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Taking on the challenge of social change through world-class science

2020.01
The world’s first conformal imager for biometric authentication and vital sign measurement
Conformal Bioimager

In the ACCEL project, Takao Someya and colleagues were 
the first in the world to create a single-sheet imaging sensor 
capable of simultaneous biometric authentication by means of 
fingerprint and vein imaging and pulse wave measurement.

The imaging sensor consists of a combination of organic 
photodiodes and high-mobility, low-temperature polycrystalline 
silicon thin-film transistors, which together enable both high 
resolution and high speed. This makes it possible to utilize 
a single sensor to perform high-resolution fingerprint/vein 
imaging for both biometric authentication and high-speed 
pulse-wave mapping.

The sensor is very thin, light and flexible. It can be easily 
incorporated into wearable devices while simultaneously linking 
biometric authentication and vital sign measurement. This 
sensor is anticipated to help prevent “spoofing” in self-care support programs and patient misidentification in hospitals.

https://www.t.u-tokyo.ac.jp/foee/press/setnws_202001211055065605019211.html  →
“A conformable imager for biometric authentication and vital sign measurement”

2019.09
Established mass production technology for solid-solution alloy nanoparticles
Creation of the Functional Materials on the Basis of the Inter-Element-Fusion Strategy and Their Innovative Applications

The research group of  Professor Hiroshi 
Kitagawa and Furuya Metal Co., Ltd. have jointly 
developed mass production technology that 
enables the continuous synthesis of nanosized 
solid-solution alloy particles, a feat which had been 
considered difficult to achieve. 

The ACCEL project of Professor Hiroshi Kitagawa 
is investigating synthesis of solid-solution alloy 
nanoparticles of metals that can be prepared by 
atomic-level mixing; the functional prediction 
and design of such alloys; and methods for alloy 
evaluation and practical application. Attempts to 
mass-produce solid-solution alloy nanoparticles 
by conventional methods have been hindered by 
the inability to uniformly mix constituent elements, 
leading to wide particle-size distributions and associated performance shortcomings. The researchers have developed a 
solvothermally continuous-flow production system and overcome these obstacles. This system also expands the range 
of metals that can be reliably combined by solid-solution nanoscale alloying. Furthermore, as it is well known in many 
research fields, including catalytic science, that the physical and chemical properties of alloys can be dramatically altered 
by nanoscale manipulation, this approach holds considerable promise for the creation and enhancement of new material 
functions. Solid-solution alloy nanoparticles, are expected to serve as innovative catalysts for the purification of various 
exhaust gases and for chemical synthesis processes, thereby contributing to the realization of a sustainable society in various 
ways, such as environmental purification and manufacturing technology that reduces carbon dioxide emissions. 

https://www.jst.go.jp/pr/announce/20190930/index_e.html  →
“Established mass production technology for solid-solution alloy nanoparticles”

Overview of solvothermal continuous flow equipment for the manufacture of nanoparticle alloys

Photo: The single-sheet imaging sensor is thin (15 micrometers), light, 
and bendable (photo credit: The University of Tokyo).



2019.08
Public release of Kiite, a music discovery service for encountering musical 
pieces based on music impression analysis and music recommendation

Three features of Kiite:
1. Music discovery/player functions enable users to create and share playlists while listening to many musical pieces one 
　after another.
2. Music radar function enables users to explore musical pieces on the basis of music impression analysis.
3. Music recommendation function enables users to use multiple music recommendation engines to encounter unfamiliar 
　musical pieces.

Building Foundations and Developing Applications for Next-Generation Media Content Ecosystem Technologies

Focusing on “music discovery” for finding and encountering 
favorite musical pieces from a huge amount of music, the Goto 
ACCEL Project has developed a novel music discovery service, 
Kiite (https://kiite.jp), that uses technologies of music impression 
analysis and music recommendation to achieve diverse and 
flexible exploration, refinement, and recommendation of 
musical pieces. This service has been made available to the 
public free of charge. Kiite enriches music experiences of 
listeners and helps musicians introduce their music to a wider 
audience by making it easier to experience the fun of finding 
music and the joy of encountering unfamiliar music.

https://www.jst.go.jp/pr/announce/20190830/index.html  →
“Public release of Kiite, a musical discovery service for finding new music based on music impression analysis and recommendations”

2018.05
Professor Makoto Fujita Awarded 2018 Wolf Prize in Chemistry
Innovative Molecular Structure Analysis Based on Self-Assembly Technology

Makoto Fujita, a professor of applied chemistry at the University of 
Tokyo, was awarded the internationally prestigious 2018 Wolf Prize in 
Chemistry and was presented with a medal from the Wolf Foundation 
(Israel) on May 31. Prof. Fujita was recognized “for conceiving metal-
directed assembly principles leading to large highly porous complexes” 
over 20 years of his research. This research has been supported by the 
JST’s CREST program since 1997.

