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Nano-laminated Fabrication of Nano-porous Anodic TiO2-TiN Composite Films and 
LiTiPO4 Solid Electrolyte toward High-Security LIB Anode Materials
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Characteristic analysis of oxide nanoblocks for development of energy devices 
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High-performance graphene redox capacitors by edge-modifications
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Fabrication and characterization of Hybridge atomic films for low-power ferroelectric 
memory
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Development of exhaust-treatment catalysts for the energy saving engines 
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Development and Structural Analyses of Light Energy Conversion Systems using 
Layered Compounds 
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Detection of environmental catalytic reaction based on nanogap electrodes  
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“Processing of CeO2 nanoparticle layer on Al2O3 substrates from colloidal solution”, M. 
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Detailed study of radical formation step in photocatalysis 
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Rh Rh
ESR  

In situ observation of chemical state of Rh in Rh-doped titanate nanosheet by ESR at 
extremely low temperature during photo-induced hydrogen evolution reaction 
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Fabrication of antibacterial metallic materials with an energy-saving process 

0.1 M (NH4)NO3

10 × 20 × 1 
mm3

1 cm2 100 mA 30

723 K

SEM

20



X XRD
TiO2

TiO2

XPS
1 at%

NO3-

TiO2

JIS R1702
Escherichia 

coli ATCC 6922 100 
µW cm-2 UV

1000 µW cm-2

0.3

1. Ti Ag
2018.11.12 

2. Ti
2018.9.18

21



 

 

Ti
High proliferation of cells on Ti with controlled wettability

2
1

1

Ti ( ) Ti-15Zr-4Nb-4Ta
10*10*1mm

2vol%H2O 0.2wt%NH4F
60V 25 1 5h SEM

WCA
MC3T3-E1

5h SEM 1 Ti
Ti

Ti Zr, Nb, Ta β
α

22



 

 

WCA WCA
Ti Ti 60

3h WCA
Ti 17.6 Ti

72h 2

Ti
140nm Ti 100nm
Ti Ti

Ti Ti

Satoshi Okano, Masayuki Mori, Sengo Kobayashi and Takeaki Okamoto, “Nanotube formation 
on Ti-15Zr-4Nb-4Ta by anodic oxidation”, ICPMAT2018, Hanoi ,2018.9.5-6 
Kenta Nisogi, Satoshi Okano, Sengo Kobayashi, Kensuke Kuroda, Takeaki Okamoto “Effects of 

Titanium Surface Wettability on Osteoblast Behavior in Vitro”, ICPMAT2018, Hanoi, 2018.9.5-6,

   , “Ti Ti-15Zr-4Nb-4Ta
”,   , , 

2018.7.29 
, “ Ti

”, , , 2018.9.17 

1 5h  
(a) Ti (b) Ti-15Zr-4Nb-4Ta

2

23



Investigations on the surface modification of polyethylene directed to the energy-saving 
removal of sessile organisms
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Development of Eco-Hydraulic Turbine Resistant to Snow and Ice 
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Development of a turbine flowmeter usefully implemented on wireless sensor networks 
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Questionnaire Survey of Multi-Stakeholder on Pico-Hydraulic Power Generation
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CLP
Development of gas switching type CLP equipment for an Effective Hydrogen 

Production 
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Development of fast reforming for exhaust heat recovering of SI engine 

GHSV
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Fig. 1 Effect of GHSV on ethanol
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conversion 
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Fig. 3 Comparison of experimental results with

