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Eeature Story

Realizing 3D Displays and Hologram Memory through
Nanomagnetic Materials

Mitsuteru Inoue

Looking back on his career as a researcher, Professor Mitsuteru Inoue, who is celebrating his sixtieth birthday this year,

says he has lived up to his former teacher’s instruction, “Do not imitate.” Following these words of wisdom, Professor Inoue

has created new devices and systems using groundbreaking magnetic materials. Professor Inoue, is currently pushing the

frontiers of research in areas such as 3D displays which do not require special glasses, ultra-high density recording systems

using holograms, and new theoretical calculation elements which do not require the flow of an electric current. We caught

up with Professor Inoue to talk with him about his main research achievements and future prospects.

Interview and report by Madoka Tainaka

Controlling light with

magnetophotonic crystals
“All of my research is based on the
interaction between magnetism and
some other physical phenomenon.
Magnetism and light, magnetism and
ultrasonic sound, magnetism and heat
—all combine magnetism and some
other physical phenomenon. My aim
is to develop systems that have never
been created before.” says Professor
Inoue.

Professor Inoue’s research usually
involves the use of magnetic garnet
containing iron as a base material.
Magnetic garnet is a magnetic in-
sulator that transmits light and is
heavily used in jewelry. When light is
transmitted, the magnetism and light
combine to develop a magneto-optical
effect in which the polarization state
changes. In other words, it is said
that the characteristic of this material
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is that the magnetism can control the
characteristics of light.

“However, if you break down what we
mean collectively by ‘light’, it includes
various wavelengths of light from
infrared to visible light and ultraviolet.
Far infrared light used for optical com-
munications has a wavelength of about
1.55 pm, while ultraviolet light used for
Blu-ray Discs has a wavelength as
short as 0.4 pm. In order to combine
magnetism and light in accordance
with each wavelength, the material
properties must be changed, so to that
end we have been developing various
materials. However, such development
takes a great deal of time. In addition,
most of the materials that we develop
must be discarded without ever being
used for reasons such as prohibitively
high cost.”

Faced with this situation, Inoue came
to look at combining existing materials.
He worked on the development of an
artificial magnetic lattice with the de-
sired characteristics by sorting mag-
netic substances on the nanoscale into
a lattice pattern. In fact, this idea is the
same as the “photonic crystal” concept

proposed by Yablonovitch of the USA
in 1987, which offers properties such
as three-dimensional confinement of
light through the periodic arrangement
of materials with different refractive
indices. Since magnetic material is
used for the photonic crystal, Profes-
sor Inoue calls the material he has
developed a magnetophotonic crystal.

“All the properties of light can be
predicted, and it is a big advantage
that we can perform simulations in
advance on a computer even with a
three-dimensional nanoscale struc-
ture. In concrete terms, we interpose
magnetic substances between differ-
ent kinds of dielectric multilayer films,
then, by changing the thickness of the
magnetic material, we can now control
the light flexibly by strengthening the
magnetic coupling for each wave-
length of light.”

recording with holographic
memory
Inoue and his colleagues are develop-
ing various new devices and systems
based on these magnetophotonic
crystals.

I Enabling ultra high density
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One of these is the world’s first holo-
gram memory. This technology can
record and playback on media using
the interference and diffraction of light
from superimposing two light sources.
By slightly changing the incidence
angle of the reference light, it is pos-
sible to write several pieces of data in
the same place, so that 200 movies
can be stored on one disc the size of
a DVD.

According to Professor Inoue, “In 1999
we launched a venture company from
TUT called Optware and worked on
the commercialization of a collinear
hologram memory that can be min-
iaturized by coaxially arranging the
signal light and the reference light, that
we developed at the Research Center
for Advanced Photonic Information
Memories at TUT. It was certified as
an international standard in 2007, and
then just before commercialization
the financial crisis occurred and the
project stopped.”