The “crystalline sponge method,” the core technology of the Fujita 
ACCEL Project, was recognized as one of the particularly important 
applications of large highly porous molecules, which Prof. Fujita 
has pioneered. The technology is currently under research and 
development toward real-life implementation. This project started in FY 
2014 in hopes to provide the best tool to spur innovation for research 
sites. In FY 2017, social cooperation programs were established in the 
University of Tokyo by investments from the interested companies. 
Since then, the project has been developing into various fields such as 
chemistry, drug design, and food. In addition, it is under consideration 
to provide the structural analysis service on a wide range of chemical 
samples for both academic and industrial research sites in the future. 
Thus, the widespread of the technology is accelerating.

https://www.jst.go.jp/report/2018/180622_e.html  →
“Professor Makoto Fujita, 2018 Wolf Prize winner, awarded at the ceremony in Jerusalem”

Photo: Prof. Fujita, giving a speech at the award ceremony

Figure: The giant spherical complex (one of the seminal works of Prof. Fujita.)

The ACCEL program aims to turn the remarkable outputs generated by the Strategic Basic 
Research Programs （CREST, PRESTO, ERATO, etc.） into innovation, and many achievements 
have been made here. In this pamphlet, we will introduce some of the results produced by the 
ACCEL program under the categories of HISTORY and TOPICS.

Kiite screenshot: Combining listeners’ musical interests with the power of music 
information processing technologies to discover favorite musical pieces



https://www.youtube.com/playlist?list=PLwlAbCcz-l4tWajMbiX3jrhZKIUJdzUOt  →

“JST Channel: The 4th ACCEL Symposium (image courtesy of the Open University of Japan)”

2017.04
Establishment of New Company to Implement World’s First On-site Production of Ammonia
Materials Science and Application of Electrides

The Hosono ACCEL project aims to develop new high performance catalysts and create new processes for their practical 
application. In April 2017, a new company was established to 
commercialize a system for producing ammonia where it is 
needed in small-scale plants.

These new catalysts enable highly efficient ammonia 
synthesis under conditions of lower temperatures and pressures 
compared to the conventional Haber-Bosch process. These 
processes make it possible to produce ammonia in small-scale 
plants, where it was previously considered difficult.

Establishing on-site production allows us to expect to 
contribute to society through the realization of an environment-
friendly production system that, for example, reduces facility 
costs, reduces environmental burdens by reducing energy 
consumption, and improves safety by minimizing risks from the 
storage and transport of deleterious substances.

https://www.ajinomoto.com/en/presscenter/press/detail/g2017_04_27_02.html  →
“Ajinomoto Co., Inc., UMI, and Tokyo Institute of Technology Professors Establish New Company to implement the World’s First On-Site Production of Ammonia”

Photo: News conference on joint establishment of Tsubame BHB Co., Ltd.
(Photo credit: Tokyo Institute of Technology)

Establishment of New Company to Implement a Telexistence Technology 
that Conveys Delicate Tactile Sensation
Embodied Media Technology Based on Haptic Primary Colors

A venture company was established in January 2017 
aiming at the practical application of telexistence technology, 
developed from research by Emeritus Professor Susumu Tachi.

The concept of “telexistence” was proposed in 1980 by 
Emeritus Professor Tachi, and the Tachi ACCEL project will 
establish “embodied media” generating new embodied 
experiences by integrating tactile sensations and telexistence 
technology.

We expect that this venture company will accelerate the 
practical application of telexistence technology and contribute 
to the creation of new markets such as a service to provide 
telexistence robots (avatars) that can be operated remotely.

