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Tsutomu ANDO

Professor, Department of Mechanical Engineering

Tsutomu Ando is a professor at the Department of Mechanical Engineering,
College of Industrial Technology, Nihon University. He received his doctoral
degree in engineering at Tohoku University in 2003 with the thesis entitled
“Study of MHD Induction Pump using a Rotating Twisted Magnetic Field
for High-Temperature Molten Metal.” From 2005 to 2008, he served as
an assistant professor at the Graduate School of Frontier Sciences, The
University of Tokyo. From 2011 to 2016, he served as an associate professor
at the College of Industrial Technology, Nihon University. Since 2016, he has
served as a professor at Nihon University. From 1991 to 1996, he also worked
as a mechanical engineer in the Space Experiment System Development
Department of Ishikawajima-Harima Heavy Industries Co., Ltd. (IHI), Japan.
Dr. Ando is a member of the Japan Society of Mechanical Engineers, the
Society of Chemical Engineers, Japan, the Magneto-Science Society of Japan,
and the Japan Society of Applied Physics. His research interests include solid-
liquid multiphase flow, electromagnetic processing of materials, mixing and
magnetohydrodynamics.

| Research Achievements |

1) Angle Dependency of Intraoral Coil for Magnetic Stimulation Targeting the Base of the Brain, Advanced
Biomedical Engineering, Vol. 11, 142-150, 2022.

2) Structure Formation of Magnetic Particles under Magnetic Fields toward Anisotropic Materials, IOP
Conf. Series: Materials Science and Engineering, Vol. 424, 012076 (4pp), 2018.

3) In-situ observation of particles deposition process on ferromagnetic filter during high-gradient magnetic
separation process, Journal of Magnetism and Magnetic Materials, Vol. 427, 296-299, 2016.

4) Development of recovery device for particulates in fluid by magneto-Archimedes separation, Separation
and Purification Technology, Vol. 149, 197-207, 2015.

5) Simulation of fouling and backwash dynamics in dead-end microfiltration: Effect of pore size, Journal of
Membrane Science, Vol. 392-393, 48-57, 2011.

(a) Front view (b) Cross section

Fig. Structure of magnetic Fig. Behavior of magnetic particles Fig. Streak line of bladeless
particles under magnetic field. in MR fluid under shear field. stirrer.



| Published Paper |

Structure Formation of Magnetic Particles under Magnetic Fields toward
Anisotropic Materials

Tsutomu ANDO, Daisuke KATAYAMA, Noriyuki HIROTA, Osamu KOIKE, Rei TATSUMI,
and Masafumi YAMATO

Numerical simulations were performed on the structure formation of magnetic particles under a magnetic field for the
development of anisotropic materials. In this study, we investigated the unsteady formation process of chain-like clus-
ters and its characteristics in solvent-dispersed magnetic particles with diameters on the order of micrometers under the
magnetic field. The non-dimensional boundary area (NBA) was used to evaluate the formation process of the structure
with multiple particle sizes and particle volume concentrations. The structure formed by the magnetic particles did
not depend on the particle size, but on the particle volume concentration. When the particle volume concentration ¢ =
5 vol%, the chain-like clusters were almost one chain and a repulsive force acted between the chains, without the for-
mation of bundles. However, when ¢ = 10 vol% or more, a bundle structure was formed in which multiple chain-like
clusters were in contact. In the process of the structure formation by magnetic particles, when a magnetic field was first
applied, a single particle rotated while orientating the magnetic moment in the direction of the applied magnetic field.
The particles then bonded together to form chain-like clusters. This suggests that the rotation time constant was much
shorter than the time constant of the chain cluster formation. This simulation was based on SNAP-L, which uses the
discrete element method (DEM), and was calculated by giving magnetic properties to the particles and applying a mag-
netic field. We are currently researching the rheological properties of MR fluid under an applied magnetic field based on
SNAP-F, which considers particle—fluid interactions.

For SNAP (Structure of NAno Particles), please refer to the SNAP Research Group website (https://www.product-
innovation.or.jp/snap/whats_snap.html).

Keywords : Magnetic particle, Chain-like cluster, Anisotropic material, Numerical simulation
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Kohei OKITA

Professor, Department of Mechanical Engineering

Kohei Okita is a professor at the Department of Mechanical Engineering,
College of Industrial Technology, Nihon University. He received his BScEng in
1996, his MScEng in 1998, and his DEng in 2002, all from Osaka University.
From 2002 to 2006, he served as a postdoctoral fellow at the University of
Tokyo. He joined the Functionality Simulation and Information Team of the
VCAD System Research Program at RIKEN as a research scientist in 2006
and as a senior scientist from 2007 to 2011. While working at RIKEN, he also
participated in the ISLiM project (Next-Generation Integrated Simulation
of Living Matter) and developed the ZZ-HIFU-K (high-intensity focused
ultrasound simulator for the K computer). He served as an associate professor at
the Department of Mechanical Engineering, College of Industrial Technology,
Nihon University from 2011 to 2022. Dr. Okita is a member of the American
Physical Society, the Japan Society of Fluid Mechanics, and the Japan Society
of Mechanical Engineers. His research interests include cavitating flow,
acoustic cavitation, therapeutic ultrasound, and computational fluid dynamics.

| Research Achievements

1))

2)
3)

4)

5)

Numerical study on stress in a solid wall caused by the collapse of a cavitation bubble cloud in
hydraulic fluid, International Journal of Multiphase Flow, 150, 103965, May 2022. https://doi.org/
10.1016/j.ijmultiphaseflow.2021.103965

Effects of breast structure on high-intensity focused ultrasound focal error, Journal of Therapeutic
Ultrasound, 6(4), Jun 2018. https://doi.org/10.1186/s40349-018-0111-9

The role of numerical simulation for the development of an advanced HIFU system, Computational
Mechanics 54, 1023—-1033 Apr 2014. https://doi.org/10.1007/s00466-014-1036-y

Microbubble behavior in an ultrasound field for high intensity focused ultrasound therapy
enhancement, Journal of Acoustical Society of America, 134(2), 1576-85, Aug 2013. https://doi.org/
10.1121/1.4812880

Development of High Intensity Focused Ultrasound Simulator for Large Scale Computing, International
Journal for Numerical Methods in Fluids, 65, 43-66, Jan 2011. https://doi.org/10.1002/f1d.2470
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Fig.1 HIFU simulation for brain tumor Fig.2 Collapse of bubble cloud near wall



| Published Paper |

Numerical study on stress in a solid wall caused by the collapse of a cavitation
bubble cloud in hydraulic fluid

Kohei OKITA, Yuusuke MIYAMOTO, Teruyuki FURUKAWA, Shu TAKAGI

Cavitation is often observed in hydraulic machinery and causes noise and vibration. Cavitation erosion is a serious prob-
lem that leads to a shortened product life. Quantitative prediction of the cavitation erosion is desired, but is impossible
experimentally and numerically. Previous works by many researchers have shown that the most destructive damage is
caused by the collapse of a cavitation bubble cloud attached to a wall. The present study numerically examined the ef-
fect of the collapse of a cavitation bubble cloud in hydraulic fluid on the stress in a solid wall. The bubbles in a bubble
cloud are assumed to be spherical and the dynamics of a spherical bubble are described by the Keller—-Miksis equation.
The thermal damping effect is considered for the bubble oscillation by using a reduced-order model. The translational
motion of the bubble is assumed to be non-slip with the surrounding fluid. The bubbly mixture and the bubbles are cou-
pled by the Euler—Lagrange method. On the other hand, to represent the stress in a solid due to the collapse of a bubble
cloud, the bubbly mixture and the elastic solid are coupled by fluid—structure coupling. The conservation equations for
the mass, momentum, and energy for both the bubbly mixture and the elastic solid are solved with an equation of state
for hydraulic fluid. Numerical simulations for the collapse of the bubble cloud near the solid wall were performed for
various parameters such as the offset distance, initial bubble size, and initial void fraction in the bubble cloud. The re-
sults revealed that the collapse of the bubble cloud with a quarter of it attached to the wall caused the highest von Mises
stress in the solid. In addition, as the initial bubble decreased and the initial void fraction increased, the peak von Mises
stress due to the collapse of the bubble cloud increased. The collapse patterns for various offset distances and the propa-
gation of pressure waves and stress waves are also shown in this paper.