However, the R&D itself has continued
until now. The information circulating in
the world continues to increase, and
innovative technology that can record
and playback large amount of data
at high density, high speed, and low
energy is undoubtedly needed. For
this application, the above-mentioned
magnetic materials will be useful.

“Previously we used photopolymers
that solidify with light on the recording
medium, but since they were organic
materials, we knew that they would
deteriorate over time, so we decided to
use a magnetic material that could en-
sure stable long-term recordings. We
have already developed a magnetic
hologram that can write and playback
with zero error and zero energy.”

Another part of Professor Inoue’s

research that is attracting attention is
the world’s first 3D display using nano-
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magnets. In the movie “Star Wars”
(1977), there is a famous scene where
R2-D2 projects a three-dimensional
hologram of Princess Leia. Professor
Inoue says he wants to realize exactly
this type of 3D imaging.

“We use a thin film magnetic material
for the display, reduce the pixel size to
the nanoscale, and reverse the mag-
netism using the heat of the light. This
allows us to create a 3D image with
a wide viewing angle of 30 degrees
without using special glasses. Cur-
rently, the material that we can write on
is small, so the playback image is as
small as a few centimeters, but we are
conducting research aiming at playing
larger videos.”

Professor Inoue and colleagues are
also advancing the miniaturization of
the device aiming at 3D display ap-
plications such as head up displays
for vehicles and projection from mobile
devices. In addition, since a huge
amount of data is required to project
moving images, they are also working
in parallel to combine the technology
with the above-mentioned hologram
memory.

Developing new computers

that can perform calculations

without the flow of a current
In addition, since the influence of heat
generated by electric current is a ma-
jor problem when creating nano-scale
elements in information devices that
are indispensable to the advanced
information age, Professor Inoue and
colleagues are working in collaboration
with domestic and overseas research
institutions such as MIT, Moscow State
University, and Keio University to
develop new calculation elements and
their peripheral technologies that do
not require the flow of current.

“Instead of electrons, we use spin,

Feature Stor!

which is a magnetic property of an
electron. Spin can take two states
— upward or downward, and has the
property of transmitting waves into
the crystal by the interaction between
spins. Our idea is to try and make
computations using the phase interfer-
ence of this spin wave by strengthen-
ing or weakening the wave. We have
already processed magnetic garnet
into the form of a fork and succeeded
in inputting spin waves from the three
prongs, causing phase interference at
the connection point and outputting
the result at the main part. We have
recently created the word ‘magnonics’
to accelerate research in this field.”

Currently, Professor Inoue and his team
are conducting studies to process
small chips by cutting holes in thin
garnet to create lines for miniaturiza-
tion of elements. Also, although current
is not used for calculation, at present
it is used for exciting spin waves and
detecting the results of calculations, so
Inoue is trying to develop methods that
do not use current.

Professor Inoue concludes, “We will
actively work on launching ventures
and strive to develop magnonics as a
globally applicable technology.”

[Reporter’s Note]

Professor Mitsuteru Inoue majored in
electromagnetics at Toyohashi University of
Technology and taught at a technical college
for ten years after acquiring his master’s
degree. During this time, he had no access
to experimental or measurement equipment,
so he became absorbed in calculating
combinations of magnetic materials and
designing devices with the mainframe com-
puter that was the only tool available to him.
He says that this became a great help to his
later research. “After completing my doctoral
degree, | gained confidence and went back
to TUT, but | ended up leaving the laboratory
after a big argument with my professor. | went
back to the situation of no equipment other
than a personal computer. Perhaps it is from
this experience that | learned to do imagina-
tive and original work.” Inoue says, laughing.

Staying true to the philosophy of never
imitating has its risks, and three of Inoue’s
ventures have failed so far, but with no loss of
enthusiasm, he is taking on the challenge of
the fourth. We have high hopes for him!

