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[Leo Esaki Prize]

This Prize was established in 2004 by support of SEKISHO CORPORATION, to contribute to the
advancement of science and technology and the vitalization of industry by honoring a researcher working in
Japan who has received international acclaim for remarkable results in the field of NANO Science & Technology.

Organized by : The Scienceand and Technology Promotion Foundation of Ibaraki
Science Academy of Tsukuba

Co-organized by : Ibaraki Prefectural Government

Sponsored by : SEKISHO CORPORATION

Supported by : Ministry of Education, Culture, Sports, Science and Technology
NHK

Cooperated by : Tsukuba International Congress Center
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OTsukuba Prize

This Prize was established in 1989 to contribute to the advancement of science and technology by honoring
a researcher working in Ibaraki Prefecture who has received international acclaim for remarkable results in the
field of science technology.

OTsukuba Encouragement Prize

This Prize was established in 1990 to contribute to the advancement of science and technology by honoring
a researcher Working in Ibaraki Prefecture whose results have been put to practical use or otherwise to a
young researcher who has great potential for rapid progress in field of science and technology.

Organized by : The Science and Technology Promotion Foundation of Ibaraki
Science Academy of Tsukuba

Co-organized by : Ibaraki Prefectural Government
Tsukuba City

Cooperated by : Tsukuba International Congress Center
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Ibaraki Prefecture is leading the country in science and technology with the most cutting-edge research institutes including Tsukuba
and Tokai, and the outstanding industrial centered in Hitachi and Kashima regions. This allows significant contribution to the science
and technology development in Japan.

To begin with, science is the systematic acquisition of knowledge that allows the understanding of nature and utilises the “know-how”
to benefit the society, and the technological improvement for industries and medical care.

Science and technology have provided the basis for our high standard of living. It is also the driving force for the scientific research
and technological development conducted at research institutes in Tsukuba.

Science accumulates knowledge with a logical self-consistency that facilitates progress and provides a strong foundation of modern
civilization. The fields of art, music, and literature undergo "transformation," but not necessarily “progress”.

The Leo Esaki Prize, Tsukuba Prize, and Tsukuba Encouragement Prize are sponsored by The Science and Technology Promotion
Foundation of Ibaraki and the Science Academy of Tsukuba, and honor researchers who have made significant achievements.

Established in 2004 with the support of SEKISHO CORPORATION, and marking its 22nd anniversary this year, the Leo Esaki
Prize honors researchers engaged in research field of nanoscience and nanotechnology, physical properties related to the manifestation
of quantum effects in Japan, whose have received internationally recognition.

The Tsukuba Prize was established in 1989 and celebrated its 36th anniversary this year. This award honors researchers in Ibaraki
Prefecture have made outstanding achievement in scientific and technological research field.

Moreover, established in 1990 and marking its 35th anniversary this year, the Tsukuba Encouragement Prize honors researchers
engaged in research related to science and technology in Ibaraki Prefecture whose results have been put to practical use or otherwise
utilized, and for young researchers who have potential for producing significant results in their fields in the future.

Many excellent researchers from universities, research institutions, scientific societies, private enterprises, etc. were recommended
for the this years’ prizes.

Thanks to valiant efforts of the judging committee, organization, and all the staff related to the prizes, four researchers have been
selected for their outstanding achievements and I am pleased with that.

On October 28th, the winners of each prize were selected by the Leo Esaki Prize online committee and the Tsukuba Prize online
committee, after which a press announcement release was held to announce the winners. Attendees at the press announcement release
included Nobel Prize laureates Dr. Hideki Shirakawa, Dr. Ryoji Noyori, Dr. Makoto kobayashi, served on the judging committee, who
as well as Mr. Masaki Seki, President of SEKISHO CORPORATION, our supporting organization. With their kind participation, we
received extensive media coverage, which served to publicize each awardee and their research, not only within the prefecture, but
throughout the country.

Last October,Distinguished Professor Kyoto University Susumu Kitagawa, winner of the 2013 Leo Esaki Prize, was awarded the
Nobel Prize in Chemistry, became the first former recipient to win a Nobel Prize. The past recipients of these prizes continue to do
even more excellent work in their respective fields of research, and I believe that our Prizes are gaining widespread acclaim. It is our
intention to continue developing the Leo Esaki Prize, Tsukuba Prize, and Tsukuba Encouragement Prize as influential awards that will
contribute to the development of science and technology not only in Ibaraki Prefecture, but in our country as well as the world.

Finally, the Foundation and Tsukuba Science Academy will continue to strive to promote science and technology, and we would like

to ask all of you for your continued support and cooperation.

