Chem. C, 2015, 3, 5122.
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7z & & OGI-SAXSHIE AT > 7ol R, AT H NS XA
EAE LI L &1, ENH ISR D A A 2 F v 7
HSROBELO VB S, BB 1A X2 AS L

To b EE, mNFMO/NAETEIC S 7 0T A Z 26=0.25deg.
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[11Y. Morikawa et. al., Chem. Mater., 19, 1540-1542 (2007) Fig. 2. 2D GI-SAXS images for a
[2] S. Nagano et al., Angew. Chem. Int Ed., 51, 5884-5888 P(CB-r-Az)-b-PPOSS film taken by incident X-ray
(2012) beam parallel (a) and perpendicular (b) to the electric
[3] D. Tanaka et al., Langmuir, 31, 11379-11383 (2015) field of irradiated LPL. Insets in the both images

indicate the magnified figures of the small angle
[4] T. Hayakawa et al., Macromolecules, 42, 8835-8843 (2009) regions.
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Studies on helicity control of polymers and supramolecules and their functions
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Studies on structure control and functions of macromolecules
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Crystal structure analysis and MD simulation of human ubiquitin at high pressure
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[1] Nagae, T. et al., (2012). Acta cryst. D, 68, 300-309.
[2] Yamada, H. et al., (2015). Acta cryst. D, 71, 742-753.
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Electronic Structures of Hydrogen Permeable Alloys
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First—principles analysis of adsorption properties
for platinum group metals to ferrocyanides
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Structural Analysis of Supramolecular Cage in the presence of fullerenes

Department of Chemistry, Graduate School of Science
Shin-ichiro Kawano (Lecturer)

In order to recognize spherical-shaped fullerenes as guest, host molecules having extended or concave n—system
have been investigated. In contrast, relatively weak yet versatile van der Waals interaction such as CH-x
interaction has been regarded to be ineffective for the host-guest interaction for fullerenes. In this context, we
successfully prepared supramolecular coordination cages possessing three demensional (3D) discrete nanospaces
built up with shape—persistent macrocycles and bidentate pillar molecules. A single crystal structure of the
supramolecular cage revealed that it had a unique shape and size of the inner cavity with a net volume > 670 A%,
which was suitable for the size of Cy. In deed, NMR study revealed that the supramolecular cage could selectively
form a host—guest complex with Cy rather than Cg. In this study, we have investigaetd the structural analyses of
the supramolecular cages in the presence of fullerenes by using MM calculation. The calculation suggested that the
discrete nanospace endowed with 32 hydrogen atoms could be used for selective recongintion of Czo with higher
association over the structural derivative Cg. For example, the CH—r distances estimated by MM2 calculation
were 3.3 A for Cy and the supramolecular cage, whereas the 3.7 A was suggested for Ce and the
supramolecular cage (Figure 1). It is inferred that the latter would be too far to form the stable host-guest
complex. Therefore, it was suggested by the evaluation that such selective recognition for Cyy would be derived

from the multiple CH—r interactions localized inside the nanocavity of the supramolecular cages.

Cso@cage

av. darcH-n): 3.3 A av. daricH-ny: 3.7 A
dpasco(cH-n: 2.9 A dpasco(ch-n: 3.1 A

Figure 1. The calculated structures of the supramolecular cage in the presence of fullerenes.
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Quality Dependence of Epitaxial Growth of GaN/InN on Different Rough
Si Substrates by Radical-Enhanced Metalorganic Chemical Vapor
Deposition

Amalraj Frank Wilson
Department of Electrical Engineering and Computer Science, Nagoya University.

Introduction

[II-nitride semiconductors have drawn a lot of attraction because of its wide band gap and potential
application in optoelectronic devices, LED’s and High electron mobility transistors (HEMT’s).
Recently, GaN-on-Si technology has made significant progress in high power electronic devices and
high power switching devices because of its lower cost and large size availability [1]. Despite these
advantages, it is difficult to grow device-quality GaN on Si substrates because of its large lattice
mismatch, thermal expansion coefficients and gallium melt-back etching. It has been recognized that
insertion of a buffer layer is inevitable for device-quality GaN on Si. Among [Il-nitrides, InN has a
low band gap energy of 0.65 eV, smallest effect mass, highest measured electron mobility, exceeding
3500 cm2/V.s vs theoretical mobility as high as 14000 cm2/V.s respectively, at room temperature [2].
However, InN has received little attention because growing high quality single crystal is difficult due
to its low dissociation temperature. Very recently, we have developed a novel growth system called
radical-enhanced metalorganic chemical vapor deposition (REMOCVD)[3]. The features of
REMOCVD are that nitrides can be grown without high cost ammonia gas and at lower temperatures
than conventional MOCVD. Indeed, we have already succeeded in growing GaN single crystals on
sapphire at 800 °C and InN on Si substrate at 200 °C without using ammonia gas [3, 4]. The
advantage of low-temperature growth is that InN can be grown without dissociation. Here, we report
the selection of suitable Si substrate for the growth of GaN/InN.

2. Experimental Procedure:

The REMOCVD technique was developed in our laboratory, which is a promising method to grow
group-III nitride materials at low temperature without ammonia gas. The pure H, and N, are used as
source gases with the flow rate of 750 and 250 sccm, which was introduced through the shower head
of the top electrode. Plasma was generated by applying plasma power of 400W with a very high
frequency (VHF, 60MHz) to the top of the electrode. Trimethyl gallium (TMGa) and trimethyl
Indium (TMIn) were used as precursors. Five different Si substrates were used for this study and
classified as Si-no off angle, Si-off angle (0.3°), Si-less roughness (2.5 nm), Si-medium roughness
(3.5 nm), and Si-high roughness (5 nm). All these Si substrates used for this study were supplied by
SUMCO company. InN nucleation layers were grown at room temperature with a nucleation time of
10sec with nitrogen as the carrier gas. The low temperature GaN was grown at 400 °C for 10 min with

the TMGa flow rate of 0.82 sccm. Subsequently, the substrate temperature was raised to 800 °C for
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the epitaxial growth of GaN with the same TMGa flow rate and growth time of two hours. The

obtained GaN films on various Si substrates were characterized with, X-ray diffraction (XRD).
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XRD pattern of GaN/InN on different Si substrates

3. Results and Discussion

GaN was successfully grown on various Si substrates with the insertion of 10 sec InN nucleation
layer. Figure shows the XRD pattern of GaN grown on various Si substrates with 10 sec of InN
nucleation time. All the plots confirmed the presence of GaN (0002) at 34.5°. The intensity of GaN
peak various for different surface roughness Si substrates. In the case of both Si-no off angle and off
angle Si substrate the GaN peak intensity was smaller, whereas the peak intensity increased with the
increase of substrate roughness. The sticking coefficient of In and N adatom maybe more favorable
for high roughness si substrate than mirror polished or off-angle substrates. As a result, 2D InN
growth was achieved which facilitates the subsequent GaN growth.

The XRD pattern does not detect the presence of InN peaks because, the InN was decomposed at
higher temperature of 800 °C during GaN growth.
4. Conclusion

GaN was successfully grown on different Si substrates with 10 sec InN nucleation layers using
REMOCVD. The sticking coefficient of InN on si substrates plays a key role for the subsequent GaN
growth. It was found that the XRD peak intensity of GaN [0002] plane was maximal for Snm rough

surface Si substrates.
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THERMAL EVAPORATION OF BaSi, THIN-FILMS ON Ge (100) —
EFFECT OF SUBSTRATE MODIFICATION ON FILM PROPERTIES

Mai Thi Kieu Lien'?, Yoshihiko Nakagawaz, Yasuyoshi Kurokawa?, and Noritaka Usami’
"Venture Business Laboratory, Nagoya University, Furo-cho, Chikusa-ku, Nagoya 464-8603, Japan
’Graduate School of Engineering, Nagoya University, Furo-cho, Chikusa-ku, Nagoya 464-8603, Japan

1. Introduction

At present, silicon (Si) is the most used material in solar cell manufacturing thanks to some of its
remarkable features. However, this material has two main drawbacks, which are high manufacturing cost
due to the required thick film and slightly small band-gap for single-junction solar cell [1]. In order to
overcome these drawbacks, other semiconductors such as cadmium telluride (CdTe) [2,3] and copper
indium gallium diselenide (CIGS) [4,5] have received much attention. Thin-film solar cells based on these
semiconductors have already been commercialized. However, these materials still cannot meet the global
deployment due to the lack of some important properties such as earth-abundant, environment-friendly,
and inexpensive components. Therefore, it is needed to explore alternative materials which meet all of the
requirements for state-of-the-art solar cell applications. Barium disilicide (BaSi,) is a promising candidate
thanks to its remarkable features such as abundant and inexpensive components of Ba and Si, suitable
band gap of approximately 1.3 eV [6-11], high absorption coefficient (~3x10* cm™ at 1.5 eV) [9,11,12],
long minority carrier diffusion length and lifetime (~10 pm and ~14 ps, respectively) [13,14]. At
atmospheric pressure, orthorhombic BaSi, is the most suitable structure for utilization in photovoltaics
[15].

For practical application of BaSi, on large-scale area, thermal evaporation (TE) is suitable method.
This is because TE is the simple method which can reduce the deposition time thanks to the high
deposition rate and still ensure to produce the uniform thin-film. Using TE method, BaSi, thin-film was
successfully grown on various flat substrates such as Si [16-18], glass [12], CaF, [19], and Ge [20]. Using
Ge as a substrate for growing BaSi, has some advantages. Firstly, the thermal expansion coefficient of Ge
is close to that of BaSi,, which may reduce cracks formation in BaSi, grown at high temperature.
Secondly, BaSi,/Ge heterojunction solar cells might absorb light in a wide wavelength range due to the
small band gap of Ge. Modifying the substrate surface before growing BaSi, has effect on reducing the
light reflection and increasing the absorption, which is a key issue in improving optoelectronic device
performance.

In this study, we have employed Ge substrate and modified its surface by a simple method. Since the
vapor composition produced from BaSi, source is Ba-rich at the initial stage [12,16], an amorphous Si (a-
Si) supply layer is deposited prior to BaSi, growth to achieve stoichiometric BaSi, film. The purpose of
this study is to grow and characterize properties of orthorhombic BaSi, films on modified Ge substrates.
In order to show the advantage of substrate modification, we compare the properties of BaSi, grown on
modified substrates with those on flat ones. The substrate modification condition is also optimized.

2. Experimental method

P-type (100) Ge (p = 1-10 Q-cm) substrates, after cleaning with acetone and deionized water (DI),
were dipped into a diluted HNO; (70%) solution to form domes on the surface. The dipping time were
varied from 5 to 20 mins. Then, the substrates were dipped into a diluted HF (5%) solution for 3 min to

1
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remove the oxide layer. After cleaning with DI water, the substrates were loaded into a RF sputtering
chamber for deposition of a 50 nm-thick-a-Si supply layer at a substrate temperature of 300 °C. After that,
a 200 nm-thick-BaSi, films were evaporated at a substrate temperature of 500 °C and a base pressure of
1.0x10”° mbar. For comparison, BaSi, films were also grown on flat substrates under the same condition.

Surface and interface morphologies as well as thickness of the evaporated film were observed by
scanning electron microscopy (SEM; JEOL JSM-7001-FA). The crystalline property of BaSi, films were
estimated by Raman spectroscopy (Tokyo Instruments Nanofinder) using Ar' ion laser with an excitation
wavelength of 488 nm and X-ray diffraction (XRD; Bruker Discover D8) analysis with Cu Ko radiation.
For optical properties characterization, we employed a JASCO Ubest V-570 spectrophotometer to obtain
the reflectance (R) and transmittance (7)) spectra from the samples. The absorptance (4) spectra were
obtained using 4 = 1 — R — T. Excess-carrier decay kinetics were evaluated by the microwave-detected
photoconductivity decay (u-PCD) method (KOBELCO LTA-1512EP). Carriers were generated by a 5 ns
laser pulse with a wavelength of 349 nm and a spot size of 2 mm in diameter at the photon density of
1.1x10" cm™. Photoconductivity decay was measured using the reflectivity of a microwave with a
frequency of 26 GHz.

3. Results and discussion
3.1 Structure and crystalline property of evaporated BaSi, films

Figure 1 shows SEM side and cross-sectional views of the evaporated BaSi, films on flat and modified
Ge substrates at various etching times z.. In Fig. 1(a), it can be seen that the evaporated BaSi, film has
smooth surface and no crack formation on the surface as well as along the thickness. For the films grown
on modified substrates, the dome morphology of Ge substrate after the evaporation of BaSi, films remains
the same as before. The a-Si supply layer is almost consumed, which reveals the relatively smooth and
clear BaSi,/Ge interface for all of the samples. As shown in the insets of Figs. 1(b)-(e), the height and
diameter of the domes increase with #.. At 7. of 20 min, the BaSi, film surface becomes rough due to the
increase in porosity. Under the same evaporation condition of BaSi, film, the higher and larger domes
were, the larger BaSi,/Ge interface area and more porous BaSi, film were obtained. The large interface
area can reduce the in-plane film stress which is the cause of micro-crack formation when evaporating at

high temperature [12,18] but increase the porosity (and thus crystal defects) of the film. Therefore, we
should consider the trade-off between them and optimize . when employing the modified substrate.

Fig. 1. SEM side and cross-sectional views of BaSi, films grown on (a) flat and modified Ge substrates at
different etching times: (b) 5 min, (c) 10 min, (d) 15 min, and (e) 20 min.

Raman spectra of the evaporated BaSi, films on flat and modified Ge substrates at various ¢, are shown
in Fig. 2(a). The observed peaks are identified as the vibration modes of [Si4]*" anion in BaSi,, suggesting
that all films are orthorhombic BaSi, [21-24]. Figure 2(b) shows the FWHM values of A; mode, which
are used as a measure of crystalline quality. It can be seen that FWHMSs of the films on the modified
substrates are smaller than that on the flat one, indicating that the films grown on the formers have a better
quality than that on the latter. It can be explained by the reduction of the film stress when evaporating on

2
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the modified substrates at a high temperature due to the increase in interface area, in comparison with
evaporating on the flat substrate. For the films grown on the modified substrates, FWHM seems to be
unchanged with ¢, until 10 min, suggesting that 10 min is not a critical #. for improving crystalline quality.
FWHM, then, decreases with #. up to 15 min and increases beyond it. This suggests that 15 min is the
optimum ¢, for the modification of the Ge substrate in improving crystalline quality of the evaporated
BaSi,. At the longer etching time (i.e. £ = 20 min), due to the increase in porosity and therefore crystal
Fig.2. (a) Raman

defects as mentioned previously, the crystalline quality of the film begins to degrade.
spectra  and  (b)
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3.2 Optical properties of evaporated BaSi, films W

Figure 3 shows the absorptance A4 spectra of the
evaporated BaSi, films on flat and modified Ge substrates
at various .. It is obvious that 4s of the films with ¢, of 5
and 10 mins are almost the same as that on flat substrate.

This indicates that the slight substrate modification has no or

e il

5 min

effect on increasing the absorption of BaSi, films. On the 20 L —— 10 min 3
other hand, As of the films grown with #. of 15 and 20 15 min

20 min

Absorptance 4 (%)

M 1 1 0 1 L L I
mins are higher than that on flat substrate. This suggests 200 P 00 600 3000

that the light trapping effect works well when ¢, is equal or Wavelength (nm)
more than 15 min. Fig. 3. Absorptance 4 spectra of BaSi,

films grown on flat and modified Ge
3.3 Carrier lifetime of evaporated BaSi, films

In order to investigate the potential of BaSi, film on Ge modified substrate as an active-layer material
for solar cells, we investigated the excess carrier lifetime t of the film. Figure 4(a) shows the
photoconductivity decay curves of the BaSi, films grown on flat and modified Ge substrates at various ¢
at photon density of 1.1x10" cm™. The photoconductivity decay can be divided into three parts in terms of
the decay rate: the initial rapid decay due to Auger recombination, the second approximately constant
decay due to the Shockley-Read-Hall (SRH) recombination, and the third slow decay due to the carrier
trapping effect [19,25]. Since the BaSi, films were unpassivated, the initial decay might be attributed to
the surface recombination. Because SRH recombination without carrier trapping effect reflects crystalline
quality and usually determines the minority-carrier lifetime, v was extracted from the second decay as
indicated by dashed lines in the figures. Since the second decay is very short for the films on flat substrate,
it is hardly seen in the photoconductivity decay curves. The slow decay with carrier trapping effect starts
at the earlier time in this film than in the other films probably due to the small amount of free or untrapped

3
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carriers. This suggests that the amount of trapping center and therefore crystal defect in this film is larger
than in other films. The dependence of excess carrier lifetime 7 on the etching time ¢, is shown in Fig. 4(b).
It can be seen that 7 of BaSi, films on modified substrates are longer than those on flat substrate,
indicating the better crystalline quality of the formers than those of the latter. Focusing on the modified
substrates, 7 increases with 7. up to 15 min and then decreases at 7. of 20 min. This tendency is consistent
with the analysis of film quality shown in section 3.1. At ¢, of 15 min, 7z achieved 3.17 ps, which is among
the highest value obtained for thin BaSi, films (thickness < 300 nm) evaporated on various substrates.
These results suggest that the surface modification of Ge substrate has a positive impact and etching time
te of 15 min is the optimized condition to obtain the BaSi, film with good crystalline quality as well as
optical properties for thin-film solar cell application.

1w —————————Y—Y—— P 4 —
() Photon density: 1.1 10" em* —flat (b)
5 5 min
LU 2 - =10 min |}

Microwave Intensity (arb. unit)
Escess carrier lifetime 7 (us)

-_'_'_,_,_,—-—'-
l_'/
N N N N . N . . U L L 1 1 L
0 2 4 6 8 10 12 14 16 18 20 O(flat) 5 10 15 20
Time (ps) Ge sub. etching time 7, (min)

Fig. 4. (a) Photoconductance decay of BaSi, films grown on flat and modified Ge substrates at photon
density of 1.1x10"” ¢cm™ measured by pu-PCD method. Dashed lines show the fitting approximately
constant decays. (b) Excess carrier lifetime 7 of BaSi, films grown on flat and modified Ge substrates at
various fe.

4. Conclusion

We have grown successfully the 200 nm-thick orthorhombic BaSi, films on flat and modified Ge
substrates by TE method at 500 °C with an a-Si supply layer. At short etching time ¢z, (less than 15 min),
the substrate modification had negligible impact in improving the crystalline quality and optical properties
of the BaSi, films in comparison with using flat substrate. When ¢, is 15 min, the crystalline quality as
well as optical properties was improved significantly. The obtained minority-carrier lifetime at this ¢, was
3.17 ps, which is among the highest value ever reported for BaSi, thin-film. When ¢, was beyond 15 min,
the crystalline quality of BaSi, film was degraded although its optical properties were still improved.
Therefore, ¢, of 15 min was chosen as the optimized condition for surface modification of Ge substrate.
The results obtained in this study confirms that the BaSi, thin-film evaporated on modified Ge substrate is
a promising absorber for thin-film solar cells.

References

[1]  T. Suemasu, N. Usami, Exploring the potential of semiconducting BaSi, for thin-film solar cell applications, J.
Phys. D. Appl. Phys. 50 (2017) 23001. doi:10.1088/1361-6463/50/2/023001.

[2]  J. Britt, C. Ferekides, Thin-film CdS/CdTe solar cell with 15.8% efficiency, Appl. Phys. Lett. 62 (1993)
2851-2852. doi:10.1063/1.109629.

[3] X. Wu, High-efficiency polycrystalline CdTe thin-film solar cells, Sol. Energy. 77 (2004) 803-814.
doi:10.1016/j.solener.2004.06.006.

_95_



(7]

(8]

(9]

[10]

[11]

[12]

I. Repins, M. A. Contreras, B. Egaas, C. DeHart, J. Scharf, C. L. Perkins, B. To, R. Noufi, 19.9%-Efficient
Zn0O/CdS/CulnGaSe® solar cell with 81.2% fill factor, Prog. Photovolt. 16 (2008) 235-239. doi:
10.1002/pip.822.

P. Jackson, D. Harikos, E. Lotter, S. Paetel, R. Menner, W. Wischmann, M. Powalla, New world record
efficiency for Cu(In,Ge)Se, thin-film solar cells beyond 20%, Prog. Photovolt. 19 (2011) 894-897. doi:
10.1002/pip.1078.

J. Evers, A. Weiss, Electrical properties of alkaline earth disilicides and digermanides, Mater. Res. Bull. 9
(1974) 549-553. doi:10.1016/0025-5408(74)90124-X.

T. Nakamura, T. Suemasu, K. Takakura, F. Hasegawa, A. Wakahara, M. Imai, Investigation of the energy
band structure of orthorhombic BaSi, by optical and electrical measurements and theoretical calculations,
Appl. Phys. Lett. 81 (2002) 1032—-1034. doi:10.1063/1.1498865.

L. I. Ivanenko, V. L. Shaposhnikov, A. B. Filonov, A. V. Krivosheeva, V. E. Borisenko, D. B. Migas, L.
Miglio, G. Behr, J. Schumann, Electronic properties of semiconducting silicides: Fundamentals and recent
predictions, Thin Solid Films 461 (2004) 141-147. doi:10.1016/j.ts£.2004.02.088.

K. Morita, Y. Inomata, T. Suemasu, Optical and electrical properties of semiconducting BaSi, thin films on
Si  substrates grown by molecular beam epitaxy, Thin Solid Films 508 (2006) 363-366.
doi:10.1016/].ts£.2005.07.344.

S. Kishino, T. Imai, T. Iida, Y. Nakaishi, M. Shinada, Y. Takanashi, N. Hamada, Electronic and optical
properties of bulk crystals of semiconducting orthorhombic BaSi, prepared by the vertical Bridgman method,
J. Alloys Compd. 428 (2007) 22-27. doi:10.1016/j.jallcom.2006.03.074.

K. Toh, T. Saito, T. Suemasu, Optical absorption properties of BaSi, epitaxial films grown on a transparent
silicon-on-insulator substrate using molecular beam epitaxy, Jpn. J. Appl. Phys. 50 (2011) 68001.
doi:10.1143/JJAP.50.068001.

K. O. Hara, Y. Nakagawa, T. Suemasu, N. Usami, Realization of single-phase BaSi, films by vacuum
evaporation with suitable optical properties and carrier lifetime for solar cell applications, Jpn. J. Appl. Phys.
54 (2015) 07JE02. doi:10.7567/JJAP.54.07JE02.

M. Baba, K. Toh, K. Toko, N. Saito, N. Yoshizawa, K. Jiptner, T. Sekiguchi, K. O. Hara, N. Usami, T.
Suemasu, Investigation of grain boundaries in BaSi, epitaxial films on Si (111) substrates using transmission
electron microscopy and electron-beam-induced current technique, J. Cryst. Growth. 348 (2012) 75-79.
doi:10.1016/j.jcrysgro.2012.03.044.

K.O. Hara, N. Usami, K. Nakamura, R. Takabe, M. Baba, K. Toko, T. Suemasu, Determination of bulk
minority-carrier lifetime in BaSi, earth-abundant absorber films by utilizing a drastic enhancement of carrier
lifetime by post-growth annealing, Appl. Phys. Express. 6 (2013). doi:10.7567/APEX.6.112302.

R. A. McKee, F. J. Walker, J. R. Conner, R. Raj, BaSi, and thin film alkaline earth silicides on silicon, Appl.
Phys. Lett. 63 (1993) 2818-2820. doi:10.1063/1.110297.

Y. Nakagwa, K. O. Hara, T. Suemasu, N. Usami, Fabrication of single-phase BaSi, thin films on silicon
substrates by vacuum evaporation for solar cell applications, Jpn. J. Appl. Phys. 54 (2015) 08KCO03.

Y. Nakagawa, K. O. Hara, T. Suemasu, N. Usami, On the mechanism of BaSi, thin film formation on Si
substrate by vacuum evaporation, Procedia Eng. 141 (2016) 23-26. doi:10.1016/j.proeng.2015.09.219.

C. T. Trinh, Y. Nakagawa, K. O. Hara, R. Takabe, T. Suemasu, N. Usami, Photoresponse properties of BaSi,
film grown on Si (100) by vacuum evaporation, Mater. Res. Express. 3 (2016) 76204. doi:10.1088/2053-
1591/3/7/076204.

K. O. Hara, J. Yamanaka, K. Arimoto, K. Nakagawa, T. Suemasu, N. Usami, Structural and electrical

characterizations of crack-free BaSi, thin films fabricated by thermal evaporation, Thin Solid Films 595
(2015) 68-72. doi:10.1016/j.ts£.2015.10.025.

_96_



(21]

[22]

(23]

C. T. Trinh, Y. Nakagawa, K. O. Hara, Y. Kurokawa, R. Takabe, T. Suemasu, N. Usami, Growth of BaSi,
film on Ge (100) by vacuum evaporation and its photoresponse properties, Jpn. J. Appl. Phys. 56 (2017).
doi:10.7567/JJAP.56.05DB06.

J. Yeom, D. Ratchford, C. R. Field, T. H. Brintlinger, P. E. Pehrsson, Decoupling diameter and pitch in

silicon nanowire arrays made by metal-assisted chemical etching, Adv. Funct. Mater. 24 (2014) 106-116.
doi:10.1002/adfm.201301094.

F. Yuan, Z. Li, T. Zhang, W. Miao, Z. Zhang, Enhanced light absorption of amorphous silicon thin film by
substrate control and ion irradiation, Nanoscale Res. Lett. 9:173 (2014) 1-5. doi:10.1186/1556-276X-9-173.
D. Ratchford, J. Yeom, J. P. Long, P. E. Pehrsson, Influence of inhomogeneous porosity on silicon nanowire

Raman enhancement and leaky mode modulated photoluminescence, Nanoscale 7 (2015) 4124-4133.
doi:10.1039/c4nr06329¢.

R.  Loudon, The Raman effect in ecrystals, Adv. Phys. 13:52 (1964) 423-482.
doi:10.1080/00018736400101051.

K. O. Hara, N. Usami, K. Toh, M. Baba, K. Toko, T. Suemasu, Investigation of the recombination mechanism
of excess carriers in undoped BaSi, films on silicon, J. Appl. Phys. 112 (2012) 083108.
doi:10.1063/1.4759246.

_97_






4. VBLTH#®BCLIzHA
(Days Spent at VBL)






Nagoya University Visit report

by Dr Jiangtao Xu, UNSW Sydney

Japan is at the forefront of world science and technology on many indicators, and is also
a major knowledge producing country. Long-term substantial research investments assured
the high quality research and development in the world. The investments to establish
collaborations and friendship among the leading research institutes in Japan and other
counties is a smart and efficient way to stimulate innovation and creativity in science and
technology. Aligned with Global COE program initiated by Japanese government, the
business unit of Venture Business Laboratory (VBL) in Nagoya University (NU) is thus
providing fascinating opportunities to students and research scientists from all over the world.

As one of the recipients, I was proud and appreciated to be financially supported to visit Prof
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Kamigaito’s group in NU for one month (June 19th — July 18, 2017). The whole visit is really

enjoyable and productive.

Prof. Kamigaito is one of the world-leading scientists in the research area of
macromolecular synthesis and advanced materials. High quality research can be
demonstrated by his distinguished reputation in polymer community, and broad research
networking in both academia and industry. On my side, I am currently ARC Future Fellow
and Lecturer in School of Chemical Engineering, University of New South Wales (UNSW)
Sydney in Australia. As a polymer chemist, I have made a significant contribution to the area
of macromolecular design with a focus on the development of green technologies for
advanced polymer synthesis. Recent achievement lies on the development of photoinduced
living radical polymerization (termed “PET-RAFT”) technique, which has been highly
recognized and attracted a great deal of attention in polymer community. Since a few years
ago, | have had several contacts with Profs Kamigaito and Satoh to exchange research ideas
and interesting findings during international conferences. The collaboration has been initiated

and one joint article review has been produced in 2016. However, this contact is not enough
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for deep collaboration and effective communication on innovative projects. Thus, this one-

month visit was an excellent opportunity to achieve the goals.

The achievement of this visit can be summarized as: (i) established my collaboration and
networking with international leading research groups in Japan, including Profs Kamigaito’s,
Yashima’s and Matsushita’s groups in NU; (ii) improved the access to experienced skills and
advanced equipment in polymer synthesis and characterization; (iii) opened up more
opportunities for innovation and creativity by engaging high quality of Australia and Japan’s
science and research. The collaborated projects which were initiated or undergoing during the

visit are listed as followed:

(1) Sequence control in polymer synthesis using PET-RAFT SUMI technology. There
was a challenge in my research project on monomer selection for repeated SUMI addition to
prepare multiple units sequence-controlled polymers. This challenge has been annoyed for a
long time. During the visit, a systematic screening of eligible monomers for this reaction was
comprehensively discussed with all professors in the group. Several monomers were selected
for experimental tests, which fortunately presented Indene was the only monomer for the
SUMI extension reaction and finally circumvent the challenge. More experimental work is
still in progress in NU and UNSW.

(2) Cationic and radical convertible polymerization by ZnCl, and ZnTPP catalyst
using RAFT approach under red light irradiation. Polymer architectures can be controlled by
these two catalysts using two different initiation approaches through the control (switch
on/off) of light. ZnTPP known as a Lewis acid is potentially playing as cationic activator as
ZnCl,. The concept has not been demonstrated yet but already on the way.

(3) Alternating copolymerization of natural occurring monomers using PET-RAFT
technique. This project aims to prepare sustainable polymers with controlled molecular
weight and architectures using green monomers and green polymerization technique. The
selected monomers will be comprehensively investigated for polymerization under different

conditions. One student in UNSW is currently leading this project.