Reference
http://ieeemagnetics.org/index.php?option=com_conten
t&view=article&id=276:mitsuteru-inoue&catid=83:2018-
distinguished-lecturers&ltemid=186
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Researcher Profile
Mitsuteru Inoue

Professor of the Graduate School of Toyohashi University of Technology and IEEE 2018 Distinguished Lecturer
Mitsuteru Inoue received the B.S. degree in information engineering and the M.S. and Dr.Eng. degrees in electrical and electronic
engineeringin 1981, 1983, and 1989 from Toyohashi University of Technology (TUT), Japan. He was an associate professor at
TUT from 1993 to 1996, and with the Research Institute of Electrical Communication, Tohoku University, from 1997 to 1999.
From 2001 to 2013 he served as professor in the Department of Electrical and Electronic Engineering, TUT. Since 2014 he is
jointly serving as professor of the Graduate School of TUT and as an executive trustee and vice president of TUT. He was a visit-
ing professor at Stanford University in 2003 and at Moscow State University in 2004, His research interests include spin-coupled
wave propagation phenomena in amorphous alloy and magnetic gamet thin films, including phase modulation of magneto-surface-acoustic-waves, control
and phase modulation of optical waves, and control of high-frequency magnetostatic and spin waves, together with their applications in magneto-optical
(MO) spatial light modulators, three-dimensional MO displays, non-destructive MO imaging, magnetic hologram recording, and spin-wave logic circuits.

Reporter Profile

Madoka Tainaka is a freelance
editor, writer and interpreter. She
graduated in Law from Chuo
University, Japan. She served as
a chief editor of “Nature Interface”
magazine, a committee for the
promotion of Information and
Science Technology at MEXT (Ministry of Education,
Culture, Sports, Science and Technology).
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Research Highlightg

First Step towards Practical Application of Holographic
Memory with Magnetic Assistance

Error-free data recording and reconstruction with magnetic-holographic memory

By Yuichi Nakamura

Yuichi Nakamura, Associate professor at Toyohashi
University of Technology, and his group, are the first
in the world to have successfully applied magnetically
assisted recording to magnetic-holographic memory
to reduce recording energy consumption and achieve
error-free data reconstruction. This new technology
may potentially allow for the practical application of
magnetic-holographic memory as a rewritable, ultra-
high-density and high-speed optical information stor-

age medium.

In recent years the volume of information
being distributed across the world has
sharply risen due to new technologies
such as high-speed with mass date trans-
fer of the Internet and 8K broadcasting. In
response to this trend, there is increasing
demand for an innovative method for
storing large volumes of data at ultra-high
recording density and at ultra-high speed.
Magnetic-holographic memory is one
type of technology apparently capable of
meeting this demand, since it can be used
to record 1 TB worth of data (equivalent
to the total capacity of 40 Blu-ray discs,
each with a typical capacity of 25 GB) on
a disc the size of a DVD or Blu-ray disc.

In  magnetic hologram recording, a
medium is magnetized in one direction;
then the medium is irradiated with an
information-bearing beam (signal beam)
and a reference beam; and the resulting
interference pattern is recorded in the
form of the difference in magnetization
directions. When this recording proceeds
with an external magnetic field applied to
it, the recording of the difference in mag-
netization directions becomes clearer.
The latter process is called magnetically
assisted recording.

The research group led by Yuichi Naka-
mura has applied this magnetically as-
sisted recording technology to magnetic-
holographic memory and, for the first
time in the world, succeeded in reducing
recording energy consumption and
achieving error-free data reconstruction.