equilibria for ethanol reforming reaction
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Direct analysis in dc pulse glow discharge mass spectrometry 
for atmospheric particulate organic aerosols
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Development of Evaluation Method for Improving Energy Efficiency  
of Semi-Scale Hydro-Power Generation 
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Assessment of sustainable resource potential in multiple scales to support forest 
biomass energy utility planning applying information technology.
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Development of Probabilistic Irradiance Forecasting Method
by Combination of Multiple Numerical Weather Prediction Models
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Experimental Study on Remote Control of Distributed Generators
using Internet Network 
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DC/DC
High-Efficiency Buck-Boost DC/DC Charger for Electric Vehicles
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Effectiveness of a virtual synchronous generator in a microgrid 
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Masahide Hojo, Hiroyuki Nakagawa, Hibiki Kawaguchi, Kenji Yamanaka, Toshihisa 
Funabashi, Masaki Imanaka, Takeyoshi Kato, Power Quality Enhancement by Output Power 
Regulation of Photovoltaic Generation System in an Off-Grid Power System, Proc. of IEE 
Japan Power Engineering Technical Meeting, Oct. 30 – Nov. 1, 2018. 
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System parameter 
Rated voltage (3  , line-to-line) 200V 

Operating frequency 60Hz 
Line impedance  0.1  ,2mH 

Load 
10kW 3.1  , 2.7mH 
11kW 2.605  , 2.7mH 
12kW 1.92  , 2.7mH 

Inverter 
Photovoltaic (1000 ) 6.3kW 

Inductance  0.81mH 
Capacitance  60 F 

Switching frequency  10kHz 
Capacitance  57 F 

Filter 
 5mH 
 6.67 F 

Interconnecting inductance  5mH 
Switching frequency (3 -inverter) 10kHz 
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Study on Evaluation of Deterioration of Electrical Insulating Material
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Influence of In-building Power Line Cables Characteristics to the Performance of
Multiple Access with Narrow-Band Power Line Communications 
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Application of microbial extracellular electron transfer on metal-biotechnology 
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Technical development for the bioelectrochemical promotion of nitrogen fixation. 
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Synergy in anaerobic microbial community for effective dehalogenation of chloroethene 
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nov., isolated from a chloroethenes-dechlorinating consortium enriched from river 
sediment, Journal of Microbiology, 56, 619-627, 2018 
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Study on the dynamic demands management and operation optimization method for
customized bus system

11pt
In order to better understand the demand responsive shared transit systems (DRSTS) and 

improve its service level, the long term evolution of willingness-to-use (WTU) and the 
time-spatial distribution of DRSTS demands should be well modelled. This project focuses on 
the mechanisms of customization behavior on the supply-demand evolution of DRSTS service, 
which may provide theoretical foundation and scientific basis for improving the supply capacity 
and operation efficiency of share transportation system.

11pt
In this study, the characteristics of the DRSTS service in Dalian City, China, including travel 
characteristics of different subscriptions and spatial features, were analyzed based on 
long-term travel demand data of DRSTS users. The performance of the current DRSTS was 
evaluated based on five performance metrics and compared with those for public 
transportation (PT), bicycles, taxis, and private cars. The average travel speed (ATS) and 
number of stops (NOS) were used as the performance metrics for each O-D pair of each 
travel mode. The difference arrival time (DAT) is a performance metric that can be used to 
describe the level of punctuality and reliability of the public transit service. The travel 
expense (TE) and travel time (TT) were chosen as the travel cost metrics.
The DRSTS is a mode which coexist and compete with PT but not a complement in areas 
with poor level of service of traditional public transportation. More fluctuated daily 
subscriptions indicate that minibus is more suitable to serve the random demands in order for 
getting higher occupancy ratio easily. Commuters are main DRSTS users especially for the 
monthly subscription. The travel expense of DRSTS is three times higher than that of PT, but 
it is significantly lower than those for taxis and private cars, especially for monthly 
subscriptions. Parking fees play a significant role in high travel expense of private car and 
make DRSTS quite attractive for person who drive to commute.
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In order to examine the long term evolution of willingness-to-use (WTU) of DRSTS demands,
this work proposed a user loyalty model to investigate user subscription duration times and the 

mechanism of subscription behaviors based on long-term subscription records and 

origin-destination information of DRSTS users in Dalian City, China. This work fills the research 

gap on user loyalty for DRSTS. The results show that travel time, travel speed, travel expense, 

gender, order of boarding station for users, length of continuous subscription period, availability 

of rail transit, etc., have significant influences on user loyalty. In particular, the time reduction in 

transferring and detouring of a trip has a significant effect on strengthening the user loyalty for 

DRSTS. Moreover, the unobserved heterogeneity of service quality at different stages in the 

progress of the DRSTS significantly contributes to loyalty deviation. The loyalty model proposed 

and calibrated in this work was demonstrated to be well-fitted and robust. It provides a method of 

forecasting the evolution of the number of passengers and can serve as a policy-making reference 

to build a diversified and attractive public transportation system.