Apart from the research work, everything I have seen, heard and learned during this visit
is engraved on my memory forever. This was the first time I visited Japan in my life,
although I knew a lot about Japan before. At the first day I arrived in Nagoya, my wife and 1
met our “tour guide” (actually a professor), Dr. Uchiyama, in Nagoya. [ want to thank him for

so much help, not only the work-related questions, but also the difficulties in my life in Japan.
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Of course, the greatest thanks should be given to Profs Kamigaito and Satoh. They have
provided a great opportunity and friendly environment to the oversea collaborators. I can’t
tell how much I appreciated to their kindness, generosity, hospitality and humours. 1 was
offered to live in one of the houses in Noyori Conference Hall, which has fascinating view
and living conditions. I received warm-hearted welcome and farewell parties, and also

greetings and smiles from all the people in the group every day. Many thanks to all of them.

Housing in Noyori
! nference Hall
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4 Sunrise from Higashiyama
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=
Lang Room
-

Fresh Food from
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Moreover, this visit provided me chances to understand Japanese culture and enjoy local
food. The professional ethics and Japanese craftsmanship are deepened in every aspects of
daily life, not only industrial products but also academic research in whole country. It is
impressive to see the systematic training in research for all honors and master students.
Together with the hard working, the junior students possess professional training and
comprehensive knowledge. There is no doubt that they will have bright future no matter

where they will work.

I really like Japanese food, including noodles (Ramen, Tsukemen and Udon), sushi and
sashimi, and assorted bakeries in convenient stores (really really convenient!). Japanese
wines (Sake and Whisky) are my favourites, too. Additionally, I was impressed by Japanese

public transportation, subways extended in all directions, JR line, Shinkansen.
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During this visit, there were also the opportunities organized by Prof Kamigaito to meet
some other top scientists in Japan, including Profs Yashima and Matsushita in NU, and Profs
Aoshima, Hashidzume and Yamaguchi in Osaka University, Prof. Minami and A/Prof.

Kitayama in Kobe University.
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Memorable Days Spent in VBL, Nagoya University
From May 22nd to Aug 5*

Ph. D. MORALES IBARRA Rodolfo
Associate Professor

Universidad Autonoma de Nuevo Leon, Facultad de Ingenieria Mecanica y Electrica
(Autonomous University of Nuevo Leon, Faculty of Mechanical and Electrical Engineering)
Av. Universidad, S/N, Ciudad Universitaria, San Nicolas de los Garza, Nuevo Leon, C.P. 66052

There are no words to describe how grateful I am to Nagoya University. Nagoya University and Nagoya
City has received me with arms wide open. It has given me the opportunity to explore a new line of
research, and in fact, a new line of research for this international group.

I have spent 75 memorable days as Associate Professor and Invited Researcher in the Chemical
Engineering Department; therefore I would like to express my gratitude to the Venture Business
Laboratory, namely to Professor Motonobu Goto fo the Graduate School of Engineering, who was also my
tutor during my Ph.D. in Kumamoto University, and to Professor Tomohide Niimi, Dean of the Graduate
School of Engineering, who gladly accepted the project proposal and extended the official invitation to
visit Nagoya University.

During my stay I occupied the position of Designated Associate Professor (Foreign Visiting Faculty) with
the purpose of conducting research on Nano-Process Technology for Highly Functional Materials and
Devices. In collaboration with Professor Goto we developed a Line of Research in Synthesis and
Characterization of Graphene.

About the developed research, it is only fair to say that we have successfully accomplished the research
objective of synthesizing Graphene; a two-dimensional hexagonal crystalline array of elemental carbon
atoms which has drawn a lot of attention in recent years due to its outstanding properties. An important
line of research on this matter is focusing in novel and more productive methods of synthesis of graphene
while corroborating its properties and applications. In our exploratory research we have effectively
exfoliated single layer and few layer graphene from graphite using supercritical water, supercritical carbon
dioxide and supercritical ethanol. The exfoliated graphene was characterized by transmission electron
microscopy (TEM), scanning electron microscopy (SEM), and Raman spectroscopy. TEM analysis
showed the hexagonal crystalline structure of the graphene layers while corroborating the expected
morphology and transparency of graphene in TEM; SEM micrographs also showed the morphology of
graphene layers, while the results of the Raman spectra corroborated the supercritical exfoliation of
graphene showing the characteristic shift towards smaller Raman number in the 2D band, 2676 cm-1 of
graphene compared to the graphite 2D band spectra. Supercritical fluids exfoliation promises to be a
simple and large-scale method for graphene production. Further research will be developed in
collaboration with Professor Goto for this matter.
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TEM Micrograph of Exfoliated Graphene via Supercritical Water

Nagoya city has welcomed my family as well. Giving the opportunity to my Daughter to attend the Itaka
Kindergarten, where she was incredibly happy every morning... There, she could learn and play with her
so many new friends. My wife has enjoyed the city and we have together visited around.

I've had an incredible amount of help, to get here and to go back again... Professor Goto is the kind of
person which with very small acts of kindness can create a series of events that change the world for so
many people; Kumiyo Matsuyama from International Affairs of Nagoya University, made our life so
much easier with all the paperwork; Ishibashi san who is the assistant in Goto lab, helped us with
administrative paperwork in Nagoya University; Kawai Shota kun, picked us up at the station and showed
us to our apartment (while carrying one of our heaviest bags); Wahyu san helped us with the experiments
every single time, nothing would have worked out without his help; the rest of the members of Goto Lab,
Anthony, Kaga, Maiko, Katsube, Kimthet, Kodama, Yukako, Haruka, Ai, and all the others, made my
time better every day in the University.

In these months, I have gained a unique experience, and I hope to continue to work with Professor Goto
and Nagoya University. Wholeheartedly... Thank you so much for everything.
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Memorable Days Spent in VBL, Nagoya University
From September 4 to October 6, 2017
Dr. Siti Machmudah
Department of Chemical Engineering, Institut Teknologi Sepuluh Nopember (ITS)

Surabaya 60111, Indonesia

First of all, I would like to express my greatest gratitude to the management of Venture
Business Laboratory (VBL), Nagoya University for giving me opportunity to spend a
memorable time at Nagoya University for the purpose of conducting research on “Nano-
Process Technology for Highly Functional Materials and Devices” in collaboration with
Professor Motonobu Goto of the Graduate School of Engieering. I also would like to thank
Professor Tomohide Niimi, the Dean of Graduate School of Engineering, Assistant Professor
Hideki Kanda, Ms. Kumiyo Matsuyama, and Mrs. Akira Ishibashi for the smooth arrangement

of my arrival in Nagoya University as a Designated Associate Professor.

During my stay in Nagoya, [ spent my time mostly at Professor Goto Laboratory for conducting
analysis, experiments, discussing with Professor Goto as well as with graduate and
undergraduate students, and writing some manuscripts and reports. At this time, my work was
focused on the synthesis of composite nanomaterials using hydrothermal and solvothermal
methods that is related to the sub- and supercritical fluids technology. Nanocomposites have
attracted a huge amount of interest due to their improved mechanical properties, dimensional
stability, thermal/chemical stability, and electrical conductivity. Nanostructures are found to
be of great significance because of their inherent properties such as large surface area to volume
ratio and the engineered properties such as porosity, stability, and permeability. Composite
material can achieve multifunctionality by combining the relevant, desirable features of
different materials to form a new material having a broad spectrum of desired properties. My
work was focused on synthesis of ceria-zirconia oxide (CeO2-ZrO>) and zinc-silica oxide
(ZnO-S10) nanocomposites due to their broad range of applications in various fields. These
nanocomposites were successfully fabricated with hydrothermal and solvothermal synthesis.
The fabricated CeO>-ZrO> nanocomposites with certain compositions could enhance their
chemical and thermal properties to be used as electrolyte of Solid Oxide Fuel Cells. ZnO-SiO»
nanocomposites fabricated by solvothermal synthesis increased their chemical and optical
properties for energy saving. I presented a lecture on September 25 in the 3™ Venture Business

Laboratory Seminar 2017 entitled “Hydrothermal and Solvothermal Synthesis for Composite
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Nanomaterials Preparation”. It was my pleasure to give a lecture in front of graduate and

undergraduate students who are very dedicated to their research.

Presentation in the 3™ Venture Business Laboratory Seminar 2017

I believe that during the one month at VBL, I have gained a lot of very useful experiences for
my self-development through interaction with researchers and students who are very
enthusiastic and passionate about their research field. I am very proud to be collaborated with
them because some of them are at the forefront of their research fields. Last but not least, I
would like to express my gratitude to Professor Motonobu Goto and his lab’s members as well
as VBL staff for providing experimental and analysis facilities. Moreover, because of Professor
Motonobu Goto, I had a good opportunity to meet Professors from Tohoku University in
Nagoya, and discuss about Chemical Engineering Society in Japan and possibility of other
collaborations. I thank again all who arranged the VBL program that is very useful both for

foreign faculty staff as well as Professors or students in Nagoya University.
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BIEMEEE VT, JUA RS T~ A7 A—]k
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3. A L2 %% (Results and Discussion)

BN, Ty T U T VRIROIBEE LS Tt XI2IE
< AREHD TTO B4 THRESNHIER T, =vF
PRERIN RS EA T~ EORER, TWIRIRE
30°C BLU40°CIZBIT D=y F 7L, ThEi
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WIZ, 2 T DT F 7 5 (R 30°C B5LT 40°C)
T, L L7=1TO Efpz A 1 BAMEE TRlgELIcL D
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: Evaluation of photoelectric conversion properties of molecular photovoltaic cell
NEEHEE, PREA, Bk A

:M. Kato, M. Nakaya, J. Onoe

A BRI R TR TER

:Graduate School of Engineering, Nagoya University

A BOLEAE T, ITO Wi, (ko yF 7, TRk T REBL 42
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(a) - (b)

, Al electrode
Electrode (AI) ( ZnPCfllm
Acceptor (Cgo)
Donor (ZnPc)

Electrode (ITO)

Light

200 pm

200 pm

(5kV x80) (10kV X80)

Fig. 1 (a) Schematic illustration and (b) photograph
of Al/Ceo/ZnPc/ITO heterojunction devices. SEM
images of ITO electrodes fabricated by chemical
etching at (c) 30°C and (d) 40°C.
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:Materials and Process Developments for Future Semiconductor Devices
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v —7{&75 300 nm £7255912, C, O, N, Ne /4
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LTz, B, —HoRBHIZEHF A T,
200~300°C DHBLILA NG L 7=, 512, HF BiRIZ X
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Al EWAEZEEL, vay M —F A4 —REERLT-, b
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3. At 2% (Results and Discussion)
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Be D VH IR 2 70~ D7 | EVIVERR FE 478 % LB
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W B CER D oT, ZHBEDZEND, Sh ERE -]
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em?) & ED
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0
- —
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1015 /\J
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E ‘\r\
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Temperature (K)

Fig. 1 Various DLTS signal of C, O, N, and Ne I/
samples (Tw=10 ms).
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Fig. 1 Lorentz-TEM images of permalloy thin film
fabricated on a SiN membrane under applying
several in-plane magnetic field.
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Fig. 1 Pictures of cell culture device fabricated in

this study.
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Fig.1 Enlarged view of heated element of the sensor.

Fig.2 A cross section of the sensor.

3. fif L %2 (Results and Discussion)
Fig.3 12872 % 3 DOBEmEEEGHEE UL (Z351) 5 BEm B
ISt O/NT— AT MV B 7T, Figll~3 |
IIAFR CRIEL v A T, EEEMEEE

(DNS) (2L 0 &bk R4 &bt TRd. Figs
£V, 100 Hz F2HEEF CITEBR(E L DNS I X 25HA
FIZRS &L TWAZ Enbnsd. L LaeRb,
ZLL EOEEETIEIEREIL DNS 1T &L 55 E X
DHNSIREZED Z LR D. ZHUE, AT
BELIE B PR TH D0, VU a v ER~D
BURBIC IV SBEENET LTS THhL LS
oD,

-122—-



—— Wall shear stress sensor (Channel)(U_ = 0.47)
— Wall shear stress sensor (Channcl){b’: = 0.60)

107
— Wall shear stress sensor (Channel)(U_ = 0.78)
10%F - - - Jeon et al. (DNS)(Channel)(U_ = 0.47)
3 ~ -~ Jeon et al. (DNS)(Channel)(U_ = 0.60)

~— Jeon et al. (DNS)(Channel)(U_= 0.78)

E_ [Pa’s]

10’ 10° 10° 10"
f1Hz]

Fig.3 Power spectrum of wall shear stress fluctuation
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Fig. 1 (a) Schematic diagram of a fabricated solar

cell. (b) Normalized external quantum efficiency.

4. Z A - Kt =5 (Others)

-2 E 3k [1] M. A. Green, Proc. 20th EUPVSEC,
Barcelona, Spain (2005) pp. 3-7.

-ALCA (JST) [JoREMS FEENL /e Va RT 760k
ERA L@ RA— N Va2 T WK ER OB
il

5. #3523 % 3% (Publication/Presentation)

(1) K. Kitazawa, R. Akaishi, S. Ono, I. Takahashi, N.
Usami, and Y. Kurokawa, PVSEC-27, Otsu,
Japan, 2017 4E 11 A 16 A

(2) ALRZZ, ARAAFELRR, NEPEE ) R, I
FER, 5 2 [7urT74 7 KEf eI —, &Rk
%, 2017411 A 30 H

(3) FRAFELRR, ALIRZZN, /NEPEL, INARE L,
g, TN, BIIER, 5 65 bl ISy
DR S, 5K, 2018 4 3 J 17-21
H

6. PEERFET (Patent)

72,

—124-



AL 5 :F-17-NU-0022
FIHERE AR

FHRREA (B AGE
Program Title (English)

FIRFEA (BAGE R AR, SRR s
Username (English) Y. Matsuda, T. Ito
ATE4 (HAGE EAN) WG YN & TR S

Affiliation (English)
F—U—F Keyword VY757 1« &0 4
1. % (Summary)

AR — SRR S 1 708 [ (R 2 1 & B D (ki) D
HEHENRZ 2T O S SE A D723 B (il ) 13K
TR BT OV AV SR T 27200 T IR St i o0&
OSSN LTp > THRmNEICRE R BE 52 57
O, ENOOFEEEZALINCTHIEETT—T 4 7R
TRHRE D THSIFITB N TEbO THETHD, K
WFZETIARRIZ AR SR o O PG 72 T SPffR AU D Ry i 22
{EIZ R DIk (Befidif) 3o K OVBh A Befid £ (BEfiliie 23
B9 DBRO S — ERRE O T M) OZENE BN
THIEEAMEL UToTe, AT T+ —LTld bR
O BEIDT= | o7 M =T ED JR AT D 75 K A [
RFAICET DO DO M TAEEETT- T,

2. EEr (Experimental)

[(FIHL7= 70358 ] L —W —HiimdE & (DWL66FS) |

RIE —=vF 74 (RIE-10NR) ., 7 V4L~ A /A2
— 77— (VK-9700)

[F285r71E]

L— P EICTT T~ A7 B L, 74 R
7T 7 A\ TREM B CH LB BT ST =/ — (28R
H-D#% ., 100~1000pm O fHifE THLE S-S 100nm
A= =D& RIE (TR LT, I THIRORE S

10mmx25mm £L77, =T 715 RIE DL U EITHEN,

100nm DOWEESZ B L T245. 500nm DiEHES% H
FELLT 10 S EhEL7=b D& ERk LT,

3, KL% %22 (Results and Discussion)

BRE FEBRIIN TR 2 AR NSRBI EEL | AR
7 CHEHEIR (=TF L 7Y =m—)L) %:Mé? IEHET
HEATHZECIY, EREE LA B3 5%
B2 DT T2, MIEDHE R, =y F 7Sl

ARCHIDIN T3 1 C o> W A B Ak £ R 7E B A OO A B

:Dynamic Contact Angle on a Micro-Structured Solid Surface

:Graduate School of Engineering, Nagoya University
LN, BeflAy, —AHSRR, HEfidi

)TV Tl A N Bp HZ L3 bonoTz, Fig,

11203 100nm OEESDIEZFF OB E Vo LED | K
SR D OBEARFR O AR B S O RFRZE LD Bl %
TR, BEAER AN (T [ 2 L C— REAY L [ A i D E
DALEN I E DT D AR R 5 S A3 32 B
(1~1.5s 72L) WHHZEN DD,

1.5

E
£
5 W
o
[
£
(¥
o
@
=05
2
a
0 L L 1
0 1 2 3 4

Time (s)
Fig.1 Trend of measured contact line

height relative to the static interface.
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Fig. 1. (a) Schematic cross section image of the planar
patchclamp chip fabricated by Bosch process. (b) SEM
image of the chip surface with micro-through hole and
cage structure.

Incident angle is 15 degrees. Scale bar is 10 pm.

(b)
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rise time
Fig. 2. (a) Observed spontaneous channel
current recordings. (a-I) TTX (Tetrodotoxin)
(1 uM) is added to the bath solution, and the
membrane potential (Vm) is 12.6 mV. (a-I) TTX
(1 uM) + CNQX (6-Cyano-7-nitroquinoxaline-2,3-
dione) (25uM) is added to the bath solution, and
the Vm is 16.0 mV. (b) Bright field image of
neuron after 24 days culture observed before
channel current measurement (a). Scale bar is
50 um. (c) Eight
examples of overlaid channel current waveforms
of (a-I). (d) Average channel current waveforms
in (c). Single exponential fit is overlaid. The 10-
90% rise time is 3.6 ms, and the half decay time
1s 6.2 ms.
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Fig.1 Raman scattering spectra from a damaged region

(red) and an intact region (blue).

Fig. 2 TEM image of a LCC inside SWCNT.
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Hazhssin Ba HEEL, JemMIZ =ot CuO F &k
2RI LTz, =Rt 7 BEROER 7L L, Rl
b rm itz IR LT AL PR LS E O A ZE R T5
ZEIZRY, FREEIRO T REHIE A AT,

2. 328k (Experimental)
(FIRI L7 702808 ] ks o - e — X
[ 32805 1%]

F7, SRR G (2.5 M @ NaOH /KIEIR
50 ml, 0.125 M ?(NH4)2820s KR 50 mDIZiR 3 2&
(ZRVEBAL S A LS, Hof B2 CuO F/77v
ICu(OH)2 T /U AV AAERLT-. 2Dk, CuO &
Cu(OH)z: % Cu20 IZE(LEEDHT0, RIEHEATAHIZT,
JNENEEE 500°C, INEMKEHE] 1 h OGARICTNEGE LA S
Wiz, S6IZ, FFRLT CuO T /& RE A5 Cu &
A W CREMAERL, N TR RS L CTEE
WK RZATHOZLIZ XD, BB EOREEL T 7.
F7o, HERE L2 O TR KR AL R L
7=. SEM #2213 92 b B8 0D v 1 FE B - 1 2 i —
Rz TTo72,

3. fii R LE %2 (Results and Discussion)
{LZ UG R Z 70 min (29528128~ C, KK
FBEBIHRD IR EIR T, B RIEEMEET 2.03
mA/em?, KFEKFBEBLNTR 2.50%03 55417z
Fig.1(a), (), (ITZNZNUGKEF 60 min, 70 min,
80 min |2 TERIL 7= CuO F+/777/Cu(OH)2 /7 A
YOBEG THS. Fig.10)iX Fig.1(a), (&th~5L,
FI7TUDRESDREL, BN ENZENT1D.

(c)
Fig. 1 SEM images of CuO nanoflower/Cu(OH):

nanowire with reaction time of (a) 60 min, (b) 70

min and (c) 80 min.

ZOFRERED, TGRSR 70 min (2TRKE
S HEBITIRR LR, HEMD KRG /LT — Y
BN R EIRSTT280, KGR FEZEHO m I H]
(CAGT)
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Affiliation (English)
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1. % (Summary)

BERREMER MnN 1L T A V% & Eenich b
TR IR IR E~640 K 26752880, BifE
SN TS IrMn DL 7 A% VG e SO A
ELTHEAZED TND, TITARMIETIL, MnN &
— 7 AV CosFeN D7 /LT #¥% v /L
LIERBIROEREAT V) 2 OB EOR 21T >
7o
2. FBp (Experimental)

[(FIR L7z E7pd5@E] M0 X BRIEHr2EE  RIE =y F
JAEE T AN YT T T K
[ 2505 1%]

MnN/CosFeN f&/E i< Mn 355 CosFe #—4"wk
ZHWT Ar+N2 IR A T AIZED e~ 7 R b AR
YAV I IOMERIL T, MRS 7oA S X e
PrEEE I ISR 2, 5205 MERESHSHTRN RIS O
SUFFED RN ZAT 72, Fi2 57K IR BT S E
DT ANV T FT4BL O RIE =y F 7% N TR
— W=D TE Tz,

3. A 2% (Results and Discussion)

Fig. 1 IZ{E# 1L 7= MnN/CosFeN /@50 mE ks &
O N XRD O R4 7~7, MnN LU CosFeN (ZH
KT D E XRD /% —U BBLUIEIL, N AT YT
4 IRV BRSN TNDZEED, 7V F LR
RUHEBEEAGONTZENR DD,

Fig. 2274+ Y7 T 7 4B IO RIE =y F 7|2
FJOERIL =R — R — D E B AR T, /LR —L
=% TR CTRIE 21T - 7o S 7 R BT 2R
DFER%E Fig. 2017 T, IREE NS D8 — 27038
BB, LB DY — 7 D35 0 2 HbICx g T
< ADBHZANI 7L TWAZ LI HAEA L WD EH
ZRLTWD, T2 5 MnN &~—7 A LBk

:Graduate School of Engineering, Nagoya University
UV TTT 1 B AL, BN Loy T, R

CosFeN (2B T, BIRTRHEAEZ /R T 7 /Lo 4%
VIR E LT EREOERN I S LT F AR L TUND,

Log intensity (arb. unit) =
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Fig. 1. Out-of-plane (a) and in-plane ¢ scans.
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Fig. 2. (a) Photo of Hall bar. (b) Anisotropic

magnetoresistance measured at room temperature.
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5. fi 3L - ¢ 23%% 3% (Publication/Presentation)

(1) T. Hajiri, T. Yoshida, M. Filianina, S. Jaiswal, B.
Borie, H. Asano, H. Zabel, and M. Klaui, J.
Phys.: Condens. Matter 30, 015806 (2018).
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F—U—Fk Keyword JEAK - RE
1. % (Summary)

AW TIL, =R Ay N — I iiE L m =R R x2 f
T 5T )77 A=A FEAFEIZ L DPEEEICE B L, N
HZER O MIERE BIFEL TRAE T T A< IZ L5
B %3 7D 7T A~ IIM B BRI I S
TONERHLZENFOILTEY, ZNET /T 7 A3 —
AHEATENZ 38 ] 52820 ki3 T /7 7 A3 —

AREATIED ORI ETRATELHIINIRD, T DRER,

PERIE T AE R S, IR PEREO M B RIBID,
SRR 28 HEEEDOMISERRBEIZISN T, ZOR RN ERIIIR
At e AT E BB R T LV RS- D T, A4
FEILZ DN TN DN TS HITIESIRD T THRET 5,

2. 3k (Experimental)

(FIR L7z EpdEE] EEMNE B (B NAT7
T 4—VT 74 S4300)

[ F2B 5 1%]

SERREAERS 400 nm ORI T ZVa=RLil) )77 A
= RREATNEN TR &2 DI AFED RRJET T A~ 2 AL
K28 1.0 pm ORVAXIVVER AT VHERL 1 OEiE %
1T o070 T /7 7 A= AR AT NED L) FLE TR - KD
HREV 2.3 um THDHH, JEHK F~DRLF DB X A5
MR o7, TR E ORI AL ZTE L | £ D2 )
BF )77 AN = RATENF OB TR A HEF L7z,
Fio, EEBE PSS X o TRER AT RN kL 1
iR EA B LT,

3. fli F-#% %% (Results and Discussion)

flix DI AFEOKKET TR~ ZFAESHE | ZIHE ]
%ﬂj:%/774’/<—N%Ez‘ﬁﬂ%@rﬁiﬂ%%ﬁ%ﬁof:%*%
ANFRATT I D PR 22 ] O RL 7 FEHLARIT T T A~ BREF I
STHEZEITHMNL, ¥1Z Ar FI9RX~EH R L& 10K
RORLT-FEHR NP ST, ZOMEIE, S5 e el

CRKET T A& HNTZT )7 7 A=A IR O fg it PERE D ) L

:Improvement in filtration performance of nanofiber fabric membrane by using

:Graduate School of Engineering, Nagoya University
8 TR R, g, T/ 7 7 A/ — | ki1

TR T4% THHDIZXKFL, 63%ITHELT-, T, ik
DOARFRATEO Wi SEM Eifg (Fig. 1) ZBIZ2 L7/ A,
7T R RIBH TR 7Tl b -tz
HEC FREICH, Ar IR~ Z S35 2 & TRk 773
[ZFHSNAD I/ DT E D RS,

i
Upper Iayer ‘! Upper layer
v -

el J..
;i .J] ’ p’

" /5 jf ’Tumi

e

o T
AT I

(a) Non-irradiated

(b) Ar irradiated

Fig. 1 SEM images of internal particle retention.
4. ZOfth - FrEl#H (Others)
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(1) @ilFesl fih, BAMMERR 725 70 IR RR S
FRk 2946 A 2 H
(2 miliFgoL i, b7 L
2949 H 20 H
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1. % (Summary)

SMES (Superconducting Magnetic Energy
Storage) | L B E M E V- CTES 7oA VIC BT A3
L. B2 PAC COKAEIR L TBRIZI AT DR AR
TARNF—LL TR DV AT L ThD, VA Itk
12 MEMS (Micro Electro Mechanical System) 117
2O THIROTEZAERIL , 20 I B B2 )
AL ZETREEAANN AR LILNTED, ZO#
BEH A NVEFEE T DL TSI NepS Li k&Y
(ZVCEC D RV — &R0/ M SMES 03282
HFEL T,

2. 2Bk (Experimental)

(FIAULI- 70 d8E ] AR FEaMesE, BaARE, &l
U - AR

[ 3255 1%]

Si AR EIHREMEA BT D YBCO Zif ft 7 [ 3
Wi TORHECRUE T H7-D12iE, Ny 77 EE L CYSZE
BLO CeOe @ENMETHD, K EE 3 L~ R A
BB L CRIEET o721 | IR 36 KL OB
L — R T 57 BER AR LT, F72, B R
FOMRAE ST T 57 Rl L OWriaiz E A E
BEAMEE AR L CRBIZE LT,

3. fif RLE %2 (Results and Discussion)

ARy B BRI LDy 7 7 @O Rl 1A Ek &<
ZALTHZEMN Fig. 1IRT XRD 08 bion o7, i
B2 g Ty 7 7 A BLMAEL £ D RITHRL T
YBCO i3 Te=45.5K Tl krEa R~ L7z (Fig.2),

:Institutes of innovation for Future Society, Nagoya University

:SMES. MEMS, ik - REB 22

—Ar5.0 Pa

—Ar0.5Pa

1.E+02

I YSZ (111)

25 26 27 28 29 31 32 33 34 35 36 37 38 39 40

20-6

Fig.1 XRD spectra of of YSZ buffer layer on Si

wafer at different sputter-deposition condition.

D@@D® (4 probes method)

Fig.2 Superconductive characteristics of

sputter-deposited YBCO on Si wafer.
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(1) Y. Ichiki et al., 30th International Symposium on
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1. B % (Summary)

Ti-Ni FRARFEEA AL, Z OFRGEEE o
FEOMMIIBSREIES, TS AEREAEE /T 572
W, HfxRERT ASA ANGHISTHWS. Lavl,
Ti-Ni JERGEEASOMTHENZ LS, Hilizv 1 ¥
—MOBMTEIR THEA SN TV D Z ENE . T4,
Z @ Ti-Ni BIRFLIEA &M T2tk Lz, R
BRI 2RI L 72 BN T8 AT RE 7 Ti-Ni & & s
FEREEEER STV 5.

BRI HEERGEE A 4, Ti-Ni (28 =T 2R
LIZBET, ANy ZEQFIETHEYSD L, T A
B 2 RGBT 7 A5 . RE4EBmAETR
ik & CMENT 2 &R BRI 2ok L, BRI A
AREE 720, fERICRWV ER e EOIRLE A& T
INA ZADNERIRAIRE L 70D .

AWFFETIL, Ti-Ni-Zr B IEERRGOE A 6 O E#
THRAA~NDIGAE BIEL, REE&OEREGED—
DL LT, 7/ — FomakBRic CRMlid 5. 2hm7e

PEHRSREAT 5 1, o BT B ) T AFRE NS,

ZItlRRE A /Xy 4 E 2 W TR DD 7
NEE (AT T V) ZlEl—HMR BICER - 135,
7 — RoriaBRIx, JIS T 0302:2000 @ 48R4
EMEIOT 7 — R oriaRic X 2 mit e O R 71k )
(CHEU T, AEEKIcER U2k 2RIE L, BAL
RG9S & CortmdhiR A BUS L, AE A D —
R 24T 5. A TIET / — Rotisko o e
F MU T AR ATRETR T A 7T U R OFE - BUE
ATV, ZOHFAME GRS 5.

2. FEs (Experimental)
[(FIAL-EpdEmE] —fiEE —X, s koL —
WUV TTFT T4 RATF AR, AN H Y TR

:Graduate School of Engineering, Nagoya University.
UVTT7 4 G AL, BN Ly TF 7, 28y 2450

—z
[ 32505 1%]

TER U737 14 7 7 U % Fig.1 (27 . G IR
(4T AFEMR 2V 7 A7 T et A% T Au/Cr
fldifE, o7V EaE R L7z, Ti-Ni-Zr %o 7o
fEnb2VLER (773 K -1 hour in vacuum) D%, ER
Ny R IR LSS HERIEE 2 —T 1 UL,
ERLL7=. Au B, Vo 7IVBORBEICIZA Ny 2
v TR WL,

Electrode pad

Metal wiring

o i
g Insulating layer

SMA sample

Fig.1 Image of HFSMASs library for anodic polarization

test.