2017.01

https://www.jst.go.jp/entre/release/170518.pdf  →
“JST Invests in Telexistence Inc. as part of SUCCESS (SUpport program of Capital Contribution to Early-Stage companieS”

Photo: Telexistence robot developed by Emeritus Professor Susumu Tachi
“TELESAR V”

https://www.jst.go.jp/report/2019/191118_e.html  →

“The 4th ACCEL Symposium”

On October 25, 2019, the 4th ACCEL Symposium was held at the Tosho Grand Hall in Chiyoda City, Tokyo. 
Approximately 140 participants, mostly from industry, government, and academia, gathered for this event, where 
they heard presentations of the results of ACCEL research and development activities. 

The symposium covered various fields: photonics, information engineering, electronics, and material chemistry, 
among others.  There were presentations of the outcomes of research and the visions of the programs primed for 
turning top science into top innovation by collaboration between Program Managers (PMs) and Research Directors.

2019.10
The 4th ACCEL Symposium: 
Top scientists and program managers tackling social innovation



H SI T O YR

2020.08  achievement

An ultra-flexible sensor for accurate measurement of fine 
facial movements
— Anticipated application in systems for measuring changes 
in facial expressions displaying emotions such as happiness, 
sorrow, anger, and joy —
Conformal Bioimager

2020.08  achievement

Successful synthesis of platinum group nanosized high-
entropy alloy catalysts
— One for all, all for one: The “six musketeers” catalyze 
difficult reactions —
Creation of the Functional Materials on the Basis of the Inter-Element-
Fusion Strategy and Their Innovative Applications

2020.07  achievement

Full-color skin displays successfully developed through 
collaboration between the University of Tokyo and Dai 
Nippon Printing Co., Ltd. 
Conformal Bioimager

2020.03  award

Prof. Masayoshi Kawaguchi received 2020 Japanese Society 
of Plant Physiologists Award
Molecular Basis of Symbiotic Networks and its Application

2020.03  achievement

The world’s most sensitive ultra-flexible acoustic sensor
— Enabling continuous long-term measurement of heart 
sounds through direct attachment to the skin —
Conformal Bioimager

2020.01  achievement

The world’s first conformal imager for biometric 
authentication and vital sign measurement
— Preventing “spoofing” and patient misidentification 
through simultaneous measurement of biometrics and vital 
signs —
Conformal Bioimager

2020.01  achievement

A semiconductor chip that can freely manipulate a beam of 
light using “slow light” technology
Development of High-Resolution LIDAR System Based on Slow-Light 
Structures

2019.12  achievement

Successful synthesis of a highly active and durable 
esterification catalyst
— Second-Generation meta-Phenolsulfonic Acid–
Formaldehyde Resin as a Catalyst for Continuous-Flow 
Esterification —
Development of Key Chemical Processes of Extremely High Efficiency 
with Super-Performance Heterogeneous Catalysts

2019.11  achievement

Keio University, Teijin Limited, and others jointly develop two-
dimensional cloth-like communication system for haptic suits
Embodied Media Technology Based on Haptic Primary Colors

2019.09  achievement

Established mass production technology for solid-solution 
alloy nanoparticles
— Contributing to the realization of a sustainable society by 
reducing emissions of air pollutants and greenhouse gases —
Creation of the Functional Materials on the Basis of the Inter-Element-
Fusion Strategy and Their Innovative Applications

2019.09  award
Prof. Masataka Goto received the Funai Achievement Award at 
the 18th Forum on Information Technology (FIT 2019)
Building Foundations and Developing Applications for Next-Generation 
Media Content Ecosystem Technologies

2019.08  achievement

Public release of Kiite, a musical discovery service for 
finding new music based on music impression analysis and 
recommendations
— Combining user’s musical interests and the power of 
music information processing to discover new favorites —
Building Foundations and Developing Applications for Next-Generation 
Media Content Ecosystem Technologies

2019.08  award
Prof. Takao Someya received The 16th Leo Esaki Prize
Conformal Bioimager

2019.06  achievement

The world’s first pure cultivation of arbuscular mycorrhizal 
fungus
— Paving the way to mass production of microbial fertilizer —
Molecular Basis of Symbiotic Networks and its Application

2019.04  award

Prof. Takao Someya received the 2019 Prize for Science 
and Technology in the Commendation for Science and 
Technology by the Minister of Education, Culture, Sports, 
Science and Technology
Conformal Bioimager

2019.03  award

Prof. Makoto Fujita received the Imperial Prize and the 
Japan Academy Prize
Innovative Molecular Structure Analysis Based on Self-Assembly 
Technology

