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Ms 

emu/cm3 
 

MHz/Oe 
K1 

 104 erg/cm3 
Ku 

 104 erg/cm3 
Keff 

 104 erg/cm3 

Y0.5Bi2.5Fe5O12 143.2 19.7 -2.18 1.04 -11.84 

Pr0.5Bi2.5Fe5O12 133.5 22.2 -3.29 -0.254 -11.45 

Nd0.5Bi2.5Fe5O12  147.0 20.4 -2.56 3.26 -10.32 

Sm0.5Bi2.5Fe5O12 133.1 21.9 -4.40 -1.95 -13.08 

Eu0.5Bi2.5Fe5O12 123.3 20.4 -4.40 -3.90 -13.45 
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K. Temma, T. Uwabe, Y. Fujiwara, D. Oshima, T. Kato, and M. Jimbo, Developement 
of strain sensor with Co-AlO granular film, SPlasma2021 / IC-PLANTS2021, 
ONLINE, 2021.3.7 – 11.
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Development of in vivo dose measurement system for proton therapy 
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[2] 
Analysis of network system for resource in ancient society[2] 
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Upgrading of momentum measurement techniques in emulsion-based particle detectors 
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Development of new type of nuclear emulsion for PBCT 
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 M. Kimura N. Naganawa, D.-K. Yoon, Clarification of the mechanism of proton boron 
capture therapy with nuclear emulsion, International conference on advanced imaging 2020 
(ICAI2020) proceedings 20th Dec. 2020. 
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Large Hadron Collider  
 

Towards a first observation of neutrino interactions at the LHC 
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: 
CERN-FASER ,  (2021). 
 

 
Tomoko Ariga, Neutrinos at CERN, XXIX International Conference on Neutrino Physics and 

Astrophysics (Neutrino2020), online, 2020.06.22-2020-07.02 
Tomoko Ariga on behalf of the FASER Collaboration, FASERnu, Neutrino Physics at the LHC 

Workshop, online, 2021.01.15. 
, , , , , ,  FASER Collaboration, 

LHC-FASER : LHC-Run3

,  , , 2020 9 14 -17 . 

, , , , , ,  FASER Collaboration, 
CERN LHC ,  , , 
2020 12 10 -11 . 
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Development of thermoelectric device with highly oriented crystal using eutectoid 

reaction 
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L10-FeCo  
Development of rare-metal-free super magnet L10-FeCo 
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[1] T. Burkert et. al. , Phys. Rev. Lett., 993 , 027203 (2004).  
[2] J. Shen et. al. , Surf. Sci. Rep., 552 , 163 (2004).  
[3] H. Ito et. al. , AIP Adv., 99 , 045307 (2019). 

, , , , , , , , 
“Fe/Co “, , 4-5, Mar. (2019), Tsukuba, 
Japan 

Fig.1 In-planeXRD patterns measured 
using synchrotron radiation with X-ray 
Energy of 7.11 keV for (7 ML-FeCo/3 
ML-Ni)3 films 

Fig.2 Magnetic properties on the 
number of buffer layers and growth 
temperature dependence for (7 
ML-FeCo/3 ML-Ni)3 films 
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Energy Transfer Process on Hydrated Biomolecules 
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IoT  
 

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

 
 

 
 

IoT(Internet of Things)

 
 

(N2-20%H2) N2

N2

 
(Ne)

Si Cu SiN
FIB

90 (
Type Ia )

( 1)
(HN200E)
(RSHVEM)

N2 N2-20%H2

A
pp

lie
d 

lo
ad

 F
, 

N

Time t, s

B

A

C

0 50 100

0

5

10

15

1  Type Ia

Fc

1 m

Si
Cu SiN

C

28



Ne Ne-20%H2 Si/Cu
( 1 B ) 3

 
2

 = K/r
(

) K

K
 

(N2-H2 N2-Ne) N2

STEM-EDS Si/Cu
Ne

 
 

 
STEM-CL

76
2020 5 25 27 . 

 3 Si/Cu
2020 2020 9 13

16 web . 