Leo Esaki

Chairman, The Science and Technology Promotion Foundation of Ibaraki

President, Science Academy of Tsukuba
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Leo Esaki Prize Commendation shield (Dr. Leo Esaki’s portrait)

Designed by Mrs. Masako Esaki in 2005
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Director, Center for Organic Photonics and Electronics Research (OPERA)
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Ph.D in Engineering, Chihaya Adachi
Distinguished Professor, Kyushu University, Faculty of Engineering, Department of Applied Chemistry
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Research Theme, Background and Achievements

Research Theme

Research Background

and Achievements

“High—performance Organic LED through the Construction of Organic Double Heterostructures and the

Creation of Novel Luminescent Molecules”

Prof. Adachi constructed an ideal double heterostructure (DH) for organic light-emitting diodes
(OLEDs) that enables the complete confinement of electrons, holes, and electrically generated
excitons within the emissive layer. This achievement laid the foundation for today's high-efficiency,
long-lasting OLEDs, and its concept is widely used in practical devices. Simultaneously, he clarified
that various intermolecular interactions exist at organic layer interfaces with differing electronic
properties. By advancing understanding of exciplex formation and charge-transfer (CT) interactions
at these interfaces, he paved the way for the subsequent discovery of thermally activated delayed
fluorescence (TADF) molecules.

Research on OLED-emitting molecules began with fluorescent materials, which have been
categorized as the first generation. Subsequently, development progressed to the second-generation
room-temperature phosphorescent molecules, composed of organometallic complexes containing
precious metals such as platinum (Pt) or iridium (Ir). However, these emitting materials inherently
faced limitations: restricted molecular design freedom due to the organometallic complex structure,
and the high cost and scarcity issues associated with precious metals. To overcome these issues,
Prof. Adachi focused on the unexplored TADF phenomenon. Through skillful molecular design using
quantum chemical calculations, he created molecules that convert triplet excitons to singlet excitons
with ~100% efficiency. This achieved 100% internal quantum efficiency in OLEDs using aromatic
compounds that do not contain precious metals. Today, diverse TADF molecular structures have been
developed, solidifying their position as the third-generation light-emitting materials for OLEDs.

Over the past 30 years, Prof. Adachi's research has made significant contributions to the academic
development and industrialization of organic device engineering, centered on OLEDs. Not only did
he enable 100% current-to-light conversion in OLEDs, but he also systematically elucidated the
fundamental principles: deepening the understanding of intramolecular spin-conversion mechanisms
and demonstrating that precise control of intramolecular and intermolecular CT states in organic
devices plays an essential role in device performance. In recognition of this pioneering research and
outstanding achievements, Prof. Adachi has been selected as the recipient of the 2025 Leo Esaki

Prize.
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Tsukuba Prize « Tsukuba Encouragement Prize Medal
Designed by Mr. Kunio Komori (Appointment to the Japan art academy) in 1989

Pure silver Made
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Dr. Kazunori Takada

Fellow, National Institute for Materials Science
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Research Theme,

Research Theme

Research Background

and Achievements

Background and Achievements

“Research and development of solid—state batteries”

The lithium-ion batteries have not only spread notebook computers and mobile phones, leading
to the creation of an advanced information society, but also opened the way to electric vehicles and
efficient storage of renewable energy aiming at realizing a low-carbon society. However, scaling-up
of lithium-ion batteries for the latter applications raises safety concerns, because they use flammable
organic solvents. Solid-state batteries, which employ nonflammable solid electrolytes, had been
expected to be a fundamental solution to this issue, but their energy density and power density had
long fallen far short of those of lithium-ion batteries.

To break through this situation, Dr. Kazunori Takada first set out to improve the energy density. A
major difference between lithium-ion batteries and solid-state batteries is, of course, whether their
electrolyte is liquid or solid, and thus various solid electrolytes have been developed in research
aiming at realizing solid-state batteries. Dr. Takada quickly recognized that improved properties
in solid electrolytes had not improved battery performance. He therefore aimed to establish a
battery design that enables material properties to be fully expressed as battery performance. In this
effort, he clarified the relationship between the framework elements of solid electrolytes and their
electrochemical stability and implemented the combination of a graphite anode and a LiCoOz cathode
in a solid-state battery. This battery design has increased its energy density comparable to that of
lithium-ion batteries.

The low power density had been the greatest challenge to the practical realization of solid-state
batteries, and it had been attributed to the inferior ionic conductivity of solid electrolytes relative to
liquid electrolytes; therefore, most researchers were seeking to solve this problem through improving
ionic conductivity. On the other hand, Dr. Takada took a quite different approach to overcoming
this problem. He found that the low power densities of solid-state batteries come from a significant
decrease in ionic conductivity of the solid electrolyte at the cathode interface. He gained an insight
that this anomalous ionic-conduction originates from the formation of a lithium-ion depletion layer at
the cathode interface and devised an original interfacial structure in which a thin layer of oxide-based
solid electrolyte is interposed at the cathode interface based on his insight. This interfacial structure
has dramatically improved power performance to provide practical energy and power densities to
solid-state batteries.