3. fii R LE %2 (Results and Discussion)
AT E HNCTY =T AL —THRNVZ A N
EEITo T, ZORERE Fig.2 IRT. Y — NER
DOEMNG, Peorr13-0.44V TH D EHERI SN D, F
o, EAENA 0.7T6 VIZE LI L &7 ) — NEHIIHE
MU =D T, PulX 076V THSH. 1.0V LHIT
BT T L7 Z LR ST, 2Dk, B=1.49
VA OERS EA- Ligw, 3.0 VAFEIZ/e -
7o EWPERREE 7eo 72, Ti-Ni JRIRGEIEA & DL
IMTCHEERZRT / — otz R L TRy, K=
e MU TOVEHIEAR COREICHE RN LA

BN T,
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Fig.2 Polarization curve of Ti-Ni-Zr sample.
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IR, FHE
:J. Sakurai, S. Uejima

1. B % (Summary)

BIfE, ®722 MEMS /ML - migae b 7=, fuh
TSRO ERL S 0 ADFEST S RO BTN,
MEMS O/NMRbIE, ZEFEMED M B CEL—,
FRFOEIEFESIROAEDR NS T2 % . £ DORER,
7 AR A S DN G 1D B A C &7
720, BELIZT NAAERRE EBLDT- DI, EREITHE
DT O AN E L2 D, RS T, BmEIR
(RIS C D NERIG S ZARFIAS AT REZL VR IR 43 JB AT T A2 3
HLW, 280X 0 Ar JEFREEIZ D NHEE il s
BRI LD B 1 T AD IS kR FNC XY, MEMS
DIEARREGE THD A AT 77 AOEREZ BEL
7-.

2. FBk (Experimental)
(R L EndE ]
L— =it — X, VT T T Ay F U
&

[ F2B 5 1%]

Fig. 1 [T/ T a2 %74, L Uav iR Bica sy
FALEAZANT, IR
BRI A% RS 5.
=% 3.3 pm, &A1
77T AEAT LT
mm, Si HARY A3
(125 mmx0.2 mm &
L7c. 2O, I

Ru based TFMG

Cr_———
Si ~E
Sputtering TFMG/Cr

'

Anneal

oE e n

JERERS S 73037035 89 RIE

\Z Ar AT, Fig.1 Fabrication process
T, AR of TFMG diaphragm.
JELL T CEVL P A Ji

L, &\H7AOHEREMZHE 5. K&, vU=

A BRI R TR e R
:Graduate School of Engineering, Nagoya University.
UV T7 4 @k - HEAEE, BN L=y F 7, MEMS

: R 8 T T Az T /N s R R R A B T e ORISR

:Fabrication of light management substrate for Dye Sensitized Solar Cell

Btz RIE = F 7452 L CHIEO ML 8 T AD
HAT 7T LB 5.

3. A JL L2 %% (Results and Discussion)

Fig.2 |12, UL 21T 3|Z as-deposited D4 g7
ATYERIL I AT 7T 1
DEEA7F. Ar J£ 0.8
Pa TERL7-5A1X, &
HEIINZEOF AT 7T
AR LT,

Fig.3 |2, 2SR E
HAROWNIRIS ) D BEFRZ
AR BRI Z 20 A
BT ADEIERRFIDIEL D, mHIT DT ETENR SR
HZAD T THIROEIE N DIAET D, ZOBIST )%
HRL, ArJ£ 0.8 Pa OEMONERIS HaFF o>V 70
. BULBERE S 320°C & 340°C OF T, Wi
FNTERENSG BRI LT

< 200}
100+

Fig.2 Image of as-deposited
TFMG diaphragms.

3001 As-sputter
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=
(e
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Temperature (°C)
Fig.3 Effect of anneanng temperature on internal

stress of TFMG diaphragm.

Fig.4 1o, BMLEREL X AT 7T LDT= bR DB
ZoRd. BRIRE SOV 7, BB OEHS 12 B
T 5728, 46 pm D= HBFAELTZ. 330°C LL ETEL
WLBRL 7o TG, SRR O X AT 75 La 5T
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Fig.4 Deflection of TFMG diaphragm.
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:Development and evaluation of high-performance magnetic sensor device
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1. #%2 (Summary)

BRSPS (GMR) 2 R A LTz o —I
AL ASATRE . BB L o T Hi & >, —J7. GMR
FFxISIT B =S T 28V T T
%3, GMR R EFIHL TOD7=dIz, SN LI )
ZOrEECEI WSO R DD, AR TIL, EifikE
RAWLZ LIS I DB A RE T2 ERRL |, ER
{107,

2. FEi (Experimental)
[(FIA L= F72 055 ]

8 ST~ R AR AT E | R R
A7 LfE, ECR-SIMS = F 7 4k
[ 325 051%]

8 L~ Rha L ARy B T E A T Ta / Mnlr
/ CoFe / Cu/ CoFeB / FeSiB / Ta /Glass sub.(D-263
0.1lmmt) DOFEERTY TN AEERILTZ, 2D, Fig.
TR TIINC 1 DOHAM FIZ 720 GMR #4527+
NIV 757 —8BX O ECR-SIMS Ty 7 4 % F
TYERU 7=, 1B 7= GMR 3 125 HH [B] B8 L TR A aA
T, HIAFEM B T T2 DE 5O A T mAT—
FZEOBIIL T, BIEDES GMR F 12X, A=
AN W TEFADTZD DB R AN A T, o7
DRGSR I SRR S AT DA TV THRIEL

77

Fig. 1 Top view of GMR elements on glass

1
600pm

substrate.

RSN EHERE . BN T F o7 e

3. i L *Z%% (Results and Discussion)

GMR # F-IIIZE DI DA RS NEIINEN T
D, GMR O I E IHREIL TV A8, A7 AH AR % i
FCR ST EIMNZDEIRBEOBERA R b7,
FeSiB T K& 7B EE A > TR, IS LD Z DR
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KT 189 Thotz, Fiz, ZORIED IS IR
45720 KB, B X —2FE L
X —DBENSI I 2l —ar B THE ERiERE
EIEN IV IR Ty gl
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BE., 2 OB IR FIEDNREIN WD, Alal,
Co BBHEEDOER T T ANAE L — VR A8 & 3
T,

2. FEEr (Experimental)

(FURL7ZF72380E] iR, B ER
27 L, ECR-SIMS =y F 7 4L
[580714]

Fig. 11§ L7 AN TEAN 2 VTR
DI TFINETIERIL 7=, ~7 Rhar 28y 235 @ &
TYERLL7= MgO / Co/ Pt/ Ta/SiO2/ Si sub.zE 1
— AT EEE B IOV ECR-SIMS —y 7 35 @ 2 A
TAR— A AN—DIARITIN T U, R—L R —DligIE
3um BEU 6 pym LU, D%, 74NV T TT4—%
W THEfxIA T D HFO2 LFEMBD Al ZHERESH T, 1
L7 HE AR, Fig. 1 IR INCER UL 2%
L. ZOBRZAECLRFE AR —/VEELZHEL T Co D
{BIRBEZBRMIL 7=, F7=. Fig.1 ®IHI1Z HfO2 1@ L T7

—NEE Vo 2L,

Fig. 1 Top view of fabricated sample.
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A ERE

3. fE R L2 %2 (Results and Discussion)
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EURDOAE L MLZIZED Co @ OBMES KERLT=T-8H &
FEADI, AE VIR M E RN EBR TE WD L%
RLTWD, £z, TOEME X Ve lodvZ kL=, £
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Do
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AR LTI W E E LA TERY
Ja HER e RIS SE ARG L R T

5. XL %/x\%‘i’%(Pubhcatlon/Presentatlon)

1) JEBL fh, 555 [ A EE S SC M X 20T
e, AmEKR, ¥, PA30 (2017)

2) 8L fth, IEEE Magnetics Society 4 /24
Fotzes, SREEINEER, Z (2018)

6. BHERFET (Patent)
72 L,

—140-



[ o-eEicks :F-17-NU-0041

FIHERE BRI

FIHREA (B AGE :NiO RO AL

Program Title(English)  :The formation of NiO thin film
FIE 4 (HAGE paw

Username(English) A, Tsuji

AR (B AGE AR RFR B TR e R
Affiliation(English) :Graduate school of Eng., Nagoya Univ.

F—U—RK Keyword

1. #%% (Summary)
R 3SR G ED R - BRI O R imEa L 2 7

B AT BAGR AT/ DICEE/RMETHS. [RE

FA PRI OREIE T NIO M RIET 524 T,
BURHRTE O I EOB LAY, BARRE AR
RECOBPENEE RS,

2. %5k (Experimental)
(FIHLI-E70d8E] 3 i~ R Ay Z4kE
[ 32805 1%]

CFRP ZARIC NiO Zf&EJg L7z, Ao &% Ar 5[
X, J£16.2 X107 Pa, RF /XU— 100 W OFKMHT
fTol. fERILT=Y U 7 B F @y

(i) NiO/CFRP }AK (4 inch[J), f&ER5ME 20 4>

(i) NiO/CFRP 4K (4 inch[(D), FEf@isfi 15 57

(iii) NiO/CFRP 4K (4 inch(D), FEf@isf 10 5

3. fiti L #%% (Results and Discussion)
fE%oY 7% Fig. 1 17T,

(i) (i)

—

Fig. 1 Pictures of NiO/Substrate fabricated by

different conditions (), (i), and (ii).

NiO OEEL, /£05 232, 174, 116 nm Th-o72. =

Nohk~AIaL  REEF LY —ET T 7 4% T

FIRFFCORMEIREDRE LI T/2oT2. TOFRERD

F LT 232 nm OHIERERA Fig. 2 17, 708, 1
pixel [ 2.5 um TH5.

RSN BEHERE, 2o%o % NiO, % i LFE

.,A‘J‘,-u AN SR AN )
200 300 400 500
pixel

Fig. 2 Temperature distribution of CFRP.

ABHZMBAEA T 72> TR 28, AR ThAUZE—IR
FEERRDNDS, WS B CIX R FEHME LR NE D H R D7
WERTHIREZENAET TS, ZOERKZEITK 5°C
THY, EHE7RIRE AT TII72 W ED MR CE. ftho
JEIEDOREIZ I T [FEROFE R Lo 72, fEFR KD,
232 nm TIEEARHH5T72<, NiO OFiE RN KEL
725 TERY, BRI DK R &Y — (L TEpotzl
EBZoND. JOFEEEZ RELTHILTHEMBPLRHIE
DHTENTELN, MO BN LD EEE RR 223
MUTCLED. ZO7=8, HEOTT Va2 A, FEENE
JEREIZ G-A D BAT DM DD,

4. Z O FrEt 18 (Others)
< I AR IR (A BRI L £,

5. #2238 FK (Publication/Presentation)
L.

6. BEH AT (Patent)
7L,
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PR :F-17-NU-0043
FIHERE : (R SE
FIARREA (B AGE)

Program Title (English)

response to osmotic stress

ATy T HEEH 2 B LD B BRI OSBRI E R O AR I

:Measurement of mechanical properties of single Synechocystis sp. PCC 6803 in

FIHEA (A ARGE HEEZY, Ty T4
Username (English) :N. Uozumi?, D. Chang?
ArlE4 (A AGE 1) BALRS KR TR

:2) A RREERERE LA FE R

Affiliation (English)

:1) Graduate School of Engineering, Tohoku University

:2) Graduate School of Engineering, Nagoya University

F—U—kK Keyword
B

1. #%% (Summary)
Synechocystis sp. PCC 6803 is a kind of model
organism for the study of photosynthesis, biofuel

and environmental stress adaptation. In the
adaption mechanism, mechanosensitive channels
play important roles that they work as a kind of
regulator to response intracellular pressure
relating to osmotic condition of culture medium.
Thus, we can evaluate the activity and role of the
mechanosensitive channels by measuring single
cellular stiffness by using the robot integrated
microfluidic chip and optical tweezers.

2. FB (Experimental)

[(FIR L7z 7225 E ] ~A27T4F, L— Bk,
A B 7HEE— ICP my T 73 E— 0 A
L7 —4EE | Deep Si Etcher

(%8 71E]

Firstly, rectangular substrate chips are cut out

from the wafer using a dicing saw. The photoresist
on the silicon chips and glass chips are patterned
using a mask aligner. The mask used in the
patterning process is manufactured by a laser
drawing device. After that, metal film formation is
performed by using a sputtering device. Then chips
are etched by an ICP etching device and a deep Si
etcher. Then, the etched glass chip and silicon chip
are bonded together by a bonding device. Finally,
the backside of the bonded chip is patterned again
and etched. Thus, the chip used in our experiment
is fabricated.

3. fiE gL #%% (Results and Discussion)

The microfluidic chip utilized in this research

was made of silicon on insulator (SOI) wafer

consisting of three layers, a device layer, an

: Cyanobacteria, MEMS, Osmotic, Mechanical Properties, VY777 ¢« @&« il 4

intermediate oxide layer and a substrate layer. A
stretchable pushing probe and a beam type force
sensor were formed in the device layer by
microfabrication technology. The pushing probe was
connected to the thick silicon substrate layer via the
intermediate oxide layer. In this way, we actuated
the probe by pushing the thick substrate using a
piezo actuator.

The target cell was moved to the gap between the
pair of probes by optical tweezer and then
compressed. By measuring the displacement of the
pushing probe and the force sensor, we evaluated
the stiffness of the cell, successfully.

4. ZDfth - F5FLFE 5 (Others)
SLFERFFER BT RN R (A4 BRI L
e
+ BE SR -
(1) Chang, D., Sakuma, S., Kera, K., Uozumi, N., &
Arai, F. (2017, December). Mechanical

characterization of a single Synechocystis sp. PCC

6803. In Micro-Nano Mechatronics and Human
Science (MHS).

(2) Sakuma, S., Chang, D., Arai, F., Kera, K., &
Uozumi, N. (2017, January). Mechanical
characterization of cyanobacteria under osmotic
stress. In Micro Electro Mechanical Systems
(MEMS).

5. - F %5 (Publication/Presentation)

L.
6. BAE R ET (Patent)

7L,
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AL 5 :F-17-NU-0044
FIHERE [R5

RS (B AGE
Program Title (English)

RTINS LD DlEE 7 L DB 3

:Development of heart model Using multi materials

FIRFEA (BAGE : LA —

Username (English) :S. Ikeda

ATE4 (HAGE (T AL AT AT 4 TV R
Affiliation (English) :Fain-Biomedical

F—U—F Keyword TR IFHERE, TR - TR REBIZE, AT

1. % (Summary)

~ VTR B E A LD DB 7 LV DB I
BIFD, BRMEARPNEASNI AN L E BBk
R Lo T2 =R TTAEE R ZIETE 3 2 EIZ DWW T,
AT BRSO A R H L=
2. %5k (Experimental)
[(FIAL-FAdEE] T8~ rara—7—3K
[z J51E]

SeaE{btE AR e Vv E 3D TV Ak W IZ EREE
R0, BN ANA R VA E N LSNE DD DRSNS
FHTRDETID, DI BRSO =k e (A%
TERIL, IRCIEIEE T V2~ A /ara—T7% AT
FHRIL7Z.

3. fit FLE %2 (Results and Discussion)

Fig.1 IC/ERLIL 7= DT T L %, Fig.2 ICE#IRET L

ZRY.

Before heating After heating at 61°C

Fig. 1 Photograph of left atrium model.

Fig. 2 Photograph of artery model.

DLMEE T /WTITIRFE N 55°C T B Z0b Al
WHNCE BT HEREEANLTERY, BT —T /LT

PASE NI EF ] o N [ Yiii P B @S 1 S
I ATRE T D. ZOLMETE T L ERICH B VT, B
BRET AV EERLT-. OB EIIROE S| TN
BNZEDHT 0.6~0.7 mm DIEE THD. ZO R Z2HE
EREAER T 270, BARIE AL AR VR
Zx L TN D FEN T DR AR 3522 T, Fig.3
W RT RO 1 mm LA P CIREIEZHIEH L CE rlhE
72 AL, BERE T VORI LT,

1.4

1.2 g

]

=
o

Thickness [mm
= o
-

=
(=T ]

20 100 150 200 250
Exposure lime [g]

Fig.3 Relationship between thickness and
exposure time.

4. F O FF5t A (Others)

R FEE
B N Hdz (Al B KRR TR LEarseR
5. i 3 - 523383 (Publication/Presentation)
2L
6. BHERFET (Patent)
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AR :F-17-NU-0045
FIHERE  IL[RAFSE
FIH R EA (HAGE

Program Title (English)

LA 2 FEAR & 2 8 e ol B R 7 B — e 4y BB AT oD BR &

:Development of ultra-high speed and high-resolution single cell sorting

technique based on flow control

FREA (AAFE
Username (English)
ArlE4 (A AGE
Affiliation (English)

SERREW D, SREPEUE 2

Y. Kasai?, T. iino?

D) AEERERFG TR, 2) BRURSE R B ToEr e R

:1) Graduate school of engineering, Nagoya University, 2) Graduate school of

engineering, The University of Tokyo

F—TU—F Keyword

1. #% (Summary)

AR, MR AT O EENED D, A MRazs s A%t
BEL T T NN =T T EACE B R EEST
WD, ARRFZE TR, ) AV VI T ORI I RS
D% 1ERZ BT 5. ARTIX, WAKHIET S22
ELT, MEMS I TEFZ AW TA T LR 7%
T ovATGNET T EHAE LT, ATV RTINS
REREN S PR/ AN BREN T/ F o — H A ST DT e
T, BN IRWEIR C O IR T2 FE BT, 1F
R F AR RS 2 O T, TERIREE T o7z k&7
AR @ HY —T 4 TR L T=D TENEHE TS,
2. FBi (Experimental)

(FIRL-FE24E@&] Wi e ~A22774F L—F
—REEAEE ANy 2 E - ICP =y T

g —X, ATy R E NG IR E R —
=

[ =5 T71E]

777V —ar vt A0 FIEE FiloRd. £,
A B 7 A A N CA R TR A 1T AR 2Rk
L, L —W —fildEE CIERL e 7 bRy v 2T T
TATHHNTHIAEMR Llcoy F o7~ A% AF RS
5. FD%, 7Ty F LT W TH I AT T
T 5. BT, HTAL Si A CHAL, Sim ki
SU-8 /"% —=7L, ICP =y T 7i@E% T Si
O TELTY. RIZ, 7By TF o T a2 T2 HTAD
25 Si EEEA L TN T AR 7 A M P AR F
Ty F LT RI e\ B —=2 7L, R T T AN
WCHTADOE I T AT, e SR T U7 Si-A
FAFMREEW@IN LU= 0T AR A A THEA L
7-.

3. i L #Z%% (Results and Discussion)

FROTFIV = ar T AE R T, HTA-Si-H
TAD 3 JEREED, ATV EE AT D~ A7k

UV TTT 4@ RS MEMS, B fE 5y B

Fo T OIS LTz, (R L Te~ A o aiiiihTF v 7 %
W CHRIRHIEH OJNE Z RN L 72 L 25, I EI
150um, JEZREH 16 pus WD IRFEIOD S AN 2R )
L7z, oI, MDY —T 4 7 EAToI2L A, Pk 2
m/s DA T T, AL—7vh 23 kHz, K= 92.8%,
FEE 95.8%, YV —T 4 7 %DM D A7 90.8%% i
L7

4. ZOfth - FFi FIH (Others)

- L[EIMFZES

B A B (A BRI TR LS R

- 33 SR -

(1) Shinya Sakuma, Yusuke Kasai, Takeshi

Hayakawa, Fumihito Arai, “On-chip cell sorting

by high-speed local-flow control using dual
membrane pumps”, Lab on a Chip, 2017, 17,
2760-2767, DOI: 10.1039/C7LC00536A

(2) RFTRASRIEIC LD &R A Ty 7 i —T 1
7, SHE, VeTRIELER, BN, B A, B
AW F DR T 47 A A h =) A
(ROBOMECH2017), 2P1-P06, 2017

(3) 3 WL~ AV RIRIZ I DL FIRIND T +— T
V7 AR, VRIEED, HiHEE A, &5 35 [ H
ARuRy MERFHRER S (RSJ2017), 3E1-05,
2017

5. G- F %5 (Publication/Presentation)
7.

6. PR (Patent)

L.
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NAF = Iba—~v JARDV AT LA CIRERET L OB

:System integration of Bionic Humanoid and development of eye surgery

AR :F-17-NU-0046
FIHERE SRS
FIHREA (B AGE
Program Title (English)
simulator
P4 (HAGE EARFELZ
Username (English) :F. Araki
@4 (A AGE CHORUR M R R ARFL - 15 S (B
Affiliation (English)

F—U—FK Keyword

1. B % (Summary)

UVT7VT4DE ARSI 2L —ZZ2FEH L, Fiih—
=TT NAATHMBR R A T 572012, ERESE
LT 2B R 2 BT IRERET LV 2ERIT 5. 20
B, VESRL K O BREFME D FHANT, 4 B R S i i
H[AIRIFSE it R 0 iR fiw 21 F L 7=
2. FBk (Experimental)

(R U7 etk ]

NARIT AT, BEER, TN~ AraAa—T —H
N = RonER R E X, B E R s E
(€7 i) |

VAT T TATEHWTEREIT, LI AMSH &
— R, IRIEOHGHINE O/ERIZIEH L.

iz, RS, B M ONT VAL~ AR
a—7"Z AT, MERIU TP AR AR O IR E 21T
-7z,

3. ffi & #~%% (Results and Discussion)

Y AIT TAT 2 N TEICALER ATV, L AMEGH

NE— e ERLT- (Fig 1) .

Retinal micro-vessel

4 rmm

Fig.1 Snapshot of a resist pattern of
a blood vessel model.

ZDORE = B EM BN 53 52T, IRIEDOH
A AL T T VOERIC P LT, e, TR 7T
JITEMEE, B EE R ONTF ORI~ A raRa— T
T, IR OB A KRR O BEZREL, EEEoOeh
RR 2N 5 T R HE ik & [ 255 00 e [ A B R Rk 2 VR L L 7
ZlEMERTE (Fig.2).

:Ophthalmology, Department of medicine, The University of Tokyo
SRR FIRET L v A7aifiikT v 3D FUE VYT TT - G AL E

Fig.2. Snapshot of surface observation
of artificial sclera with nanofiber.

O e & a

4. Z O - FrEt S (Others)

SLEAFIERE HTE BN Bk (B R R R LA
WFZER)

« BEE TR -

(1)M. Gallab, K. Tomita, S. Omata, F. Arai.

Fabrication of 3D Capillary Vessel Models Having

Circulatory Connection Ports. Micromachines,

Accepted, 2018.

5. G L F 255 (Publication/Presentation)

(1)S. Omata, Y. Someya, S. Adachi, T. Masuda, F.
Arai, K. Harada, M. Mitsuishi, K. Totsuka, F.
Araki, M. Takao, M. Aihara, “Eye Surgery
Simulator for Training Intraocular Operation of
Inner Limiting Membrane,” 2017 IEEE Int. Conf.
Cyborg and Bionic Systems (CBS), 41—44, 2017.

QFE R w2, mA w2, 75 EA, 4L K, EH
s, BPEOFEME, AR —, MR AR, RID A,
Bt A, RHE &R, b4 . K CREN
BRI HIBEDS SR DR ERE T L OBH%E. &5 71 [B1H
AKRERIRFH 22, 10.2017.

6. PIEAFET (Patent)

L.
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R :F-17-NU-0047

FIRERE L [E SR

FIH RS (A AGE GREEA—T T oY A A= —
Program Title (English) :High Speed Opened flow cytometer
P4 (B AGE BRI D, AL M. Noor?
Username (English) :T. Saito? , A. M. Noor?

ATE4 (HAGE

Affiliation (English)

1) ESLFBEAERE A RER X —, 2) 4 iTBERTFRERE LR
:1) National Hospital Organization Nagoya Medical Center, 2) Graduate School of

Engineering, Nagoya University

*—U—k Keyword

1. #% (Summary)

WMEB O —7 o F 7 XD E 7 oy Bl
W, M7 E OFBREEE D B B OMAEE 1R~
IV BB FTREL T DT m— A M A—Z D3 %
179, JLBREF R O R (BLAFEEE D 1/4), RUBHL B OME
Ff G173 90% LA 1), M= 2 oo i G =14
FI0%LL L), SHITITEBRIC L D2, D@ AR
AL, BRRAYA AMEEZ R
2. %5 (Experimental)

[(FIML7zE7248@&] mimig e i~2r774F, L—13
—HEEIEEE, 2y 2Y 7 HE K, ICP =y F 7k
& —=

[32B2751E]

Ja— L7 b A7 EFRIHL, BOETERIR S —T 1
TENTNDUIFERD 12, ~A7 T4 ZFIHL
TG == 7 2AT). ZORRICL TG —= TSNy
Vo Hetlia ICP —yF o 73k —U Ly, =vF 7
ZATHZET, KRN AE— BT 52N TED, &
D3BZ—% Mold LU, I A O~ AT aifitikT 7 %AF
®F 5. £, ERLIz~ A7k T v 7 %7 a—H Ak
A—HITEEHEL, ENILED D T AR B AR O S BEZ1T).
3. fiEH L #%% (Results and Discussion)

T #EAE B e 5 5 ROMAEZX I, D T
Hifa B AR D5y BB AT o7, ERLL 7o~ A 7 miiefk
F o TCT Al - B Mzt L7 F > 7 £z Fig.1
(R, Fo 7RI T M G ta) B fifa (5 -
ARG IS, T Al - B AR O B Bk 2L
7z.

ARF o FNTTC, BoREPELTRER, BE7r—t 1
FA—=ZITTHLND T Al - B AR & 0 RITIRE R ZED
BAaaB/LZ LMl gEL 72 >7o. FT, T e -B Mk E 7

V75T 4 TN TR, PR MR, BN T e

ROBEENRE(CV) % A~5%F T, Mz DN k-,
ZOEIENE, BEfFT7 a—Y A A—XDEEEE (CV) 1T
R CThHorz.

Fig. 1 Photograph of captured T and B cell on chip.
4. Z O - FrFiFIH (Others)

SSREBFIEE CHTE SN Bk (R R R LA
WEFERL)

« BEE TR -

(1) A Noor, T Masuda, W Lei, K Horio, T Saito, Y
Miyata, F Arai, The 28th 2017 International
Symposium on Micro-NanoMechatronics and
Human Science (MHS), 2017

5. #i 3L+ 23%% 3% (Publication/Presentation)

L. .
6. BHHRFET (Patent)

7L,
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[ o-eEicks :F-17-NU-0048

IR BRI H]

AMAARES (HASGE FRUE SRV AR L T AR R T L DBR %
Program Title (English) :Development of retinal model having optical stress sensor
FIHEA (B ARGE : 4 FH 2R

Username (English) :'T. Masuda

AT R4 (B AR AR RFR B TR e R

Affiliation (English) :Graduate School of Engineering, Nagoya University

F—U—R Keyword

I - BEHERS, TR - TP RRBLER, AT

1. % (Summary)

FEARD S)F IR L, JISEIINS - BR O R i
DI 153 A0 % FEHEAIZ G HR AT REZ I 7 L D B %6 %
ITolz. ENEIEIZIE Yo 7 B AT 3 DM L e M
JEN TN o 7 SR A T DRI D DA R S AL DR D
TERZ A BRSO f 2RI L.

2. 32k (Experimental)
[FIAL-TREE] T~ rnra—T7 —K
[ 32505 1%]

Va—r T LD —DOTHHRIVATF L axt
(PDMS) (ZIRE T DM LA E AT EE LI D& 2.
HAREES (JEX:300 um, V7 %:20 kPa), RIS (S
1 mm, Y2 73:2.0 MPa) 25357260, B{LAlE
JEZ EANCKTL TENZIL 3 wt%, 10 wt%& L TIERIL,
T NOWEELE T VRN~ A7nAa—7% AW TEHAIL
7z.

3. f dt % %% (Results and Discussion)

Fig. 1128 L#] 10 wt%D PDMS, Fig.2 i LA 3 wt%
@ PDMS (Zxt4 25k fi Co iR 21T o 7o R 2R
T RBEEROY 7 L 1.9 MPa, MO 75K
30 kPa THY, MDY 7 SITTWEE RGO,
b0 PDMS i LHERE T VAE L. 798
N~ AraRa—7 %z HWTRIEZEFHIIL, MO RS
25K 300 pm, TR OIEZ S 1 mm EEMERRSH O Sk
EIZVMERN SO, Fig.d IR T X912, ZoMEE
T IAZERMECERE N Z I T BRI T VR DO
T, T U2VIEE AR L TRINT D ZEITEEILTE.
4. Z O - FrElF I (Others)

L.
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Fig. 1 Relationship between strain and stress of
sclera part.
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Fig. 3 Strain mapping on retina model. (a) IR image,
(b) Before loading, (c) Strain measurement result.

5. #2238 FK (Publication/Presentation)
L.
6. BEHRFET (Patent)
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2 R :F-17-NU-0049
TR 3 =l

FIHEREA (B AGE
Program Title (English)

I =y e a—< JARET VT O OfFSINGE T T V7 L3 O B 7

:Development of anatomical structure modeling and physical property

measurement technology for Bionic Humanoid modeling

FIHEA (B AGE R, A EHE
Username (English) :N. Hasegawa, S. Sakuma
g4 (HAGE

Affiliation (English)

F—U—R,/Keyword

1. B % (Summary)

ARKRRZ FH 5720121, TOIREERIIR, &5
WZIHEARRI DIXS D ETKH S TEDJRWEHIIL A3k
oD, ZZT, VARREHIV P35,
BEO, BUNEMRMB BRI T N7 4 — L0
BHFEAATO.