0

0.1

0.2

0.3

0.4

0.5

Vacuum N2H2 N2 NeNe/H2

-11.9 % -5.6 %
-7.3 %

+20.2 %

C
rit

ic
al

 s
tre

ss
 in

te
ns

ity
 f

ac
to

r 
K

C,
 M

Pa
m

c

2  SiCu

Type Ia

29



 

in-situ TEM
In-situ TEM-MS of methanation using hydrogen storage alloys
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High voltage electron microscopic observation of fatigue dislocation structures 
 in ferritic steel for automotive components 
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 H. Shuto, J. Tashiro, S. Arai, T. Miyazawa, and T. Fujii: Observation of dislocation walls during cyclic 
deformation in an Fe-3 mass%Si alloy; The 19th International Conference on Textures of Materials (ICOTOM 
19), February 28 to March 4, 2021, Osaka Prefecture University, Sakai, Japan. 

 , , , , : Fe-3mass%Si 
; 2020 ( 167 ) , 2020 9 15 18  . 
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Evaluation of electron phase diffractive element 
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 Yuuki Uesugi, Ryota Fukushima, Yuichi Kozawa, and Shunichi Sato, Ultrafast laser ablation 
of 10-nm self-supporting membranes by two-beam interference processing, Optics Express, 
28(18), 26200-26206, (2020. 8) 

 
 

 Yuuki Uesugi, Ryota Fukushima, Yuichi Kozawa, Shunichi Sato, Single-shot interference 
processing of ultrathin plates by femtosecond laser, 21st International Symposium on Laser 
Precision Microfabrication. Online, 2020 6 23 26  (Invited) 

    Kapitza-Dirac , 
2020 2020 9 8 11  

      
, 2020

2020 9 8 11  
 Yuuki Uesugi, Yuichi Kozawa, Shunichi Sato, Nanoprocessing of free-standing thin   
films by ultrafast laser ablation, Photonics West 2021, Online, 2021 3 6 11  
(Invited) 
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Development of a three-dimensional measurement method of  
metal nanoparticle catalysts using aberration-corrected TEM 
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Photocatalysis of nanostructured metal/metal oxide composite materials 
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Development of high speed and sensitivity direct electron detector  
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 T. Ishida, A. Shinozaki, M. Kuwahara, T. Miyoshi, K. Saitoh, Y. Arai, Performance of 
a silicon-on-insulator direct electron detector in a low-voltage transmission electron 
microscope, Microscopy (in-press) 
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Development of borehole muon imaging method for archaeological investigation 
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Three-dimensional imaging of density structure inside volcanoes 
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Characterization of 100 MeV-class laser-accelerated protons using nuclear emulsion 
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Foreseeability of large forecast error on surface solar radiation 

using multi-regional ensemble forecast 
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2020 9 3 4  

[2] S. Funami, M. Imanaka, M. Kurimoto, S. Sugimoto, T. Kato, F. Uno: “PREDICTION OF 
IRRADIANCE FORECAST BUSTS BY VARIATION OF WEATHER ELEMENTS OF WRF 
USING DIFFERENT PHYSICAL SCHEMES”, 30th International Photovoltaic Science and 
Engineering Conference (PVSEC-30) & Global Photovoltaic Conference 2020 (GPVC 2020), 
International Convention Center Jeju, Korea, Hybrid Conference, T9-01-OP-4, 2020.11.8-13 

[3] S. Funami, M. Imanaka, M. Kurimoto, S. Sugimoto, T. Kato, F. Uno: “Prediction of 
Forecast Busts by Variation of Weather Elements of WRF using Different Physical 
Schemes”, International Conference on Smart Grids and Energy Systems (SGES 2020), 
Perth, Australia, Virtual, 73, 2020.11.23-26 

[4] WRF

7-022 2021 3 5 11  
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Q-Learning PMSG  
Parameter identification of PMSG wind turbines using Q-Learning 
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Minimizing transport energy of aid distribution in consideration of the resident 
population at the time of disaster
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Large scale electric buses charging optimization with dynamic power allocation  

 
 

 
 
 

 

11pt  
The large scale operated electric buses will lead to complicated charging issues, which relate 

to both infrastructures location and their operation efficiency. An interdisciplinary study to 
optimize both the charging strategies and their charging efficiency, especially considering 
jointly the bus service system and power grid, is urgently required. This project will develop and 
compare several charging strategies with dynamic power allocation algorithms, which will 
provide better understanding on the green bus systems with uncertain transportation demands 
and energy supply. 
 