11pt , Times
Jiangbo Wang, Toshiyuki Yamamoto, Kai Liu: Key determinants of passenger loyalty to 
customized bus: An investigation on hazard of users’ subscription termination, submitted to 

Transportation Research Part C, under the second round review.

Irfan Ullah, Kai Liu and Tran Vanduy: Examining Travelers’ Acceptance towards Car Sharing 

Systems—Peshawar City, Pakistan, Sustainability, 2019, 11(3):808.

11pt , Times
Liu K., Chen, ZJ. and Peng XC. An empirical study on travel demand spatio-temporal 
patterns of dynamic internet based ride-sharing, 2018 International Geographical Union 
Regional Conference, Quebec City, Canada, 2018, 6-10 August. 

 
 

None 
 

 

61



別紙様式２－２ 

 

事故種別間の相関を考慮した交通事故頻度分析による事故損失削減 
Traffic accident loss reduction by crash types frequency analysis considering correlation 
 

Venkataraman N. Shankar, Texas Tech University, College of Engineering, Professor 
Ghasak I.M.A. Mothafer, 名古屋大学・未来材料・システム研究所・研究員 

山本俊行・名古屋大学・未来材料・システム研究所・教授 
 
１．研究目的 

交通事故は当事者の死亡，身体損傷等の人的損失や車両，構造物等の損壊による物的

損失，交通事故に関連して発生する社会福祉費用，救急費用，車両・医療設備費用，裁

判費用，保険運営費といった各種公的機関等において発生する損失等を引き起こす．ま

た交通事故渋滞による環境負荷ももたらす．本研究では，交通事故頻度分析により交通

事故多発地点を特定し，交通事故防止・軽減対策による交通事故削減効果および事故渋

滞による環境負荷削減効果を算出することを目的とする．特に，交通事故発生危険個所

は事故種別によって異なり，さらに，事故種別によって効果的な防止・軽減対策も異な

るため，事故種別を区別した交通事故分析が必要である．本研究では，事故種別間の相

関を考慮した交通事故頻度分析により，効率的な交通事故対策および環境負荷削減を可

能とすることを目指す． 
 
２．研究内容と成果 

愛知県豊田市を対象として，2006 年から 2015 年の 10 年間に発生した交通事故デー

タを事故種別及び事故発生地点別に分類し事故データベースを構築した．本データベー

スでは，交差点で発生した交通事故に着目し，運転者の年齢階層別の各交差点での交通

事故数を集計した（Figure 1）． 
上記のデータベースを用いて運転者年齢階層（若者，一般，高齢者）別の交通事故頻

度モデルを構築し，交通環境や周辺条件が交通事故数に及ぼす影響を定量化した．ここ

では，データベースには交通事故が 1 件以上発生した交差点のみが含まれており，交通

事故が発生していない交差点が含まれていないことから，ゼロ切断モデルを適用した．

さらに，本研究では，運転者年齢階層別の交通事故頻度に及ぼす交通環境の影響を個別

に定量化するために，多変量ポアソンモデルを適用した．尤度関数は以下の式で与えら

れる．ここで，分母はいずれかの運転者年齢階層の交通事故数がゼロでない確率を表す． 

( ) { }
1 1 1

! 1jq jq jq
Q J J

m
FML jq jq

q j j

L e m eλ λλ− −

= = =

   = −  
   

∏ ∏ ∏  

モデルの推定結果を Table 1 に示す．表より，道路幅員や制限速度が交通事故数に及ぼす

影響は運転者の年齢階層によって異なることが明らかである． 



   

(a) Young drivers (b) Middle-aged drivers (c) Senior drivers 

Figure 1 Traffic accidents caused by each drivers' age group in Toyota city.  
 