2. %k (Experimental)

(FIHLI- T2 258 ] WmEE N~ AT I A4F, A3y
2V A E I, ICP myF o 7 3kE —, F A7
v —aEE

[ S28r0715])

OB RS F NI, RO E ks,
WLt U CENL AN X T2 B DI )% 5 R H 2 L3
LD, BB~ AT A— ML L)W EIGRE R D
AR R BRI O 72121, T 7 VO LEE 5 i
K DOIELSEIHRIETDIARGHIL L VEFFo 7
BV RN E LD, TR IEE )
oY AR, 1T A Ry 2 7 S E A DT
B DN r— o T a7 o7z,

[ E TSR, T3R8 — R LR — Fabk
JED 3 J@H5H72% SOI 7zl iz, SN LEe i
HANWT~RI T IAF =" AN =7+ P ARD S —=
YIEATVD, ICP =y F U TAEE CTT A REER T A Ty
Fo 7 THIETHEL 10um O~A7aF v 1L EHKL,
R LI %7 v Ty T 7L TS, BT
ALBER BT T, SRR 7 H il L QAT 528 T
R COEBEDEEE ATREE T 5. (ERLL7K BEE =
N EEET NARNIT AT 7Y —THEITHIE
T—HEFA T o7
3. fE R L% %% (Results and Discussion)

TERIL 7oK IREV A ) B DX ¥ 7 L —2a 21T

I BRI R T LA ekt~ A 7 m - B T R
:Graduate School of Engineering, Nagoya University
YT TT -GG RS E, B IRHERE, RN T =y

STFER, S fREEIX 130uN THY, FHAL > DI1% 3.7 X

104 ThoTe. [HET NAAEH AT DL THIEED 5[5

FREFHAIS AT DEAREL, AR AR L7 R

T OB RN AT o7, SIIRFRE G

TNEEET NARZESTT IAACS, BLOEEET

olt%, BENAT —VaBEISE, —ElE TEN A [E

ELTZHIBEET VTN Z, & DBRO KR 1% KT R

TR TEHIILTZ. LI AT 22 HNWHZET

(e NN  GEDE S-S ol s e N ) 27 | Byl

4. TOM - Frit 511 (Others)

« BEE SRR -

(1) N.Hasegawa, S.Sakuma, Y.Murozaki, F.Arai.
The 28th 2017 International Symposium on

Micro-NanoMechatronics and Human Science
(MHS), MA-1-2-5, p.32-33, 2017.

(2) S.Sakuma, N.Hasegawa, Y.Murozaki, F.Arai.
2017 IEEE International Conference on Cyborg
and Bionic Systems (CBS), p.198-201, 2017.

(3) ISR, e/ NMERR, R, FitsE A =
T AT AT A= A GHEHE 2017
(ROBOMECH), 2A1-N08, 2017.

5. Fi 3L - #2353 (Publication/Presentation)

7L,
6. BT (Patent)

L.
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2 R :F-17-NU-0050
TR 3 =l

FIHEREA (B AGE
Program Title (English)

AT 2O A R OBIREFIEY — T (2 7 e Bl & U7 S5 AR BRET L O BEAR A AR AL/EH]

:Mechanical interactions between spheroids and their culturing environment

based on mechanical characteristics activated sorting

FIHEA (B AGE AR ECHR, R
Username (English) :S. Sakuma, K. Nakahara
AT R4 (B AR A BRI R TR e R
Affiliation (English)

F—U—R,/Keyword

1. % (Summary)

HMIREEER IR (A7 = AR) e B I s~ L s a3
DUFEIZ N T, SHEB BT DR R D by &2
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1. % (Summary)
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GaN [Zxt LB E - O~ A7 2RI | & i B k& X
%,

2. FEBi (Experimental)
[(FIRL7-ER48E] — Y — Rl E
[32BRJ51E]

AENEL—H =2 LD 7 A b A7 DIE AT T2, 4
HRRFL 2 AT mHRFETIE 6 A FHAHICL
— P —HELEE A TR 2 2232 — o D~ A7 2L
Lz, BRikkx o8 —r O~A % FAWTC, 74 Y7
Z74—& CIP-RIE =vF 7|23 GaN 7> 7L —hZ
Fig.1 \ORT IS 77 AT NEEH LI AN A T %
TERILT-, 2% & EERE GaN i amfER o= 1
M K5 123%™ T Dislocation elimination by the

pyramidal pits

(DEEP)#:% FlW e AR FA R SRR (HVPE) 512 T

JERE SR AT o Tc, ZOFIEIL Ga friEE: N k4 [FRE

RESEDZLICE - T N R HE R, 7

7y MEEDHER LTOIRIE TR S S 28 TH D,
GaN

epitaxial-growth with inverse-

f f >
c-sapphire

Fig.1 Schematic illustration of the GalN template.

:Graduate School of Science and Technology for Innovation, Yamaguchi University
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3. fifi B - % %% (Results and Discussion)

DEEP i:% /- HVEP iR OfE R, Fig.2 (TR 3%
N, 77y MEEEZ AT GaN 2552 LTk LT,
DEEP Eic k> TERIEN =7 72 MEEE A5 GaN
HRNL R FE 37 7y R X S A Z 8 LD &
EALNATRETH D, ZOFE R OINIHE L Ga MPEDH
T104em2HE220, B 7747 Kb a A7z GaN EAr o
AL LTI R R @ L~V ERD LN EIETE
7

Fig.2 Florescent microscope image of GaN layer
grown by DEEP method.
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2. F2B (Experimental)
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Rt E L ICP —yF 74 (E % T Si02
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3. fli L= %% (Results and Discussion)

ERILT= L —T o 7% AFM 128> CBIZELT-
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:Graduate school of Eng., Nagoya Univ.
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Fig.1 AFM images of grating structure. (top) 1:1,
(middle) 3:1, and 1:3.
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:High density formation of Si-QDs on Sub-micron patterned Si Substrates
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:Graduate school of Engineering, Nagoya University
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1. % (Summary)
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2. F2Bk (Experimental)
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(328 71E]
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TRy B OB LT, M Ry MERK - 5 BT
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3. fE L %2 (Results and Discussion)
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AICEVAECTD ST MR IENZ S L7 R EL T

MHITED,

4. Z O - FFE FE (Others)

- ARBFGE O —FI LR BRI IE(S) O 3R % %2 1T TAT
i,

- M OBERIDOFIH « ABFIEIT, B-H T¥ERFTFT /77X
w77y 74— (RN R EEZE 5 F-17-TT-0006
Verx REZEZ, FERIEMHEBIR B I ORISR R)
ZOFAL TELIZRER TH D,

5. fw3 -3 3 (Publication/Presentation)

720,

6. B R ET (Patent)

720,

—-152—



R :F-17-NU-0056

FIRERE SR AI

FIH RS (A AGE (TR BRSTRE O K niB 5%

Program Title(English)  :Observation of plasma irradiated sample surfaces

FIRFEA (BAGE HRHAE D, TR AR 2, =55 2

Username(English) :S. Kajita?, S. Kawaguchi?, F. Mimuro?

ATE4 (HAGE (DA BIRTFARTMEL - AT ST, 2)4 i B FE KRB L se R
Affiliation (English) :1) IMaSS, Nagoya University, 2)Grad. School of Eng., Nagoya University
F—U—F Keyword FEIR - TEREBIEL T, TR~ NI LT )L T RS

1. B2 (Summary)

BT AT AR AR Sy B T HR N R
DD FEROEER G IR DX A S — 2R OFERIT 8> T
Do LINLE U T AT ANV AT D AFHZ LV K
(2T IS LI X DI IR IS 1 2 T A S o9
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2. FB (Experimental)
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A E - PEN S
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3. fE R L %2 (Results and Discussion)
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R — )V OFIREE DE S ICLV B RSV TOD I ED 5y
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BT FEE BT REOE Bh FEEE AN S LR R 3 A
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Fig.1 SEM micrographs of the He irradiated

nanostructured W with W precipitation.
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AR R As Z[RIROMDO =787 eFETE
T D708 | JENE % B O T L O BEME B R OB 56
([CHWFA TV, F7o, TREHRSLCER HEEIT Y
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2. F2Bk (Experimental)
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3. fE L %2 (Results and Discussion)
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:High quality thin film growth and device fabrication of novel zinc-arsenide

:Graduate School of Engineering, Nagoya University
SEE, BN T oo T, B

AWT, myF U7 En, 7at 250K
bZAT o7, —H . BB OB % BB BEME
DMEZ SV 7 B CREMICI T2, — Bl & LT,

BaZn2Sbe (Z K & Mn % 545 (& #A U 72 HkS i OB kb
MR Ak % 7RIREE CHIE LR R % Fig. 1SR, K
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Fig. 1 Magnetization curves of (Ba,K)(Mn,Zn)2Sb2

measured at several temperatures.
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:Lipid extraction from microalgae by subcritical fluid
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2. %k (Experimental)

(R U7 702518 ] A& B 5200,
S4300

[ 3255 1%]

FEHALE 2 Fig. 1 1”7, #k{t. DME Oftfsas, fi
B 74, BINERZESNIESR L fhi 7 K5y
80. 1% DA M~ e L 7=, 20°C, 0.51 MPa TiR{k
DME it 10 mL/min CTHHFEUMAT LK Z L 72,
FhHIRE T8 S DK ZZRIE ST, R o7 flit
JEDE &L EL QHiEHIH &2k E LT,

liquefied DME
flow control valve
e e
D OO ¢
$3H glass beads
pressure-
feed reducing
valve
D OO ¢
D OO &
D0 0.4
column | %
20°C, 0.51 MPa | DME gas
<+
[—~~DME cylinder
0.78%+0.03 MPa

water bath 35%2¢C vial

Fig. 1 Lipid extraction apparatus from wet

microalgae by liquefied DME.

AR T RRBLEE B A REL

3. fifi L& %L (Results and Discussion)

Fig. 2 (T, #{t DME (/&) &~ () Thh L 72
MfEZ <9, Wt DME fil VA CIdbiH e (2
FOMPLBEDRE F BSFAELZRNDITRI LT, ~F A4l
HICIE Tum LU RO 28 BV MG E L CTRERS AR I
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20pum

Fig. 2 SEM images of extracts from microalgae.
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:Fabrication of AleOs thin film on GaN substrate using ALD method

R :F-17-NU-0059

FIHERE BRI H]

FHRREA (B AGE :ALD 757 H 2 GaN Hipi F AleOs R /ER]
Program Title (English)

FMES (AAGE ke

Username (English) :M. Deki

e (H AR A B RFEAKM B 2T LW SEET

Affiliation (English)
F—TU—k Keyword

1. B2 (Summary)

27V 7 A(Gallium Nitride: GaN) & v /=37
—T A ZAFERBITIE, 7 — MR O & EEE L
VETHD, LnL725 GaN % v 72 MOSFET
BT 57— MBI b HEREIR CTH V| Fim
N FE ORI & BVEE R E O AN ER ST 5,
ABFFETIE, GaN £z Osig{b 217V, GaN Fif
~OFRLALEEE L OEVLEE 7S ALD-Al:Os/GaN F i &
BRAFEIC G 2 2B L TR 21T 72, 4l
ALD #4514 0 AleO3 OREEHE & FEHERL D 7=
4 B K0 VBL sk © Dektak150 35 L OV EB 7744
B2 LT,

2. F2Bk (Experimental)
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3. fli L= %% (Results and Discussion)

Fig. 1 12 36 L OBLER 21T -7 30 0 1MHz
2815 C-V Rt (AT A5 T0) 277, Fig.1 1238
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:Institute of Materials and Systems for Sustainability, Nagoya University
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600°C LI EOEIR CTEMLEEZTTH &, AleOs DZ 4L
WAL, V=7 BROBINE C-V OB LR ES
N1, LinL723n Os b AT - 7-3BHI BIL TIT B
SRR FE % 600°C £T EF-SETH, C-V Rtk K&
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R, Os B L EAT o723 EHZ BT Ga0s 12815
B — 2GRN As-depo. iEHE LG L TR EL o722 &
5. Ale0s/Gaz0s/ GaN R 2N B S AL, SRHEIcHiT 58
SEEEO W) R& | BVLBRIR FER O EASEERR S
s cEd,

1.2
10 S |
@@ﬂ, i
(081 ,
g 1
O 06 |
04 i
-O-no-anneal
0.2 romsss -O-400°C anneal ||
-0~ 600°C anneal
0.0 ! I
-10 -5 0 5

Applied Voltage [V]

Figl: C-V characteristics of MOS capacitor.

4. ZF O - FF5t A (Others)

-BEICHER ¢ SR, 55 64 S AW EL SR

4>, 15p-315-10

5. f3 e3¢ 3 (Publication/Presentation)

(1) Hikfh, 25 65 [Ei B P A Tk,
18p-C302-3, *Fhk 3043 H 18 H

6. BT (Patent)

e
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IR BEAAI

MAAES (B ASGEE =R T ) F =T DRt R

Program Title(English)  :Growth of Carbon Nanotube

FIHEA (B ARGE S AR, AEEER, ALILFERE

Username(English) :'T. Okada, M. Kumakura, T. Maruyama

AR (B AGE IR LS bR

Affiliation(English) :Department of Applied Chemistry, Meijo University

F—U—RK Keyword

1. #% % (Summar

Hifg A1 —ARrF ) F 2—7 (SWCNT) D=L-7hr=2
AR FEBOT=DIZ, YERIERE ORIE/ LA E EIL T
%o ox DHFFEETIL, 2N ET Rh 2ftic sz e
T 300°C T? SWONT ERA#RE L TWDI1], A4S
TIiE, SWCNT ERIC— IV B TS Co Zfil:
PR, MER S A (b 3524 T SWCNT ik
IREDIRIE(LEIT T2,

2. #Bp (Experimental)
[(FIRL7=Fd8iE] e — L7851 E
[ 528 0715])

Si02/Si Fotit FIZA/ Sy HZRFFIZLY, T AT A
10nm FREHERESE, 20 L2, BT — a5 E
ZHWTC, Co Z BB 0.2~0.4 nm &% L, Co fil
B 7 A TR LT, ARHM A VT SWONT i E 41T
o7z, SWONT {ERUIE EZEX A7 Da— LRy 4—/b
R FERAERE (CVD) &2 VW T Ty, =%/ —1
ARREIRFIRE U, (ERLUT3BHT, T~u iRk
OERE T HAMEE (SEM) ICKVEEM 21T~ 7=,

3. fE R L #EZ%% (Results and Discussion)

RREIRIE 700 °C & 300 °C TYERLL 723kl SEM
%% Fig. 1 ([T~ d, ZEN, =& ) —)VIE )% i
{ELTHERIL7=H D TH D, Fig. 1(a)? 700 °C TIERIL
7RO SEM 45, Wik BURIZ) B E o TR
DR FER TR R IAFTEL TODER AV BIEES
Wiz, T IE OFERND, ZOMHEROWE X
SWCNT THhHZEMN BT T2, £/, 300 °C TIER
L7=#Eto Fig. 1(b)D g0, 07 203 CTldd 200
ROMERARKL TNz, T~ RIEDRE R, Z0
At SWCNT ThHHZENMER TEIZ, L EMD,
TH ) —)VIEFDOEGEAIZEY, Co filtfiz FV T 300
°C DIRIRIZIHWTH SWONT Z B C& B2 Labin

I IRHERE, fildle, —R T ) TFa—T

>7,

Fig. 1 SEM images of SWCNTSs grown at (a) 700°C
and (b) 300°C.

4. ZOfth - FrEl#H (Others)

«2Z3CHk: [1] T. Maruyama et al, Carbon 116,
(2017) 128.

- B9 3R : K. Tanioku et al., Diamond Relat. Mater
17 (2018) 589.

SL[RINFIEE AR AR E TR, o AL
HLDOEEBI DT : 43 F- R ZERT
CEFE—LEEEEOHEICHI, FA Bk (G

BRI LET,

5. Fi 3L - ¢ 23%% 3% (Publication/Presentation)

(1) T. Okada, S. Ogawa, T. Fujii, T. Saida, S.
Naritsuka, T. Maruyama, ISPlasma2018/1C-
PLANTS2018, *F*pk 30 43 7 5 H.

(2) [ M, AR, B2, ¥ HEEIL, FulkE
T, 55 78 [BIS B2 TR Ak =, Ak 29 4
9HA5H

(3) [ M, /INIERE, B2, ¥ HEL, REE
R, FLILIFES, 55 65 [ B P SRR AIRH S,
PRk 30 43 17 H

6. BHRFET (Patent)
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:Study of the process technology about the Power Device

AR :F-17-NU-0061

IR JL[FBFZE

FIH R A (HAGE T =TS AD T e A
Program Title (English)

FIHEA (B AGE (AR, R

Username (English) :Y.Takeda, A.Takazato

g4 (HAGE MASH Y = AT 7R

Affiliation (English) :JTEKT, Co. Ltd.

F—U—R Keyword

1. %% (Summary)

RT =T SA 2T DL L TICP —myF o 74k
EOFKMFEERL, FEEER TOTyF o 7L—h
DFHIEIT o7z

2. FB (Experimental)
[FIFL- it ]
ICP =y F /i@ —=

[ 3255 1%]

TREFIE TRV 72 FRL, 202 ICP =
FU T EBEORHAZELL Ty F T EITH, i
ENDOxTyF T — bR ICP myF U 7RI
R biEs ~ A7 L TR L.

(1) BiTALEL:RCA Paif

(2) ERLE AL : TEOS 100nm

3) 74KV
VURANEA, TVR—7, @k, RANR—7,
G, B, B

(4) F(bisEeyF 7 (RIE =y F 74 E)
T F LTI RCA Paifa Eit.

(5) ICP =yF 7
T F U714 RCA Paifk K.

(6) =y F 7 EEENIE
AFM 12 TR ZEZIE.

3. fEF L2 %% (Results and Discussion)

Fig 1 \ICmyF U T HFATUIZLEDRATE, =y TF 7
L—bard. Cl2 iis% 2[scem] & L7z XIT,
MFCACT 728 ER-L72VN, EWVOT T — L0338 LTy
F LT EATHITENTEIR DT,

JEIN Ly F 7, NU—HER, =y F 7L —h

TR ASATARF AT —DEE Ny F L 7L —RT
KREFEBLE G2 TWAZENS o7, 10~20nm/min
BEDTYF 7L — AIHO BIFEEL TWeD T, i
NEEEZERTDOIIENTE-#4 OFM) . 551X
10nm/min PL ROy F 7L —hE7p b K956 0%
FHIEEAT ST T —F A 2D VERLZFT.

conditions

#1 #2 #3 #4 #5
Pressure[Pa] 0.25 1
CI2 Flow[scem] 2 3
Antenna RF Power[w] 80
Bias RF Power[w] 20 10 5 10
Etching time[sec] 30
Etching rate[nm/min] - %] 69.2 | 32.7 | 14.9 | 28.5

*] ICP Etcher does not operate due to alarm occurrence

Fig.1 Conditions, Etching rate.

4. Z O F5Et 18 (Others)
LRI AR R RREEE AT MFSERT
AREER HEHFZ

5. #2238 %K (Publication/Presentation)
L.

6. BEHRFET (Patent)
L.
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AR 7 :F-17-NU-0062

FIHERE BEER

FIHREA (B ARGE i A7ErR Yy MOBHFE

Program Title (English) :Development of Micro-robot

I 4 (P AR W

Username (English) :A. Ichikawa

g4 (HAGE A IROR B T

Affiliation (English) :Department of Sciense and Engineering, Meijo University

F—U—K Keyword UV TT7 4 FRN-HEHE &, Bio-micro-nano system, Mechatronics

1. % (Summary) VBRI 7= T VX B VD — )L R % Fig 2 (R,

WG TIER L TWD AN LI EERR DT80, F /7 WZEDVERR U722 & TS DMERL FTHETHY, F2K
I 7T 8T g —DEEEE VT, & ORI A ERR L SOFTHEENRFHETHD.
7-.

P

2. %8k (Experimental)

(FIA U= 370358 ] v— ik s —=, i i # %
NATTTAT

[55)71%]

FBRITHWTE, b—VHiEEE —, mmdE e~
AIT TAF 5 ANT, MOBUWEE o7, BliZs V=
v B2 SU-8 ITTHERRL7-. B RIXMfEIC 705
720, 5% 7L —< A DVERR A G 5.

ERIL-% Fig 1 ISR 9. ZOMTIET X U8
W W TIE RGOS LR DR AR T 5. TLF
87 ATHAL Vo0 W CHE{E 350 ¢, PDMS #iC Fig.2 Gel mold.

WAL DAL TS D, Z2IXT AV F 18

KA T 52 TR AL T, By 3. i #e#5%2 (Results and Discussion)

STET IV N DT 7 A SR — M MERR A REL 725, T L SR L7301, MAEREEIZT AT ERR THS
RURY I T BRI TSI B L TED, WEDRDY, 557 —~ AL AR E RIS
FIT, ZOT AR N T 7 AN— Ty T Ek o 2.

—T 4T LT, TORICT VKBRS NV E R 5L

T, BT ORISR ER T DI LN ATRETHS. 4. TOfh - it 4eIE (Others)

L.

5. #2238 FK (Publication/Presentation)
L.

6. BEHRFET (Patent)
L.

Fig.1 PDMS mold.
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AR :F-17-NU-0063
FIIHFRE g EFH

FHRREA (HAGE [ERA~ A0 T NARESA IR T S A ZDSE

Program Title (English) :Research of Medical Micro-devices and Micro-fluidic devices
FIHEA (B AGE EIBHE, SEAEK, /INGRIR, & U

Username (English) Y. Baba, Y. Iwamoto, T. Koduka, T. Fukuda

AT R4 (B AR A UNE S R

Affiliation (English) :Faculty of Mechatronics Engineering, Meijo Univ.

F—U—FK Keyword

1. B % (Summary)

MHFFRE TIERL CODER T AR, ~A7aii
KT TVERRDT=DNZ, F /T 7T T 74— LHEEIC
BERSICNDVAZERIBER A I L, EkEEEZR T )
AAMERIZ LB,

2. #Bp (Experimental)

[(FIR L7z Epd8iE] v —v i —2, i #&'t H
VAT T TAT

[ 2505 1%]

FEBRICHWTE, bV HiEREE 2, it i
~ARIT 4T, D-UV E& AW, 8EEITT2. ~A7
BT 71z oW T, SU-SICEWRAIER L. £D
BIOIERACIE, ~AZERCEREIC T, 7nb~ A7 &R
L7c. SU-8&IVar v n—|Z8AilL, ZDO~VA7%b5
W, BB ICCE ATV, mSH 120 7m0 0l
VR LT, ZORIZE 531 FE M TdHDH PDMS i LiA
HBIDTIREHRG T HZET, BFEERE S O k% 5
Bz,

Fio, v AR — /L TORMBEMA BT DTedDF
FLLUT, FNVERRL~ A7 aF v 2V 5F
DVERREAT -T2, ZHUCiE, ~AZ1ERRIERE, BEEE,
Ay 2 7B e V-

3. fif B LE %2 (Results and Discussion)
FRL7c~A2% Fig 1 17 SEWER LI~ A1
BT, R L7 MG R AL A BT DB B,
FELLT, B/ur A —X —DOFEN LIRS, iz,
YERL7= SU-8 0% Fig. 2 |2/~ ABFIETIE, 2 Bt
WO AT AP EIR DT80, [AREOAZ 2 fE/ER
L, 2B EATo TS, BOotIITmimEg e i~ 207
TATHHNT, TIAANEATH, (LB DEE{ToT.

UV T T7 4 @G B %L E, Bio-micro-nano system, Mechatronics

Fio, BHIZOWT, BEHE AW TL U ANDE R Z 5
BIL, @S HmOHEZT>TND.

Fig.1 Cr mask.

Fig.2 Su-8 mold.

4. Z O Bt FIH (Others)

2L

5. #2238 FK (Publication/Presentation)
L.

6. BHHEEET (Patent)

2L
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S HpE S :F-17-NU- 0064
TR eI

FIHEREA (B AGE
Program Title (English)

metamaterials
P4 (HAGE R FHEEZ T, A e
Username (English) :T. Matsui, T. Suga
@4 (A AGE P SHERFPRF R TR
Affiliation (English)

F—U—R,/Keyword
TV B =7

1. %% (Summary)

HEREBBOT VBEEOZBEEICI0ELND
INAINIRY 7« 2277 70 (HMM) O i\ S—1 LA
FETEH T, BFET SARADORIEA FTREL 72D,
H25 425 L0fkfe L C B T 2 1RO A2 HAHE
HMM OFEE ARSI O F O H TRIZ B 95
BFFEICHARA CTEIZ[1], LL7RDsE | RO A Sy Z i
(ZHIRER S D ENRHLIETRD | SHEENDITALET LR
FICET LTz, £T134ET7 0301285 HMM _ETog
I TREHERR L L IRICA TSN T 224 (OLET) 12
HMM %L AIAATE B RT LTz,

2. FBk (Experimental)
(R L7 etk ]

3LV AR ARy HAEE A — LR IR
[ F2B 5 1%]

LT NARFIZED HMM OVERLZ 134 KAeuffF o3
LV R 2y HAEEZ Ve, HMM RICEFOL
PEOEEME /YT MEH-PPV 2R a2y 7 % v ANEIZLD
FSREL | FEIEANRT MLV ERHI LTz,

OLET D728 — A RL A ERRE L TITMEAEREC
FlERE =R ORRAER AL, 44 K VBLICTERL 727
A RTERHNT ANV T TT7 40— BV T7 A 71T

JIAD AOYICER T % el D = W A ot 7 O s IS N DN

[AU< VBL OFE B — 735 BB ICLOREL , U7 A
TV EMmE ST, MEH-PPV Ry 7 v ANE
\ZEDAEEL OLET #1-&L7-,
3. fif FLE %2 (Results and Discussion)

MEH-PPV & w Cld, HMM _ETIEIAT 72 B
FEARTHRRAD 2.8 (5D H IR AF O,

NAINRY 7« AETUT ML D @ RAEIE T /A ZDBAFE

:Development of efficient organic luminescent devices based on hyperbolic

:Graduate School of Engineering, Mie University
YT TT -GG WS E | B JEHERE N T e = F 7 NANRY 7« AF =T

30x10°

PL intensity (arb. units)

- Tlaaaaleiaaly o, —
400 500 600 700 800

Wavelength (nm)

Fig. 1 Photoluminescence of MEH-PPV thin film on
HMM and glass substrate.

WINPT P AS A2 EL BZEPICB W TE
M—E R AT L 2L 25, —E ORIV TUIR
TV AT EEAE TR TET,

4. ZOfth - FrEt#H (Others)
- B R

[1] #adt, 3k, FE¥, 185, 408 (2015).
40 R R AR KA B - > AT 2T T S [E R - S]]
9t (H29 4FEE)
AWFFED TR FRL T, 4 KGRI T NPF 0% H
T2, e WIS HERR  RRIN IESEELiTitE B 4
K VBL O {HHEEAE B O W A THEELT,
5. & L+ 73%53% (Publication/Presentation)

7L,

6. BT (Patent)
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R :F-17-NU-0066

TR A

FIIH % (HAGE :UFL-Hybrid Z HW\ 23K ~ 7 > ¥ 2 Z {ERk
Program Title (English) :TFT Device Fabrication Using UFL-Hybrid
FMME4 (AAGE VI =t AN R HTHEE
Username (English) :K. N. Mohammad, K. Niitsu, K. Nakazato
e (H AR A B RFR TR LS ER

Affiliation (English)
F—TU—k Keyword

1. #£3 (Summary)
AR I TIE, FrFll b A kS e Z Rt

SR A T 55 A4 CMOS @l &7 73 A AFEHLT

WS 7= B BN N A 2 D B ET 5, HIDDAT YT &
LCL Bl R OU IR - O R EREAT D 7= 8 O TR
IR DORESL 725 NI NT o P AZ M DR AT & B H53,
Foex 3, HBl ROoT R CH LA A S K
TEWE | BUNL T /Y — PR AT T TN,

Bor T /o —RE, &R A EETE o R LR
N Dkk & 72k A BT B LAk E | Ak
WEZIY, EDORAL A ARELERTHD, NSV A
YA ZXDELT /2 — RO T3 N EARTE RS 0 2H
THY ., AR TIIEFE — LR ELEB L A CTEME
RE1T o7, BURORAL YA RF, e~ A v A—ML
~EA~ATOA—NVRETHY, BB — LGS
W COEMIERALIH T,

2. FB (Experimental)
[FIF U=t ]

7 AMPL—H =N L3 Hr A7 A (UFL-Hybrid)
[ 2807 1%]

UFL-Hybrid Z M\ T, B2/ — O RFERA
A REZR A X2 RE— 0 DI NERBDIE R Z1T.,

3. At LE %2 (Results and Discussion)

BUNE T2 — FORHERM A3 AT BEZR Y A X722 B TNTN
B2 BT PAL U, TDOT A ZbEIZLT,
UFL-Hybrid T, SR~ F—=227% 2 [Bl|ZD7-
STT2Tz, L Ledin, 1[BBG —= T DO
—PHREZRGEELTETLED, YYav i ~04F
A=V PRSI, 2 FEI BIZBWTE, L—YiREEZ T
TV, BBRE Y —= 7R TET,

:Graduate School of Engineering, Nagoya University
TRTTHEIEE, R EEHERR , ANy 2

i fa P BN T oy F 7

INHF— = TSI A T, b U AR R D
S AT o720, FTED T AZENMEIT IR TE )N
77,

BAE, FlERTE T L ED L - i 21T > CUD,

4. Z Ot - 5L 3518 (Others)

< AHFFEIE JST CREST — Yk SrAERE M i1~
DRI EF
=720 TG,

oAbl i
W& T DR AR ORI D AEE

5. # #2583 (Publication/Presentation)

(1) K. Niitsu, et al, "A Self-Powered Supply-Sensing

Biosensor Platform Using Bio Fuel Cell and
Low-Voltage, Low-Cost CMOS Supply-Controlled
Ring Oscillator with Inductive-Coupling
Transmitter for Healthcare I0T," accepted to IEEE
Transactions on Circuits and Systems I (TCAS-I).
(2) A. Kobayashi, et al., "Design and Experimental
Verification of 0.19 V 53 pW 65 nm CMOS
Integrated Supply-Sensing Sensor with a
Supply-Insensitive Temperature Sensor and
Inductive-Coupling Transmitter for a Self-Powered
Bio-Sensing Using a Biofuel Cell," IEEE
Transactions on Biomedical Circuits and Systems
(TBioCAS), vol. vol. 11, no. 6, pp. 1313-1323, Dec.
2017.