11pt  
 The charging optimization problem for a large-scale fleet of electric buses is studied. The 
problem is to develop charging strategies to reduce the charging cost for the electric buses 
served given their operating times and charging station capacity. We propose a 
column-generation-based model (CGM) to solve this problem. The model consists of a 
master problem for selecting a charging strategy for each bus and subproblems for 
generating strategies. The resource limitations of the charging station are explicitly 
considered in the master problem. The constraints of vehicle operating time, charging power 
demands and the continuity of the charging process are addressed in the subproblems. The 
master problem and the subproblems continue to be iteratively solved until the optimal 
solution is found, thus avoiding an excessively slow calculation speed due to the generation 
of all charging strategies. Based on real operation data for electric buses in Zhengzhou city, 
the test results of four scenarios show that the base model (BM) has difficulty obtaining the 
optimization results with the increase in bus fleet scale. Moreover, the CGM has significant 
advantages both in running time and in the output optimal charging strategies, which 
provides a high utilization rate of charging resources, offering an efficient and practical 
solution for application to large-scale charging optimization problems. 

 he deterministic model and the robust model with probability-free uncertainty set are 

60



further proposed to solve the charging optimization problem of electric bus. In our models, 
the time-of-use electricity price, the limited charging resources of the charging station, 
including the total charging power and the number of charging guns, charging continuity and 
other factors are fully considered to reasonably optimize the charging power and timing of 
the electric bus to ensure the operation demand of the electric bus. We implement a 
column-generation-based algorithm to solve the robust model, which decomposes the 
original problem into a master problem and several independent sub-problems. Taking the 
actual operation data of Zhengzhou, China as a numerical example, the validity of the 
deterministic model and the robust model is verified. The results show that the optimal 
charging strategy obtained by the deterministic model improves the utilization rate of 
charging resources and reduces the charging cost by 47.58% compared with the disordered 
charging strategy. The proposed robust model can effectively deal with the problems of low 
electric quantity and delayed departure caused by uncertain energy consumption. 

 

 Irfan Ullah, Kai Liu, Toshiyuki Yamamoto, Muhammad Zahid, and Arshad Jamal. Electric 
vehicle energy consumption prediction using stacked generalization: an ensemble learning 
approach, International Journal of Green Energy, 2021. 

 Liu, K., Gao, H., Liang, Z., Zhao, M. and Li, C. A column-generation-based model for 
electric bus charging time and power optimization considering the real bus schedule. 
Submitted to Transportation Research part E. 
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Optimal dynamic control of humanitarian logistics 
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Development of biomass gasification process for low tar emission by porous ceramics 
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1 2  

  

 
 

Fig. 1 CO concentration at the top and bottom of 
fixed bed in downflow furnace 

Fig. 2 Hydrogen concentration at the top and 
bottom of fixed bed in downflow furnace 
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Fig. 3 Formation behavior of organic 
molecules at 1500 K 

Fig. 4 Formation behavior of organic 
molecules at 1500K with water 

Fig. 5 Formation behavior of organic 
molecules at 1500K with carbon 
dioxide 
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Development of Fluidized Bed Type Plasma Reactor for Bio-gas Dry-reforming
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Technical development for the bioelectrochemical promotion of nitrogen fixation. 
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LED  
 