Through simulation, the group inves-
tigated the size of the stray magnetic
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Associate Prof. Nakamura (right) and the first author, Ph.D candidate, Zen Shirakashi.

field required for magnetization reversal
in magnetic hologram recording. As a
result, they found that the thinner the
medium, the smaller the necessary stray
magnetic field and the less clear the
hologram recording. They also proved
through experiments that magnetically as-
sisted recording yields a clear magnetic
hologram even with a thin medium, and
the magnetic hologram vyields a bright
reconstruction beam upon irradiation
with a reference beam. Through further
experiments, they found that magnetically
assisted recording and reconstruction
of two-dimensional data vyields clear
reconstruction images. As a result of
this research, the group have achieved
a world first by managing a significant
reduction in errors in data recording and
reconstruction for low energy consump-
tion as well as error-free recording and
reconstruction with magnetic-holographic
memory.

Reconstructed image
(without magnetic assist)

Original signal pattern

Reconstructed image
(with magnetic assist of 60 Oe)

Fig.1 Reconstructed image with and without magnetic

“Until now it has been difficult to obtain
a clear reconstruction image with a
magnetic hologram, due to strict require-
ments for material characteristics, optical
conditions, and so on. Using magneti-
cally assisted recording, we have relaxed
these requirements and also improved
the reconstruction performance of record-
ing media. This technology is promising
for the future application of magnetic-
holographic memory,” says first author
Shirakashi.

The research group intends to proceed
with their work to improve recording
density, and their goal is to apply this
technology to make a portable, ultra-high-
density and high-speed optical informa-
tion storage medium (outperforming Blu-
ray discs) capable of storing high-volume
contents from various sources including
8K Super Hi-Vision broadcasting and 3D
films; and to enable wide application of
this technology in various types of storage
systems, including archive and cold stor-
age for storing information such as medi-
cal image data, SNS data on the Internet,
and high-volume data in data centers.

This work was supported in part by
Grants-in-Aid for Scientific Research (S)
26220902 and (A) 15H02240.

Reference

Zen Shirakashi, Taichi Goto, Hiroyuki Takagi,
Yuichi Nakamura, Pang Boey Lim, Hironaga
Uchida & Mitsuteru Inoue, “Reconstruction of
non-error magnetic hologram data by magnetic
assist recording” Scientific Reports,7, Article
number: 12835 (2017).
http://dx.doi.org/10.1038/s41598-017-12442-z
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Ultrastretchable and deformable bioprobes using
“Kirigami” designs

Revolutionizing electronics technology with the Japanese art of paper cutting

By Takeshi Kawano

A research team in the Department of Electrical and
Electronic Information Engineering and the Electronics-
Inspired Interdisciplinary Research Institute (EIIRIS) at
Toyohashi University of Technology has developed an
ultrastretchable bioprobe using a ‘Kirigami’ design.
The Kirigami-based bioprobe enables one to follow
the shape of spherical and large deformable biological
samples such as heart and brain tissues. In addition,
its low strain-force characteristic reduces the force in-
duced on organs, thereby enabling minimally invasive

biological signal recording.

High stretchability and deformability are
very desirable properties when one seeks
to increase the applications of flexible film
electronics including sensors, actuators,
and energy harvesters. In particular,
these properties have great potential for
applications related to three-dimensional
soft biological samples such as organs
and tissues that exhibit large and rapid
changes in their surface area and volume
(e.g., a beating heart). However, con-
ventional elastomer-based  stretchable
devices require a large strain-force to fully
stretch due to their intrinsic material prop-
erties. This makes it impossible to follow
the deformation of soft biological tissues,
thereby preventing natural deformation
and growth. For device applications
pertaining to soft biological samples, it is
extremely important to reduce the strain-
force characteristic of the stretchable
devices to realize low invasiveness and
safe measurements.

A research team in the Department of
Electrical and Electronic  Information
Engineering and the EIIRIS at Toyohashi
University of Technology has developed
an ultrastretchable bioprobe using Kiri-
gami designs.