Keywords : Cavitation, Cavitation erosion, Fluid-Structure coupling, Numerical simulation
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International Journal of Multiphase Flow, Vol. 150, 103965 May 2022.




Kazuyuki HARA

Professor, Department of Electrical and Electric Engineering

Kazuyuki Hara received his BEng and MEng degrees from Nihon University
in 1979 and 1981, respectively, and his PhD degree from Kanazawa
University in 1997. He was engaged at NEC Home Electronics Corporation
from 1981 until 1987, after which he joined the Toyama Polytechnic
College as a lecturer. In 1998, he joined the Tokyo Metropolitan College of
Technology as an associate professor and he became a professor in 2005.
He served as a professor at Nihon University in 2010. Dr Hara is a director
of the Research Center for Artificial Intelligence, the College of Industrial
Technology, and a member of the Nihon University Al Society (NUAIS). His
current research interests include the statistical mechanics of on-line learning
and the applications of artificial intelligence in visual systems. He is a senior
member of the IPSJ and a member of the JPS, IEEE, and IEICE.

a

| Research Achievements |

1) Node-perturbation Learning Applied for Soft-committee Machine, IPSJ Transaction on Mathematical
Modeling and Its Applications, Vol. 13, No. 2, 61-68, Aug. 2020.

2) Performance of pre-learned convolution neural networks applied to recognition of overlapping digits,
2020 IEEE International Conference on Big Data and Smart Computing, Feb. 2020.

3) Statistical Mechanics of Node-perturbation Learning with Noisy Baseline, Journal of the Physical
Society of Japan, 86, 024002 2017.

4)  Analysis of Function of Rectified Linear Unit Used in Deep learning, International joint conference on
neural networks, July 2015.

| Research approach

Our research approach is a part of artificial Intelligence by using statistical mechanics. We use online learning which is
supervised learning that uses a piece of data with its target in a learning iteration. There is no correlation between data
in online learning, so we can apply the statistical mechanics method to analyse online learning behaviour. This analysis
shows us how the network approaches the target at speed or error without simulations. Differential equations of order
parameter are derived from the learning equation and are used to depict the behaviour of a network. In this case, the
learning equation is a microscopic behaviour of the network, and the error of the network is a macroscopic behaviour.
To derive the macroscopic equations from microscopic equation, we use the statistical mechanics. Derivation of the
macroscopic equations is similar to the derivation of Boyle-Charles’ law from a dynamic equation of the electron.

From this approach, we can get an insight into learning, then we can find out why and how the learning system is be-
having and how accurate the network is.



| Published Paper |

Node-perturbation Learning Applied for Soft-committee Machine

Kazuyuki HARA, Kentaro KATAHIRAm and Masato OKADA

Node-perturbation learning is an online stochastic gradient descent method for neural networks. It estimates the gra-
dient of the error surface by calculating the change in error between the perturbed output and the unperturbed output.
Node perturbation can be applied to problems where the objective function is not defined. Node-perturbation learning is
applied to only simple perceptrons, so we explored the application of node-perturbation learning to a multilayer neural
network called a soft committee machine and analyzed the dynamic properties of the learning process. We conducted
computer analysis to confirm the validity of the proposed method.

Keywords: node-perturbation learning, soft committee machine, on-line learning, perturbation, generalization error, statistical
mechanics method

| Published Paper |

Statistical Mechanics of Node-perturbation Learning with Noisy Baseline

Kazuyuki HARA, Kentaro KATAHIRA, and Masato OKADA

Node-perturbation learning is a type of statistical gradient descent algorithm that can be applied to problems where the
objective function is not explicitly formulated, including reinforcement learning. It estimates the gradient of an objec-
tive function by using the change in the object function in response to the perturbation. The value of the objective func-
tion for an unperturbed output is called the baseline. This paper reports the building of the statistical mechanics of Cho's
model and on deriving coupled differential equations of the order parameters that depict the learning dynamics.

Keywords: node-perturbation learning, noisy baseline, teacher-student formulation, statistical mechanics
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IPSJ Transaction on Mathematical Modeling and Its Applications, Vol. 13, No. 2, 61-68, Aug. 2020.
Journal of the Physical Society of Japan, 86, 024002 2017.




Yasuaki HABA

Research Assistant, Department of Electrical and Electronic Engineering

| Research Achievements

Yasuaki Haba is a research assistant at the Department of Electrical and
Electronic Engineering, College of Industrial Technology, Nihon University.
He received his BSc in physics from Aoyama Gakuin University in 2003,
and his MSc in particle physics and astrophysics at Nagoya University in
2006. From 2006 to 2017, he worked at private high schools. After receiving
his PhD in particle physics and astrophysics in 2020 at Nagoya University
with his research on “Negative ion beam focusing based on phase space
structure,” he moved to Nihon University. His major research topic aims to
provide a better characterization of beams extracted from cesium-seeded
negative ion sources that are utilized for advanced applications such as boron
neutron capture therapy, experimental particle physics, and plasma heating
for nuclear fusion. Concentrating on the investigation of beams in terms of
transverse velocity distributions, a compact negative ion source equipped
with a single extraction hole, including beam diagnostics, is being developed
at Nihon University. Insights into the velocity distributions depending on the
geometries of beam acceleration electrodes with cesium adsorption as well as
magnetic fields to remove coextracted electrons will be revealed. Dr. Haba is
a member of the Physical Society of Japan.

1) Abundance ratio of multiple velocity distribution components in a single negative ion beamlet
produced by a cesium-seeded negative ion source, AIP Advances, 12, 035223 (2022). https://doi.org/

10.1063/5.0083300

2) Nonuniform plasma meniscus modelling based on backward calculation of negative ion beamlet,
Nuclear Fusion, accepted manuscript (2022). https://doi.org/10.1088/1741-4326/ac8604

3) Characterisation of negative ion beam focusing based on phase space structure, New Journal of Physics,
22, 023017 (2020). https://doi.org/10.1088/1367-2630/ab6d4 1

4) Response of beam focusing to plasma fluctuation in a filament-arc-type negative ion source, Jpn. J.
Appl. Phys., 59, SHHAO1 (2020). https://doi.org/10.35848/1347-4065/ab7473

5) Development of a dual beamlet monitor system for negative ion beam measurements, Rev. Sci. Instrum.,
89, 123303 (2018). https://doi.org/10.1063/1.5056260
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Fig. Transverse velocity distributions of a single negative ion beam produced by a cesium-seeded negative ion source.
The multi-components, each of which has a particular velocity distribution, compose a resultant asymmetric profile of
the single beam. This finding has been well described in our previous publication 1), which was selected as Featured.
The cause of such multi-components has not yet been identified, and further investigation will follow.



| Published Paper |

Abundance ratio of multiple velocity distribution components in a single
negative ion beamlet produced by a cesium-seeded negative ion source

Yasuaki HABA, Mitsutoshi ARAMAKI, Katsuyoshi TSUMORI, Masaki OSAKABE,
Katsunori IKEDA, Haruhisa NAKANO, and Kenichi NAGAOKA

Negative ion based neutral beam injection (NBI) systems are required for heating and current drive in magnetically con-
fined fusion plasma experiments because negative ions have a higher neutralization efficiency than positive ions at a high
beam energy above 100 keV. Every single negative ion beamlet must have a small divergence (3—7 mrad) for minimizing
transmission losses into the fusion reactor, while the ITER-relevant negative ion beamlet divergence has a minimum of
14 mrad so far. The control of a single negative ion beamlet divergence is a significant challenge with the use of a cesi-
um-seeded negative ion source, where negative ions are mainly produced by the conversion of hydrogen or deuterium
atoms on the cesiated surface of the plasma grid. In our previous work, three Gaussian components were experimentally
identified in a transverse emittance diagram (velocity vs position) of an isolated beamlet produced by a research-and-de-
velopment negative ion source at the National Institute for Fusion Science. The focal points of the individual components
differed from each other, indicating that the components were extracted from different areas of the plasma meniscus. How-
ever, the origins of the individual components are still under investigation. This paper describes the measurement of the
abundance ratio of the three components based on a full picture of their transverse velocity distributions for the first time.
The abundance ratio remained constant even when the electrostatic lenses formed at the downstream region of the plasma
meniscus changed, while it was considered to be changed with the plasma parameters and geometries of the beam acceler-
ation grids. The observed velocity distributions will be utilized for the initial values in backward beam trajectory calcula-
tions that are able to investigate the origins of the individual components. The abundance ratio can then be a key parameter
for determining their origins.