2019.02  award

Prof. Koichiro Tanaka received the 2018 (the 20th) JSAP 
(the Japan Society of Applied Physics) Optics and Quantum 
Electronics Achievement Award (the Hiroshi Takuma award)
Terahertz Optical Science and Technology in Semiconductors

2018.12  achievement

Success in creating high-brightness semiconductor lasers 
using a new photonic crystal structure 
— Contributions to smart mobility and smart manufacturing 
in the upcoming super-smart society —
“Photonic Crystal Surface-Emitting Semiconductor Laser” -Towards 
Realization of High Power and High Brightness Operation
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2018.11  award
Prof. Koichiro Tanaka received the 2018 (the 64th) Nishina 
Memorial Prize
Terahertz Optical Science and Technology in Semiconductors

2018.10  achievement
Interfacial Electronic State Improving Hydrogen Storage 
Capacity in Pd-MOF Materials 
— Discovery that the transfer of a charge equivalent to 0.4 
electrons contributes to doubled hydrogen storage may 
expedite the development of new hybrid materials —
Creation of the Functional Materials on the Basis of the Inter-Element-
Fusion Strategy and Their Innovative Applications

2018.09  award

Prof. Susumu Kitagawa received le Grand Prix 2018 de la 
Fondation de la  Maison de la Chimie, France
The Nanospace Science of PCP for Molecular Control

2018.09  award

Prof. Takao Someya received the Minister for Internal Affairs 
and Communications Award (Creative Innovation Section) 
/ ACC Grand Prix at the 2018 58th ACC TOKYO CREATIVITY 
AWARDS
Conformal Bioimager

2018.08  achievement

Development of available-chlorine concentration sensors 
using diamond electrodes
— High sensitivity, real-time, maintenance-free: an 
innovation in hygiene management —
Fundamentals and Applications of Diamond Electrodes

2018.07  achievement

Improved genome sequence of arbuscular mycorrhizal 
fungus that forms symbiotic associations with the majority 
of plants, toward fertilizer reduction
— Clarification of plant-derived nutrients and discovery of 
its unique genomic structure —
Molecular Basis of Symbiotic Networks and Its Application

2018.06  achievement

Development of the next-generation shake-compensation 
Fundus Camera with no dazzling
Application Field Development of Dynamic Intelligent Systems by Using 
High-Speed Vision

2018.02  achievement

Continuous health-monitoring with ultraflexible on-skin 
sensors
Conformal Bioimager

2018.02  award

Prof. Makoto Fujita received 2018 Wolf Prize in Chemistry
Innovative Molecular Structure Analysis Based on Self-Assembly 
Technology

2018.02  achievement

Development of a revolutionary crystal structure control 
method in alloy nanoparticles
— It will pave the way for the creation of innovative materials —
Creation of the Functional Materials on the Basis of the Inter-Element-
Fusion Strategy and Their Innovative Applications

2018.01  achievement

Development of a highly efficient ammonia synthesis 
catalyst without the use of noble metals
— This technology suggests a new active structure of 
nitrogen molecules —
Materials Science and Application of Electrides

2017.11  achievement

Development of a super thin tactile glove based on the 
principle of haptic primary colors
 (NOK CORPORATION, NIPPON MEKTRON, LTD.)
Embodied Media Technology Based on Haptic Primary Colors

2017.11  achievement

Harnessing the rattling motion of oxygen ions to convert 
T-rays to visible light
Materials Science and Application of Electrides

2017.09  award

Prof. Susumu Kitagawa received the 2017 Chemistry for the 
Future Solvay Prize
The Nanospace Science of PCP for Molecular Control

2017.08  achievement

New technology to measure the behavior and effect of drugs 
in the body
Successful development through using a needle-shaped 
diamond electrode sensor
— Potential for new treatment methods and drug 
developments for various diseases —
Fundamentals and Applications of Diamond Electrodes

2017.08  achievement
Released a platform that can control a variety of devices in 
tune with music 
— “Songle Sync” readily handles large-scale music ganged 
control through the Internet —
Building Foundations and Developing Applications for Next-Generation 
Media Content Ecosystem Technologies

2017.06  achievement

Researchers fabricated a full color LED display on flexible 
metal foils for the first time
Development of Flexible Nitride Semiconductor Devices with PSD

2017.06  award

Prof. Susumu Kitagawa received the 58th Fujihara Award
The Nanospace Science of PCP for Molecular Control