“In order to create an ultrastretchable
bioprobe with low strain-force character-

TUT Research No. 13 May 2018

Associate Prof. Kawano(2nd from left) with the co-author Yusuke Morikawa
(rightmost) and Shota Yamagiwa (center).

a’

Fig.1 Ultrastretchable ‘Kirigami’ bioprobe device. The
stretched device (upper picture) and the device placed
over the biological tissue (lower image).

istic, we used a Kirigami design as the
device pattern. The remarkable feature
of Kirigami is that rigid and unstretchable
materials can be rendered more stretch-
able compared to other elastomer-based
stretchable materials. The stretching
mechanism is based on an out-of-plane
bending of the thin film rather than
stretching of the material; therefore, the
strain-stress characteristic is extremely
low compared to that of elastomer-based
stretchable devices,” explains the first au-
thor of the article, Ph.D. candidate Yusuke
Morikawa.

The leader of the research team, Associ-
ate Professor Takeshi Kawano, said, “The
idea germinated in my mind one morning
when | woke up and saw my son playing
with Origami and Kirigami. | saw him
realize high stretchability of the paper
while creating the Kirigami designs. This
made me wonder whether it is possible
to develop stretchable electronics using
the concept of Kirigami. Surprisingly, our

preliminary studies on Kirigami-based
parylene films by microelectromechani-
cal systems technology exhibited high
stretchability of 1,100%. In addition, we
are extremely excited that the fabricated
Kirigami-based bioprobes possess the
distinct advantages of high stretchability
and deformability, and are capable of re-
cording biological signals from the cortical
surface and beating heart of a mouse.”

The research team believes that the Kiri-
gami-based bioprobes can also be used
to probe tissues and organs that exhibit
time-dependent changes in their surface
and volume due to growth or disease.
This is expected to lead to the eventual
realization of a completely new measure-
ment method that can be instrumental in
understanding the mechanisms govern-
ing growth and diseases like Alzheimer’s.

This work was supported by Grants-in-Aid
for Scientific Research (A) (No. 25249047),
(B) (No. 17H03250), for Young Scientists
(A) (No. 26709024), the PRESTO Program
from JST, and Strategic Advancement
of Multi-Purpose  Ultra-Human Robot
and Artificial Intelligence Technologies
program from NEDO. Y.M. was supported
by the Leading Graduate School Program
R0O3 of MEXT. R. N. was also supported by
Takeda Science Foundation.

Reference

Yusuke Morikawa, Shota Yamagiwa, Hirohito
Sawahata, Rika Numano, Kowa Koida, Makoto
Ishida and Takeshi Kawano (2017). Ultrastretch-
able Kirigami bioprobes. Advanced Healthcare
Materials,
http://dx.doi.org/10.1002/adhm.201701100
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Research Highlight

New Smaller Laser Achieved One-Digit Higher Output

By using randomly polarized laser beam with a “Q switch”

By Taichi Goto

Taichi Goto at Toyohashi University of Technology and
his international research team have produced the first
high-powered, randomly polarised laser beam with a
“Q switch” laser, which typically emits pulses of light
so brief that they’re measured in Kilowatts per nano-
second. Lasers are a critical part of modern technolo-
gy—they’re used in everything from our automobiles to
medical equipment to the satellites orbiting Earth. Now,
researchers are broadening the potential applications
of even smaller and more powerful lasers.

“The experimental evidence provided
in this study advances this research
field toward the realization of actively
controllable integrated micro lasers,”
said Taichi Goto, second author of
the paper and an assistant professor
in the Department of Electrical and
Electronic Information Engineering at
Toyohashi University of Technology.

Copper heat sink Magnetooptical garnet

film sandwiched by coils

Pump light

Current pulse

Qomput coupler

Cavity length: 10 mm

Garnet

Pulse output

Fig.1 The first high-powered, randomly polarized
laser beam with a “Q switch” laser. Optical
pulses were controlled by electrical signals.

Other study contributors include sci-
entists from the Institute for Molecular
Science at the Laser Research Centre
in Japan and the Electrical and Com-
puter Engineering Department at lowa
State University in the United States.