Keywords : negative ion source, negative ion beam, beam divergence, velocity distribution function, abundance ratio
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AIP Advances Vol. 12, No. 035223, Mar 2022 doi.org/10.1063/5.0083300




Kazuhiko MINAKUCHI

Professor, Department of Civil Engineering

Kazuhiko Minakuchi is a professor at the Department of Civil Engineering,
College of Industrial Technology, Nihon University. He received his PhD
from Nihon University in 2003 and worked as a postdoctoral researcher at
the High-Technology Research Center, College of Industrial Technology,
Nihon University from 2005 to 2007. He specializes in the study of structural
engineering, bridge engineering, and maintenance management engineering,
having authored a number of technical papers. Dr. Minakuchi is a member
of the Japan Society of Civil Engineering (JSCE) and the Japan Concrete
Institute (JCI). His main research themes are: (1) Evaluation of load carrying
capacity and fatigue resistance of RC slabs for highway bridges; (2) Research
on maintenance management methods for concrete members; and (3)
Diagnosis of deterioration of RC members subjected to salt and frost damage.

| Research Achievements

)

2)

3)

4)

5)

Influence of UFC Panel with Different Synthetic Surface Shape in UFC/RC Column on Axial
Compressive Load-Carrying Capacity and Failure Modes of Column Members, Cement Science and
Concrete Technology, Vol.75, pp.294-301. 2022.

Effect of crack opening and closing width on fatigue durability of filling concrete with protruding rebars
in panel joints of replacement precast RC slabs, Journal of Structural Engineering. A, Vol.68A, pp.711-
721.2022.

Load-Carrying Capacity of Adhesive-Applied NSM Increasing Thickness Method Using Metal-Grid
Expanded Type on Damaged RC Columns, Cement Science and Concrete Technology, Vol.75, pp.340-
347.2022.

Experimental study on Axial Compression Properties of RC column Members Reinforced with
Thickness Increase Method using Expanded Grid-Metal, Proceedings of the Japan Concrete Institute,
Vol.43, No.2, pp.799-804. 2021.

Study on axial compressive load-carrying capacity of composite column using UFC panels with
different shapes of synthetic surface, Proceedings of the Japan Concrete Institute, Vol.43, No.2, pp.751-
756.2021.
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| Published Paper |

Evaluation of Fatigue Resistance of RC Member under Compound Deterioration
for Running Fatigue and Frost Damage

Kazuhiko MINAKUCHI, Tadashi ABE and Shohei SUGURO

In this experimental study on the reiteration frost and wheel running combined damaged of the RC slabs. And damaged
investigation of cause were the water and cement ratio (W/C). All results obtained by the Load carrying wheel tracking
machine and result from the equivalent number of cycles and S/N curve. As the results, 57 percent W/C slabs specimens
fatigue resistance had decreased 54 percent and decrease static elastic modulus was 23 percent, in another 50 percent
W/C slabs specimens had decreased 50 percent of number of cycles and static elastic modulus was decrease 16 percent.
Those specimens were compared to no damaged RC slabs. In snow and cold region RC slabs were effective improved
of fatigue and frost deterioration by the W/C ratio.

Keywords : Running fatigue, Frost damage, Water-cement ratio, Deterioration damage, Fatigue resistant,
Dynamic modulus of elasticity

it B ATIC K29 57 LB E D BER H L% 321372 RC 8 ek 55 VAl

AWFZEIE, S EmAEITIC X A9 L MEOHEHILE 2172 RCEHM DKL AV ML (W/C) DiEWDNT
WM RIZTTHBIIOVWTERIVRIEL 72D DTH b, TORE, WaEETE#HEIZX 2HEAH
2T, WERIREE TOSMETRIBICH LT, KXY FE57%. 50% DERATEFRZN 54%,
50% DT AR S Nz0 T/, BRI EREOMAMAKICIE L T23%, 16% K FLTWA, %1t
ZWCIX, AT EEAT & B - BRI BT 2 RUEREOBEIREBICE ) v A Y PG DOEM AL A=)
VW EDLIENS, KEAYMHENELTLHIETHILOMETEIHI TEL I EZW ST LT,

F—T— N EATES. BE. Kex v ML HRG. TES . SRR

Journal (FHiR:iE)
Cement Science and Concrete Technology, Vol.70, pp.421-427. 2017.
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AKkira ODA

Professor, Department of Civil Engineering

Akira Oda is a professor at the Department of Civil Engineering, College
of Industrial Technology, Nihon University. He received his bachelor’s and
master’s degrees in civil engineering from Nihon University in 1982 and
1984, respectively, and his PhD from Nihon University in 1995. He worked at
Kumagai Gumi Co., Ltd. from 1988 to 1996. While working at the Technical
Research Institute, his major research topics were experiments to verify the
effects of a new wave-dissipating block. After retiring in 1996, he moved to
the Civil Engineering Research Laboratory where his major research topics
were erosion control by torrent and river model experiments. In 2008, he
moved to Nihon University to expand his research topics to sedimentation in
rivers, landslide dam failure with wood debris, and debris flow in volcanic

areas. Dr. Oda is a member of the Japan Society of Civil Engineering (JSCE)
b -, and the Japan Society of Erosion Control Engineering (JSECE).
.
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| Research Achievements |

1) Experimental Study on Failure of Landslide Dam with Wood Debris, Proceedings of the Japanese
Conference on Hydraulics(Jsce),Vol77,No.2,I 661-1 666,2021.

2) Development of Indirect Grain Diameter Measuring Method for Sediment Transportation, Proceedings
of the Japanese Conference on Hydraulics(Jsce),Vol74,No.5,1 637-1 642,2018.

3) Experimental study on Evaluation for Grain Diameter of Bed Load Material Using Contact Time when
Gravel Collides with Elastic Plate, Proceedings of the Japanese Conference on Hydraulics(Jsce),Vol.67,
No.4,1 1165-1 1170,2011.

4) Laboratory tests of a Japanese Pipe Hydrophone for Continuous Acoustic Monitoring of Coarse
Bedload, U.S Geological Survey, Scientific Investigations Report 2010-5091, pp.319 ~ 335,2010.

5) The Estimate Method of Erosion Rate of Cohesive Materials(CRL-AET), International Society for Soil

Mechanics and Geotechnical Engineering, Fourth International Conference on Scour and Erosion
2008, C-8, P.430 ~ 435

Driftwood moving towards  Occurrence of landslides Driftwood stops moving
erosion channel on left and right banks

Driftwood Accumulation on the Erosion Channel of a Natural Dam
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| Published Paper |

Experimental Study on Failure of Landslide Dam with Wood Debris

Akira ODA, Michiaki NAKAMURA, Hirokazu SUMI, Takeshi TAKEMURA and Minoru OCHIAI

When a landslide dam collapses, the overflow discharge increases sharply. In addition, it is known that in landslide
dams, high-concentration sediment flows down due to rapid vertical erosion and side bank collapse. However, when
there is a large amount of wood debris in the flooded area of a landslide dam, there are many unexplained points re-
garding the collapse characteristics of landslide dams. In this study, we experimentally investigated the effects of wood
debris deposited in the flooded area when a landslide dam collapses. As a result, it was confirmed that in the situation
where the wood debris block stopped, the wood debris block was caught in the sediment on the downstream slope of
the landslide dam, and the sediment on bank downstream of the landslide dam collapsed and was covered. Also, as the
amount of wood debris increased, the maximum overflow discharge decreased, sediment concentrations increased, and
tended to be the starting point for erosion channel collapse. Furthermore, it was suggested that the regime theory applies
to the relationship between the erosion channel width and the overflow discharge during the overflow period.