Table 1 Multivariate zero-truncated Poisson count model of each driver’s age group.  

Explanatory variables 
Young drivers Middle-aged drivers Senior drivers 

Estimate t-stat. Estimate t-stat. Estimate t-stat. 
Major regional road (prefectural) dummy 0.266 1.726 -0.075 -0.979 0.208 1.643 

Minor general prefectural road dummy 0.167 1.110 0.104 1.545 0.294 2.505 

Other types dummy 0.448 3.418 0.341 5.862 0.395 3.808 

Road width 3.5 m or larger (One lane) dummy 0.365 2.179 0.426 6.674 0.370 2.682 

Road width 5.5 m or larger (Two Lanes) dummy 0.688 2.747 0.766 6.434 1.118 3.905 

Road width 9.0 m or larger (Three to Four Lanes) dummy 0.376 2.586 0.188 2.834 0.084 0.655 

Road width 13.0 m or larger (Larger than Four lanes) 0.210 1.458 0.227 3.155 0.152 1.230 

Speed limit 30 km /hr. or less Dummy 0.241 1.608 0.182 2.630 0.190 1.586 

Speed limit 40 km /hr. or less Dummy 0.197 1.188 0.449 7.000 0.672 3.765 

Speed limit 50 km /hr. or less Dummy 0.426 2.763 0.278 4.263 0.204 1.471 

No Speed regulations dummy  0.343 2.525 0.389 6.113 0.210 1.472 

LNSTV12h {12 hours Traffic volume [100 units] logarithm} 0.307 3.458 0.304 7.803 0.258 3.527 

Unobserved Traffic volume dummy 1.794 2.950 1.669 6.074 1.337 2.830 

Constant -4.101 -8.554 -2.666 -11.772 -4.224 -9.661 

Sample Size (# of observed intersections) 482 

LL (Null)- Independent -2,953.407 

LL (Null)-Truncated -2,953.404 

LL (Convergence) -1,956.554 

DF 42 

AIC 3,997.11 

BIC 4,172.58 

Pseudo R2 0.338 

Adjusted Pseudo R2 0.323 

LL (Null)-independent: is the log -likelihood at convergence for multivariate independent Poisson model runs  
with constants only, LL (Null) - Truncated: is the log-likelihood at convergence of the MZTP model runs with  
constants only.   
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Receive antennas for super low power consumption wireless systems 
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10.1587/transcom.2018EBP3097, (2018-10).  
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A Study on Performance Improvement of Meteor Burst Communications using 
Software Defined Radio
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Development of photocatalyst reactor utilizing lights having different wavelength for 
reaction and mass transfer promotion 

CO2 CO2 H2O
H+ H2
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1 2
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1. Akira Nishimura, Ryuki Toyoda, Daichi Tatematsu, Masafumi Hirota, Akira Koshio, Fumio 
Kokai and Eric Hu, Effect of Molar Ratio of H2 and H2O on CO2 Reduction Characteristics 
of Overlapped Cu/TiO2, International Journal of Engineering Science Invention, Vol. 7, 
Issue 8, Ver. I, pp. 18-28 (2018). 

2. Akira Nishimura, Daichi Tatematsu, Ryuki Toyoda, Masafumi Hirota, Akira Koshio, Fumio 
Kokai and Eric Hu, Effect of Overlapping Layout of Fe/TiO2 on CO2 Reduction with H2 and 
H2O, MOJ Solar and Photoenergy Systems, Vol. 3, Issue 1, pp. 1-8 (2019). 