Q switch lasers are used in a variety
of applications, including in surgical
procedures, and can produce more
precise results with less damage than
traditional tools. The lasers require
integration of active and passive re-
sponsibilities for maximum efficiency.

“There are two advantages to actively

controlling integrated micro lasers,”
said Goto. “Firstly the small size of
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the lasers allows for the use of mass
production techniques. Secondly, the
price of each Q switch laser can be
lowered thanks to the integration.”

Pulse width: 25 ns.
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o
o

50 100 150
Time (ns)
Fig.2 Obtained optical pulse. The peak power was
about 1 kW. The pulse width was 25 ns.

A technique called Q switching pro-
duces short but high-powered pulse
outputs. As in other lasers, an electric
current excites electrons in a laser me-
dium-in this case, it's a crystal used
in solid-state lasers—and emits the re-
sulting energy as amplified light. The
light can be polarized in one direction
or another, but it's nearly impossible to
change the randomly polarized light in
a small Q switch laser.

Goto and his team used Q switching,
along with a laser a tenth of the size of
one cent, to produce a laser beam ten
times more powerful than previously
reported with larger lasers.

Along with the change of laser size,
the researchers also adjusted the
magnetic material through which the
light travels and amplifies to a more
powerful pulse. With the addition of a
neodymium-yttrium-aluminum-garnet,

Goto could use magneto-optics to
better control how the light moves
within the laser cavity.

The short pulses allow the research-
ers to change the polarization of the
laser through manipulation of the
photons comprising the light. Instead
of a constant light, each pulse can be
switched. The laser size means the
energy punches out, instead of dis-
sipating as it travels inside the system.

The researchers plan to increase the
peak power of their system, according
to Goto. They also plan to apply the
system as an integrated micro laser
for further testing.

Previous report
fevious re maggf%mptwcal Qutput

Dielectric mirror ~ garn coupler
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light material

This report

*Arrows show polarization direction.

Fig.3 The world-first achievement of a randomly po-
larized (unpolarized) light generated using an
magneto-optical Q-switched laser may lead to
groundbreaking new fields of applications.
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“Islands” of Cell Membrane Components

Proteoliposome fusion and domain formation in an artificial lipid bilayer membrane

By Ryugo Tero

Research conducted by Ryugo Tero at Toyohashi
University of Technology in collaboration with Tohoku
University elucidated the fusion process of proteolipo-
somes with an artificial lipid bilayer and the mechanism
behind this process. In addition, it was also discovered
that the domains composed of all cell membrane com-
ponents exist as “islands” that were isolated from the
artificial membrane. These findings will lead to further
understanding of the functions of membrane proteins,
which are an important target of drug development.

All exchanges of materials, signals, and energy in
and out of cells to maintain biological activity are
performed through membrane proteins and lipids
on the cell membrane. Since these processes
have a strong influence on neurotransmission and
metabolism, they are important research targets in
the fields of biclogy, medicine and drug develop-
ment. Components of the cell membrane including
membrane proteins and lipids are generally derived
from cultured cells, and spherical structures of lipid
bilayer membranes including these derived proteins
are called proteoliposomes.

Because membrane proteins maintain their structure
and functions by remaining within a lipid bilayer, arti-
ficial lipid bilayers are commonly used for measuring
the functions of membrane proteins without affecting
their activity. After the fusion of proteoliposomes
with an artificial lipid bilayer, the cell membrane
environment must be maintained; experimental
conditions for this fusion have been derived through
accumulated empirical evidence.

The research group led by Ryugo Tero, associate
professor at Toyohashi University of Technology in
collaboration with Tohoku University, discovered that
“islands” made of cell membrane components grow
within an artificial lipid bilayer through observation of
the fusion of proteoliposomes derived from cultured
cells with an artificial lipid bilayer. Furthermore, they
also found that the artificial lipid bilayer and proteo-
liposomes do not mix, and that membrane proteins

TUT Research No. 13 May 2018

and lipids inside the cell membrane formed isolated
domains away from the artificial lipid bilayer. The
size and distribution of these “islands” were found
to be dependent on the type of cells that the proteo-
liposomes were derived from. In addition, they also
clarified that microdomains (domains with a specific
composition of lipids) serve as a specific site for the
fusion of proteoliposomes.