Key words: landslide dam, wood debris, over topping water, erosion, regime theory
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WIZHRAID G o Dh 26 L, KIKY AT RERO LW HAO FRANCECE S 2 L9 ITHN L 56
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Journal (J5iRkiE
Proceedings of the Japanese Conference on Hydraulics(Jsce),Vol77,No.2,1 661-1 666,2021.
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Shinichiro IWATA

Professor, Department of Architecture and Architectural Engineering

3 #! P Shinichiro Iwata is an architect and a professor at the Department of

Architecture and Architectural Engineering, College of Industrial Technology,
Nihon University. He received his PhD from Kyoto University in 1993
with the doctoral thesis entitled “The architectural layout method based on
the part-whole interactional relationship.” His educational background in
architecture was obtained at Kyoto University (graduated in 1996 and 1998).
He started his research career at Kyoto University in 1999 and joined the
College of Industrial Technology, Nihon University in 2004. His research
theme is the evaluation methods of architectural space, urban environment,
and people’s activity using data analysis and information technology, which
aims to propose a more comfortable and stress-safe life for people. Dr. Iwata
is a member of the Architectural Institute of Japan (AlJ), the City Planning
Institute of Japan (CP1J), and the Architectural Design Association of Nippon
(ADAN).

| Research Achievements

D

2)

3)

4)

5)

THE SARTING FACTOR ANF CONTINUATION FACTOR OF SMARTPHONE USE WHILE WALKING
FROM A STATION'S TICKET GATE -The influences of waiting at a stoplight and presence of other walkers
in personal space-, Journal of Architecture and Planning ,AlJ, Vol.87, N0.800, 2022

INTENTIONS OF SCHOOL MANAGERS AND USERS ABOUT OPENING ELEMENTARY SCHOOL
FACILITIES FOR COMMUNITY USE -In the case of public elementary school in Chiba--In the case of
public elementary school in Chiba-, Journal of Architecture and Planning ,AlJ, Vol.83, No.752, pp.1957-1967,
2018

A STUDY OF AED LAYOUT METHOD IN SHOPPING MALL BASED ON THE CUSTOMERS'
SUBCONSCIOUSNESS, The AlJ Journal of Technology and Design, Vol.23, No.54, pp.101-106, 2017

THE LAYOUT SIMULATION OF TEMPORARY EVACUATION SHELTERS FROM TSUNAMI IN
ISHINOMAKI, The AlJ Journal of Technology and Design, Vol.20, No.54, pp.305-310, 2014

A STUDY ON THE SPREAD OF INFLUENZA FROM SPATIAL PERSPECTIVE, Journal of Asian
Architecture and Building Engineering, AlJ, Vol.13, No.1, pp.79-84, 2014

_14_



| Published Paper |

A STUDY OF AED LAYOUT METHOD IN SHOPPING MALL BASED ON
THE CUSTOMERS’ SUBCONSCIOUSNESS

Kota JIBIK, Shinichiro IWATA and Sakyo TAMAGAWA

The purpose of this study is to demonstrate the customers” subconsciousness on AED locations ( “layout image”) and to
propose a method reflecting “layout image” to the layout-plan of AEDs in shopping malls. The comparison of the “layout
images” and the “present layouts”, the locations of AEDs and the functions in existing malls, made clear that the “layout
images" of locations of the three functions; plaza, escalators, and toilets, are common. Installing AEDs where the “layout
image” is higher is advisable and it is concluded the “layout image” of plaza guides customers to AED locations effi-
ciently from the simulations.

Keywords : AED, Shopping mall, Subconsciousness, Layout planning, GIS

RIIRGFEREFRIC BT BHRIHE OFEERICIE D W2 AED OELE MG

KAV R ZNIC BT S AED DR EFTEICB W T, TAED BNRBEINTWE E A4 A=V 3 580 | (I2H
3 5 i ax FIUHE OB (LT Eﬂg%x—y)@@ﬁ%fﬁ%m_t eI S E5 HiErIREL
TWbo FEIET B RAFGEMXICHBIT S AED LSO ERN A BH L7 [BUREKE] &, LWL K
RIFG SRR OFIME T NV Z W27y RIS %owf%wt [ALE A A=) 2L, £ < OFfHE
PHBLTA XA =T F 5 3ODOFEREDBLEMINZH ST Lz, BEA 2 — V2E ST wittkiEo
BLE il AED # BT AZEDNLTE LW EDEZIZE DV T I DODHEKRIEDIE A X — Y %2 EE L7/
BYIal—raryzFEl, IWEOREA XA —YZHW5Z L TORFMNIZ AED N & FHET 5 HE L
BELNLZ EER LT,

F—7—F 1 AED, KHMEME, gk BB, GIS

Journal (3EikEE)
The A1J Journal of Technology and Design, Vol.23, No.54, pp.101-106, Jun 2017




Kaori NAGAI

Professor, Department of Architecture and Architectural Engineering

Kaori Nagai is a professor in the Department of Architecture and Architectural
Engineering, College of Industrial Technology, Nihon University. She also
serves as vice-president of the Japan Society for Finishings Technology and
as a director of several institutions. After graduating from university, she
worked as a research engineer at Taisei Corporation, and later began teaching
and conducting research at Nihon University where she also organized the
Material Design and Construction Strategy Laboratory. She was a guest
researcher at the Fraunhofer Institute for Laser Technology (ILT) and RWTH
Aachen University in Germany from 2017 to 2018. Her principal research is on
the durability of materials, sustainability of historic buildings and skyscrapers,
and development using lasers at construction sites. She is expanding her
research by interacting not only with Fraunhofer ILT and Aachen University
in Germany, but also with such institutions as Lille University in France, the
Indian Institute of Technology, and CRISO in Australia.

| Research Achievements

1) FUNDAMENTAL STUDY ON SURFACE EROSION OF WOOD FOR EXTERIORS CAUSED BY
PHOTODEGRADATION, J. Struct. Constr. Eng., AlJ, Vol. 86, No. 785, 1036-1045, Jul., 2021 DOI
https://doi.org/10.3130/aijs.86.1036

2) Using a High-Power Fibre to Cut Concrete, May 2021, Applied Sciences 11(:4414, 1-10, https://doi.org/
10.3390/app11104414

3) CONSERVATION WORK ON THE COPPER SHEET ROOF OF OKURA MUSEUM OF ART, AIJ J.
Technol. Des. Vol. 26, No.64, 1242-1245, Oct., 2020 DOI https://doi.org/10.3130/aijt.26.1242

4) A STUDY OF THE EFFECT ON THE WETTABILITY OF LASER GENERATED MICROSTRUCTURE
OF BUILDING MATERIALS, J. Struct. Constr. Eng., AlJ, Vol. 85, No. 774, 1005-1012, Aug., 2020

5) Drilling of Small Holes in Different Kinds of Concrete, Civil Engineering Journal, Vol.4, No.4, pp.766 ~
775,2018.4

R

Concrete 200mmdepth Imagine of concrete cutting robot in construction site
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| Published Paper |

A study of the wettability of laser generated microstructure of building materials

Kaori NAGAI

The required performance of the surface of a building finishing material varies depending on the intended use. In the
case of an exterior wall, in addition to “surface protection” and “durability”, “aesthetical appearance” is a common de-
mand and is required for interior and exterior materials. Various methods are used to maintain the aesthetics of the ex-
terior wall, however a low-contamination paint is generally used. The low-contamination paint is increasing the water
repellence of the surface. This leads to a “self-cleaning effect” of the wall because of the super hydrophobic property of
the used special paint. Although the effectiveness of these methods has been confirmed, they also affect the elements
of the exterior wall design. This study is performed to examine the effect of laser treatment regarding the water repel-
lence and the aesthetical appearance of different kind of materials used for building exterior. There are three types of
substrates: glass, stainless steel, and polycarbonate. With reference in comparison with the surface irregularities of the
lotus leaf of the plant, the three levels of groove width 10,20,40 um and the four levels of depth 5,10,20,40 um were
set as conditions for the investigation. As a result, the metal became water repellent and the glass became hydrophilic,
further improving the performance of the substrate. Only polycarbonate had a water contact angle in the range of 80 to
120°, Further, a dirt acceleration test was conducted using a test body provided with a surface structure.