 
Illumination time of Xe lamp (h)  

Illumination time of Xe lamp (h)

71



Vortex structure on water film surface flowing down along convex wall
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LED
Improvement of Data Transmission Speed Using Rotatory LED Transmitter 

for Visible Light Communication with Low Frame Rate Camera
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IoT

Study on strength design standards in environmental-resistant IoT devices for 
energy-saving promotion

IoT(Internet of Things)
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Development of magneto-optical imaging plates

10
20

Ku K1

Fig.1 Ku K1 Ku x 0
3 9.83 × 104 2.05 × 104 erg/cm3

K1 x x Ku 4f3

Nd3+ Ku

Fig.1 K1 and Ku of Nd3-xBixFe5O12 thin 
films with x = 0 - 3. 

 
Fig.2 The g factors of Nd3-xBixFe5O12 thin 
films with x = 0 - 3.
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Yosuke Nagakubo, Michimasa Sasaki, Sakae Meguro, Masami Nishikawa and Takayuki 
Ishibashi, Magneto-optical imaging plate with backlight for quantitative measurement of 
magnetic field distribution, Japanese Journal of Applied Physics, Volume 57, Number 9S2 
(2018) 09TC02 

  , , , , , Y3-xBixFe5O12 
79 2018

9 18 - 21
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2019 1 12
Takayuki Ishibashi, Highly Bismuth-Substituted Rare-Earth Iron Garnet Films Prepared by 
Metal-Organic Decomposition Method, The 8th Tsukuba International Coating Symposium,
Dec. 12 to Dec. 13, 2018, Tsukuba
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Fig. 1 Hysteresis loops for samples  
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Development of efficient organic luminescent devices based on hyperbolic metamaterials
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Fe  
Development of strain gage using Fe-based amorphous alloy film 

 

 

Fe

Fe FeSiB Nb, Zr, Hf

λs 1 FeSiB 40ppm

35-36ppm FeSiB

90

(a)

4πMs 14kG Hc

4Oe

(b)

200 1

4πMs

Hc 0.6Oe

1 Fe  
FeSiB FiSiBNb FeSiBZr FeSiBHf 

λs[ppm] 40.3 35.3 36.6 36.3 

-15

-10

-5

0

5

10

15

-40 -20 0 20

40

4π
M

[k
G

]

H [Oe}

-40

-20 0 20 40
H [Oe}

容易軸
困難軸

(a) (b)

FeSiB  

85



 

 

 

Co-AlOx 8%

(MR) Co-AlOx MR

6 MR 15kOe

AlOx Co

2.8nm  

4πMs=14kG Hc=0Oe λs=40ppm

210GPa

MR

5Oe

>3 10-5

3 10-5 4 10-5

1.26%

1260
2-3

 

 

 
 

 
 

 
 

 
 

 

-7
-6
-5

-4
-3
-2
-1
0

-15 -10 -5 0 5 10 15

M
R

 [%
]

H [kOe]  

Co-AlO
 

 

-2

-1.5

-1

-0.5

0

0 2 4 6 8 10

M
R

 [%
]

ε [×10-5]  
Co-AlO

 
 

86



Development of in vivo dose measurement system for proton therapy 
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R&D for expiry date of nuclear emulsion used in muon radiography
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LET
LET measurements for a beam of protons with nuclear emulsion
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Applications of nuclear emulsion technologies for identifying cosmic ray nuclei  
in generally scanned nuclear emulsion plates
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Development of a new emulsion detector for fast readout
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Upgrading of momentum measurement techniques in emulsion-based particle detectors
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Preparation of Ag loaded Ga2O3 photocatalyst by a solution plasma method
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Fig.3 Ag/Ga2O3
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L10-FeNi
Development of deposition technique for realization of 

rare-metal-free ferromagnet L10 -FeNi 
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Cu 78.3  1.2 sec/ML 
188.9  27.1 sec/ML 

1 % 

Fe 5.7 nm 

2 1 nm 

PLD 

2 AFM Image of Fe deposited on Si(001) 

  Fe Ni Sapphire(0001)
1000 2 h PLD

Cu Cu (Ts = RT ~ 300 ) (t = 10 ~ 50 nm)

3(a) t = 10 nm 3(b) t = 25 nm 3(c)
t = 50 nm

Ts = 80

RMS
(a) 1.2 nm (b) 2.1 nm (c) 2.6 nm

[1] T. Kojima, et al. Jpn. J. Appl. Phys. 51, 1 ‒ 3 (2012), [2] , , 
(2002)