These achievements have established the fundamental design of solid-state batteries, which are
now under vigorous development for vehicle application. For these accomplishments, Dr. Takada has

been selected as a recipient of the Tsukuba Prize for 2025.
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2025 Tsukuba Encouragement Prize (Reserch for Practical Use)

Senior Researcher, National Institute for Materials Science, Research Center for Structural Materials, Materials Manufacturing Field,
High Temperature Materials Group
Founder & Chief Technology Officer, Thermalytica Inc.
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Research Theme, Background and Achievements

Research Theme

Research Background

and Achievements

“Innovative Materials for a Sustainable Future: Development and Social Implementation of TISA® Insulation

Technology”

A significant portion of global final energy consumption, estimated at nearly three-quarters, is
ultimately lost as heat. Reducing thermal losses and improving energy efficiency have thus become
urgent challenges across industrial, building, and mobility sectors. Conventional insulation materials
face limitations such as insufficient performance under extreme temperatures, difficulty in application
to complex geometries, and constraints on thickness or weight. As a result, many facilities face a
persistent dilemma: they desire enhanced thermal insulation, but cannot achieve it due to space,
weight, or cost restrictions.

To overcome these structural limitations, Dr. Rudder Wu devised a hybrid aerogel structure that
controls gas-phase heat transport at the nanoscale, leading to the development of TIISA® (Thermal
Insulation Inflatable Solid Air). TIISA® is composed of particles approximately several tens of
nanometers in size, which form stable nanogaps and air layers between particles, maximizing phonon
scattering and achieving one of the world’s lowest thermal conductivities. The material's networked
particle structure and intrinsic nanoscale design significantly suppress heat transfer, making it highly
effective in minimizing energy losses.

The research and development efforts have been led by Dr. Rudder Wu, who, starting from
fundamental research at NIMS, has consistently advanced the material design, property evaluation,
scale-up, demonstration testing, and societal implementation of TIISA®. In a collaborative
demonstration with Tsukuba City, TIISA® implementation achieved a reduction of 26.2% in electricity
consumption during summer and 14.6% during winter, demonstrating its energy-saving benefits
in public and industrial facilities. Furthermore, the application of TIISA® as an exterior coating for
indoor sports facilities contributed to reduced temperature management loads and improved comfort,
while its implementation at large-scale poultry farms overseas demonstrated its effectiveness in
industrial settings. Additionally, in the Ukraine Green Industrial Recovery Programme funded
by UNIDO, TIISA® demonstrated potential for addressing insulation challenges in cold regions,
contributing to solutions for international social issues.

These achievements have received strong international recognition. In 2023, Dr. Wu's work won
the grand prize at SLINGSHOT, one of the world’s largest startup competitions organized by the
Singapore government, selected from 4,700 startups representing 150 countries and regions. In
the following year, he secured the global championship in the KPMG Private Enterprise Global Tech
Innovator Competition 2024, marking the first time a Japanese company has attained these honors.
By advancing research outcomes through social implementation in an integrated manner, Dr. Wu'
s efforts demonstrate considerable significance for enhancing energy efficiency, revitalizing regional
industries, and fostering the creation of deep-tech startups.

For these outstanding achievements, Dr. Rudder Wu has been selected as the recipient of the 2025

Tsukuba Encouragement Award (Research for Practical Use Category).
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Background and Achievements

“Research on Acoustic Wireless Technology for Underwater Communication and Positioning”

Covering about 70% of the Earth’s surface, the oceans play a crucial role in addressing global
challenges such as climate change, ecosystem conservation, and resource management. In
this context, the underwater Internet of Things (IoT) is an indispensable technology for ocean
environment monitoring, resource management, and disaster prediction. However, in order to
accomplish this, stable communication and high-precision positioning are essential.

Because radio waves hardly propagate underwater, acoustic waves are used instead for wireless
communication and positioning. However, since acoustic waves travel much more slowly than radio
waves and are strongly affected by multipath (echoes caused by reflections from the sea surface
and seafloor) and Doppler effects (frequency shifts caused by sea surface motion or movement of
transmitters/receivers), it is not easy to directly apply terrestrial wireless technologies underwater.

Dr. Tadashi Ebihara has established a new acoustic wireless communication technology suited to
the far harsher underwater environment. First, he focused on the fact that multipath and Doppler
effects cause significant distortion of signals in the time-frequency domain, and developed a wireless
technique that organizes signals in this domain so that the receiver can measure and counteract
such distortions. Second, noting that the underwater environment varies much more over time
than the terrestrial environment, he demonstrated that stable, compact, and high-quality mobile
communication is possible by repeatedly transmitting signals from a single antenna and combining
them at the receiver. Third, drawing inspiration from magnetic positioning, which estimates an
approximate position by comparing measured signals with predicted ones, he developed a method
that first removes reflected waves arriving after the direct path based on the rough position estimate,
and then performs trilateration, thereby achieving high-precision positioning underwater. All of these
steps have been successfully verified through field experiments in real marine environments.

Through these achievements, Dr. Ebihara has made significant contributions to the development
of efficient and stable communication and positioning technologies using acoustic waves - the key to
overcoming the challenge of radio waves’ limited propagation underwater. His work has been highly
acclaimed as a technology with great social impact. Additionally, it has been published in numerous
prestigious academic journals, and recognized with many awards both in Japan and abroad. This
research represents a new approach to underwater communication and positioning and is expected
to lead to the establishment of a new wireless infrastructure for realizing the underwater IoT.

For these outstanding achievements, Dr. Tadashi Ebihara has been selected as the recipient of the

2025 Tsukuba Encouragement Prize (Young Researcher Category).
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