Keywords : Surface micro processing, Building material, Laser, Water-contact-angle, Beauty maintenance
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Hayato ICHIKAWA

Associate Professor, Department of Applied Molecular Chemistry

Hayato Ichikawa is an associate professor at the Department of Applied
Molecular Chemistry, College of Industrial Technology Nihon University.
He earned his bachelor's and master's degrees in engineering from Iwate
University in 1996 and 1998, respectively, and his PhD in science from
Hokkaido University in 2001 under the supervision of Professor Keiji
Maruoka. After a research period with Professor Duy Hua at Kansas State
University, he joined Osaka University of Pharmaceutical Sciences as an
assistant professor in 2002. In 2009, he moved to the Nihon University.
His main research fields are the development of synthetic methods for
heterocyclic compounds and a new synthesis using organoselenium
compounds. He is a member of the American Chemical Society (ACS), the
Chemical Society of Japan (CSJ), the Pharmaceutical Society of Japan (PSJ),
the Society of Synthetic Organic Chemistry, Japan (SSOCJ), and the Kinka
Chemical Society (KCS). Dr. Ichikawa received the 2008 Lonza Japan Award
and the 2002 Young Presentation Award of the Society of Synthetic Organic
Chemistry, Japan.

| Research Achievements |

D
2)
3)
4)

5)

Claisen Rearrangement of 4-Allyloxy-1-p-methoxybenzylpyrazole and Synthesis of Pyrazole-Fused
7-Membered Lactones, Heterocycles, 2021, 103, 980-994.

Synthesis of 2-Amino-1,3-benzoselenazole via Metal-Free Cyclization from Isothiocyanate and Bis(o-
Aminophenyl)diselenide, Heterocycles, 2020, 101, 444-451.

Divergent Synthesis of Withasomnines via Synthesis of 4-Hydroxy-1H-pyrazoles and Claisen
Rearrangement of Their 4-O-Allylethers, Tetrahedron Lett., 2011, 52, 4448 - 4451.

Facile and Efficient Synthesis of Naturally Occurring Carbasugars (+)-Pericosines A and C, Org. Lett.,
2009, 11,2699 —2701.

Synthesis of Novel Organoselenium as Catalyst for Baeyer-Villiger Oxidation with 30% H,O.,
Tetrahedron Lett. 2005, 46, 8665 — 8668.
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Fig. 1. Regio-selective Claisen rearrangement and ring size-selective hydrolactonization
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Fig. 2. Metal-free cyclization of bis(o-aminophenyl)diselenide and isothiocyanates
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| Published Paper |

Synthesis of 2-Amino-1,3-benzoselenazole via Metal-free Cyclization from
Isothiocyanate and Bis(o-Aminophenyl)diselenide

Hayato ICHIKAWA, Naoka MIYASHI, Yui ISHIKGAKI and Minako MITSUHASHI

This paper describes the synthesis of 1,3-benzoselenazole without metal catalysts. Benzothiazole is a bioisostere of
benzoxazole, both of which are attractive heterocycles in pharmaceuticals, agricultural chemicals, natural products,
and materials chemistry. Many heterocycles that contain selenium also exhibit biological activity. Benzoselenazole is
an attractive compound; however, there are few reports of its synthesis. In particular, 2-amino-1,3-benzoselenazole has
been synthesized with a copper catalyst in every report. We decided to synthesize 2-amino-1,3-benzoselenazole without
any metal catalysts. The reaction of bis(o-aminophenyl)diselenide and benzoyl isothiocyanate was carried out in chloro-
form to generate N-2-(1,3-benzoselenazole)benzamide in 89% yield. Interestingly, when alkyl carbonyl isothiocyanates,
such as methyl, n-propyl, or n-pentyl, were used as substrates, the corresponding benzoselenazoles were generated in
75%, 87%, and 99% yields, respectively. Bulky substituents would reduce the byproducts generated. To obtain 1,3-ben-
zoselenazole with a free amino group at the 2-position, the acetoamide was treated with dilute sulfuric acid. As a result,
the 2-amino-1,3-benzoselenazole was produced in 80% yield.

Keywords : Benzoselenazole, isothiocyanate, metal-free, cyclization
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Journal (3H#RaE)
Heterocycles Vol. 101, No. 2, 444-451, Oct 2019
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Daisuke TAKAHASHI

Assistant Professor, Department of Applied Molecular Chemistry

Daisuke Takahashi is an assistant professor at the Department of Applied
Molecular Chemistry, College of Industrial Technology, Nihon University.
He received his bachelor’'s and master’s degrees in engineering from Nihon
University in 1996 and 1998, respectively, and his doctoral degree in
engineering from Nihon University in 2012. His main research fields are
the physical chemistry of polymer solution and protein engineering. Dr.
Takahashi is a member of the Chemical Society of Japan (CSJ), the Society
of Polymer Science, Japan (SPSJ), and the Japanese Biochemical Society
(JBS). His research interests include the development of an artificial refolding
system and dialysis system through the separation of various materials such
as urea, surfactants, unfolding proteins, dyes, and heavy metal ions using a
molecularly imprinted method.

| Research Achievements |

1) Pharmaceutical Production of Tableting Granules in an Ultra-Small-Scale High-Shear-Granulator as a
Pre-Formulation Study, Drug Development and Industrial Pharmacy, 38 (11), 1390-1393 (2012)

2) Immobilization of lysozyme on poly (N -isopropyl acrylamide)/2-hydroxyethyl methacrylate copolymer
core—shell gel beads, Polymer Bulletin, 68, 1777-1788 (2012)

3) Activities of Lysozyme Complexed with Polysaccharides and Potassium Poly (vinyl alcohol sulfate)
with Various Degrees of Esterification, Polymer Bulletin, 67, 741-751 (2011)

4) Induction and Inversion of Chirality in Poly-L-Lysine and Methyl Orange Complex, Journal of Polymer
Science Part A: Polymer Chemistry, 49, 1691-1698 (2011)

5) BUSEVERE ST, FURE, GRS, APAFRE, ABE T 4FR 2002-194116 (r-map (Z23FH)
B8R 3557394)
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| Published Paper |

Immobilization of lysozyme on poly (/V-isopropyl acrylamide)/2-hydroxyethyl
methacrylate copolymer core—shell gel beads

Daisuke TAKAHASHI, Takehiko HAMADA, and Tsuyoshi IZUMI

We studied the immobilization of chicken egg-white lysozyme (Lyz) molecules on poly(N-isopropyl acrylamide) gel beads
containing 2-hydroxyethyl methacrylate (HEMA) (PGBH) as a function of the temperature and HEMA content. The radii of
the PGBH and Lyz-immobilizing PGBH, the amount of immobilized Lyz, and the activity of immobilized Lyz depended on
both the HEMA content and the temperature. Moreover, the activity of the immobilized Lyz also depended on the molecular
size of the substrates, and the Lyz immobilized on PGBH particles with a higher HEMA content showed activity toward low
molecular weight substrates at 40°C nearly equal to that of native Lyz, which indicates that no conformational change in the
Lyz molecule occurred after immobilization. These results demonstrate that PGBH is a useful material as an enzyme immo-
bilization carrier. Furthermore, nanometer-sized PGBH particles were shown to exhibit thermoresponsive behavior during
temperature changes from 25 to 40°C. These results led to our current molecular imprint research, such as the development of
anew dialysis system and the development of adsorbents for urea and carbon dioxide.