6. BHEEEF (Patent)
AN
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:Characterization of GaN substrates for power device applications

:Institute of Materials and Systems for Sustainability, Nagoya University

R :F-17-NU-0069

FIRERE SR AI

RS (B AGE XD —F A 2 GaN AR ORI
Program Title (English)

FIRFEA (BAGE | AR

Username (English) :M. Ohmori

ATE4 (HAGE A H B REEARRAM B AT DIFSERT
Affiliation (English)

F—TU—k Keyword

1. #% (Summary)

ZALH VY A (GaN) /ST —F A AL 1 b & E 8
BALDB T TREVERBFR AR D 2 e h | IRTHERE —
INF—HOF—FT NARLLTHEHPEES TN,
FrIZUT AR GaN HA o @ shBAL D EATZZ LT, miidE -
RAFEAD GaN ML ST — 172 VA5 ERLAT A
PRORFZEBHFE DNE AL L TS, LinL, BVLE o=y F
VU TR S TEASNL T a AT A= DR
IZE o TEFOMURNPEF LIS T DIEND, +o7
RED/NT =T NAZITELZEBL THRVWDORBUR TH
5o LTziio T, B m A TIRICES GaN KRB LW
NI A~DZ A= ZFEMITREBI L T T E A B E R
L2 o TS,

AAFFETIE, GaN D7 =— VALPR% O HRFE~D
HRBERH D0, EEMEFBMEEL VTR B
WZEAT>T,

2. B (Experimental)
[(FIA L= F72 058 ]

BRI E - BAMEE S4300
[ 325 051%]

AEHE HVPE 1A CIERE 72 n ! GaN Feflia Ve,
T T ==V AEEE > E IR HITTN M
% 1100°C (2T 30s 7 =—/LALERL 7=,

3. f&F L5 %2 (Results and Discussion)

Fig.1 127 =— VAL % D GaN-N it i O 2 i 0 &
EARVE MG 217, Fig.1(@) B XL O Fig.1(b)D A
r—IZENZEN 2um & 10um £72> T, Fig.1(a)
NG, AR THHILT O GaN FH D nm FEHE
DML THRAVTODEE T 035373 %, ZAUE, 1100°C &V
T =—/VIREICEY GaN HOERPTBEL 7= Z &1
L TWHEEZ X TS, F72, Fig. 1(b) D JAHFiFH OB
IZBWTUE, 1pum FRE DY A XD ZE R D B L4

AR RIS, SEAE T EMEL, BTV L, NU—FTAX, GaN

BIESNZ, 2L, GaBX O Ga{bmoRay 7Lk
THY, EHEMEECIDIBRI L7~ )8 Ga 2N EE LA
RLTZT= &% 2 6D,

WOI5. T 108 0KV <20k

WIS, T 10 "—]-{}llm- o
®] o

Fig. 1 SEM images of a GaN surface after

annealing.

4. ZOfth - FrEt 2 (Others)
2L,

5. #3338 4 (Publication/Presentation)
720,

6. BAERET (Patent)
720,
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RS :F-17-NU-0071

IR BRI H]

FHRREA (HAGE KR T /T ANAADTD D & FEERE 7 1 2 2D 5T

Program Title(English)  :Advance nano-processes for next-generation nano-scaled devices
FIHEA (B ARGE SRS

Username(English) :T. Tsutsumi

AR (B AGE AR R B T ERY

Affiliation(English) :Graduate School of Engineering, Nagoya University

F—U—FK Keyword

1. % (Summary)

TIRZ Ty F LT EIEHERE BT RS R
CHELIT TR~ F )77 /ay—IZBE3 o9t a8E 0
T RART ) T AARBGED T O & R RE 7 m2 2
DFEBZE B IRLIIEZAT), R R I LS A7
R DTEAR LA D 3T 2AT, SO 7 A~ THE
PR S AVDIEPEFR DR 1 C O S AT = A L% 5
HEEBIT, BRI - SEt DT S 2 ki) 72
SEFHED R 72 & % FEha LTz,

2. FBk (Experimental)
[(FIRL7=F70d8iE] X O 1o tdiE
[ 32805 1%]
TR~ T AR ORI LML IO G4 X
FRIEEE 1oy SIS KR 24T o7,

3. At L2 %% (Results and Discussion)

Fig. 1 (IZ7IA~T kA% OEL Y2 ED XPS
FEMTICZVE LTk b AR, 7 I XA~ 7 m'RIZL
DHTHIRAE T RO TN — R L TND e
bmolz,

Concentration (%)

T TRwTa A, RIELE, X #OGE

Gt TR - TEREBIZS . AT

Fig. 2 IZ7/ A~ 0 A% D% Var D Cls A
NI DEACZTRT, mTF—NAE 5L T
BY, FIAFC I KT T C-0 BXLU C-CFx
DFEE N TEIZZED DT,

Fo&™ S o
g & &
T i I
— initial | | C1s JUn ! L
— After Ay !
I R
1 R 1
R
b .
7 ! ‘\L'J‘f\‘ I
_n_,\/-i'."f I : i\\i-iij\":\ ‘_::":“r..'\_.\n_;‘. hai. B
282 281 286 288 290 0 292

Fig. 2 Changing in chemical bond of SixNy

before and after plasma treatment.

4. Z O Rt FIEH (Others)
72,

5. 22238 %K (Publication/Presentation)
AN

6. BEHRFET (Patent)
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Fig. 1 Changing in chemical component of

SixNy before and after plasma treatment.

720,

—164 -



:Control of LSAT Surface Structure and that Analysis

R :F-17-NU-0087

FIHERE BRI

FHRREA (B AGE : LSAT 2 it & D il i & & D fig bt
Program Title (English)

FMES (AAGE AR, UKEA
Username (English) :'T. Irimoto, T. Tokunaga

e (H AR A B RFR TR LS ER

Affiliation (English)
F—TU—k Keyword

1. % (Summary)

i B 7R VR IS E L 0D 728D | T T B 3R T L DR
VTR T TR TDNDPHAT v T T 7 A iE
RS ELHIENROOND, ZOREEIEDTERIZIL,
SRR CTOME LR T T 2B EES LITUE
WS TET, LNLARRD, ZOFETITEN &%
ERIZEB W TEVLEE 57212, Rl TOEILEMS
R LT WL, F e, BVLBIR 2L DAL
BEMOBEDELNZERE VL OND R EAMFAET
Do DT, JOFEZ R R IEHEE T OMELAWIFF S
TWD, 22T, HPUEABUE LT MK IC K D2 AL vk
DBRAFE AT T, T4 DRI ) HARHE b L2
L CHliARE W= R A=y F o 72170 ZDOF AR
ORLER % D AR AR B ORI 21T 572,

2. FBk (Experimental)

(FIA L= F7p25E ] EAAE - BMEE (S5200,
S4300)

(325 051%]

SEERFEHIE SrTi0s,LaAlOs, LSAT, AloO3, TiO2 A&
B Al Tz, 2V ER b BERGRS b A I P e A B E
L7k HIZIRZK L PREFFIREE K ONRKIRFM 2 2 (St
Ty F U TR T o7, E D%, AR E BN
(SEMIZ koK mEOBIEE , BROE D ffRE &%
AL EE - BARBE(STEM)Z 15 FEAk % i O J 1A% 15 D
BB A T T,

3. it L %2 (Results and Discussion)

ZIE D FEN R H 2B CTHUUIE 2 H 7 L= ik
Ry F U IZEOER R T T XA HZ LD
BGIETR o7, —EROFAGHE f R S FB W TE IR
ATy 7T T AEE DT b RS S Tz, SEM BIELH: ]
OIHIZR MM ASTRD HIDA3, 60 J3 LA T > 7
WERIETIZE DT T RARKEIHD L TNLZEDTD

:Graduate School of Engineering, Nagoya University
e, KEALHE, SEM, STEM, Ik - FERERIES, T

BTz, ZIUFEVRFIRFEIRIZ DT> TR T T X
HHEDNRINTODIELIER I NI, ZOESNTZT T A
WEIE DI R R T T2 R E T 272D IR K w1 & PAT
J7 161755 HAADF-STEM #153%447 7=,
HAADF-STEM 1§} OV 2 i il J& D= b T AR EE
O EREFE Fig.1 127, Fig.1 ® HAADF-STEM {4
IPOITFA I F IR AL~V TR ThH AT LA
PEMERR T & 7=, 512 HAADF-STEM 12BN 55+
T LDT L N7 AN 7D FER 3 1 B A i 7 A [ E
LickZAh, myF U T RICTER S DR E m IR T E I Al
Ta 76722 B AN @ #& b T HZENHLANER -
oo FlomFmIR T EIZB W Tar M AN 2RI EL
7oL A AEMNEICAFIET S Al Ta O HL A%
BRUT- JE A DS HERES L QOB Z e AL EN T,

> (Ta Ta Ta

Al
Al Al

HAIHE THAIHE

BE@
[N

Fig. 1 Surface cross-sectio STEM
LSAT.
4. ZDfth - F5FlF 5 (Others)

image of

L.

5. - 2% 5% (Publication/Presentation)
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FIHERE BRI

FHRREA (B AGE

Program Title (English) :Heat switching by the intercalation to oxide thin film.
FMES (AAGE PAREER D, TR 12 TR 12

Username (English) :R. Kobayashi?, S. Haradal.?, T. Ujiharal.?

e (H AR

Affiliation (English)

1) AHBREREGE AR, 2) A BRY: ARMEL AT LHFSET

:1) Department of Materials Science and Engineering, Nagoya University,

2) Institute of Materials and Systems for Sustainability, Nagoya University

F—TU—k Keyword

1. #3 (Summary)

T 1 IBVRERAE AW A LS E DN TELE)
Ay FIEH DBRFEERATND, Fig. 1 IZBAAA T
DA T R T, AL FIFBMRE R A m L R EL
IRUVIRREZ YNV IR 2 A2 LT, Bt ha— /L& A]
BEICT 2, Fox DY V—TFTIITE/NL T 7 A WOs3 A~
DOKFEFENCED BYRERENE T 52652 RHLTE
7= [1], ZOZALIFHE T BURE RO EALIZ LD D THD,
ZIUTKT U CARZE ClI s M8 R0 ZicEB L

72, WOs WA R EFIEC Li 2R AT BT,

ZIUENERURER PR ESETHIEnHRESN
TV [2], DFEY, EFAMRERE RESLT2TEN
PSS D, £ ZTANIFETIZ WOs 5 Li 24 AL,
THUTHS BB RO I AT~

(a) Heat (b)

Th q source Th J'

Heat
source

Tremal ¢\ puinermany
n /Ty
T Heat T Heat
L sink L sink

Fig. 1 Schematic of Thermal switch, (a)High
thermal conductivity (b)Low thermal conductivity.

2. 5B (Experimental)
(FIA L7 27tk ] Bst, EAME s
[3E8071k]

RF ~7 xbhrr 23027151280 ITO (Indium
Tin Oxide)Z=—h~L7=H T A IZEIE T WOs JEE% A%,
BELTe, 2 —2yNMZIix & E W Ly b fE 3N) %
V=, BIERFOIE )1 4.0 Pa(Ar:02=10:1.5): L7,
WOs DR it B 225312 W CRIEL T2, WOz ~D
Li ffi NTESUL RS E W2, Ar RS CHEASN
TR VN, (EH BRI WOs 5, xfh] dEfRE 2
IREMICI T4 R L ORIR4E 8, M 99.8%)% AV =, &
fEIIIE 1M LiCl04in PC(FBE LY 5 —K 53— 1) %

P ETIy 7 AL B, BYRE R R - EHERA

M7z, 100 pA/em? O E B SGAEC Li ff AZ 772,
Liffi A& x (LLWO)IL B EmIZL - THIEL 7=, ARFER
Tl Li A RIT x=0.2 L7, WOs O S SLPEDORE
Zix XRD % AV e, VR8s il E 1 I iiE e v
Ti{T-o7
3. i B2 #%%% (Results and Discussion)
XRD HIE DO#EFHAEL 72 WOs SR T /17 7 A
ThHIENDD T, LifEARFTD WO3 FERED BRI
590 nm TH -7 Li A% IZ1E 720 nm (ZHIIL Tuy
72128 BEDOE b Z2EEL TS RAE LT, x=0
M5 x=0.2 [IZB W TEYRE T 0.83 W/mK 725 1.5
W/mK (ZHEINL 72, LixWOs B O K55 R 1T
x<0.1IZBWTRIKIZEINL . x=0 75 x=0.2 120N TE
SARE R 5.0x102 Qlem 1 75 2.5x103 Q1 em 1 £T
BN A2 NS SN T [2], Wiedemann-Franz
AN IV EF B8R 2 AL 5L, 1.7 WimK D281k
TREIND, ZOZEND, Li fli AT BMRE RO ZEAL
. BT EMEE RO DLD THHEE ZHILD,
4. B3 3k
(1] HREETY 1EDy, 5 64 [BS Y ERFSBE I
2>, 15p-F206-12
[2] K. Yoshimatsu, et al., Appl. Phys. Express, 9,
(2016) 075802
5. #i3C - 2e %% (Publication/Presentation)

(1) /AREER, AT T, IR AR, H)IERE, FI5)R
i IS B2 5 T8 [RIRK I AR aE T 2, Rk 29
F9HTH.
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Program Title (English) :Chiral domain wall driven by current in the presence of external AC magnetic
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P4 (HAGE :

Username (English) :L. You

ArE4 (A AGE :

Affiliation (English) :Huazhong University of Science & Technology

*—U—K Keyword s IEHERE, FES(EHHI, Co/Ni, Co/Pt

1. % (Summary) 3. fEFLE %% (Results and Discussion)
Racetrack memories, which utilize spin-polarized

current to move the domain walls in the magnetic <EIFERR DT DD 2 FLH, LU 224, >

nanowire, have been proposed as a new non-volatile

memory device which offers storage density higher 4. Z O - FrEl SR (Others)

than the conventional solid-state memory and also None
offers read/write performance much better than the

hard disk drive. From our latest simulation, we 5. #3253k (Publication/Presentation)

found the interesting domain wall motion behavior None
in the magnetic nanowire with strong

Dzyaloshinskii-Moriya interaction. We asked 6. BEHRFET (Patent)

Nanofabrication Platform Nagoya University to None
fabricate magnetic thin films with special layered

structures and to characterize the magnetic

properties of the thin films.

The technical staffs of the Nanofabrication
Platform, Nagoya University, responded that it is
possible to fabricate and characterize the thin films,
however, a TaN target will be necessary to prepare
before the sputtering, since they do not have that
target. We decided to carry out the simulation of the
magnetic thin films to replace TaN to other
materials in stock, such as Ta, and if we find an
alternative structure, we will contact them again to

prepare the new magnetic thin films.

2. FBk (Experimental)

<EIFHRR DT OB D A LA, LT, 220, >

—-167-



[ o-eEicks :F-17-NU-0096

IR BRI H]
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Program Title (English) :Study of silicon nanoparticle solar cell
FIHEA (B AGE AR

Username (English) :S. Kato

AT R4 (B AR AR TR A B T
Affiliation (English)

F—U—FK Keyword

1. B % (Summary)

fldn VA KRG E O Rom EE/FRaxh
ORI BT T, IIEA 10 pm BL RIS 58031 A &
LTS, AWFFRIRR A I K a2k R
ZIEAL, R 10 um DL R O K5 B EZER 5,
KI5 FE ARG 2RI D R T U — 7B IR 3BT
%o RIE =y F 7 3@ 2 WV a iy F o7
ZAT o7,

2. 2Bk (Experimental)

[(FIML7ZE72250E] RIE =7 7 4&0#

[ 32805 1%]
KGOS X T A BB V=2 kL

TEIEMmRE/R>TND, Bz ERT 51, S YasT

SR f@E Ty F 7T BTN CFy T A% - Flow

rate % 80sccm, [T /)% 4Pa, RF % /1% 100W, =7

VWA 1 R Ty F U T B T ol

3. fifi 5L *=%% (Results and Discussion)

Before etching

After etching

RIE etching RIE etching

Electrode ,-L‘

|

- Silicon nanoparticle
» Transparent conductive film

Glass substrate

Transparent conductive film

Glass substrate

Fig.1 schematic diagram and the picture of
the silicon nanoparticle layer before and

after etching using RIE etching system.

:Faculty of Electrical and Electronic Engineering, Nagoya institute of technology

JEINT = F 7 KB, Tk

Fig. 1 lIRT IS, oy F U 7RI H TARKIC Y=
2RI TSI TRY , T ADRDE 5 T —
JLTCLE), 2T, RIE =y F U7 3EE T, o F 7%
TN 2 T T AR CIRFEL | PRFEL TRV
DhTyF LT LAy SR BOREEToT,
Fig.1 DGEEIVBRETECQNODLIENHERTE, KGE
MO ERECRHEEZRE LI LA E I & B L
77

4. Z O - FFE 551 (Others)

"ALCA (JST) [JCHMME LB es Va2 /0 k
ZRIALEZ @A — a2 5 AR B OB
%

T BEWIE) IRy b7V AEIC LD U as T SR
BED 25 b E D A v —RUAR R b5 FE LoD {8 |

5. i 22238 %K (Publication/Presentation)
L.

6. BEH T (Patent)
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IR BRI H]

FHRREA (HAGE DMK T r 2L SR

Program Title (English) :Basic experiment of semiconductor process

FIHEA (B ARGE SHEPHR, BCHASSE, L), R ROKRE, WesEg, M —
Username (English) :S. Tanno, K. Yasuhide, C. Kamioka, R. Seo, Y. Taki, Y. Hayashi
g4 (HAGE MASH Y = AT 7R

Affiliation (English) :JTEKT CORPORATION.

F—U—R,/Keyword L=y Fr7, ICP-RIE, W&

1. % (Summary)

ICP-RIE Z IR AT LDy F o VIR ORI

W ITEE R,

2. 328k (Experimental)

[(FIA L= L2038 E] ICP myF o 7k
[ 32505 1%]

Wy F U TGN L T2 D =N N— R~ A7
L1277 A~ TEOS a2 L, 74K KO RIE (Z
TTEOS 4/ 2 —= 7L, LY AN BRELT,

ZO7=NIHKIL, ICP-RIE ZHWTEL T O&RMAT=
v F U,

HA:Cl2 4sccm
J+77:0.25Pa
¥ RF: 70W
T RF:20W
DTy T T ERT KL, SPM, APM, HPM,
DHF ezl , —>F 7z AFM I\ CTHIEL =,
3. fif RLE %2 (Results and Discussion)

VeI OWERE R4 Fig.1 12, PR ZORs K% Fig.2
(R HERERED  Yelf A=y F i -y F i3k
(ZED DAL Ry F IR R EO R )M EL T
B, Ht nm EEL TWDHIENG0D,

ZAUTKIL ., YEE R OMRE TIEIN D B AT~ T
PRESIL, Ty T oV IEIRE R DT Ty MR
iz,

ZORERD G, ICP-RIE V= C12 W AIZ L D=y F
I EAT T BRIE, A TRy Ok E T4 FE
THMENDDHZED DT,

Fig.2 After cleaning.

4. Z O K5 FIE (Others)
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5. &3+ #2%% 3 (Publication/Presentation)
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Program Title (English)
FIHEA (B ARGE
Username (English)
@4 (A AGE
Affiliation (English)
F—U—R Keyword

:F-17-NU-0098

BRI H]

AN T v AR L7265 38 - D ERL

:Fabrication of optical element

i FHEE, AbfE=er

:M. Inada, S. Kitai

Vo= N\ =a Ty I F VT &AL —ar ARt
:Sony Global Manufacturing & Operations Corporation
N T =y F 7 BHIDE R S ARV AT LA

1. B % (Summary)

WO E G R I, Rl L— —, it
B AT I, BDAA—D L T RNA Ea—T 4 TR
xR HBIEHESN TS, TR ZEROHRIZSTT,
PRI E DRFILTAR, AKX R8T AR OL
DPFEELIRD, 2T, REBRTIE, 4 d B R FOWHGH
MLTZY 87 4 —LORBAH 2R LT oS 35
T D=2 THLVAIOL VAT L ADVEREAT T2,

2. FBk (Experimental)

[(FIR L7z E725E] 3 oo~ rbhrr Ay 46iE  RIE
Ty F U TGE | ANy R T A E

[ 2505 1%]

THNITTT 4% T, AR S~ A rmL
ADTGIRZEA R D AT Ty F 2 7 %
T VDA A PR D T F o 7 AT ol R LT
XAV AT LANL Ay ZAEE R VT, LBy
WS HAT T, AF o F T DEAEIE, Table 112
R,

RF Power Gas Flow Rate | Pressure
(W) (Ssccm) (Pa)
No.1 150 CF4 20 5
No.2 150 CF4/02| 36/10 2

Table.1 Ion etching recipes.

VAN ART Y7 2 R) LA S H AR Dy F T
%, FRIFERIZED,

‘No.l1 F#/LYAR=0.38/1

‘No.2 F#/LYAR=0.30/1
ThoTolch, ZOxyF U T HEEEL T, HIHRD
VERREAT 2T,
3. fii R L =252 (Results and Discussion)

VERR LTz~ A7 aL v AT LA DB % Fig. 112
RY o BRMFTAF Ly F L7 LTt DL X Wi~ 1

T ANDO—EH % Fig. 2 1TR-T, LUXTRIRORIEIZIE,
SRR S NH-3 2 F e, B~ e 711

DOREFRERLD, A A4 =0T 7 50FD No.2 Tl L
AOFRMHIIDHL 2> TWBZEN DT,

7777777777

10000 eee e
leeseeace
Lddddddd,

4

Fig. 1 Picture of Microlens arrays.
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Fig. 2 Microlens array surface by different

conditions No.1 and No.2.
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Program Title (English)

astronomical observations
(ERARLAE, FERISERE, FE RS
:T. Suzuki, M. Hanaoka, F. Saito
A R R R T R
: Graduate School of Science, Nagoya University

DIBAR - PRRBLER, BMLEL YIHI

FIHZE4 (B AGE
Username (English)
Arig4 (B AGE
Affiliation (English)
*—U— K Keyword

1. %% (Summary)

KLBROT-DDFN~=7 A (Ge) %715
RN HHER OB 2 ED TV D, BV IR 215
5720121, Ge % lum FRE F T 2 L5
N5, S1 CHELLTWAHA~Y— NIy FOHTE
Ge 2 L. Ge B bicdkik+ 25, 4, Ga
Z F—=7"L7= Ge (Ge:Ga) 7 NTHES LIcmiliE
Ge VI NIX L TAY— Iy bEATH T2, 2k
INELBRAEE 2 U7z, #ER. #6168
VOREI1.6 um) T, MEIZ LD T v 7 B3ETTD
EMD, EEE Ge ORE L O FaE L AME bz,

2. FEEi (Experiment)

[(FIHLI- F7028E ] R ABAMEE, ¥ 127y —
P, SENEEEEE | EARE T IRMEE (SEM)
[F28r71E]

Ge:Ga VT NIKFEAAVEFEN (ZFLF—: 180
keV, 777 A:2X 1016 cm2) L7=EHiE Ge 7%
Pt SRR RUEL | RUNEPREE[E C 800°C 10 43
O MEEAT T2,

3. fE R L% %% (Results and Discussion)

BN L@ AL Ge ORREAIZIZ X IT 2 o7, L
MU INEE DD T BB B LD T
HEEEOOEME Ge I~ 1.6 um DIEITIZ7v 703K
a2 a2zl L (Fig.l), ZOESIE, kA 4
VEEONT L > TR LN KFBREO Y — I (L& L
—HLTWD, 2D, Rl ¥ —TKRFEAAEA
ZATHZLET, JEE 1.6 um DO EHE Ge B DI I HE
THDHZEN 3T,

Ge DAV —hIY S EDITIX, KFBAA T
Y7 A 2X1016 cm2 TIEHEA T THLIENHGNI
olz, DED, HBECMER7 T DIERITIL, Ge HIZ
BUIAENT KB BBLERIZ L0 T A bl | Bk
THIET Ge ICRAAELSELLENH S, &2
T IEALIZAKRENE T AT DL INE LTS E .

RSB DA Ge 1 RMRIR H AR DR HIE (L - AL~ D Bk

:Development of ultra-thin and high sensitive far-infrared Ge detectors for

HAAKEROREF AN SLERINDKFEAL L DTZ
V7 AL, 5x1018cm2 ThoT=, 5. Bk DT T I AT
IRFATALENEATOEIIT, Ge:GalGe VTN Siv—
NG THIETRIS b 52 | MR RIBEZ R 2D,

Pure Ge wafer
Crack produced by annealing process

f

Bonding surface

'Ga-doped Ge wafer

S-5200 5.0kV 0.6mm x11.0k SE 2017/11/08 13:20 i
Fig.1 SEM image for the cross-sectional view of the
Ge/Ge:Ga interface after annealing.

4. Z O - KL FH (Others)
«2Z 3CHk: [1] L.B.Freund, Appl. Phys. Lett. 70,
3519, (1997)
SLFEIFTEE OFHEF AR IERT iR ZB . A&
RN L E T, SIS I THE L. — £ H
T LARB R N B R B L £ 3, A4 AT
W I TEZ F T4 1 K 50D 2 B v R B BL B I
TeLET, A~ —My MEfEZHURIAESELIZ R KT
IR Fe WEEE RGN =L ET,
SRAPHVE R V=T A TR T a7 47 T B
) —F =T 0T N WS TR R S AL & (OF
p% 29 AR - AE )
5. G 3 52585 (Publication/Presentation) :
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6. BT (Patent)
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FIHREA (B AGE
Program Title (English)

spin-photonics functionality

: FEZE T SR PRBENE AR O VRS LA R SR RE D PR SR

:Fabrication of noncentrosymmetric magnets and exploration of novel

FIHEA (B AGE s/NPRIE ], iR SR, AR UIE FR

Username (English) :'T. Kobayashi, Y. Sato, M. Matsubara

AT R4 (B AR RAE R RSB BRI TER

Affiliation (English) :Graduate School of Science, Tohoku University

F—U—FK Keyword

1. % (Summary)

HDOW R L+ NS s E FF O N TWE (A~
TUT W) O BIRFUAEAE T oW E CIXEBLTE R
WHERIRE AR T ZENAIREE > TS, BIE, £
Z=T VT VA AT — W E R RE O HIEN ZIERRIE
JNEDOFIBICETILRL TETIY, ZO L5722 FEHTEA
Z=T VTV | DBRFEILHHE — W ERERE D BRFH (217
KEIRATREMEZ LD TD,

AWFFETIE, 2 [ PR e PR & IRF [ R e PR ME 3 )
RHZRAVT IR AS ~ TV T V2 N2 AR
FEREZBRIR 3 27210 | ZE R BCHR R IR DR A2 N L
BB A LT HE 4 DI SR PREMEARAZ~ T U T L (=
NFTxaf v I AZ<T VT V) BVERLL | Z ORERED KR
REEAT T,

2. Bk (Experimental)
[(FIH U7z 7tk & ]

BB LIEE . 8 Ju~v s Rhrr ARy H A E
ECR-SIMS v F 7358 | Ji1 1 BaissE
[ 255 1%]

~ 7 xbhar ARy BRI EE oo F T
8% VT, 22 [ RCEE R Ol A 238 A LT A A

Fig.1 Atomic force microscopy image of

artificial noncentrosymmetric magnets.

YT T7 -GG E | N Ty F 7 AZ=TUT IV BERICHT VS V50 R

=T IVT N, ZNHOREHZ VT, BEEOL
VIRIZAVE IE Soub o ST i T AN ORI 1T e T
B TRE O R E DT,

3. fifi L& %% (Results and Discussion)

MEEM L FFOmMEMESE L L THHTD Co/Pt
LB B E T A= VR O E AR L7z, (FRY
L7z oD BRI 72 [ ) ) B 14 (Fig. 1) 235”3 &
N, FEREI A E 2 AT DA~ TV T N &%
S G R RNl el %) | By sl g WX TW S 2 AN
WIS PR E LT A NG EINZ DL
22 (Bu AT AT) SRS D A Z0 AL AR EE i D
AR AT 5T LT, ZRHDRER, AL
> IERERE OO T HR BA A\ 3E S FRIEME AR AT 2 TH D
ZENGy ot (PR (1),

4. ZOfth - FrEl#H (Others)

AHFFED—EBIT, BHAFEE MBI E A FASE (A)

17THO04844 1 I 7 m— T ICI D RN L~ F

7 xuAy 7 WVE OB EEHERERIH 1T T,

AR E BT T AICHT VS KT 1A TAEE L4

R R LR R O INERRIS B . 4 B AR

KR AT DIFFERT D% AR EETHIFLE L BT E

R

5. F 3L “# %3 (Publication/Presentation)

(1) /bRBER, &R, RIS, & BT, FIER,
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Program Title (English)
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Username (English)
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Affiliation (English)
F—U—R,/Keyword

:F-17-NU-0109

BRI H]

R EE AR IR 2 N AT A 4 RO VR E R A

:Fabrication and evaluation of Pt electrodes for ferroelectric thin film capacitors
U HEE, RS

:'T. Yamada, Shogo Matsuo

A BRI R TR e R

:Graduate School of Engineering, Nagoya University

DRFE IR, N H, B, VYT T7 -3 L E

1. B % (Summary)

BRI B AILE OB EREIR T IEND, HE /S
AP TS, FT, IR v/ 2
EVERITHIET, RKOF v/ SV HABOHHT, A
F& 53 KB SERZFIH LT AR AMEATY R0, RS
REFRA U/ NS HEIT AR 728 ~OIE A It
.