Fig.1 Atomic force micro-
scope image of the
domains of the cell
membrane compo-
nent in a flat artificial
lipid bilayer mem-
brane.

Ryugo Tero says that “we were very surprised when
we saw the spreading of dark islands made of
cell membrane components in a sea of the bright
artificial lipid bilayer labeled with fluorescence. The
phosphatidylcholine, phosphatidylethanolamine and
cholesterol used in this study to make the artificial
lipid bilayer are major components in the cell mem-
brane. Although proteoliposomes also contain these
same lipid components, it was very strange to find
that they did not mix with each other. This result
provides very valuable information in that the cell
membrane components are not being mixed into
the surroundings and dispersed, but form clusters in
the artificial lipid bilayer. By using this experimental
technique, for example, we could also observe the
phenomenon of collaborative interaction between
multiple proteins and lipids in the cell membrane”.

Professor Ayumi Hirano-lwata at Tohoku University
says that “In our study of ion channels, the most
important factor affecting the success rate of mea-
surements is whether proteoliposomes fuse with an
artificial lipid bilayer or not. We had been searching
for the right experimental conditions each time we

changed the type of cells or membrane proteins. By
understanding the membrane fusion process and its
mechanism as clarified by this study, the efficiency
of our experiments will be greatly improved”.

The research group believes that the fusion process
of proteoliposomes and its mechanism elucidated
by this research will accelerate the research of
ion channels and membrane proteins which are
important targets of drug development. In addition,
the “islands” made of cell membrane components
will provide useful information for understanding
complex biological reactions in which multiple
proteins and lipids are involved, as well as for devel-
oping high-throughput membrane protein screening
technology.

Proteoliposomes

O

L

Fig.2 Formation of cell-membrane-component islands through
the proteoliposome fusion to an artificial lipid bilayer.

This work was supported by CREST, Japan Sci-
ence and Technology Agency (JST) Grant Number
JPMJCR14F3; Japan Society for the Promotion of
Science KAKENHI Grant Numbers JP15H03768,
JP15H00893, and JP15H03822; A-STEP, JST; and
Research Foundation for Opto-Science and Tech-
nology.
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Pick Up

B TUT receives highest score in midterm assessment for MEXT Top Global University
Project

On February 2018, the midterm evaluation results of the Top Global University Project (April e

2014 - March 2024) were announced. Toyohashi University of Technology was one of only 6
universities out of the 37 originally selected for this project to be awarded the highest possible
“S” grade.

TOP GLOBAL
UNIVERSITY JAPAN

%686 This Ministry of Education, Culture, Sports, Science and Technology of Japan (MEXT)
‘ project is designed to support top level Japanese universities to take the next step to join
the ranks of the best universities worldwide. This is to be achieved by globalizing these
universities’ outlook and activities, while concentrating on delivering world class education
and research.

In the evaluation report, TUT’s progress was praised as “being excellent and expected
to achieve project goals.” In particular, “Global Technology Architects Course Program”,
“English/Japanese Bilingual lectures throughout the university” and “Global House - share-
room type of student boarding house” earned particular praise.

015 DN\“O»
The increase in the ratio of international students is one of the fundamental goals of the
university’s globalization efforts, and we are continuing to work towards that objective.
Accordingly, the academic year 2018 from this April began with a total of 240 international
students from 27 countries. This represents about 12% of all TUT students, which makes
it our highest ratio to date.

JOYOHASH! T smwwnsrs

International students welcome party, April 2018

Number of TUT International Studens by Contry (april 2018)
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