Keywords: Enzyme immobilization, Poly(N-isopropyl acrylamide) gel beads, 2-Hydroxyethyl methacrylate content,
Enzymatic activity of immobilized Lysozyme
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Polymer Bulletin, Vol. 68, 1777-1788, 2012
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Motonori ISHIBASHI

Professor, Department of Industrial Engineering and Management

Motonori Ishibashi is a Professor at the Department of Industrial Engineering
and Management, College of Industrial Technology, Nihon University.
He received his BEng in Precision Machinery Engineering from Tokyo
University, and his PhD from Kagawa University in 2009. His research field
is human factors and ergonomics. He worked for Mazda Motor Corporation
until 2014, where his major research topics included driver's mental
workload, driver characteristics and behavior, human factors in ITS and
active safety systems, and human-machine interfaces. After moving to Nihon
University in 2014, he expanded his research topics to Kansei engineering and
service engineering in addition to automotive human factors and ergonomics.
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Effectiveness of Driver’s Workload Reduction by Hands-off Function in Driver
Assistance System

Takemi TSUKADA, Akihiro TODA, Shun’ya ISHIKAWA, Yuji FUJIKI and Motonori ISHIBASHI

In order to reduce driving workload, advanced driver-assistance systems (ADAS) have been developed. In recent years,
a “hands-off” function that releases the driver from having to turn the handle has been developed and implemented in
automated driving Level 2 vehicles. In this study, the reduction in workload by this hands-off function compared to
hands-on was studied by conducting experiments with actual highway driving. The factors of the driver's workload and
their structure were clarified. Twenty-eight participants drove for approximately 2 hours on the Tohoku Expressway
(round trip). The results showed that subjective fatigue, muscular workload of the upper limb (EMG of the anterior del-
toid) and mental workload (LF/HF of heart rate variability spectrum) were lower in the hands-off than hands-on condi-
tion. Subjective task loads of “effort,” “frustration” and “fatigue” in hands-off were lower than those in hands-on. In ad-
dition, the reduction in workload was larger among drivers who used the Active Lane Change Assist function in hands-
off. Next, factor analysis with the variables of subjective rating, indices of EMG and index of HRV was conducted. The
analysis revealed that the four factors of the driver's workload in Level 2 were: “workload by information process and
operation,” “physical restraint,” “sleepiness, and “unwillingness of driving”. From multiple regression analysis, “overall
subjective fatigue” as an objective variable was explained by three factors: “workload by information process and oper-
ation,” “physical restraint” and “sleepiness” (R’ = 0.80, p < 0.01). Furthermore, it was found that “physical restraint” as
an objective variable was explained by three explanatory variables: muscular workload of upper limb, muscular work-
load of lower limb (EMG of the right anterior tibial muscle), and subjective trust in the system (R’ = 0.39, p < 0.01).

Keywords : Human factors and ergonomics, Automated driving, Workload, Physiological measure, Multivariate analysis
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Development of an Al prediction System for Corrosion Mechanism
of Non-Metallic Materials

Rui Miyaji, Nobuo Mitomno, Hiroyasu Matsuda and Masatoshi Kubouchi

Many of the chemical plants in Japan are aging and deteriorating, but it is almost impossible to reconstruct them from
an economic standpoint. In chemical plants, not only metallic materials but also non-metallic materials are widely used.
Metallic materials have been used in many places for a long time, and various data and knowledge, including damage
mechanisms, are available; however, non-metallic materials have a shorter history and are used in fewer places. For this
reason, the damage mechanisms of non-metallic materials are still unknown compared to those of metallic materials,
and there is currently little data and knowledge collected on these materials. Meanwhile, damage to the materials in the
equipment in chemical plants is highly likely to lead to safety problems and accidents, resulting in enormous economic
losses. Accurate prediction of plant damage is an important issue from the standpoint of preventing accidents caused by
material damage, as well as from the standpoint of economic efficiency and effective use of resources. Especially for
non-metallic materials, it is necessary to predict material damage with a small amount of data. In addition, the aging of
specialists in chemical plant maintenance requires that tacit knowledge and know-how be passed on to the next gener-
ation, and there is a strong demand for the visualization of tacit knowledge for non-metallic materials. As a means to
solve these problems, we investigated the use of decision tree analysis, one of the machine learning methods.

As mentioned above, data on non-metallic materials is scarce, but we organized the data from reports of non-metallic
material damage cases and conducted further data cleansing and analysis. As a result, although there are some problems
such as the volume of data and over-learning, we obtained valid results regarding the extraction of damage mechanisms.

Keywords : Non-Metallic Materials, Damage mechanism, Al, Machine Learning, Decision Tree
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Computational approaches for simulating luminogenesis

Kana FUJI, Sakurako TANIDA, Masaki SANO, Makiko NONOMURA,
Daniel RIVELINE, Hisao HONDA, Tetsuya HIRAIWA

Lumens, liquid-filled cavities surrounded by polarized tissue cells, are elementary units involved in the morphogenesis
of organs. Theoretical modeling and computations, which can integrate various factors involved in biophysics of mor-
phogenesis of cell assembly and lumens, may play significant roles to elucidate the mechanisms in formation of such
complex tissue with lumens. However, up to present, it has not been documented well what computational approaches
or frameworks can be applied for this purpose and how we can choose the appropriate approach for each problem. In
this review, we report some typical lumen morphologies and basic mechanisms for the development of lumens, focusing
on three keywords - mechanics, hydraulics and geometry - while outlining pros and cons of the current main computa-
tional strategies. We also describe brief guidance of readouts, i.e., what we should measure in experiments to make the
comparison with the model’s assumptions and predictions. (Note: this abstract is reprinted from the original paper.)

Keywords : Computational approaches, Luminogenesis, Mathematical modeling
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Efficient secret sharing schemes realizing general access structures

Kouya TOCHIKUBO

In 1979, Blakley and Shamir independently introduced the concept of secret sharing. The basic idea of secret sharing
is that a dealer distributes a piece of information (called a share) about a secret to each participant such that authorized
subsets of participants can reconstruct the secret but unauthorized subsets of participants cannot determine the secret. In
Shamir’s (k, n)-threshold scheme, every k participants can recover the secret K, but no group of less than k participants
cannot get any information about the secret. The collection of all authorized subsets is called the access structure. A (k,
n)-threshold scheme can only realize particular access structures that contain all subsets of k or more participants. In
1987, Ito, Saito and Nishizeki proposed a secret sharing scheme realizing general access structures, called the multiple
assignment secret sharing scheme (MASSS). Their scheme can realize an arbitrary access structure. In the implemen-
tation of secret sharing schemes, an important issue is the number of shares distributed to each participant. Obviously,
a scheme constructed by small shares is desirable. However, MASSS's are impractical in this respect when the size of
the access structure is very large. In this paper, we propose new MASSS's which are perfect secret sharing schemes and
include Shamir's (k, n)-threshold schemes as a special case. Furthermore, the proposed schemes are more efficient than
the original MASSS from the viewpoint of the number of shares distributed to each participant.

Keywords: (k, n)-threshold scheme, multiple assignment secret sharing scheme, general access structure

RO X fRT7 7 ARG I L ik

1979 4£1Z Blakley & Shamir (2 ZNZEIHMB B ST EOMSERE L 2. WESHATETE, 5
R R O BG4 E L CTIEMOEHE IO T 5o MEEMZHEITT AHERODH 5 EHEZD
TNV—T, SHEREEDLLICL ) MEEREBEICT AL TE, T, WMEEREEICT MR
DEVWERZEDO 7V — 7T, MEBERICHTA2HEREHELILBTELRVEWV) FETH L, WEHERE
BILT MR EZFOEHEDO I N —TOEEE2 T 7 L AME LR, (k,n) LEWHEETIZ, 727 kAL
En AOEBED) Lk AU LDV —TDHEEL I FENLEEZFEH L TWE I LIk b, 1987 4E1
P, FTRE, VHREIIAERCE ) M TH: (MASSS) EIFIZN S — 7 7 b AMEE 2 T A MBS L2 IREL
2o WODTHRBEBEDOT 7 L A EZFEBTHIENTE L, WEMRFRZFEHTLEE, FEHEI
BiAT 9 % 0 HIEMOBITEELRBETH L0 UREND, P iHiERCTHEINL FENILE L, L
NLGDS, 772 AEEOH A XDIEFITRKREVEE, MASSS IZZ DR TEMHMTIEZ V. ARG TIE,
Shamir @ (k, n) L 2 WEEZ R 2GE L L TEHELRELRMESTTIETH 28 L MASSS 28 %3 5, 2
ZFHRIEBME ZEAT SN 5 EHIEROBOBIEN S, HEKD MASSS L) bRFENTH 5,

F—U—=F(kn) LEWEE BEEHY L TE —ET 7 L AME

Journal (J&#&:E)
IEICE Transaction on Fundamentals, E87-A, No. 7, pp. 1788-1797, Jul. 2004.