Development of Visible Light Communication System  
Using Rotary LED Display and Camera 
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 Z. Tang, S. Arai, T. Yendo, D. He, and T. Yamazato, “Sequential Maximum Likelihood 
Decoding Incorporating Reliability Determination for Image Sensor Communication,” 
IEICE ComEX, vol.9, no.8, pp.365-370, Aug. 2020. 
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WebGIS  
Installation of Crop Model to Web-GIS type semantic model 
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OSAMU TSUJI, Relationship between NDVI and Canopy Cover sensed by small UAV ynder 
different ground resolution, International Journal of Environmental and Rural Development, 
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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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Receive antennas for super low power consumption wireless systems 
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A Study on Performance Improvement of Meteor Burst Communications using 
Software Defined Radio 
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Shared autonomous taxi systems based on data from environment perception of 

autonomous taxies  
 

Peng Cao Southwest Jiaotong University, School of Transportation and 
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H2  
Investigation on Operation Condition for High Performance of H2 Production Reactor 

Utilizing Biogas 
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Development of exhaust-treatment catalysts for the energy saving engines 
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Detection of environmental catalytic reaction based on nanogap electrodes 
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Palladium recovery via hydrometallurgical process from dilute solutions
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Unique Domain Structures and their Functionalities in Ferroic Marterials 
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LIB Ti/Sn, Mo  
 

Nano-laminated Fabrication of Ti/Sn, Mo-based Composite Films and Nano-sheeted 
Solid Electrolyte toward High Performance LIB Anode Materials 
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Fig.1 schematic drawings of (a) 
smart anodizing and (b) hybrid 
electrodeposition of Sn-SnO2 or 
MoOx nanoparticles. 
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 Direct Fabrication of TiO2-TiN/Sn-SnO2 Composite Films on Ti Foils by Smart 
Anodization and Hybrid Electrodeposition as High-Performance Anode Materials for 
Lithium-ion Battery , Xuewen Chen, Song-Zhu Kure-Chu, Yota Sakuma, Masazumi Okido, 
Reona Miyazaki, Takehiko Hihara, Hitoshi Yashiro J. Power Sources . 

 
11pt , Times  
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Characteristic analysis of oxide nanoblocks for development of energy devices 
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Fig. 2 Fe3O4 (a) Co3O4 (b) Fe3O4–Co3O4 (c)
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AFM  

Observation of platinum-based and copper-based nanosheets using AFM 
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High-performance nanocarbon capacitors activated by electrochemical reactions 
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epoxidation induced by graphene oxide electrolysis. Carbon 2021, 177, 26-34. 
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Fabrication and characterization of Hybridge atomic films for efficient flexible Thermo-
Electric system 
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On/off-boundary of Photocatalytic Activity between Single- and Bi-layer MoS2,   
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A study on practical use of a pico hydropower 
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Project Development of a novel monitoring system for a micro-hydraulic 

 turbine in winter period  
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Fig. 1 Decay of photogenerated holes in SrTiO3:Rh 
modified with cocatalysts. 

10-4

10-3

10-2

0 50 100 150 200

A
bs

or
ba

nc
e

Time delay / μs

Ru(pd)/Au(imp)

None

Ru(pd)/Ru(imp)

Ru(pd)

122



 

 

 
Fig. 2 TEM images of SrTiO3:Rh modified 
with Au(imp) and Ru(pd)/Au(imp). 

Fig. 3 (left) IrO2 nanoparticles, (middle) Ir- and (right) IrO2/Ir-deposited . 
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Search for Novel Oxynitride Photocatalysts via Nitridation Reaction under High 

Temperature and High Pressure  
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“Synthesis of NaMoO3F and 
Na5W3O9F5 with Morphological Controllability in Non-Aqueous Solvents” Inorg. Chem.

“Solvothermal Synthesis of Potassium, Rubidium, and 
Cesium Molybdenum Oxyfluorides” J. Ceram. Soc. Jpn.