SR AR OF v S U AR, AT, B4, Bl
7L, G B IR OREE TR BEIN T2 TS, B
FEEO R OB A IRRER Y, BBORHEICH KELER
ENDZEBBN TS, ZDT=, HEOHMEEZIAL
MITT DO, FmEEREROIERN VLA THD.
AWFZETIE, EEEMOMEE LT, (B2 ENE
DELENE AR, 2 AR EREIRO £ I
V7 A7 7ae A TR 5282 HE L.

2. FBk (Experimental)
(R L7 et )

L— W —HEEEEE, TNV T R E
[ 255 1%]

FT, IR VAL — P —HERE E A VT,
SrTiOs HLfk fh Fot 2 M EME L T SrRuOs K,
S EAEEL T (Ba, Sr)TiOs A HEREL7-.

R, L= =T TT7 4 HNT 3 A TF DT I
~ AT CAD TRREFLTICAT T 4 PP AN < AT /34
—UEREE L%, Cr =y F U 7% TV, B EMmA O
T A M AT EERILT-.

FREOFEFEENR (Ba, Sr)TiOs HIGEIE EIZ, 34
T4V ANMZPN1L50) AL, 1ERLIZ7 4 b~ 27
ZROWTE KR OB EIT-T-. Z0%, HEeHEREEE
FE—LREEL LT DC A8 XY ZYETHEREL, 1
The A 7517572, VERLTZL DA E — 2 B L OVER

DR R B CRIZ LT

3. fEFL =52 (Results and Discussion)

T T RARI DAY R — Ol k Cr T
ZNZHONWTUE, BRICAIGE Tha b S e\ T A—Z 2l
HLUT 7oz, 20720, FBr DSR2 L CRkEHEY
DT F b AT AR CE T, T4 N7 FTT7 4 THTIT,
WEAEE E COERBRTHELNIZH REITIZ, AL a—ha|
#5435 3000 rpm, 7'U~A7 90°C, 90 B, FELHER 10 72,
PEB 110°C, 60 £, BU&RFHE] 70 #hL9528T, Ko
RN DARRE = GO, D%, BB —L7K
FHIELLLIEDC A8y 2 7 ¥ETIEH 30 ~ 50 nm D
A R, U7 R AT 5 T ol AR, KGO/ A
O L EMEENMERTE L2 LN gtz

VESLL 7= 375 AR (Ba, Sr)TiOs RS/ SO 2D
FptEE LCR A4 CilliL7-. ZD#ER, s@iFEROE
FINS T RS DRI R UL 6 CRrE AR R0 R K E
ZnL, TOREOE LD 0.2 LL N CTholeZinh, K7'm
TACEY, FREH BRI v S 2SI L7 A4 b
HREMAMER CE -2 LB T2,

4. Z O - FFEt 55 1H (Others)
L.
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:GaN BRACR BRI 72 RIE N
Program Title (English) :RIE process for selective area growth of GaN
FIH#EA (A AGE RERIEA
Username (English) :N. Kumagai
g4 (HAGE | PE AN
FRZNY

Affiliation (English)

:GaN Advanced Device Open Innovation Laboratory(GaN-OIL), National

Institute of Advanced Industrial Science and Technology(AIST) Chubu

*—U—K Keyword

1. % (Summary)

TR T A ATV A~OIE AT T, (bW
WK IZ LD~ A7 LED AMEH SN TNVD, ~A71
LED DOEHAZHEL, GaN _Ed SiO2 v A7(Z 200nm

B AN CAML T, 2/ a8 RO B R R H T
U NERAEERIT 5, BRI KB
ING— %L, RIE 2@ % VT Si0:2 B2 P2 OB
AN L&a1T>7=,

2. %k (Experimental)

[FIAL7= 3723518 ] RIE =>F 74

[FEHR1E]

W77 AT TR I MOCVD ChEE L7z GaN _Lic77

A< CVD T SiO2 % 110nm #UEL | EFHRFELICLD

$200nm O =& F-FLED N — B 21T 72, Zi

HEOGMEAF > =y F 7 (RIE) MILL . SiOs EIZEH
H¥ZE{ERLU7-, RIE AN T.1% Oz2: 10scen & CF4: 36sccm

DIREHATT TA<EFRAEL, /NT—F 150W, JE 1T

2Pa OFMTITo72, ZOSFMTIEL 42nm/min DTy F

YT —RThD, Si02 DFER AOZXY, =y T 7/

IR 50~60nm (26U T, 1 A EL T, /7o

7

3. iR L% %% (Results and Discussion)
Fig.1 /X RIE %, GaN #I#IsE RO W SEM 4T
BD, WD) 250nm CTHHZED MR TE S,

15.0kV 7. 8mm x70.0k SE(U)

Fig. 1 The cross-sectional SEM image of openings of
S102 mask on GaN after the initial GaN growth.

EIN L =TT BRI E . GaN, ~17 2 LED

Fig.21ZFig.1 L35l a L H L, B 0 EICMOCVD
B RICIVIER LT GaN AN #EE RS o Wi SEM

BaRd,
124nm
159nm —

275nm

15.0kV 8.3mm x80.0k SE(U)

Fig. 2 The cross-sectional SEM image of GaN.

frustum on the opening pattern.

SEM #1355 575, RIE 1210 Si0Oe v A7 B 1T
1 U7 BH D RN T3 D Al T X7z, Fig.2 o
PRE—=URITK 275nm TH o7z, ZHDFERNSLHH
P < RIE (X500 A ALERA TE CWVAEHEIURENTZ,

4. Z O - FFi 55 1H (Others)
L,

5. &L F 2983k (Publication/Presentation)

(1) B B A, @ S%. Cong Guangwei, T i,
EAK =0, “EfamtE~A2a LED (207250
FEHIRDOFIRALE(2)”, 5 65 [EILHH PR
FAHTHS, 18a-E202-10 (2018).

(2) BERE A, T, [GaN fgaltE~-21 LED OFf
% . InterOpto B 2017, #iEAvt EEERY
(2017. 10).

6. BEHRFET (Patent)

72,
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FIHERE BRI
FHRREA (HAGE

FIHEA (B AGE eSS
Username (English) :H. Yamada
g4 (HAGE AN =W e St
Affiliation (English)

F—U—FK Keyword

1. B % (Summary)

BUIEME S TODEIER B D Z I Z MR T D,
ZDTD | SREEM B D T E R BT 2 LITEE
Thd, MEIO FR R B T2 5813, M EO B
A7 E O E & BR3 27210 Tl BB B
PEEDOBIREH LN T LU ENHD,

AAFFETIE, EARBAMEEEZ VT A=A T F Ak
RAT VA D IS D Z B 2B LT,

2. %k (Experimental)
(FIRL7z EpdkiE]  aieE B
[ 32505 1%]

ABFFETIE SUS310 &V Ve, RIFEAFE, =T
7 LT RO R A A AR - BB CRIEE LT,
I EEIL 10kV, U —F 7T A% A (WD) 1
20mm & —EDRIML LB LTI,

3. fiE L#E % (Results and Discussion)

RELO B RIO R W% % Fig.1 1~ 7, Fig.1 kb,
PELOETFERTORS SRR 30um THHZENR D>
726

100um!

Fig.1 surface image.

A= AT T ARRAT L AD R — 2T E BN C B4 A

:School of Engineering, Nagoya University
A= AT FARRAT LA, TR RIS i

4. ZOfh - FrEl#H (Others)
- BE IR
D BRG], BREKRT, B, 2017
2) HIKE ARG, T, ARERER . B IERD, OF
PESEIL ., AW T2, T USVEGAEEDO O
G BB AR SE, ERF AR SUE
A20i5 1 71%2), Vol.68, No.2(i& il /) 55 SC 4
Vol.15), 1_683-1_690, 2012
3) tTHEZ AT TrXA LT KEEA . KH,
EREARBEO IR T)—OF e ilifR, $k&8, Vol.100,
No.10, 2014
- BRI
1) A —ATFARRAT L A
F—=ATFANRAT LA ENL, WL TA— AT T
AN FH AR ETHAT VA TTH D, @I
IR CIEA—AT FANIFRAFLIRNDS, NI REDE 4
TLREWINTDHIETH—AT T AL ELL TH
IR CHETHE01272%. K9 920°C~1150°C FEE T
MEHREZ BT MR A4 — A7 T A MES T,
A FEE oI EES I RICAR TG
INTED.

5. i 223 FK (Publication/Presentation)
L.

6. BHHEEET (Patent)

2L,
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AR :F-17-NU- 0116
FIIHFRE g EFH
FIHREEA (B AGE

Program Title (English)

block copolymer thin films.

DEISENET ey 7 ILE A R IR O L [ Hil i &5

:Orientational control of microphase separated structures in photoresponsive

1) AWHBRFEREGE LR, 2) 4B RANVFv—EVRATRT N —

P4 (HAGE TR FE D, KEHENE D, RIS D
Username (English) :Y. Otsuka?, S. Nagano?, T. Seki?
@4 (A AGE

Affiliation (English)

:1) Graduate School of Engineering, Nagoya University, 2) Venture Business

Laboratory, Nagoya University

F—U—R Keyword

1. B % (Summary)

WMHFFERTlX, 7Y B RIEE RO IS E T vy
7 IEARE Tz 708 53 BERE & o SERd 1) i 8 4
FoTWA[], MIHR LR A A E S T
27 (PPOSS) &8 7 vy 7L EAKIL, POSS 4D
R 7 T A~k T Dy F U7 MitEND, 7 ay 74k E
BRI T T7 B ELTH A ChAZENHE ST
5l2] o AW T, A M E S 7 (P(CB-rAz) &
PPOSS 6 72 b5 v 7 vu v 7 H & & IK
(P(CB-rAz)-b-PPOSS) D37 ki 4y Bt A it % St — il ic
ML, BEORISMEA A =y F L 7 (O02RIE)NZL D
M D P(CB-rAz)k 5 (R R A ) DRI = »~ F
VI R AT, FORER, 7 a B E I ST
L8 7 OMfhEEREOT ) RE— 2 BT,
2. FBk (Experimental)
[(FIALI- 70258 ] RIE = F 0 748
[ 325477 1£]P(CB--Az)- - PPOSS #A& kL. FEEH) 17
nm OERRZFHEL 7, WSIRE TRt F2 Lz
436 nm O A[FDEAERIZ RS L, 7 a2k o B E O
—#hEL AR A VERLL 7=, O2 RIE (2 CZOMRAMLELL |
JF - M B EE(AFM)IZ L 537 a ki 4y Bt 15 D topo
GBIV ol BTV T Y —E R LT,
3. fif & # %% (Results and Discussion)

P(CB-rAz) B L1 PPOSS OFNEFNDHRER)~—
A O RIE ALER 422 L Ty F U 7L — MRt ,
PPOSS 2% 9% P(CB-rAz)DL —h b3 1415 705 5%
(7750 w, O2 it 10 scem, JE7/1 2Pa)lci% L7,
ZTDOEKMEICTHERM 20 s ICTX —dAmL -
P(CB-rAz)--PPOSS AL AFM #l52417-
7z, Oz RIE LEER# D P(CB-r-Az)-bPPOSS 5D
AFM BIEKE R % Fig. 117, BURRTCIE, M Z2ER
1 nm DL FRREOIVaMSBEHROENL T 4T —h5

JEIN T oo F 7 T a7 EAIK, directed selfassembly

RIE L% TlZ. 4 nm LA EDOMMELE R RGN AL
VOIEIRM 72T T P THOIL CNAZEN DD,

b) *
3Inm T
2z
RV
E 07’/’_/\ N
c
-2
% 50 1do
3 mm nm

-&nm nm

Fig. 1 Topographical AFM images and height
profiles of a photoaligned P(CB-r-Az)-»PPOSS film
before (a, b) and after O2 RIE (c, d), respectively.
The bidirectional allows and red lines indicate the
electric filed of the irradiated linear polarized light
and extracted parts for the left height profiles,
respectively.

4. Z O - FEEL S (Others)
B 3E R
[1] S. Nagano et al., Angew. Chem. Int Ed. 51
5884-5888 (2012). [2]
Macromolecules, 42 8835-8843 (2009).
B E 4
BHEarge g RS T8 m R mo N H—gh Rk
S IO YEE A HA 7 - ZAD AN
5. #i 3L F %83 (Publication/Presentation)

PN
6. BT (Patent)

2L,

T. Hayakawa et al,,
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FHRREA (B AGE
Program Title (English)

FIRE 4 (HAGE
Username (English)
g4 (HAGE
Affiliation (English)
F—U—FR,/Keyword

:F-17-NU-0118

BRI H]

:AlOs/BN # & 4 B AR AR L BRI B 2058
:Research of the thermal conductivity and the microstructure of Al2Os/BN

composite

AR, R EE]

:R. Ichikawa, S. Yamashita

A BRI R TR e R

:Graduate school of engineering, Nagoya University,
AEEAER Al2Os, BN, TR - FEREBIE2

1. % (Summary)

M, RSB THE, EXHEREIEICEN D~ 7
NET Iy AR, FITEEROBREIRRE L LT,
EREOHLOSL 02X TS, Y, i
d. T F(Al0s) 0% L 7 A 3 (SisNy) Pz AL R
7 5% (Boron Nitride, PAF BN) hi7-7¢ & OER{LA
MERIML, By N7V RATRRIE « 8B LT
SN TE 7, 22 TEFR YR A1E, B L
AUEE BERS 2 PHE LR R L 725 & &bz, FER
HEIEREZET 22 &8N TEOm IR 2 72
LT EBEZILND, LML, T OB Ch

HLLIRETHET D L, ZNOITRERRME 2D |

MBHRE 22 5 NI TR E O LWMER T2/ <, 7772
DOHEBEEMTHEERSLSEEET7 I v 7 A%
AT, R 0% OEIAFET D4R %2 L 0/
L Ly B2 B S 5720 Tl RLRREZ /R
TMEIOLE . R 2 AR 2 R Aok - A X O3
{EMMETH D, £iz, MLTRHITOIEI TR 88 E
DEEBRIZ X W OIHIBS A L, UMD EL 72 D1F L
MEHREAMET L, UIH TEOHFMNEL 2D, 20
T2 BRUIAIRPE O BRI SR DN G N T7 HSIMER IS B3 i
HENRLTL<, TROFEMERSTLHILNTED,
AW TIE, AROs/BN #HEET I v 7 AZxtge L L
T—HDORFEIT 572,

2. FBk (Experimental)
[(FIF L il ] EEME e

[F28r71E]
ALOs ¥R CE#JRIEE - 100 nm) % ERmy ok E L
T. h'BN ¥k CEHRIES : 3 um) ., ZREK KL OVA

VHE—ERA L, BHHEFIC LD 2Ly MR E
TER L7, 50T iB IR A it . KRR OSSR
PHS T, 1600°C~1800°C THEL 1T o7=, b7
B ORI KU L& AWT, SN LA L7,
VESRL U 7= 30807 i O BRI AL A 2 A2 AL HE 1 BN EE ©
Blz2 L, 50N 7HEERD DRSS O TR OB
ZHE LTz,

3. fii L #H %2 (Results and Discussion)

ROV BER RO W (i L) © SEM BlE3fs &
725, h-BN K713 AleOs REAHHIZE —I255 L TR0,
IR, BIR TORERE IRV CHRIERE
il Zh s weR Sz, F72, h-BN BN AleOs FHE
DRENKILBER L TODDOPBIEES I, BVRE RO
K TFOFRRETHHZENRIBI T,

4. Z O R F1E (Others)

- H R R IR BV R WSRO AR T 3ok 7 5 i &
FMALZ h-BN #H#EET I v 7 b — b 7D
el

5. 22238 %K (Publication/Presentation)
AN

6. BEHRFET (Patent)
7L,
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2 R :F-17-NU-0121
TR 3 =l

AT RELE R AR LT N B Dok B~ A 7 maRy b~ OBk
:Challenge of Self-Propelled Swimming Micro-robot Having Biofuel Cell

FHRREA (HAGE

Program Title (English)

FIHEA (B AGE IR R, 4 2R

Username (English) :'T. Yamanaka, T. Masuda

AT R4 (B AR AR R T T e R

Affiliation (English) :Graduate school of Eng., Nagoya University

F—U—RK Keyword

1. B % (Summary)

PRAT VB ATE R L7~ A 7 aikEin Ry b
BEL, ~AI/aRr—NOTaNM AT ERFET 5. 7 ak
AT " W EZBRICEY, EO R B2 5550 - RRm L,
ERER~A7aaRy AT MO BEHRFHTELCTHERK
SHLFITHERTHON B THS.

A TIEZ O FARN 22 BE T 2 2D MG
179, BrZ~A a2 — LD 3 IR TCHIRTEIROIERIZ 3
T, B RTA—Z M, FIREIRIZIR, TR, &
INFARZRFET .

2. FBk (Experimental)
[(FIR L7z E725E] 3 ot —H VYT IT7 4 AT I
—, A HY oy E X, BT TS, Wi
TR~ AT TIA4F, L—F R E X
[ 285 1%]

Veyg L7 77 AHAMRIZ UV i b7 + kL AR SU-8
HAL L a—NMIXoTEAL, VT M—I%1T).

3T —H VT TT 4L AT h—RITH T AT &
REL, TOERLIZT BT FAIHEDNT, LUAMNNE
7z ANPL—HT 3 It AEEL, MR (27
—, Fa—TBReE) O~ A7tk L7253 BT
I[ZHEIEEATO.

HTAFERERAN—I L, BURIKIZLHBUE, KO
AV TN T T VL LD EAT, BIRO%, <
A7 REIE R, BB TR T 2.

3. fEFLE2%% (Results and Discussion)
3 Wt —H VI TT 4 AT A UKD, 12TFT
BEOARD 3 Rt~ A7 & RS b,
BITE, JOEREDORERDIZD, L—F/RU—, 2
Xy A —R A2 LS, JRLEFEDOFEREIT, B

UVTTT 4 @ AL E, TR TEREBIEE, ~rradiyh

WROFEALZAT > TND. EiR/IME AT REZR A X%
Wi DBRE 21T T%.

4. Z O - FrEl#H (Others)

- AASEITRILS, BHAAT SR B B RS2, HRERAIATTSE
(#52F), AT REFEMA AR L7V B C kS
~A7arRy b~OHREL”, JP17TK18853

5. w2238 %K (Publication/Presentation)
L.

6. BEHRFET (Patent)

7L
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FIHTERE

RS (B AGE
Program Title (English)
FIRFEA (BAGE
Username (English)
ATE4 (HAGE
Affiliation (English)
F—U—k Keyword

1. B2 (Summary)

BT AN L A4T92

2. B (Experimental)

L THERET A ADBAFE A H
FBLCWD, 2o T, IR kicmyF o7 O~ A%
TERR T D FIEORF B LIETHY I 777 +
— 2O LD, i~ A7 " — il fE LT,

:F-17-NU-0124
RS BAFRRR

HTA LD TF T~ A7ERLE O/
:Micro-fabrication of etching mask on glass substrate
/& F5 XD, Thi-Thuy-Nga Nguyen 2

:H. Odaka?, T. Nguyen 2

:1) AGC BAET- (BR) 2) 4 i B R FASRAL S AE %
:2) Asahi Glass, Co. Ltd.2) Nagoya University,

VYT TT 4B AR R - IRHERR . T A

4. Z O - F it F 1 (Others)
72,
5. §f3C - F22 383 (Publication/Presentation)

72l
6. B RFET (Patent)
72l

(FIRL7- 238 E] EF#RtE, 3 T~/ rhuy

AR B AEE
[ 328 5 ik]

B3ILV I H ha ANy AR, I T AR
o A (50 nm) AL, Z0 RV YA R
ZEP520A # 400 nm Ay 22— K L, BIHELIC
X0 Z — B TERR LTz,

3. fii B #%% (Results and Discussion)

Figl 13 A3 X &L 7= Cr (50 nm) I HE F#R R
IZEORIELIZL DAY — o O W RS S T D,
HRERIZT AL AR — 2 AEL G B
L TOBEDD, EFHBRDOIER LN TNDHEE X
b, 5%, EBETHMEEICIOL VAMEED LY
o7 Blaz L blc, ANV BD T F L T EATITETH

50

Fig.1 Optical micrograph of resist pattern.
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AR :F-17-NU-0128
FIIHFRE g EFH

FIRRES (A AGE
Program Title (English)

Composite
P4 (HAGE A
Username (English) :J. NAKAMURA
@4 (A AGE AN =W YN o T e S o
Affiliation (English)

F—U—FK Keyword

1. % (Summary)

B OMIES~ N Y v 7 ZXER, FIE ARERED
BREE FCED SN2 RO BA/BRESKRTH 5.
B OWMBBRE X, =27 —F o) Jil#EoRIz, Y
VEBBANT T LAD—FETHDLHE RRX T RNFZ A K
(HAp) OBGH7565 S35 A S TR =
W& CTh 5 Z LICHRT 5, oSt~ Y >
7 AN, LT 1E & R BEAR AR 2R L TR T 5
NRAFIAT 4 w77 av X, HFLESHE%
BRI D Tk L U CHBREN,

ARFIETIX, AREE D TOF /ifEE Y VBRI v
U L ORGP EREIE B o T E A FFOE SR
E 2R AT, Am D& LTErr—2Z N,
JFEHEA# % 100°C LLFOMERIZ L W EEERET D
7o O DAFSGAE 2 BRR LT, A RO G % E A
TUEFRAMEZ MW THIET 52 & T, AED T/
HERR S T O FEM 2R A8 2 BV O & N T

2. FBk (Experimental)
[(FIR L= E7pd8iE] EAAYE 1 BAMEE
[E8r514]

U Ny v bR eama BRI L TR T
V—ZERLL, Zhickrla—2F ) 77y A "—%5
BT KR ZMZ, BEFLSATHRIIES Lz, RS
WM DIKGy % HIRFL T BRI, IRA IR Z F
BORIZAE LTz, Z Okl 2 7 7 AREZRFIT AL,
IKZRL DR LIZ S TR L. 100°C LT OFTED
IR CALEE U7z, AL OB 2 |IRIC TR L, &
NB—RAF ) Ty A=) AN DEERE
137z, FUBL DR S0 2 X BRI CTRE L7z, #OBo
MWW ZE L, ARy ZETHeEa—T 4 7 L

SN — AT )T 7 AN [V IV DR OB B

:Observation of Microstructure of Cellulose Nanofiber/Calcium Phosphate

:Graduate School of Engineering, Nagoya University
RN T— AT )T AN DRI A AR, TR TEREBLER. o hT

721412 S-4300 AT E T PEISE (SEM) % FH T
sz LT,

3. fE R L =% (Results and Discussion)
B ORE BRI HAp 23R S 4L, U v A
FALBEMD AT ) —in5 HAp DERSND Z &2y
Do Tz, sRBF ORI 2 SEM CTELZE L7245 3 (Fig.) .
B ORI IZIE, M8 30 nm LR O h U 7 fiE & i
££ 60~100 nm DFEIR DR T D3HE 2B > TV DEE -3B8]
2Nz, 830 nm DL O @l U7zl d e o — =2
T T 7 A R—DJERE, EAE 60~100 nm OB 3
HAp ODFREIZ L D b D LR S D,

3

e

= 100 nm

Fig. SEM image of fractured surface of cellulose

nanofiber/calcium phosphate composite.

4. Z O - FFi 55 1E (Others)

AHFGEIE SCER R A B 9T Bl EE OB K0T To
iz,

5. #2238 FK (Publication/Presentation)
L.

6. BEH AT (Patent)

2L,
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7. #thBRS & DR
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(=R T ) Fa—THEBEORRE b7 A5

(FE[FAFFE)

AR 2T DRGERT KR L7 bu = 2ZEfMEE R 2 — KEF M
Aalto K% (74> 7 F) IS #HIK Esko 1. Kauppinen

(T =T F o —7 BB O R A S

(FL[FAIFFE)

KRB 2T DALTERT RK= V7 b =7 ZERIEE 2 — KREF fEm
) T v— KE Af

(T =R T ) F 2 — 7 @R O BRI

(FL[FAFFE)

KRB AT DFTERT RK= V7 b =7 ZERIEE 2 — KREF fEm
SMAR (KR i s

(=R T ) F a— T EEEHR O B % )

(FL[RIBFSE)

KRB AT DFIEAT KK L7 ha =7 RERFREE L ¥ — KE MR
ARETLT () 1l %%

[(—RoF ) Fa—T1C k5T iEREERN

(FL[FF5E)

FRM B 2T DR KK L7 b u= s ZERBE Y 2 — KB s
k= 2 RRASEET T SE

(h—RoF ) Fa—TORE LA T IS

(FL[FFSE)

KRB AT BT Kk Lo b u =7 AEFEEE v ¥ — KB IS
FAGH RS @Ep7eit 2 H fHE

(=R F ) Fa—THEE T D 2% OB T 5 M
(FL[FF5E)

KRB AT BWWFFERT Kk Lo bu =7 REFEMEE o 2 — KB IS
BB BT 64 B

(B B8R — R T ) F oa—7 O & FEFi )
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11.

12.

13.

14.

(FL[FAIFFE)
KRB 2T DAFTERT KRRV 7 b =7 ZERIEE 2 — KREF B
PEEHATRAMTETT T/ > AT AFFREM il 548

(7572 BFTI v IOBEBTACARBEONERL LOT &7 v —7 5547
(FL[FFSE)

TARgERt B TR RagyR/\, P

SHRT - LR KR —

777 2D O n B2 N URVARICE D BRERPAER R EE, FoRE s
RMEZ Ty MRHBICEVEEL, 77 7 = UiicBIt 58 A U REEE I &
2T 5%, Fio, 777 2 OB IREIISZEMT 5 Bk OISR RFT 5
DT, WHIFET D HREAZBRAER S, RITHMBERESIFHC L VT2,

(EHES A E OWVEIZ B 5 L RDFE

(FL[FAFFE)

ToARRER ICHEERE REICR, RS

HHER GRS | ArEeE UK | REFHE GUEIRT) | K&, 0L
HWRF) o PEEY GUERT) | FEkES (R EBEYEITTERT)

[ B - R D SR B9 5 L RIAFSE |

(FLFAFFE)

TEARERE ICHYEER REICR, HAES

AR GRAERS) | Oralgx GRAERT) | IR GRAEKRS)

(AR B ESE IR OBEINE B L UEMITEICBE 3 2 LR

(FLFAFFE)

TEARRERE ISHMEE R BRI, hAMES}

erARZFE GRS | e GRAERS:) | AR CGRAEKRT:) | KL
(AR )

[ T =R G BIOE R BT 5 L FAFIE)

(FLFAFFE)

TEEWHGER SRS RIS, L s

HHER LA | FEkEn (BB LT 7EnT)

(G 3 —7R E OB 5 S [RIBFSE
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16.

17.

18.

19.

(GL[RIAFSE)
TEEMHIER SRS REEETE, /N L s
AR OUNRT) | WEGEENR CUIER)

(9= J1— 78 B DM B 2 RIS
(FL[FEIAFE)

TARsER RS R, /LR
[ (G KT

[RAFT A F A EA L RAFT 7 P W NEB ZHWIZERR Y ~— DA
(FL[FFSE)

TR AR - @ S FEANEC, R RRR, YL A

M o ANVRNV R AVFAEW TSR 6. G Qiao, T. McKenzie

RAFT B F A EH LN RAFT Z VW NVEEZMAGOE T, = —FT LT 7 UL
B AT VN ORDFHERR Y ~—DEKEIT> T2,

(e T IPANNERENTAVERICLDL 7 vHRRE /) v—L b=z —7 Lk
HERDOEHK]

(FL[RIBF5E)

TErseR A - @ bR RESVEC., PERRIE KRR, PILig A

(AE « B R >yl =T — UHFFEFT Bruno Améduri, Vincent Ladmiral,
Marc Guerre

RAFT 7 U VEEG & RAFT A F AV EGEMAGDE T, 7y #HRE/ v—L b= x
—T N BRRD BRI ESERO G AT > T,

(> Z AbEM & F A4 — L% 72 RAFT KD K FE AL

(FE[FEAFE)

THHIER A - B TEFREY BIEAVEC, PR RER, P
HASH7 7V HHKH

RAFT EAIZ R VB ONTARY v — Kz, il EOF A+ — LV OFEEF T 7 AbEY
WZEVAKFILTHZ LT, RMCT AT AT IVREORENARIRE L 2o T2,

(S RAT DAL A u o —F ) T AT D058
(FL[RHFIE)

TAEARgER Ay LY EN E5EE

AT MU xTRKR¥ Albert van den Berg #if%
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21.

22.

23.

24.

L DOBAR T DA A RA N R RAEHTT DI2ODOFHRT A AR Z DT
RFLI,

[DNA M8 B R LR T /3 A 2B 2 WF5E)
(FE[FAFFE)
TAEARERE Afmn LY HE B5EE
AT z—F 2 A BMvZHRILAKRTFE Mats Nilsson Zd5%
DNA Z R ERRIHTE 2 F ) T34 ZA%BF L, @SR LT,

A REATHN BRI 12 B3 2 WP 92

(FL[FFSE)

TrgeRE g+ LY ER B%ERE

KBRS PERRB AR )G 2%

BT OfT 2 BEE L TEDL T /T AR L FrfHET 2 & &b, W%
R LI,

(=7 v VAT AN BRI (T B - 2 AF 5% )

(FL[FFSE)

TR Edn T LFER BYRE

JUMN R I E AR ZERT W0 sz

T a Y VO BEEETE D) ) TN AEBRR L U REFHET 2 L L BT, G
XzFE LI,

v rnm bu st e—a7 A oM EE)
(e Iz < 3ZR)
vora ha st 2 — EREA
bnbrrrubaritrx—
AZEBRRFE—LTA O E I LT

CErAPT HIV EEOBRFE A 7= HIV BHEE A ORISR IE )

(QLFFSE)

vrrw bu gt o2 — ER EA

i) ENCIRPestE AhBERY X —lEIE X — AR

HIV 238325 L b a oA )L 2O HEGE 2 #)ifil9- 2 Mifa PN BGAEIA 7~ APOBEC3 8 KX TX vif,
HIV @ RNaseH OFrHIBALFAIBHREICTe T, X BRAG S fEdT & 28 BARIERNC 1 2 BEnefg
WrE Rz ik L CTfT-o T 5.