_29_



Eiichi TAKAHASHI

Professor, Department of Sustainable Engineering

Eiichi Takahashi is a professor at the Department of Sustainable Engineering,
College of Industrial Technology, Nihon University. He received his BSc,
MSc, and DSc degrees in physics from Tsukuba University in 1989, 1991,
and 1994, respectively. From 1994 to 2000, he worked as a researcher at
the Electro-Technical Laboratory (ETL) engaged in laser plasma research.
From 2001 to 2020, he was a senior researcher at the National Institute for
Advanced Industrial Science and Technology (AIST). Since 2020, he has
been with the College of Industrial Technology, Nihon University, where he is
currently a professor. His research interests include carbon-neutral synthetic
E-fuel, plasma-assisted combustion, and other plasma applications, such as
the plasma actuator. Dr. Takahashi is a member of the Combustion Society
of Japan, the Society of Automotive Engineers of Japan, Inc., and the Japan
Society of Plasma Science and Nuclear Fusion Research.

| Research Achievements |

)
2)

3)

4)

5)

Long Gap Spark Discharge Ignition Using a Boron-doped Diamond Electrode, T.Nakamura,
E.Takahashi, M.Nishioka, T.Teraji, J. Phys. D: Appl. Phys, Vol. 54, 405204 (2021)

Laser Ablation Ignition of Flammable Gas, E.Takahashi, S.Kato, Japanese J. Appl. Phys, Vol. 60 047001
(2021)

Mass Spectrometric Characterization of the Partial Oxidation Process of a Gasoline Surrogate Induced
by a Dielectric Barrier Discharge, D. Asakawa, N. Saito, E. Takahashi, J. Phys. Chem A, 124, 2019-
2028(2020)

Demonstration of Knock Intensity Mitigation through Dielectric Barrier Discharge Reformation in an
RCEM, E. Takahashi, Y. Nagano, T. Kitagawa, M. Nishioka, T. Nakamura, M. Nakano, Combustion and
Flame, 216, 185-193 (2020)

Flame Propagation Enhancement by Dielectric Barrier Discharge-Generated Intermediate Species, A.
Kuramochi, E. Takahashi, D. Asakawa, N. Saito, M. Nishioka, Combustion Science and Technology,

191-11, 1972-1989(2018)
: 3 - - - { | . \ '
” ‘- b ) <4

RIS YR .

High-speed camera imaging of end gas auto-ignition showing aburupt combustion

e —
; LN p ‘: 3
] & "

Mitigating of the end gas auto-ignition by DBD application

DBD plug photo

_30_



| Published Paper |

Demonstration of knock intensity mitigation through dielectric barrier
discharge reformation in an RCEM

Eiichi Takahashi, Yukihide Nagano, Toshiaki Kitagawa, Makihito Nishioka, Taizo Nakamura, Michio Nakao

A knock intensity mitigation effect resulting from the application of dielectric barrier discharge (DBD) was experimen-
tally demonstrated. The DBD was utilized to reform fuel—air premixtures. A rapid compression and expansion machine
(RCEM) was used for the demonstration experiment. A rectangular combustion channel was installed in the RCEM's
cylinder to observe flame propagation and end-gas auto-ignition behavior. The effect of the DBD was investigated
by installing a plug-shaped DBD reactor in the combustion chamber. Part of the fuel-air mixture was reformed by the
DBD and diffused in the chamber, and the combustion behavior was observed by a color and a monochrome high-
speed camera with several different interference filters. In ordinary end-gas auto-ignition, a hot flame rapidly appears
throughout the end-gas region, and generates strong pressure oscillation; whereas, in the present study, when the DBD
was applied, the magnitude of the pressure oscillation decreased and a blue flame was generated in the end gas before
full end-gas auto-ignition. The onset time of the blue flame, and the interval between the onset and the hot flame's ap-
pearance, depended on the fuel and initial temperature. The effect was investigated in the case of a primary reference
fuel, surrogate gasoline, and n-butane lean mixture; however, though the magnitude of the effect varied, the mitigation
effect was demonstrated for every fuel-air mixture. The proposed method is therefore expected to mitigate knocking in
internal combustion engines and contribute to greater thermal efficiency.

Keywords : Knocking, Auto-ignition, Dielectric barrier discharge, Blue flame, Non-thermal plasma
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Synthesis of mesoporous silica-zirconia composite hollow spheres with enhanced
activity toward hydrolysis of ammonia borane

Naoki TOYAMA, Natsumi NIKURA, Tkaru ITO, Tetsuo UMEGAKI, Yoshiyuki KOJIMA

In this paper, we report the synthesis of mesoporous silica—zirconia composite hollow spheres and their activity for the
hydrolysis of ammonia borane. The mesoporous silica-zirconia composite hollow spheres were synthesized by a sol-gel
method using polystyrene particles as the templates. Morphological observation revealed that the obtained mesoporous
hollow spheres had a diameter of ~350 nm and a shell thickness of ~25 nm. In addition, we found that the cetyltrime-
thylammonium bromide concentration affected the formation of uniform mesopores in the silica—zirconia composite
shells. Furthermore, our investigation of the hydrolysis of ammonia borane revealed that the presence of the mesoporous
hollow spheres promoted the hydrolysis reaction. Because of their larger number of acid sites, the mesoporous hollow
spheres exhibited a higher hydrogen generation yield and rate compared to the composite oxide hollow spheres reported
in previous studies.

Keywords : Mesoporous hollow spheres, Hydrolysis, Hydrogen evolution, Silica-zirconia composite
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design, regional promotion design, and KAWAII design. Dr. Uchida is a
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| Research Achievements

1) A Railway Track Mobile Mechanism for the Information Gathering Robot, JSDE, Vol.54, No.5, 309-
322, May 2019.

2) Proposal of Corrugated Cardboard Toilet for Disasters Using PET Bottles-Consideration about
Fabrication Method and Structural Strength, JSSD, Vol.66, No.1, 11-18, Jun 2019.

3) A Proposal of Intangible AR Manual for Improvement of Training Effect and Working Efficiency-A
Consideration to Apply This System Using HMD and Kinect to the Operation of the Large Printer,
JSSD, Vol.63, No.6, 27-36, Mar 2017.

4) Study on Command System using Hand Signals to Control a Mobile Robot, JSDE, Vol.52, No.3, 161-
172, Mar 2017.

5) Machine Design of Information Gathering Robot with Extendable Spiny Wheels, JSSD, Vol.60, No.6,
65-70, Dec 2013.

Fig.1 A Railway Track Mobile Mechanism Fig.2 Corrugated Cardboard Toilet for Disasters
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A Railway Track Mobile Mechanism for the Information Gathering Robot

Yasuyuki UCHIDA, Naoya ISHIDA, Minatsu SUGIMOTO, Tomosato UMEMORI,
Katsutoshi KAMATA, Mitsuki HIRANUMA and Takeshi AOKI

Terrorist attacks on subways are happening all over the world. When terrorism occurs in a subway tunnel, the police and
the Self-Defense Forces must confirm the safety, which requires searching the tunnel despite the danger of explosives.
Members need robots that can handle such dangerous missions. Therefore, we are developing an information gathering
robot with the necessary functions. This robot is small and lightweight so that it can be carried around. In addition, it
must be able to move on subway rails, inside stations, and on the ground. In response, we devised a bogie wheel mech-
anism to move on small steps and curved rails. We also devised an open/close leg mechanism to enable movement on
rails and on the ground. In this paper, we first present the design concept of the locomotion mechanism of this robot.
Next, we describe the design process and design calculation results for the robot. The structure of the bogie wheel
mechanism and the opening/closing leg mechanism are shown, as well as the power transmission state. Furthermore, the
system configuration and appearance of the robot that was actually manufactured are also shown. Since it is necessary
to grasp the performance of the manufactured robot, we examined the shape of the simulated rail used for the running
experiment and manufactured one that simulated the actual rail by connecting multiple rails. We then prepared several
types of simulated rails with different curvatures and inclinations, and conducted running experiments with the manu-
factured robot, confirming that it has the necessary running ability.