127



 

 
Noise and Pressure-flowrate Characteristics of a Cavitating Jet 
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Study on hydrogen absorption of metallic glass-derived nanomaterials 
 

 
 
 

 

Pd35Zr65 Pd35Zr65-xCex Pd30Zr65Pt5

280 24h 400 3h 600 3h 800 3h

XRD FE-SEM
(TPR) PCT  

XRD Pd35Zr65 PdO ZrO2

Ce Pd PdO ZrO2

Ce PdZr 600 3h
FE-SEM 20~300nm EDX

Pd PdO
ZrO2  

PCT
Pd

Pt

Fig.1 Fig.2  

130



 

 

CO
NOx

 
 
 

 

 

 

 
Masatomo Hattori, Naoya Katsuragawa, Shin-ichi Yamaura, Masakuni Ozawa, Catal. Today, 
2020 , https://doi.org/10.1016/j.cattod.2020.04.003 

 
 

 
 

 

Fig. 2.  Hydrogen absorption isotherms 
at 30 °C (red), 45 °C (blue), and 70 °C 
(green) for Zr65Pd30Pt5 heat-treated at 
800 °C for 3 h in air. 

Fig. 1.  Hydrogen absorption isotherms 
at 30 °C (red), 45 °C (blue), and 70 °C 
(green) for Zr65Pd35 heat-treated at 
800 °C for 3 h in air. 
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Fig.1 DTA curves of nucleated 20ZnO
20Al2O3 54SiO2 6GaO1.5 glasses at various
temperatures. 

 

 

Effects of additives on the manufacturing process of energy saving optical glass ceramics.. 
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Fig.2 XRD patterns of nucleated 20ZnO  
20Al2O3 54SiO2 6GaO1.5 glasses at various 
temperatures. 

Fig.3 DTA curves of nucleated 20ZnO  
20Al2O3 54SiO2 6GaO1.5 glasses at various 
temperature and time 
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Precise preparation and assembly of hollow nanoparticles for development of 

transparent insulation sheet 
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Study on thin film preparation of garnet-type oxide Li-ion solid-state electrolyte 
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 T. Kawaguchi, K. Sugihara, N. Sakamoto, H. Suzuki, N. Wakiya, “Wide range lattice 
parameter control by aliovalent substitution to the rare-earth site in cubic garnet 
Li6.75(La1-xSmx)3Zr1.75Ta0.25O12”, J. Ceram. Soc. Jpn. 128 [10] 700-705 (2020). 

 

Fig. 1: XRD pattern of LLZTO grown 

by self-flux growth method. 

 
Fig. 2: SEM image of obtained LLZTO 

single crystal. 
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/ TEM  

Plane/cross-sectional TEM analysis on defects and grain boundaries of transition-metal 

di-chalcogenide film having magnetization characteristics 
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TEM  

TEM analysis of oxygen vacancy behaviors in amorphous memristive materials 
for low power consumption synaptic devices 
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/CNT  

Development of organic semiconductor/CNT thin film for direct energy conversion 
from radiation to electricity with high efficiency 
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 Satoru Suzuki, Hiroyuki Matsuda, Takahiro Ishikawa, Teruaki Konishi, Tsuyoshi Hamano, 
Hiroshi Ajiki, Yutaka Ohno, Toshio Hirao, Satoshi Ishii, Electrical detection of X-ray by 
using coplanar CNT thin-film electrodes on PEN substrate 59  

2020 9 16 18 . 
 Satoru Suzuki, Taichi Nakamura, Takahiro Ishikawa, Teruaki Konishi, Tsuyoshi Hamano, 
Yutaka Ohno, Hiroshi Ajiki, Toshio Hirao, Satoshi Ishii, Observation of the UV-induced 
Photocurrent in PET sheet using CNT thin-film electrodes 60  
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Microscopic characterization of deep-ultraviolet light-emitting diode structures 
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Direct Observation of Spontaneous Electric Polarization in GaN Crystals 
through Ultra-High Sensitive Nuclear-Spin Measurements

研究代表者  
佐々木 進・新潟大学・工学部・准教授 
 
研究分担者 
天野 浩・名古屋大学・未来材料・システム研究所・教授 
久志本真希・名古屋大学・工学研究科・電子工学専攻・助教 
 白石 賢二・名古屋大学・未来材料・システム研究所・教授 
 森 勇介・名古屋大学・未来材料・システム研究所・寄附研究部門教授 
 
研究所担当教員 
天野 浩・名古屋大学・未来材料・システム研究所・教授 
 白石 賢二・名古屋大学・未来材料・システム研究所・教授 
森 勇介・名古屋大学・未来材料・システム研究所・寄附研究部門教授 