—184-



25.

26.

27.

28.

[ B FE 2N AR 1)

(FL[RIBFSE)

HEHIER BRI AR - FAARAE - AR TR - FIE FR S
HIEHIR—T 4 v 7 A B+

AN T A A NEEREIEMEE L, BIE» bRt S ofx O A 4 iK%
Mol oy MifE & L 7= MSIM AUSE 1 2 1ERk L 7=, VBL2 BESEBREICERE DR LUK IR, ~ <L
AN, EEERT V7, ROA v e R a—FEHWT, BEREREEIC T
DA F AR OTEIEIC X 5 B2~ MSIM RIS T Dyt 1 L 3 — 25~ oD i ] T g
PEA R LT,

[GRFHE  FR OB LWAT L7 fn=2 |

(FL[FF5E)

HEARER BRI BRI - PR - AR TR

JEHRHE R FR LR AL TR SR - R

VBL2 PESEBREE TR E D CVD 2E(8 2 JHV N, ALK CrERE L 7o A AT R Ehet s b O K i
ICH B IARER (N Ly) 2R L, ERTED Eb 852 &KETHZ LT —
NEMRZ FERR L, BLAEAS FET 3812 VERL LTo, Bk % ZelB IS8T 5 FET F5PE 2 IE L,
F7p DR EER CHIER SN D FET Bt D BRI SW TR L 7=,

[Sr2v0o4 OFEIRAE & Rl

[RIB LTz =Mk 1A Fio /T U 0 AFRE O FE R TE |

(FL[RIBFSE)

PRI E R PRI (W BER)  RRRIEAT

AR RSB T BSRERR D

WIE B 2 FFOMMEE R TIE, A - Bl - ERO=D>OHHENRHEL T
BLLRZROINEZ R, & DIC, BEN T T A ML—Ya v oL ZEBIKEZFK
L. FEWERERE LR OGE08H 5, KB L7z AT 25D Bal-xSrxV13018 (3%
DEIRFD—2EEZ LTV, NR JIEORER, FEERIE T b 2R
ST BEMRETFTVFEET DI LA R L,

(L =7 Nt DY

(F[FHFSE)

PRI ER Y PR (W BEER)  RRRIEAT

SHE SRR EHE

L= AL OBPEIL. HE VRSN T RVWENRZ D, TOX IR =T A
RO H T, Sr7Red019 Z & 0 HIF | EXIESL & HREORE, BEL, Re KO

—185-



29.

30.

31.

32.

33.

DU BB 2 O TR T2RER, #rareflis 2 R Lc, 4%, oL =7 Mes
VOBPEIZ SN T HRNDTETH D,

(47 7 EEFEME O HE AT )

(FL[FFE)

VBL KEHELE

eSS R F AN KRB KRRt

- JAIST RJBHHC TIER U 7= 0 FARFEIE O X AR HGELINE 3 X O X BB RRIEIC L 5
WEIERRIT 21T > T D,

[7'a b AREMEAR Y A I FEAEO R & FEs RF A )

(FLFIHFFE)

VBL JKEFELE

Elollp vy R F (WS SN = e S ot f e )

« 7 N ARENE S S T RO FEEHEL A TFE DR L OV OREFHE 21T o TV D,
i B RFEOWSE 7 v — 7 TS S LT BUKYE F 43 713 H FTRE 72 ik Al R & R B L &
7= Langmuir-Blodgett VEZ AW T ILF L ZILHR AR Y A4 2 RoO—lfiEdm ko
FHESOME T D in-situ RIS X BREELIIEIC X 2 EIEAEE Ol 21T > T\ D,

(1 b AR 4 TR RO & AT A

(GLFEAFE)

VBL KEFELE

WIERT: fadiE

C 7T R AR TR O R FROMIES L O ORETHI A 1T - T 5,
LR TR SN TN D71 b ARMMEE S 70 Langmuir-Blodgett BEOHIEHT
2 N D in—situ FIAF X HREGELRIEIC TIT-> T\ 5,

(7w 7 SLE A RGNS D NS 1S AT |

(GLFIAFSE)

VBL KEHELE

HALKRY 8% 1E

s FAEKRZOMIE 7 N—TIC TR SN T a— LV REEe 7 v v 7 B G RER
D NG 21T > T\ D,

[RYU =T a— LA d X BEEELIC L D REERRAT )

(FLIRIFZE)
VBL KEHEE

—186—



34

35.

36.

37.

38.

eSS B AT KRB AR FEA

- JbpESe IR R F RN KRR FE DG 7 — T I CRBEENTZFH LW ot 2D R Y
B = LTV 3 — )V L DA TERRNT 2 /N 3 KOS A REIE O LRI E I K o TIT o T
%)O

[ 2 B8 55 BB AT B 5K 0D S IR 3 OO fiR B |

(LRI

VBL KEHELE

HOUE TRPR PR Laisepe =z

- FRUE TR PRI CRASE S Lo~ T m B DMEER L 7o bk % 7o & 2 B 5 B IR -8R
FRAGNED oy B & O FAT 2 RS X AREIHFHE (GI-XRDIC L W fT-> T 5,

[SEINEMEA A2 3 FHEFEIRD in—situfEIERAT
(H[EHFZE)
VBL JKEFELE
RS (LFq By
AP NE (1] I
C SEAEERT BIHAHC CBR SN TV DT VY RUB U AR F v L— MFEEKRT b
TTFNT =T MEONIEENER L OEAS RO S T EERT 217> T 5,

TFILIEIC L » T IS p-n P8R E 0 Tk DIt H
(FE[FAFFE)
VBL JKEHELE
HERS: A A
p Mk L O n BUD K& 53 F D EE LTI BT D WFZE 24TV oKL - O R IE AT
St BEIRRE 22 EWFFE L T D,

15 53 - R ORISR AT |
(FLFEFFE)
VBL JKEFELE
{3 & OILFERFTE, HIh+EE
« BEAFHEC X 2 @50 70 X BREELRIE 21TV, @ TS 2 T 9~ 5.

ey EBL A B9 S A AE )

(L [REIBFSE)
VBL KEHELE

- 187-



136 & OILFEITE, HfifEE
s BT HEE R ORI BT DM AT 9,

—188 -



8. ER#MX') R b
(List of Published Papers)






8.

1.

10.

1 [RERX

N. Komatsu, T. Mitani, Y. Hayashi, T. Kato, S. Harada, T. Ujihara, H. Okumura, “Modification
of the surface morphology of 4H-SiC by addition of Sn and Al in solution growth with SiCr
solvents”, J. Cryst. Growth, 458, 37-43 (2017).

K. Ishikawa, Y. Ito, S. Harada, M. Tagawa, T. Ujihara, “Crystal Orientation Dependence of
Precipitate Structure of Electrodeposited Li Metal on Cu Current Collectors, Cryst. Growth
Des.”, 17 (5), 2379-2385 (2017).

T. Isogai, S. Nakada, N. Yoshida, H. Sumi, R. Tero, S. Harada, T. Ujihara, M. Tagawa, “Phase
transition process in DDAB supported lipid bilayer”, J. Cryst. Growth, 468, 88-92 (2017).

K. Murayama, T. Hori, S. Harada, S. Xiao, M. Tagawa, T. Ujihara, “Two-step SiC solution
growth for dislocation reduction”, J. Cryst. Growth, 468, 874-878 (2017).

M. Matsumoto, H. Saitou, Y. Takeuchi, S. Harada, M. Tagawa, T. Ujihara, “Morphology of AIN
whiskers grown by reacting N 2 gas and Al vapor”, J. Cryst. Growth, 468, 576-580 (2017).

T. Yamamoto, Y. Okano, T. Ujihara, S. Dost, “Global simulation of the induction heating TSSG
process of SiC for the effects of Marangoni convection, free surface deformation and seed

rotation”, J. Cryst. Growth, 470, 75-88 (2017).

K. Murayama, T. Hori, S. Harada, S. Xiao, M. Tagawa, T. Ujihara, “SiC solution growth on Si
face with extremely low density of threading screw dislocations for suppression of polytype

transformation”, Mater. Sci. Forum, 897, 24-27 (2017).
T. Hori, K. Murayama, S. Harada, S. Xiao, M. Tagawa, T. Ujihara, “Formation of basal plane
dislocations introduced by collision of macrosteps on growth surface during SiC solution

growth”, Mater. Sci. Forum, 897, 28-31 (2017).

S. Harada, G. Hatasa, K. Murayama, T. Kato, M. Tagawa, T. Ujihara, “Solvent design for
high-purity SiC solution growth”, Mater. Sci. Forum, 897, 32-35 (2017).

T. Yamamoto, N. Adkar, Y. Okano, T. Ujihara, S. Dost, “Numerical investigation of the transport
phenomena occurring in the growth of SiC by the induction heating TSSG method”, J. Cryst.

- 189 -



11.

12.

13.

14.

15.

16.

17.

18.

19

Growth, 474, 50-54 (2017).

F. Ichihashi, T. Kawaguchi, X. Dong, M. Kuwahara, T. Ito, S. Harada, M. Tagawa, T. Ujihara,
“Temperature dependence of carrier relaxation time in gallium phosphide evaluated by photo

emission measurements”, AIP Advances, 7 (11), 115314 (2017).

H. Niinomi, T. Sugiyama, M. Tagawa, M. Maruyama, T. Ujihara, T. Omatsu, Y. Mori,
“Plasmonic Heating-Assisted Laser-Induced Crystallization from a NaClO3 Unsaturated Mother
Solution”, Cryst. Growth Des, 17, 809-818 (2017).

A. Tanaka, O. Barry, K. Nagamatsu, J. Matsushita, M. Deki, Y. Ando, M. Kushimoto, S. Nitta, Y.
Honda, H. Amano, “Facet dependence of leakage current and carrier concentration in m-lane
GaN Schottky barrier diode fabricated with MOVPE”, Phys. Status Solidi A, 214 (8), 1600829
(2017).

A. Tanaka, Y. Ando, K. Nagamatsu, M. Deki, H. Cheong, B. Ousmane, M. Kushimoto, S. Nitta,
Y. Honda, H. Amano, “m-Plane GaN Schottky Barrier Diodes Fabricated With MOVPE Layer
on Several Off-Angle m-Plane GaN Substrates”, Phys. Status solidi A, 254, 1700645 (2017).

S.-Y. Bae, K. Lekhal, H.-J. Lee, J.-W. Min, D.-S. Lee, Y. Honda, H. Amano, “Selective-area
growth of doped GaN nanorods by pulsed-mode MOCVD: Effect of Si and Mg dopants”, Phys.
Status Solidi B, 254 (8), 1600722 (2017).

X. Yang, S. Nitta, K. Nagamatsu, S.-Y. Bae, H.-J. Lee, Y.-H. Liu, M. Pristovsek, Y. Honda, H.
Amano, “Growth of hexagonal boron nitride on sapphire substrate by pulsed-mode

metal-organic vapor phase epitaxy”, J. Cryst. Growth, 482, 1-8 (2018).

K. Nagamatsu, S. Nitta, Z. Ye, H. Nagao, S. Miki, Y. Honda, H. Amano, “Decomposition of
trimethylgalliumand adduct formation in ametalorganic vapor phase epitaxyreactor analyzed by
high-resolution gasmonitoring system”, Phys. Status Solidi B, 254 (8), 1600737 (2017).

K. Matsumoto, T. Ono, Y. Honda, T. Yamamoto, S. Usami, M. Kushimoto, S. Murakami, H.
Amano, “Reduction of Dislocations in GaN on Silicon Substrate Using In Situ Etching”, Phys.

Status Solidi B, 254, 1700387, (2017).

. X. Yang, S. Nitta, K. Nagamatsu, S.-Y. Bae, H.-J. Lee, Y. Liu, M. Pristovsek, Y. Honda, H.

-190-



20.

21.

22.

23.

24.

25.

26.

27.

Amano, “Growth of hexagonal boron nitride on sapphire substrate by pulsed-mode metalorganic

vapor phase epitaxy”, J. Cryst. Growth, 482, 1-8 (2018).

P. Kempisty, Y. Kangawa, A. Kusaba, K. Shiraishi, S. Krukowski, M. Bockowski, K. Kakimoto,
H. Amano, “DFT modeling of carbon incorporation in GaN(0001) and GaN(000-1) metalorganic
vapor phase epitaxy”, Appl. Phys. Lett., 111, 141602/1-5 (2017).

L. Sang, B. Ren, M. Sumiya, M. Liao, Y. Koide, A. Tanaka, Y. Cho, Y. Harada, T. Nabatame, T.
Sekiguchi, S. Usami, Y. Honda, H. Amano, “Initial leakage current paths in the vertical-type
GaN-on-GaN Schottky barrier diodes”, Appl. Phys. Lett., 111, 122102/1-5 (2017).

H. Kawai, S. Yagi, S. Hirata, F. Nakamura, T. Saito, Y. Kamiyama, M. Yamamoto, H. Amano, V.
Unni, E. M. S. Narayanan, “Low cost high voltage GaN polarization superjunction field effect

transistors”, Phys. Status Solidi A, 214 (8), 1600834/1-10 (2017).

S. Usami, R. Miyagoshi, A. Tanaka, K. Nagamatsu, M. Kushimoto, M. Deki, S. Nitta, Y. Honda,
H. Amano, “Effect of dislocations on the growth of p-type GaN and on the characteristics of p—n
diodes”, Phys. Status Solidi A, 214 (8), 11600837/1-5 (2017).

T. Tanikawa, K. Shojiki, R. Katayama, S. Kuboya, T. Matsuoka, Y. Honda, H. Amano,
“Absolute technique for measuring internal electric fields in InGaN/GaN light-emitting diodes

by electroreflectance applicable to all crystal orientations”, Appl. Phys. Express, 10, 082101/1-4
(2017).

G. Ju, M. Tabuchi, Y. Takeda, H. Amano, “Role of threading dislocations in strain relaxation
during GalnN growth monitored by real-time X-ray reflectivity”, Appl. Phys. Lett., 110,
262105/1-5 (2017).

S.-Y. Bae, K. Lekhal, H.-J. Lee, T. Mitsunari, J.-W. Min, D.-S. Lee, M. Kushimoto, Y. Honda, H.
Amano, “Selective-area growth of vertically oriented GaN nanostructures with a hafnium

pre-orienting layer”, J. Cryst. Growth, 468, 110-113 (2017).
H.-J. Lee, S.-Y. Bae, K. Lekhal, A. Tamura, T. Suzuki, M. Kushimoto, Y. Honda, H. Amano,

“Orientation-controlled epitaxial lateral overgrowth of semipolar GaN on Si(001) with a

directionally sputtered AIN buffer layer”, J. Cryst. Growth, 468, 547-551 (2017).

-191-



28

29.

30.

31.

32.

33.

34.

35.

. O. L. Barry, A. Tanaka, K. Nagamatsu, S.-Y. Bae, K. Lekhal, J. Matsushita, M. Deki, S. Nitta, Y.
Honda, H. Amano, “Effect of V/III ratio on the surface morphology and electrical properties of
m-plane (10(1)over-bar0) GaN homoepitaxial layers”, J. Cryst. Growth, 468, 552-556 (2017).

H. Iwata, H. Kobayashi, T. Kamiya, R. Kamei, H. Saka, N. Sawaki, M. Irie, Y.Honda, H. Amano,
“Annealing effect on threading dislocations in a GaN grown on Si substrate”, J. Cryst. Growth,

468, 835-838 (2017).

Z. Sun, P. Song, S. Nitta, Y. Honda, H. Amano, “A-plane GaN growth on (11-20) 4H-SiC
substrate with an ultrathin interlayer”, J. Crystal Growth, 468, 866-869 (2017).

M. Kaneda, C. Pernot, Y. Nagasawa, A. Hirano, M. Ippommatsu, Y. Honda, H. Amano, I.
Akasaki, “Uneven AlGaN multiple quantum well for deep-ultraviolet LEDs grown on
macrosteps and impact on electroluminescence spectral output”, Jpn. J. Appl. Phys., 56,
061002/1-9 (2017).

X. Yang, S. Nitta, M. Pristovsek, Y. Liu, K. Nagamatsu, M. Kushimoto, Y. Honda, H. Amano,
“Interface amorphization in hexagonal boron nitride films on sapphire substrate grown by

metalorganic vapor phase epitaxy”, Appl. Phys. Express, 11 (5), 051002/1-4 (2018).

C. Qin, X. Gao, J. Yuan, Z. Shi, Y. Jiang, Y. Liu, Y. Wang, H. Amano, Transferrable monolithic
multicomponent system for near-ultraviolet optoelectronics , Appl. Phys. Express, 11 (5), (2018).

H. Amano, Y. Baines, E. Beam, M. Borga, T. Bouchet, P. R. Chalker, M. Charles, K. J. Chen, N.
Chowdhury, R. Chu, C. D. Santi, M. M. D. Souza, S. Decoutere, L. D. Cioccio, B. Eckardt, T.
Egawa, P. Fay, J. J. Freedsman, L. Guido, O. Haeberlen, G. Haynes, T. Heckel, D. Hemakumara,
P. Houston, J. Hu, M. Hua, Q. Huang, A. Huang, S. Jiang, H. Kawai, D. Kinzer, M. Kuball, A.
Kumar, K. B. Lee. X. Li, D. Marcon, M .Maerz, R. McCarthy, G. Meneghesso, M. Meneghini, E.
Morvan, A. Nakajima, E. M. S. Narayanan, S. Oliver, T. Palacios, D. Piedra, M. Plissonnier, R.
Reddy, M. Su, I. Thayne, A. Torres, N. Trivellin, V. Unni, M. J. Uren, M. V. Hove, D. J. Wallis, J.
Wang, J. Xie, S. Yagi, S. Yang, C. Youtsey, R. Yu, E. Zanoni, S. Zeltner, Y. Zhang, “The 2018
GaN power electronics roadmap”, J. Phys. D, Appl. Phys., 51(16), 163001/1-48 (2018).

M. Irita, S. Yamazaki, H. Nakahara, Y. Saito, “Development of a compact FE-SEM and X-ray

microscope with a carbon nanotube electron source”, IOP Conf. Series: Mater. Sci. Eng., 304

012006/1-6 (2017).

-192-



36

37.

38.

39.

40.

41.

42.

43.

. K. Nishikawa, K. Asaka, H. Nakahara, Y. Saito, “In-situ TEM study on structural change and
light emission of a multiwall carbon nanotube during Joule heating”, IOP Conf. Series: Mater.

Sci. Eng., 304 012011/1-5 (2017).

M. Sasaki, T. Koyama, H. Kishida, K. Asaka, Y. Saito, Y. Yoshida, G. Saito, “Facile Synthetic
Route to Atomically Thin Conductive Wires from Single-Species Molecules in
One-Dimensionally Confined Space: Doped Conjugated Polymers inside Single-Walled Carbon
Nanotubes”, J. Phys. Chem. Lett., 8, 1702-1706 (2017).

Y. Kawakami, Y. Yoneyama, T. Amano, H. Itoh, K. Yamamoto, Y. Nakamura, H. Kishida, T.
Sasaki, S. Ishihara, Y. Tanaka, K. Yonemitsu, S. Iwai, “Polarization selectivity of charge
localization induced by a 7-fs nearly single-cycle light field in an organic metal”, Phys. Rev. B,

95 (20), 201105/1-5 (2017).

Y. Yoshida, Y. Nakamura, H. Kishida, H. Hayama, Y. Nakano, H. Yamochi, G. Saito, “Racemic
charge-transfer complexes of a helical polycyclic aromatic hydrocarbon molecule”,

CrystEngComm., 19 (26), 3626-3632 (2017).

T. Hiramatsu, Y. Yoshida, G. Saito, A. Otsuka, H. Yamochi, M. Maesato, Y. Shimizu, H. Ito, Y.
Nakamura, H. Kishida, M. Watanabe, R. Kumai, “Design and Preparation of a Quantum Spin
Liquid Candidate x-(ET),Ag,(CN); Having a Nearby Superconductivity”, Bull. Chem. Soc.
Jpn., 90 (9), 1073-1082 (2017).

H. Itoh, R. Fujiwara, Y. Kawakami, K. Yamamoto, Y Nakamura, H. Kishida, S. Iwai,
“Modulation of terahertz emission in time-domain waveform via a photoinduced phase

transition in a charge ordered organic ferroelectric”, Appl. Phys. Lett., 112 (9), 093302/1-5
(2018).

T. Koyama, K. Fujiki, Y. Nagasawa, S. Okada, K. Asaka, Y. Saito, H. Kishida, “Different
Molecular Arrangement of Perylene in Metallic and Semiconducting Carbon Nanotubes: Impact

of van der Waals Interaction”, J. Phys. Chem. C, 122 (10), 5805-5812 (2018).
P. Laiho, K. Mustonen, Y. Ohno, S. Maruyama, E. I. Kauppinen, “Dry and Direct Deposition of

Aerosol-Synthesized Single-Walled Carbon Nanotubes by Thermophoresis”, ACS App. Mater.
Interfaces, 9, 20738-20747 (2017).

-193-



44

45.

46.

47.

48.

49.

50.

51.

52.

53

. H. Tanaka, T. Ozaki, Y.Ohno, Y. tadokoro, “Phase shifter tuned by varying the spring constant of
a nanomechanical cantilever”, J. Appl. Phys., 122, 234501/1-5 (2017).

Y. Tadokoro, Y. Ohno, H. Tanaka, “Detection of Digitally Phase-Modulated Signals Utilizing
Mechanical Vibration of CNT Cantilever”, [EEE Trans. Nanotechnol., 17, 84-92, (2018).

Y. Chen, L. M. Dai, Y. Ohno, “Carbons for wearable devices - Commentary and introduction to

the virtual special issue”, Carbon, 126, 621-623 (2018).

N. Usuki, K. Satoh, M. Kamigaito, “Synthesis of Syndiotactic Macrocyclic Poly(methyl
Methacrylate) via Transformation of the Growing Terminal in Stereospecific Anionic

Polymerization”, Macromol. Chem. Phys., 218, 1700041/1-10 (2017).

K. Satoh, H. Hashimoto, S. Kumagai, H. Aoshima, M. Uchiyama, R. Ishibashi, T. Fujiki, M.
Kamigaito, “One-Shot Controlled/Living Radical Copolymerization for Various Comonomer
Sequence Distributions via Dual Radical and Cationic Active Species from RAFT Terminals”,

Polym. Chem., 8, 5002-5011 (2017).

M. Gueere, M. Uchiyama, E. Folagado, M. Semsarilar, B. Améduri, K. Satoh, M. Kamigaito, V.
Ladmiral, “Combination of Cationic and Radical Polymerizations: A Versatile Route to
Well-Defined Poly(ethyl Vinyl Ether)-block-Poly(vinylidene Fluoride) Block Copolymers”, ACS
Macro Lett., 6, 393-398 (2017).

H. Takeshima, K. Satoh, M. Kamigaito, “Bio-Based Functional Styrene Monomers Derived
from Naturally Occurring Ferulic Acid for Poly(vinylcatechol) and Poly(vinylguaiacol) via
Controlled Radical Polymerization”, Macromolecules, 50, 4206-4216 (2017).

M. Uchiyama, K. Satoh, T. G. McKenzie, Q. Fu, G. G. Qiao, M. Kamigaito, “Diverse
Approaches to Star Polymers via Cationic and Radical RAFT Cross-Linking Reactions Using
Mechanistic Transformation”, Polym. Chem., 8, 5972-5981 (2017).

N. Usuki, K. Satoh, M. Kamigaito, “Synthesis of Isotactic-block-Syndiotactic Poly(methyl
Methacrylate) via Stereospecific Living Anionic Polymerizations in Combination with

Metal-Halogen Exchange, Halogenation, and Click Reactions”, Polymers, 9, 723/1-13 (2017).

. M. Guerre, M. Uchiyama, G. Lopez, B. Améduri, K. Satoh, M. Kamigaito, V. Ladmiral,

—194-



54.

55.

56.

57.

58.

59.

60.

61.

“Synthesis of PEVE-b-P(CTFE-alt-EVE) Block Copolymers by Sequential Cationic and Radical
RAFT Polymerization” , Polym. Chem., 9, 352-361 (2018).

N. Usuki, H. Okura, K. Satoh, M. Kamigaito, “Synthesis and Stereocomplexation of
PMMA-Based Star Polymers Prepared by a Combination of Stereospecific Anionic
Polymerization and Crosslinking Radical Polymerization”, J. Polym. Sci., Part A, Polym. Chem.,
56, 11231127 (2018).

H. lida, K. Ohmura, R. Noda, S. Iwahana, H. Katagiri, N. Ousaka, T. Hayashi, Y. Hijikata, S.
Irle, E. Yashima, “Double-Stranded Helical Oligomers Covalently Bridged by Rotary Cyclic
Boronate Esters”, Chem. Asian J., 12, 927-935 (2017).

R. Ishidate, T. Ikai, S. Kanoh, E. Yashima, K. Maeda, “Chromatographic Enantioseparation by
Poly(biphenylylacetylene) Derivatives with Memory of Both Axial Chirality and
Macromolecular Helicity”, Chirality, 29, 120-129 (2017).

J. Tanabe, D. Taura, N. Ousaka, E. Yashima, “Chiral Template-Directed Regio-, Diastereo-, and
Enantioselective Photodimerization of an Anthracene Derivative Assisted by Complementary

Amidinium—Carboxylate Salt Bridge Formation”, J. Am. Chem. Soc., 139, 7388-7398 (2017).

U. Lewandowska, W. Zajaczkowski, S. Corra, J. Tanabe, R. Borrmann, E. M. Benetti, S.
Stappert, K. Watanabe, N. A. K. Ochs, R. Schaeublin, C. Li, E. Yashima, W. Pisula, K. Miillen,
H. Wennemers, “A Triaxial Supramolecular Weave”, Nature Chem., 9, 1068-1072 (2017).

N. Ousaka, S. Yamamoto, N. Hayashi, M.-C. Li, R.-M. Ho, Eiji Yashima, “Alkali Metal
Ion-Enhanced Threading of a Perylenediimide-Bound Polymer Chain through a
Double-Stranded Spiroborate Helicate with a Bisporphyrin Unit”, Chem. Lett., 46, 970-972
(2017).

M.-C. Li, N. Ousaka, H.-F. Wang, E. Yashima, R.-M. Ho, “Chirality Control and Its Memory at
Microphase-Separated Interface of Self-Assembled Chiral Block Copolymers for
Nanostructured Chiral Materials”, ACS Macro Lett., 6, 980-986 (2017).

K. Maeda, K. Shimomura, T. Ikai, S. Kanoh, E. Yashima, “Static Memory of Enantiomeric

Helices Induced in a Poly(biphenylylacetylene) by a Single Enantiomer Assisted by
Temperature- and Solvent-Driven Helix Inversion”, Macromolecules, 50, 7801-7806 (2017).

-195-



62

63.

64.

65.

66.

67.

68.

69.

70.

. D. Taura, N. Horimoto, E. Yashima, “Thermally Stable Helical Poly(4-carboxyphenyl
isocyanide) with a Helicity Memory Assisted by Metal Coordination”, Polymer J., 49, 741-744
(2017).

K. Maeda, D. Hirose, N. Okoshi, K. Shimomura, Y. Wada, T. Ikai, S. Kanoh, E. Yashima,
“Direct Detection of Hardly Detectable Hidden Chirality of Hydrocarbons and Deuterated
Isotopomers by a Helical Polyacetylene through Chiral Amplification and Memory”, J. Am.
Chem. Soc., 140, 3270-3276 (2018).

S. Kawabata, N. Ousaka, E. Yashima, “Allosteric Regulation of Metal-Binding Sites inside an
Optically-Active Helical Foldamer and Its Tubular Assemblies”, Chem. Commun., 54,
2417-2420 (2018).

H. Yasaki, T. Shimada, T. Yasui, T. Yanagida, N. Kaji, M. Kanai, K. Nagashima, T. Kawai, Y.
Baba, “Robust ionic current sensor for bacterial cell size detection”, ACS Sensors, 3, 574-579
(2018).

H. Watanabe, T. Tsuchiya, K. Shimoyama, A. Shimizu, S. Akita, H. Yukawa, Y. Baba,
“Nagayasu T., Adipose-derived mesenchymal stem cells attenuate rejection in a rat lung

transplantation model”, Journal of Surgical Research, 227, 17-27 (2018).

S.S. Pillai, H. Yukawa, D. Onoshima, V. Biju, Y. Baba, “Quantum dot-peptide nanoassembly on
mesoporous silica nanoparticle for biosensing”, Nano Hybrids and Composites, 19, 55-72
(2018).

N. Kihara, H. Odaka, D. Kuboyama, D. Onoshima, K. Ishikawa, Y. Baba, M. Hori, “Facile
fabrication of a poly(ethylene terephthalate) (PET) membrane filter with precise arrangement of

through-holes”, Japanese Journal of Applied Physics, 57, 037001/1-6 (2018).

H. Yasaki, T. Yasui, T. Yanagida, N. Kaji, M. Kanai, K. Nagashima, T. Kawaie, Y. Baba, “A
real-time simultaneous measurement on a microfluidic device for individual bacteria

discrimination”, Sensors and Actuators B: Chemical., 260, 746-752 (2018).
Hi. Yasaki, T. Yasui, T. Yanagida, N. Kaji, M. Kanai, K. Nagashima, T. Kawai, Baba Y., “Effect

of Channel Geometry on Ionic Current Signal of Bridge Circuit Based Microfluidic Channel”,

Chem. Lett., 47, 350-353 (2018).

—196 -



71

72.

73.

74.

75.

76.

77.

78.

79.

. Y. Hiroshima, T. Yamamoto, M. Watanabe, Y. Baba, Y. Shinohara, “Effects of cold exposure on
metabolites in brown adipose tissue of rats”, Molecular Genetics and Metabolism Reports, 15,
36-42 (2018).