 1  1  1  2  2  1, L11-FeNi

2019 3 9 12  

Fig.3. AFM topography images of the surface of Cu 
thin films at t = (a) 10 nm, (b) 25 nm, (c) 50 nm. All 
the samples were prepared under the same 
conditions of Ts = 80 .  
The inset indicates a cross-sectional view of a line 
in the surface. 
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Fig.1 UV-Vis spectra for Au-nanoparticle 
with nitrogen nano-bubble and without 
nano-bubble fabricated by solution plasma 
method 

Fig.2 Magnified figure of Fig.1 
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Intra-charge Transfer of Biomolecules utilizing Selective Ionizations
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Electron vortex imaging study for development of advanced materials
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orbital angular momentum spectrum of an electron beam via a Dammann vortex grating”,
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X

Development of depth profiling techniques in multilayer-stacked-film interfaces by hard 
X-ray angle-resolved photoemission spectroscopy 
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Nagamura, ST et al., Rev. Sci. Instrum 82, 113701(2011). [3] S. Toyoda et al., J. Appl. Phys. 
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Development of measuring techniques for magnetization distribution at buried interface 
in spintronics materials using hard X-ray photoelectron spectroscopy 
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[3] E. Ikenaga et al., Sync. Rad. News 31, 10 (2018). 

 

118



CT
CT imaging of volcanoes by using cosmic-ray  
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100 MeV
Characterization of 100 MeV-class laser-accelerated protons using nuclear emulsion
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Takafumi Asai, Masato Kanasaki, Satoshi Jinno, Nobumichi Shutoh, Satoshi Kodaira, 
Tomoya Yamauchi, Keiji Oda, Kunihiro Morishima, Yuji Fukuda, Application of a nuclear 
emulsion for identification of multi-MeV protons in laser ion acceleration experiments,
submitted to High Energy Density Physics.
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Keiji Oda, Kunihiro Morishima, Yuji Fukuda, Application of a nuclear emulsion to 
laser-driven ion acceleration experiment using micron-sized hydrogen cluster target, 14th 
International Workshop on Ionizing Radiation Monitoring, 8-9, Dec. 2018.
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Direct Observation of Spontaneous Electric Polarization in GaN Crystals through 
Ultra-High Sensitive Nuclear-Spin Measurements
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Investigation of the device properties of CNTFETs under radiation environment 
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response of DNN crystals/CNT thin film to hard X-ray 56
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Structure control of nano-carbon materials and application for electrical devices

( )

(CNT)
[1,2] UV

CNT

UV Si (Au/Ti) (Co/Nb/Ti)
CVD CNT (Fig. 1a, c)

IDE ( 1000 )[3]
470

(CV)
KCl (100 mM)  K4[Fe(CN)6](100 μM) Au

IDE(Au-IDE) CNT IDE(CNTF-IDE)
CNTF-IDE

Fig 1. (a) Schematics of the Au-IDE (refence) and the CNTF-IDE. (b) CV results of the 
Au-IDE and the CNTF-IDE with the K4[Fe(CN)6] (100 μM) in KCl (100 mM) at the scan rate 
of 10 mV/s. (c) SEM images of the CNT forests on Au electrodes.
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Interfaces 6, 15440 (2014). [3] Niwa et al., Anal. Chem. 66, 285 (1994).
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with dense carbon nanotube forests on conductive supports for electrochemical biosensors," 
Analyst 143, 3635-3642 (2018). 
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interdigitated electrode with dense carbon nanotube forests on conductive supports for 
electrochemical biosensors," 1 & 2D Materials International Conference and Exhibition (1 & 
2DM), Tokyo Big Sight, Koto-ku, Tokyo, Japan, Jan. 29-30, 2019. 
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"Interdigitated electrode with high mass density carbon nanotube forests for electrochemical 
biosensors," 19th International Conference on the Science and Application of Nanotubes and 
Low-dimensional Materials (NT18), PA028, Peking University, Beijing, July 19, 2018. 
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temperature growth of high mass density CNT forests on conductive supports and 
application for electrochemical biosensors," 2018 Nanotechnology Materials and Devices 
(NMD) Workshop, University of Cincinnati, Cincinnati, OH, USA, May 21, 2018 (invited). 