 GaN をはじめとする窒化物半導体では，自発分極（＝イオン結合性が強いことに
起因して，物質内部に生じる静電界）が存在すると考えられており，その傍証として複
数の実験事実が報告されてきた。しかしながら，申請者の知る限り，このような自発分
極を実験により直接観測したとの報告は無い。研究代表者は，物質に照射した非破壊の
電波に対する核スピンからの微弱な応答を検出する装置をゼロから独自に構築し，市販
装置の数 100 倍の超高感度化を実現している。核スピンは，対象とする物質の構成要
素であるため，物質内部のミクロな電界を直接的に観測できる，内蔵された究極のプロ
ーブである。この事実に着目し，GaN 結晶の Ga 核スピンをプローブとして，GaN 結
晶内部の自発分極を直接的に観測することを主な目的とする。昨年度はとくに，最新の
精度をもった第一原理計算を援用し，実験で得られた Ga 原子核での電場「勾配」が
factor が 1.5 倍程度と，実験との非常によい一致をみた。この一致は，実験で得られた
電場「勾配」は，確かに「分極」の方向と一致すること示している。実験で唯一，残さ
れた謎は，結晶ではなく「粉末」GaN におけるスペクトルである。粒径自体が分極し
ているならば，典型的な「粉末パターン」が得られるはずのところ，全くその兆候が見
られなかった。この謎を解決し，GaNの自発分極を系統的に明らかにする。 
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分担者である久志本助教と議論した結果，可能性として「粉砕にすることによって
Wurtzite 構造が Zinc Blend 構造に変化する」ことが指摘された。そこで，粉末 X線
回折を専門とする研究者（青山学院大学 下山淳一教授）に依頼したところ，既にGaN
ではなく，GaO(OH)という別物質に変質していたことが明らかとなった。 
来年度は，AlN結晶の自発分極を明らかにするのが主テーマであるが，同時に「粉末
GaN」の自発分極の有無，あればどのような大きさか，を明らかにする。 

 
[1] 権利化審査請求「自発分極装置，自発分極検出方法および自発分極検出プログラム
（特願 2018-053131）：佐々木進，天野浩，白石賢二」 
[2] 権利化審査請求「歪み検出装置，歪み検出方法および歪み検出プログラム（特願
2018-053128）：佐々木進，天野浩，白石賢二」 
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DNA scaffold design for the development of water-soluble crystal sponges 
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Chiral Nucleation in Optical Magnetic Field Enhanced  

by Mie Resonance of Dielectric Nanostructure 
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 Hiromasa Niinomi, Teruki Sugiyama, Miho Tagawa, Toru Ujihara, Takashige Omatsu, 
Katsuhiko Miyamoto, Hiroshi Y. Yoshikawa, Ryuzo Kawamura, Jun Nozawa, Junpei T. 
Okada, Satoshi Uda Cryst. Growth and Des., 20, 5493-5507. 
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Fig. 1. A Fabrication process of Si periodic nanostructure. B 
Scanning electron microscopic image of resist layer after 
development. C Atomic force microscopic image of the 
resulting Si nanostructure.  
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Fabrication of neutron semiconductor detector using group-  nitride semiconductor  
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GaN  

Evaluation of FET fabricated on GaN substrates 
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SiC  
Motion control of basal plane dislocations in SiC crystals 
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Evaluation of thermal conductivity of natural superlattice titanium oxide 
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Structural deviation of hexagonal gallium nitride 
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Fabrication of nonlinear optical devices and their application 
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/GaN  
Study about control of metal/GaN interface using femto-second laser irradiation 
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T. Okada, Y. Fuchikami, K. Mimura, T. Ueki, H. Hisazawa and T. Tomita: Formation of 

ohmic Ni electrodes on femtosecond laser-modified 4H-SiC surface, Applied Physics. A, 
Vol.126, 535 (1-7), 2020 
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AlN 3  
Study on the Three-dimensional imaging of threading dislocation in AlN 
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