JNEF B RS, AR, B E, T T ATy ORI, CST L L E—24
1L TLENE - BT - BIED #8r% H157, 78-83 (2017).

ZIVErE, BN, FSY5EAE, “miRNA BHHIE H Y — v O FHT DR, miRNA D& #41
%, 139-144 (2017).

AM. Zeid, N. Kaji, J. J. M. Nasr, F. F Belal, Y. Baba, M. [. Walash,
“Stacking-cyclodextrin-microchip  electrokinetic =~ chromatographic ~ determination  of
gabapentinoid drugs in pharmaceutical and biological matrices”, Journal of Chromatography A,

1503, 65-75 (2017).

T. Yasui, T. Yanagida, S. Ito, Y. Konakade, D. Takeshita, T. Naganawa, K. Nagashima, T.
Shimada, N. Kaji, Y. Nakamura, 1. A. Thiodorus, Y. He, S. Rahong, M. Kanai, H. Yukawa, T.
Ochiya, T. Kawai, Y. Baba, “Unveiling massive numbers of cancer-related urinary-microRNA

candidates via nanowires”, Science Advances, 3 (12), €1701133 (2017).

H. Yasaki, T. Yasui, T. Yanagida, N. Kaji, M. Kanai, K. Nagashima, T. Kawai, Y. Baba,
“Substantial Expansion of Detectable Size Range in lonic Current Sensing through Pores by

Using a Microfluidic Bridge Circuit”, J. Am. Chem. Soc., 139 (40), 14137-14142 (2017).

Q. Wu, N. Kaji, T. Yasui, S. Rahong, T. Yanagida, M. Kanai, K. Nagashima, M. Tokeshi, T.
Kawai, Y. Baba, “A millisecond micro-RNA separation technique by a hybrid structure of
nanopillars and nanoslits”, Scientific Reports, 7, 43877-43883 (2017).

M. Tsutsui, T. Yoshida, K. Yokota, H. Yasaki, T. Yasui, A. Arima, W. Tonomura, K. Nagashima,
T. Yanagida, N. Kaji, M. Taniguchi, T. Washio, Y. Baba, T. Kawai, “Discriminating
single-bacterial shape using low-aspect-ratio pores”, Scientific Reports, 7 (1), 17371/1-92(2017).

I.LA. Thiodorus, N. Kaji, T. Yasui, B. Yoshinobu, “A zinc oxide nanowires devices for

extracellular vesicles isolation and purification”, Micro Total Analysis Systems 2017, 1, 886-887
(2017).

-197-



80

81.

82.

83.

84.

85.

86.

87.

88.

. T. Ajiri, T. Yasui, M. Maeki, A. Ishida, H. Tani, Y. Baba, M. Tokeshi, “Optimization of the
nanofluidic design for label-free detection of biomolecules using a nanowall array”, Sensors and

Actuators B: Chemical, 250, 39-43 (2017).

X. Y. Sun, T. Yasui, T. Yanagida, N. Kaji, S. Rahong, M. Kanai, K. Nagashima, T. Kawal, Y.
Baba, “Nanostructures Integrated with a Nanochannel for Slowing Down DNA Translocation

Velocity for Nanopore Sequencing”, Anal. Sci., 33 (6), 735-738 (2017).

X. Y. Sun, T. Yasui, T. Yanagida, N. Kaji, S. Rahong, M. Kanai, K. Nagashima, T. Kawai, Y.
Baba, “Effect of DNA Methylation on the Velocity of DNA Translocation through a
Nanochannel”, Anal. Sci., 33 (6), 727-730 (2017).

T. Shimada, T. Yasui, A. Hibara, H. Yasaki, T. Yanagida, M. Hara, N. Kaji, M. Kanai, K.
Nagashima, T. Kawai, Y. Baba, “PM2.5 collection into aqueous solution via hydrophilic oxide

nanowire surface”, Micro Total Analysis Systems 2017, 1, 1433-1434 (2017).

T. Naganawa, T. Yasui, T. Yanagida, N. Kaji, M. Kanai, K. Nagashima, H. Yukawa, T. Kawali, Y.
Baba., “Nanowires enabling cancer diagnosis from 1 mL urine”, Micro Total Analysis Systems

2017,1,1271-1272 (2017).

M. Maeki, Y. Fujishima, Y. Sato, T. Yasui, N. Kaji, A. Ishida, H. Tani, Y. Baba, H. Harashima,
M. Tokeshi, “Understanding the formation mechanism of lipid nanoparticles in microfluidic

devices with chaotic micromixers”, PLoS One, 12(11), e0187962 (2017).

D. H. T. Le, Y. Tsutsui, A. Sugawara-Narutaki, H. Yukawa, Y. Baba, C. Ohtsuki,
“Double-hydrophobic elastin-like polypeptides with added functional motifs: Self-assembly and
cytocompatibility”, Journal of Biomedical Materials Research Part A, 105(9), 2475-2484
(2017).

N. Kaji, S. Ito, H. Yasaki, T. Yasui, H. Yukawa, Y. Baba, “Millisecond mechanophenotyping of
stem cells by electrical detection in microfluidic constrictions”, Micro Total Analysis Systems, 1,
832-833 (2017).

N. Kaji, Y. Hattori, H. Yasaki, T. Yasui, Y. Baba, “Extracellular vesicles separation by
electroosmotic flow-driven deterministic lateral displacement in nanopillar chips”, Micro Total

Analysis Systems 2017, 904-905 (2017).

—198 -



&9

90.

91.

92.

93.

94.

95.

96.

97

. H. Yasaki, T. Yasui, T. Yanagida, N. Kaji, M. Kanai, K. Nagashima, T. Kawai, Y. Baba,
“Substantial Expansion of Detectable Size Range in lonic Current Sensing through Pores by

Using a Microfluidic Bridge Circuit”, J. Am. Chem. Soc., 139, 14137-14142 (2017).

D. H. T. Le, Y. Tsutsui, A. Sugawara-Narutaki, H. Yukawa, Y. Baba, C. Ohtsuki,
“Double-hydrophobic elastin-like polypeptides with added functional motifs: Self-assembly and
cytocompatibility”, Journal of Biomedical Materials Research Part A, 105(9), 2475-2484
(2017).

R. Doi, T. Tsuchiya, N. Mitsutake, S. Nishimura, M. Matsuu-Matsuyama, Y. Nakazawa, T. Ogi,
S. Akita, H. Yukawa, Y. Baba, N. Yamasaki, K. Matsumoto, T. Miyazaki, R. Kamohara, G.
Hatachi, H. Sengyoku, H. Watanabe, T. Obata, L.E. Niklason, T. Nagayasu, “Transplantation of
bioengineered rat lungs recellularized with endothelial and adipose-derived stromal cells”,

Scientific Reports, 7, 8447/1-15 (2017).

T. Ajiri, T. Yasui, M. Maeki, A. Ishida, H. Tani, Y. Baba, M. Tokeshi, “Optimization of the
nanofluidic design for label-free detection of biomolecules using a nanowall array”, Sensors and

Actuators B, 250, 39-43 (2017).

T. Hamada, D. Sugioka, T. Kameyama, S. Kuwabata, T. Torimoto, “Electrocatalytic Activity of
Bimetallic Pd-Au Particle Films Prepared by Sequential Sputter Deposition of Pd and Au onto
Hydroxyl-functionalized lonic Liquid”, Chem. Lett., 46, 956-959 (2017).

R. Izumi, Y. Yao, T. Tsuda, T. Torimoto, S. Kuwabata, “Pt-Nanoparticle-Supported Carbon
Electrocatalysts Functionalized with a Protic Ionic Liquid and Organic Salt”, 4Adv. Mater.

Interfaces, 5, 1701123 (2018).

T. Kameyama, K. Sugiura, Y. Ishigami, T. Yamamoto, S. Kuwabata, T. Okuhata, N. Tamai, T.
Torimoto, “Rod-shaped Zn-Ag-In-Te Nanocrystals with Wavelength-Tunable Band-Edge
Photoluminescence in the Near-IR Region”, J. Mater. Chem. C., 6,2034-2042 (2018).

T. Kameyama, S. Koyama, T. Yamamoto, S. Kuwabata, T. Torimoto, “Enhanced Photocatalytic
Activity of Zn-Ag-In-S Semiconductor Nanocrystals with a Dumbbell-Shaped Heterostructure”,

J. Phys. Chem. C., in press (2018).

. M. Nakashima, S. Tsuzuki, H. Awazu, A. Hamano, A. Okada, H. Ode, M. Maejima, A. Hachiya,

—199 -



Y. Yokomaku, N. Watanabe, H. Akari, Y. Iwatani, “Mapping Region of Human Restriction
Factor APOBEC3H Ceritical for Interaction with HIV-1 Vif”, J. Mol. Biol., 429 (8), 1262-1276
(2017).

98. K. Eguchi, S. Heutz, K. Awaga, “Templating effects of tetrakis(thiadiazole) porphyrazine on the
structure and optical properties of copper phthalocyanine thin films”, J. Porphyrins

Phthalocyanines, 21 (4-6), 322-326 (2017).

99. L. Pilia, M. M. Matsushita, K. Awaga, N. Robertson, “Fluorination induced electronic effects
on a Pt(Il) square-planar complex of the o-phenylenediimine ligand”, New J. Chem., 41 (13),
5487-5492 (2017).

100. D. Tonouchi, M. M. Matsushita, K. Awaga, “Negative differential resistance in the Peierls
insulating phases of TTF-TCNQ”, Phys.Rev.B., 96 (4), 045116/1-7 (2017).

101. A. Mizuno, Y. Shuku, M. M. Matsushita, M. Tsuchiizu, Y. Hara, N. Wada, Y. Shimizu, K.
Awaga, “3D Spin-Liquid State in an Organic Hyperkagome Lattice of Mott Dimers”, Phys. Rev.
Lett., 119(5), 057201/1-6 (2017).

102. Y. Wu, Z. Zhang, S. Bandow, K. Awaga, “A Novel Strategy to Functionalize Covalent Organic
Frameworks for High-Energy Rechargeable Lithium Organic Batteries via Graft Polymerization
in Nano-Channels”, Bull. Chem. Soc. Japan, 90 (12), 1382-1387 (2017).

103. N. Black, D. Tonouchi, M. M. Matsushita, J. D. Woollins, K. Awaga, N. Robertson, “Giant
negative magnetoresistance in Ni(quinoline-8-selenoate) (2)”, Phys. Chem. Chem. Phys., 20 (1),
514-519 (2018).

104. S. Yamamoto, J. Pirillo, Y. Hijikata, Z. Zhang, K. Awaga, “Nanopore-induced Host-guest
Charge Transfer Phenomena in a Metal-Organic Framework”, Chem. Sci., 9, 3282-3289 (2018).

105.Y. Shuku, A. Mizuno, R. Ushiroguchi, C. S. Hyun, Y. J. Ryu, B. K. An, J. E. Kwon, S. Y. Park,
M. Tsuchiizu, K. Awaga, “An exotic band structure of a supramolecular honeycomb lattice
formed by a pancake 7—r interaction between triradical trianions of triptycene tribenzoquinone”,

Chem. Comm., 54, 3815-3818 (2018).

106. S. Li, Y. Kobayashi, M. Itoh, D. Hirai, H. Takagi, “Metal-insulator transition and magnetic

—200—-



fluctuations in polycrystalline Ru, RhyP investigated by *'P NMR”, Phys. Rev. B, 95,
155137/1-8 (2017).

107. I. Yamauchi, M. Itoh, T. Yamauchi, J.-I. Yamaura, Y. Ueda, “Local magnetic susceptibility, spin
dynamics, and charge order in the quasi-one-dimensional conductor £-Lij33V,05 investigated

by site-selective °'V NMR”, Phys. Rev. B, 96, 205114/1-13 (2017).

108. T. Kajita, Y. Obata, Y. Kakesu, Y. Imai, Y. Shmizu, M. Itoh, H. Kuwahara, and T. Katsufuji,
“Trimerization and orbital ordering in Ba|,Sr,V3013”, Phys. Rev. B, 96, 245126/1-7 (2017).

109. Y. Shimizu, T. Takahashi, S. Yamada, A. Shimokata, T. Jin-no, M. Itoh, “Symmetry preservation

and critical fluctuations in a pseudospin crossover perovskite LaCoO3”, Phys. Rev. Lett., 119,
2672031-6 (2017).

110. M. Toyoda, Y. Kobayashi, M. Itoh, “Nematic fluctuations in iron arsenides NaFeAs and LiFeAs
probed by "As NMR”, Phys. Rev. B, 97, 094515/1-10 (2018).

111. K. Ogawa, M. Hara, S. Nagano, T. Seki, Y. Takeoka, “Photo-tunable Christiansen Colour Filter
Using Photoisomerization of Stilbene”, Chem. Lett., 46 (9), 1386-1389 (2017).

112. K. Beppu, Y. Nagashima, M. Hara, S. Nagano, T. Seki, “Photoalignment of Vertically Oriented
Microphase Separated Lamellae in LC-LC Diblock Copolymer Thin Film”, Macromol. Rapid
Commun., 38, 1600659/1- 6 (2017).

113. T. Sakaguchi, S. Nagano, M. Hara, S. H. Hyon, M. Patel, K. Matsumura, “Facile preparation of
transparent poly (vinyl alcohol) hydrogels with uniform microcrystalline structure by
hot-pressing without using organic solvents”, Polym. J., 49, 535-542 (2017).

114. H. Yabu, S. Nagano, “Formation of unusual microphase-separated ultrathin films of poly (vinyl
catechol-block-styrene)(PVCa-b-PSt) at the air-water interface by solution casting onto water” ,

RSC Adv., 7, 33086-33090 (2017)

115. R. Yamakado, M. Hara, S. Nagano, T. Seki, H. Maeda, “Photo-Responsive Soft lonic Crystals:
Ion-Pairing Assemblies of Azobenzene Carboxylates”, Chem. Eur. J., 23, 9244-9248 (2017).

116, 2R, 4000 B8, JFOEA, KEHEE, BIEIR, <7 Y XU B UMIEE AT oK Y <

—201-



— 7 VRO SRR S B, E ) Fan X2, 14, 59-63 (2017).

117. S. Mitsui, S. Nagano, M. Hara, T. Seki, “SRG Inscription in Supramolecular Liquid Crystalline
Polymer Film: Replacement of Mesogens”, Crystals, 7, 52/1-10 (2017).

118. Y. Nagao, K. Krishnan, R. Goto, M. Hara, S. Nagano, “Effect of Casting Solvent on Interfacial
Molecular Structure and Proton Transport Characteristics of Sulfonated Polyimide Thin Films” ,
Anal. Sci., 33, 35-39 (2017).

119.Y. Hashimoto, T. Sato, R. Goto, Y. Nagao, M. Mitsuishi, S. Nagano, J. Matsui, “In-plane
oriented highly ordered lamellar structure formation of poly (N-dodecylacrylamide) induced by
humid annealing”, RSC Adv., 7, 6631-6635 (2017).

120. T. Sato, M. Tsukamoto, S. Yamamoto, M. Mitsuishi, T. Miyashita, S. Nagano,
“Acid-Group-Content-Dependent Proton Conductivity Mechanisms at the Interlayer of Poly

(N-dodecylacrylamide-co-acrylic acid) Copolymer Multilayer Nanosheet Films”, Langmuir, 33
(45), 12897-12902 (2017).

—202-



8.2 faER

1.

EEAVEC, RS RES, NI N, A SR B I RS KRB EE™, A7, 67,
30-33 (2018).

PN, Vs RRE, EIAED, “FiaEEBEsEIC L2 A X L7 U —D Y B
TATFHER?, HALES 7258, 53, 179-187 (2017).

K. Maeda and E. Yashima, “Helical Polyacetylenes Induced via Noncovalent Chiral
Interactions and Their Applications as Chiral Materials”, Top. Curr. Chem., Vol. 375 (2017), pp.
1-31.

xﬁ B, J\ESK, “HfEERZ T2 DAL T - B TORR”. GRS IEFHE
7 75,466-475 (2017).

BEAS, “DDSE T/ T 7 /) uV—RNb o b A~ — MER”, DDSFE25E 32, p.s,
(2017)

IR, INHEE, BGRGE, “Refo-mm2Wz B Lz /2 VA PEROA]
Bl (LT 68 (10), 768-772 (2017).

Tsukasa Torimoto, “Nanostructure Engineering of Size-Quantized Semiconductor Particles for

Photoelectrochemical Applications”, Electrochemistry, 85, 534-542 (2017).

HEREA, ILERE, KILEE=E, « [REEEOE XA mEEmE]  ®IED TS
JE 71 OF & Hf5)7, 27(1), 18-25 (2017).

—203-



8.3 EE

1.

FHEAED, BRI, CST L F LB 2—29 HEEHITEIC X HEEHR Y 7 B
~7 U7 NVAIRK, BAREFESRE, (BEFEA.

BmslE, “B& 1 Ny FB X OEREOLA, H0A A —Y 7 MRl 7’0 — 7 OBRAFE(H
K i), FhFntE &, CMC, 51-58 (2018).

N. Kaji, T. Yasui, M. Tokeshi, Y. Baba, “Nanopillars, Nanowires and Nanoballs for DNA and
Protein Analysis Nanofluidics” 2nd Edition, J. Edel, A. Ivanov, M. Kim (Ed.), Royal Society
of Chemistry, Chap. 3, 76

Daisuke Onoshima, Yoshinobu Baba, “Microfluidic DNA Stretching Device for
Single-Molecule Diagnostics”, Methods in Molecular Biology, Microchip Diagnosis, V. Taly,
J.L. Viovy, S. Descroix (Eds.), Springer Science + Business Media LLC, Chapter 8, 105-112
(2017).

ZIFERE, B, BT, “miRNA & HHIEH Y — /v O #H OB, miRNA O &5
Hik, VEAFIAm,. EIED v —F 4k, Chap. 13, 139-144. (2017).

R, “BOLE « AT 5T ) 3 FH, RO A AFHIOKAIHE OF
N hR) —HEREMEAT & 24 - L OFHIAZ HEE L T— CMC, 186-193 (2017).

LIEERE, NI, B, BSaE, <7/ A AT A AL LSRR Y

Y — MFET, U Xy KA AT —— (KR P~ — 1 — O - fENT N —, R
# iR, CMC, 220-225 (2017).

—204-



9. AEBALE") X b
(List of Research Grants)






10.

11.

FARIRML - VRURIE SIC #idh & 7 /31 ABi%
BHEHAMT AR A—r8—27 T 2 2 —F3 HEFZE

FIRER : —~ L~ A M AIN Fidh & T34 &
BEREMARRME 2 —N—2 5 24 —FH¥  JLEFE

FVRIEMEL : TR SIC 7 = ~NOHANBIFE ] O 5 b TERIRIEIC X 5 SiC kbbb K a4,
B2 TEALE T O R B SR |
IMSTATBOE N FEEHATRSIIZe AT, SIPERRSH A /) N— g VAIE T v 75 L)

FAREML - ATBO LB 7 MIEIC LD G a N DK [E & E1-558) & OB O
F5E
R & o LR

TR« 73 AR R BUYRER B L OT A AMEITHIRR A OB %
R & o LR

TR 0 U =7 RS BMREHAE A 7 1 v L OBASE
R & o LR

FARRRL « WIRRRIEIC K5 7L 7 b AT O BR %
R & o LR

FIREM () B RN X2 OEBITET 2 RIAEE
R & oI

FIRIE &R AT B ICB T D k5
R & o LR

FARIRAL - BRIEAYE = L X — i fom 7 1 77 W32 HAGBRFRS /R 1% SiC #26 Hati 4
PESANT D B %E
R & o LR

FIREML : SiC WHERR (BT DAL 5B 2 B4 2 AR AT JE
R & o LR

—205-



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

TR . mfkRet 7 X v 7 AR B OBI%E
R & o LR

FIREM  ARRFHEZREAT ORIV —2 Ly fn=7 270 =7 | /GaN
U =TS ZEDFERUCNINEEATHHIEMEAHMY - @ pRHE O WA HVPE J£12
K DAt « KES GaN U —7 3 2 85E 7 1 X OWFZER %
[ESZAFZERR FETE AT = L — « PESERTH & DS HAR

TR : IR - B EE (Ry U= R ST Y U LRI
HRER O A FEEIE I A 7o - R TRRISAR D @ e B 2 A D R OILKR
SRS

ESLRZFENA R TR

FARIEL : AIN &7 ¢ R — 5 0 S8 3 I 1 72 SRR
R & D ILFFE

TR« BEREEE 2 O Tt b AR PR dn O WIMEAE 0O 2 DG HEETEIZBE 3 2 F5E
R & o LR

KUl - AT - A AT Uy FEFFZOM
SCHBMEE B SR B B B AN GG A gE (50 4)

REFHEr - BN 5D < SEARRIR S BB HAT ORIH )
FHADAR IR IS ARG AT JEHEE 95 2 CREST

TR+ 77 7 = o BB SN D EF O A EAREBOMI & BT A © Rz
AR~ O R
SCERRb A Rt e B b PREkAOATTE (FF)

EEEYR\ - IR BB EICEE T A T 2 v I MEE Z oIS I T B AR
(0117D0601b)

H AR ERR 2 & O E L FAFZE D —&T

FERSER - PR FEEBME LTz n 7 3 A OEMRIREE DR
Frirg BAZTIE(B)

—206—



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

FEHZR IS 24T 2 AN RBIT 2887 7 ~ LY IS ORR
Pt PRERR i 2R

FHIER o FEAGERICE T 2 RRRETIREBZRN LI 3ERIEEEDIREK L £ Ol
il

FHf e i st Fe (W e s 2270

FRIER - BUBENER SR FERILKE ST 2HH Lz mk ety A RO Al

Frirg FAsEB) ()

HHEANED  BEEHIE T 2V EAICHEES S EIHIE E = LR U < — OB
BHAF R BB 4 FARAFZTA)

EEAED : BEHAES T - MR R = o b
B IRLIEE BB S (R 2= v 1)

BHEAMEC, FERRERER @ RAFT &4 AW HEREIR Y ~— D5 Ak
B & oL RIS

VERRERER - AIATEVEREAR M 2 1 5 BTl e = ) ~— LB A RO
et e aiish e SARITIE(A)

VeI KRR« SRIEROS 2 I Lo oy F RS R O ARG HET O 5L
AR i aE Bk pAEFEHEE H 3¢ S ST

PN - AT H) I SHRE BIAAR (C LD < U F A U BA & IV T 25 T 1 il 1
FHeemt e g AiiBh & MHJersm 2 2 — 3R

N SRR TR AN DR DT B OREE T & g LD EE S T AR B
=l
BEr s i & FEEIFSE(S)

HEY R BN 2 AT D R F AL ORI
FHEERTE BB Brea st se (FF7Eaeide 27)

—207 -



33.

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

BEY B R R IR & B e AR E IR 2 R Lo T OV T O AR
& H
FHAarse B afiBh e & F0F%EB)

M Kl : —EHE OB AMEEZ IR L 3 580 - Rt 8 L s H
TR SCBIR IR BB RS A TFFSE(B)

BILEE L2 B2 2MEEYE OB NEMER > v Y AT L
W%W-E%%ﬁ%%%%ﬁfmﬁ?A(mmcw

Bans  iPS Ml « W AALDEF A A »F 7 invivo Theranostics
JﬂwﬁEEﬁiﬁ%ﬁ*yF7—77D77MHﬁﬁ%%@%ﬁ%ﬂ
EYEAE « DNABRIIZW « THOO 0N ARG 7 Y ) — NGB E RS AT T R
£ 2
GBS BB e FURAFIEA)

pafll

EHEAE - R~ A 7 12 RNA W D 7= 8 O FE s HE 1 B 3%
B PESEA - NEDO Fe 2o DR A2y AT A

SYsEAR « DAIRIBREEID /3 T~ v & 7T /3 A
Hreeptr i ot (WFFE s 22 7)

BEE  NDBD7ens “BEY A _X— 3 UL
a7 T LASCEE A TEHA ) _X— a3 VAT e 7 Z A (COI STREAM) |
E%ElE

MOWEHNHE T 2r vM TE 5L 0 2Rz 50BN « INTHEINBRR 7 0o
B AR/ = N = RS T g
vorna ba kR -~ A 7 o N LT OBRFE

Iy

A%%;!;‘m .
DT BT Ty N7 F D
B ST/ mY =TTy T — A

A E L REIRT ) T B A A — RIS X D Esh R oL A

—208 -



44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

SCER R AR R R G AARATSE(B)

AR H BT Ry FOIERIEL r“/%ﬁﬁu\éz@ﬁ%% SRS R DB
SR RE B E AR B A BRI R (FFEtE iR 2 )

A H L OEETHRS - R EAER OBIRBIHIENIC X 1S L R ORE
SR BT e R A Bh & AR iR gE (4348)

PERE A« XA EMATIEIC K 2 7 v EREEMNT (RT & NACME #5381 & o X
L S SRR
AMED [EYE FE AL FE T A ARPRFEAFE (55H)

WEREA - B Z BTV & LT RV E VS REDLER
FHeeot e miiBha Breafivieise (548)

PR SR FRDOF LA L 7 ha=27 &
J S P STFIEHLETE RS A Sl S R

BRI RIS - PR 1232 < B R S 2 R U 7= B EMEE & LR T-HE6E
BT FAHA T~ 77 > 7 BRk

BTz AT - K4 3 F-Hb S b O EE
AT e B AfiBh 4 PRk 2Eprse

BT BTG - ARSI T vt A BIEHT 58 LD gL — KOG A
et e iigh & BARATE S

WSTFREME AT INVDAE RS E—-SF A fa=7 &
Bt se B B4 Hrf i sE s 28

FREIEAT ZWUEERICB T 2B & FIEORMICEN 58 aF & FAHOHRE
FHAmtsefemidha AL B

OHREIEAT  JAhike F-RERR IR O IRRE & $R5R
FHAmtse g midha PRERAI AT ZFAT7E

—209 -



55.

56.

57.

58.

KEHEE - BRAEO b U T —RICES < @0 FIROHEIERIAR 7 1 X DA
SCERRHEERE R R a RS (S) ()

KEHELE « &7 /7 MfIRIERR S LD 2 IRot T/ 22 & -T2 A A A8k
Fro Al
ST R B4 SAETFE (B) (Gyi)

KEHELE - WA E T 1y 7 2R ) ~—Z2F M Lo FRL b B oar7E
R & o LR

IKEHELE - WAL EC A IEIZ B3 D AT
R & o LR

—-210-



10. %¥EF
(Patents)






A - BB, FIRRM, MesEse, bR
FHADLF ¢ RAGA A SFESE & 0 fld )71k
HFEZE 5 2017-140932

T FIRERL TN, AR —1E
FEHADOLTR « AIN OFIE S5
HFES = : PCT/JP2018/003731

FEAE  FURERL R, ALK, BAE O, B EL, R

WD RACEEREMR, RACEERERORE H1E, 3B L OURILEESR -8 (R & o il
i 5k

HFEZ 75+ PCT/TP2018/005948

I FIRERL RHEER, K%, EiEED
FEHHOLFR - flk LG
K5 « RFIRE 6122265

L FIRERL RFEEA, FREEKR, B, g
FHADOLF « K CThE SN2 EF DT /L X—OHIE Ik & I EEE
Frir 5 - KA 9671356

T - FIREAL, S BER
FEIDLLFR - ALE Y-8 KRS L 0 g S5k
KFards =« ¥ 6207014

FIAE  ZREAN, HPER, FIREM, Bk
DL A RIBE O a e — L U AREEE L, ZORHFIE
FFaras o © RFIRE 6245715

T FIRIEAL R, A IORE, AR i
T DATR - RALAT A 35 D & 0 BLTE J5 7% Mo OV di i 1
KFards 5« FFFE 6259740

FWAH - FIEEAN, APER, TR, kR

DL A RRE O a e — L U RAREEE L, ZORHFIE
K5 - A 9881767

-211—-



10. XU A W, A &, BN\, AH B
FIADOLF BRI E
HFEE 5« H9HE 2017-037698  (CER% 29452 H 28 H)

11, Z8F% « e, B —E, B OIERE, JIER =, KNSR, BdthEs, BE5a(E,
INHUEEEE, ZAPEME, B, WO
A OLR  AEWERE AT SA A, ARWERE AR EEE, 14 EBROWES
W, RO, AERWE ORI Tk
HiFEZ 5 : PCT/JP2017/016041 (2017 45 04 A 21 H)

12. HE  RIGES, 2V, IMHWEE, K%HEGE, IGm, JIEERA, LIRS,
IR, fE L E
FRAFEOLR o T NDOaHT L, RO VG RT A A
HFEZ 5 : PCT/JP2017/036124 (2017 4510 A 4 H)

13. BHE : BHERE
SO - MIRAMBRL T 7« v &2 —¥ht, MRk Rt > b, B O
HE R AMBORE T Fri B 7 1
HIFE B« FFRE 2018-016739 (2018 4502 A 01 H)

14, FEEAE © PGS, R, WU, Yang, EBADEHEE, /NG
FEHOLFR . IEMIEWE, M, KO REHR
ERSHRER =« 453 PCT/JP2017/039932]

Z DA

1 FHFE=
21 BIESEEE

-212—-



11. VBL BEEBEDEL - S X b

(List of Doctor and Master-Degree Theses)






1.1 B X

1.

£ RE (LR &1 LyE%)
(73 L FRHAH SICO00)ASFRIEIZ L DX X vy VT T 7 = VR & E DR
Ry F U7 D58

FMF B (TEpRERk, b5 - B T5ER)

['Synthesis of Special Shaped Poly(methyl Methacrylate) via Halogenation of Growing
Terminal in Stereospecific Living Anionic Polymerization (CZRKEEMEY B0 /7 =4
BOERRE 1 T AL W A Z 7 U VA F IV ORAEER ) ~— DE ) |

Kigp BEFF ORFBE LEER (L% - AW THHK)
'Nanofluidic Device for Analysis of Single DNA Molecules and Single Cells |
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