Keywords : terrorism, information gathering robot, railway track, bogie wheel mechanism
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A Study on Location Characteristics of Monuments
In the Coastal Area of Chiba Prefecture

Tetsuhito KINOSHITA, Kiminori NAKAZAWA, Yuri SUZUKI and Narumi TSUSHIMA

Monuments located in parks and other open spaces as memorials or as part of the landscape provide an important func-
tion as street furniture that enhances walkability in parks and other open spaces. Parks and other open spaces located in
the coastal area have lower accessibility compared to those in the city, lacking “action elements” due to fewer events
being hosted. Therefore, monuments placed in coastal areas have a higher effect as “object elements” and are expected
to hold some connection to the place or the location.

This study examined 69 monuments located in parks and other open spaces in coastal Chiba, investigated the char-
acteristics of their design and location, and analyzed their relationships. The results revealed that semi-figurative and
abstract motifs were often found in the Keiyo industrial area where population density is higher, and monuments reflect-
ing culture were the majority in other areas. Hilly areas tend to house monuments that utilize the ocean view or another

special characteristic of a park by the coast.

Keywords: Monument, Street furniture, Location characteristics, Parks and open spaces
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Yuichiro Kitajima is a professor at the Department of Liberal Arts and Basic
Sciences, College of Industrial Technology, Nihon University. He received
his B.A. in Nuclear Engineering from Kyoto University in 1997, his M.S.
in Nuclear Engineering from Kyoto University in 2001, and his Ph.D. from
Hokkaido University in 2005. He studied at the Graduate School of Letters,
Kyoto University from 2007 to 2010 under a Research Fellowship for Young
Scientists, and at the Department of Philosophy, Princeton University in
2008 as a visiting postdoctoral research associate. He has been studying
reality and locality in quantum theory focusing on the argument related to
reality and locality in quantum mechanics by Einstein-Podolsky-Rosen.
They concluded that quantum mechanics is incomplete on the assumption
that the measurement of one particle does not affect the element of reality of
another particle that is spatially distant from that particle. Bohr, on the other
hand, disagreed with the assumption and concluded that quantum mechanics
is complete. In other words, the difference between Einstein-Podolsky-
Rosen's and Bohr's views on the completeness of quantum mechanics stems
from whether the measurement of one particle affects the element of reality
of another particle that is spatially distant from that particle. Dr. Kitajima attempted to clarify the objection by Bohr
and examined what Bohr's element of reality would be under the conditions that Bohr seems to assume implicitly.
With regard to locality in quantum theory, he also noted the Einstein-Podolsky-Rosen argument. The states they used
in their discussion are called EPR states, which have properties that do not appear in the classical world. One such
property is called Bell's inequality violation, and it is known that Bell's inequality cannot be violated in the classical
world, but it can be violated in the quantum world. However, the logical relationship between the Einstein-Podolsky-
Rosen argument and Bell inequality violation was not clear. Dr. Kitajima showed that Bell's inequalities are always
violated in states where the Einstein-Podolsky-Rosen argument holds. Dr. Kitajima has also studied the contextuality in
quantum theory, which concerns reality. In the classical world, measurement results are independent of the context of
the measurement. For example, when measuring the length of a pencil, the measurement result is the same whether the
pencil’s color or hardness is measured at the same time. In contrast, in quantum theory, the measurement result can be
different depending on the context of the measurement. Dr. Kitajima studied an inequality called the KCBS inequality,
which is related to contextuality in quantum theory.

| Research Achievements |

1) Negations and Meets in Topos Quantum Theory, Foundations of Physics, Vol. 52, No. 1, Article number:
12, Dec 2021.

2) A State-Dependent Noncontextuality Inequality in Algebraic Quantum Theory, Physics Letters A, Vol.
381, No. 29,2305-2312, May 2017.

3) Characterizing Common Cause Closedness of Quantum Probability Theories, Studies in History and
Philosophy of Modern Physics, Vol. 52, 234-241, Nov 2015.

4) EPR states and Bell Correlated States in Algebraic Quantum Field Theory, Foundations of Physics, Vol.
43, No. 10, 1182-1192, Oct 2013

5) Reconstructing Bohr's reply to EPR in Algebraic Quantum Theory, Foundations of Physics, Vol. 42, No.
4,475-487, Feb 2012.
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Negations and Meets in Topos Quantum Theory

Yuichiro Kitajima

Unlike classical logic, it is known that the distributive law does not hold in quantum logic. Using the example of the
famous quantum hotel, ordering “eggs and (bacon or sausage)” does not necessarily mean “(eggs and bacon) or (eggs
and sausage).” If one thinks this is a problem, then it would be difficult to accept quantum logic as logic. In contrast, in
intuitionistic logic, the distributive law holds as in classical logic. In this sense, intuitionistic logic is a logic that is easy
for humans to accept. Recently, Doring, Isham, and others attempted to reconsider quantum theory from the viewpoint
of the topos theory. Based on this attempt, quantum logic can be translated into intuitionistic logic by a mapping called
daseinisation, so that quantum theory can be viewed as intuitionistic logic rather than quantum logic. It has been shown
that this intuitionistic logic always contains an element corresponding to the element of the original quantum logic, but
it may also contain new elements that do not correspond to the element of the original quantum logic. In this study, we
investigated the conditions under which a new element that does not correspond to the element of the original quantum
logic is included. As a result, it was found that a new element appears not only in quantum logic but also in classical
logic by daseinisation.

Keywords : Quantum Logic, Intuitionistic Logic, Topos Quantum Theory
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2) The SHiP experiment at the proposed CERN SPS Beam Dump Facility, Eur. Phys. J. C 82, 486, May
2022.

3) Observation of tau neutrino appearance in the CNGS beam with the OPERA experiment, PTEP (10,
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5) Measurements of lifetimes and a limit on the lifetime difference in the neutral D meson system, Phys.
Rev. Lett. 83, 32-36, July 1999.

_40_



| Published Paper |

Discovery of tau neutrino appearance in the CNGS neutrino beam with
the OPERA experiment

OPERA Collaboration (N. Agafonova, S. Mikado, et.al.)

This paper describes discovery of tau-neutrino appearance in a muon-neutrino beam. The OPERA experiment detected
five cases of muon neutrinos transforming into tau neutrinos during a 730 km flight from the CNGS beamline at CERN
in Geneva, Switzerland to the Gran Sasso laboratory in Italy, providing conclusive evidence of the neutrino oscillation
on appearance mode. Three types of neutrinos are known to exist in nature: electron, muon, and tau neutrinos. Each
neutrino produces an electron, muon, or tau charged particle corresponding to its name, when it interacts with matter.
Neutrino oscillation is a phenomenon in which neutrinos of a particular flavor (either electron, muon, or tau type) are
periodically converted to another type of neutrino with time. The 2015 Nobel Prize in Physics was awarded to neutrino
oscillation from natural sources, and this study was referred in the “Scientific Background on the Nobel Prize in Physics
2015". The OPERA detector is able to identify all three types of charged particles produced and to detect the reactions.
The laboratory is located underground then backgrounds from cosmic rays were small. The detector was exposed mu-
on-neutrino beams from 2008 to 2012, and a total exposure corresponding to 17.97 X 10" protons on target resulted
in 19505 neutrino interactions in the target fiducial volume. To sort out tau-neutrino interaction candidates from many
muon-neutrino background events through tau leptons that have only a short flight length, for this purpose, the nuclear
emulsion film technique was employed, which can measure even short flight length with high positional accuracy. A
fifth vt candidate event found in an enlarged data sample is described in this paper. This result established for the first
time the oscillation phenomenon in appearance mode from muon neutrino to tau neutrino with a statistical confidence
level of 5 sigma.

Keywords : neutrino oscillations, appearance mode, nuclear emulsion films
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