Hisashi Sugime, Takuya Ushiyama, Keita Nishimura, Yutaka Ohno, and Suguru Noda, "An 
interdigitated electrode with dense carbon nanotube forests on conductive supports for 
electrochemical biosensors," RSC Tokyo International Conference 2018, 3-23, Makuhari 
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Atomic and electronic structure analysis of oxide based memristive materials for low 
power consumption artificial synaptic devices 
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 S. Takeuchi, T. Shimizu, T. Isaka, T. Tohei*, N. Ikarashi, A. Sakai*, Demonstrative operation 
of four-terminal memristive devices fabricated on reduced TiO2 single crystals, Scientific 
Reports, 9, 2601 (2019).  

 Z. Nagata, T. Shimizu, T. Isaka, T. Tohei, A. Sakai, Gate-Tuning of Synaptic Functions 
Based on The Oxygen Vacancy Distribution Control in Four-Terminal TiO2-x Memristive 
Devices, SSDM2018, Tokyo, Japan, September 9-13, 2018. 

Fig. 1. Optical microscope images (a, b), STEM images (c-f), and EELS analysis (g, h) of RS regions of 
TiO2 four terminal devices. (a, c, e) (100) device, and (b, d, f) (001) device.
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/ TEM
Plane/cross-sectional TEM evaluation of transition-metal di-chalcogenide channel 

ultra-low power transistor 
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Jun’ichi Shimizu, Takumi Ohashi, Kentaro Matsuura, Iriya Muneta, Kuniyuki Kakushima,
Kazuo Tsutsui, Nobuyuki Ikarashi, Hitoshi Wakabayashi, Low-Temperature MoS2 Film 
Formation using Sputtering and H2S Annealing, IEEE Journal of the Electron Devices 
Society (2018): DOI: 10.1109/JEDS.2018.2854633
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Investigation of relationship between band alignment and interface resistance in 

all-solid-state battery 
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Control of phase separation in supported lipid bilayer
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Biophys. Acta 1838 (2014) 2001.] DNA
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Takumi Isogai, Hayato Sumi, Ryugo Tero, Shunta Harada, Toru Ujihara and Miho Tagawa, 
DNA-controlled assembly of 2D nanoparticle lattices on lipid bilayers , P22, 17th

International Conference on Organized Molecular Films, The New York University Tandon 
School of Engineering, Brooklyn, New York, USA, July 23-27, 2018.
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Control of Crystal Chirality by Chiral Slow Plasmonic Field

( ) -

Superchiral Near Field

PF (JBX6300FS)
480 nm

Fig. 1
800 nm 1200 nm 1600 nm 3100 nm

Fig. 1 UV-Visible absorption spectrum (left) and infrared absorption spectrum (right) of the fabricated Au chiral periodic 
nanostructure .
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(Fig. 2) 19 m

(Fig. 3)
/

FDTD
Fig. 4

Hiromasa Niinomi, Teruki Sugiyama, Satoshi Uda, Miho Tagawa, Toru Ujihara, Katsuhiko 
Miyamoto, Takashige Omatsu Plasmonic Trapping-Induced Crystallization of 
Acetaminophen Cryst. Growth Des. 19 2 529-537 (2019 1 ). 

Hiromasa Niinomi, Teruki Sugiyama, Miho Tagawa, Shunta Harada, Toru Ujihara, Satoshi 
Uda, Katsuhiko Miyamoto, Takashige Omatsu In Situ Observation of Chiral Symmetry 
Breaking in NaClO3 Chiral Crystallization Realized by Thermoplasmonic Micro-Stirring
Cryst. Growth Des. 18 8 4230-4239 (2018 6 ).

, , ,
2019.01.28-29. 7

Fig. 2 a schematic of the experimental setup b
atomic force microscopic image of the 
nanostructure c the position of the laser focus.

Fig. 3 time-lapse micrographs showing the dynamics of 
the crystallization and the two-step dissolution process.

Fig. 4 Electromagnetic field enhancement in 
the proximity of plasmonic nanostructure 
analyzed by FDTD method.
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Exploration of room-temperature skyrmion materials for ultra-low energy and high 
density magnetic memories
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Development of polarization inversion method for nitride semiconductors and  

structural characterization of polarization-inverted heterointerfaces 
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Kushimoto, H.J. Cheong, Y. Honda, H. Amano and R. Katayama, “Fabrication of 
Polarity-Inverted GaN Heterostructure by Surface-Activated Wafer Bonding and Silicon 
Removal,” 6   LEDIA'18, 
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Amano, M. Uemukai and R. Katayama, “Area Expansion of Surface-Activated Wafer 
Bonding using GaN Samples with Improved Surface Smoothness and Reduced Curvature,”
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Optical characterization of deep-ultraviolet light-emitting diode structures

265 nm
280 nm 300 nm AlGaN LED

EQE 6%
10% EQE 265 nm

LED EQE 3%
265 nm AlGaN LED

AlN AlGaN:Si 1(a)
1(b) TEM AlN

AlGaN:Si
1(a) 1(b) BF HAADF

1(a) A
1(b) B 1(c) AlGaN:Si

QW TEM 1(b) B
AlN AlGaN

QW 1(d) 2
(a) SEM (b) CL

P1 2(a) 1 QW
P2

2(c) 2(d)
P1 P2

P1

143



K. Kojima, Y. Nagasawa, A. Hirano, M. Ippommatsu, Y. Honda, H. Amano, I. Akasaki, and S. F. 
Chichibu, “Carrier localization structure combined with current micropaths in AlGaN quantum 

wells grown on an AlN template with macrosteps”, Applied Physics Letters 114, 011102 (2019).

K. Kojima, Y. Nagasawa, A. Hirano, M. Ipponmatsu, Y. Honda, H. Amano, I. Akasaki, and 
S. F. Chichibu, “Current localization structure observed in AlGaN-based deep-ultraviolet 
light-emitting diodes grown on AlN templates with macrosteps”, International Workshop 
on Nitride Semiconductors (IWN 2018), (2018).

 
 

 
 

144



HVPE GaN GaN

Growth of bulk or thin film GaN crystal by HVPE 
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SBD

Tatsuya Ezaki, Yusuke Shigefuji, Narihito Okada, and Kazuyuki Tadatomo High-quality GaN 
crystals grown from double-polarity hydride vapor phase epitaxy and single-polarization 
regrowth Jap. J. Appl. Phys. (in press) 

S. Fujimoto, H. Itakura, T. Tanikawa, N. Okada, and K. Tadatomo, Growth of GaN and 
improvement of lattice curvature using symmetric hexagonal SiO2 patterns in HVPE growth
Jap. J. Appl. Phys. (to be submitted) 
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SiC
Motion control of basal plane dislocations in SiC crystals
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M. Kato, S. Katahira, Y. Ichikawa, S. Harada, T. Kimoto, Observation of carrier 
recombination in single Shockley stacking faults and at partial dislocations in 4H-SiC”, 
Journal of Applied Physics 124 (2018) 095702.
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Evaluation of thermal conductivity of natural superlattice titanium oxide
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Comparative Characterization of Crystal Perfection by Optical Interferometric and 

X-ray Topographic Methods 
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GaN
Observation of Defects in GaN Vertical Diodes

Using Multiphoton-Excitation Photoluminescence 
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Current and Threading Dislocation in Vertical GaN Schottky Barrier Diodes, International 
Workshop on Nitride Semiconductors (IWN2018), Kanazawa, Japan, November 11-16, 2018. 
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T. Tanikawa, T. Matsuoka, Three-dimensional characterization of GaN crystals using 
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