2017.05  award

Prof. Tetsuo Endoh received the 21st Century 
Encouragement of Invention Prize in the 2017 National 
Invention Awards
Three-Dimensional Integrated Circuits Technology Based on Vertical 
BC-MOSFETs and Its Advanced Application Exploration

2017.05  achievement

Invested in Telexistence Inc. as part of the SUCCESS 
(SUpport program of Capital Contribution to Early-Stage 
companieS)
Embodied Media Technology Based on Haptic Primary Colors

2017.05  award

Prof. Hideo Hosono was elected as a Foreign Member of the 
Royal Society
Materials Science and Application of Electrides
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2017.04  achievement

Ajinomoto Co., Inc., UMI, and Tokyo Institute of Technology 
professors established a new company to implement the 
world’s first on-site production of ammonia 
— Targeting low-cost, stable supply of amino acids and 
other fermentation materials, and their applications in 
agricultural fertilizer —
Materials Science and Application of Electrides

2017.02  achievement

Released “Lyric Jumper,” a new search tool that allows 
users to encounter a range of lyrics based on lyric topics 
— Achieved by automatically analyzing a SyncPower’s massive 
“PetitLyrics” lyrics database using AIST technology —
Building Foundations and Developing Applications for Next-Generation 
Media Content Ecosystem Technologies

2017.02  award

Prof. Makoto Fujita received the 2016 Naito Foundation 
Merit Award for Advancement of Science
Innovative Molecular Structure Analysis Based on Self-Assembly 
Technology

2016.12  achievement

Developed new materials for electron injection layers and 
transport layers
— Expecting application to the manufacture of organic EL 
displays —
Materials Science and Application of Electrides

2016.12  achievement

Self-assembly of tetravalent Goldberg polyhedra from 144 
small components 
Innovative Molecular Structure Analysis Based on Self-Assembly 
Technology

2016.10  achievement

Development of highly active and stable ammonia synthesis 
catalysts under low temperatures 
Materials Science and Application of Electrides

2016.10  award

Prof. Susumu Kitagawa received the Fred Basolo Medal
The Nanospace Science of PCP for Molecular Control

2016.08  achievement

Finding a new controlling method for properties of glass 
— Tiny amounts of electron anions reduce the glass 
transition temperature more than 100 degrees Celsius —
Materials Science and Application of Electrides

2016.08  award

Prof. Tetsuo Endoh received the 14th Prime Minister's 
Award for Contributions to Industry-Academia-Government 
Collaboration
Three-Dimensional Integrated Circuits Technology Based on Vertical 
BC-MOSFETs and Its Advanced Application Exploration

2016.07  achievement

Self-assembly of M30L60 icosidodecahedron
Innovative Molecular Structure Analysis Based on Self-Assembly 
Technology

2016.05  achievement

Asahi Glass Co., Ltd. started mass production of sputtering 
target material for the C12A7 electride developed by Prof. 
Hideo Hosono’s research group
Materials Science and Application of Electrides

2016.04  award

Prof. Hiroshi Kitagawa received the 2016 Prize for Science 
and Technology in the Commendation for Science and 
Technology by the Minister of Education, Culture, Sports, 
Science and Technology
Creation of the Functional Materials on the Basis of the Inter-Element-
Fusion Strategy and Their Innovative Applications

2016.03  award

Prof. Susumu Kitagawa received the Japan Academy Prize
The Nanospace Science of PCP for Molecular Control

2016.01  award

Prof. Hideo Hosono received the 2016 (the 32nd) Japan Prize
Materials Science and Application of Electrides

2016.01  award

Prof. Yasuaki Einaga received the 33rd CSJ (the Chemical 
Society of Japan) Award for Creative Work
Fundamentals and Applications of Diamond Electrodes

2015.03  achievement

Discovered a new mechanism to enable ammonia synthesis 
using drastically less energy
Materials Science and Application of Electrides

2015.03  award

Prof. Hideo Hosono received the Imperial Prize and the 
Japan Academy Prize
Materials Science and Application of Electrides

2015.02  award

Prof. Susumu Noda received the 15th JSAP (the Japan 
Society of Applied Physics) Outstanding Achievement Award
"Photonic Crystal Surface-Emitting Semiconductor Laser" - Towards 
Realization of High Power and High Brightness Operation

2014.11  award

Prof. Susumu Noda received the Medal with Purple Ribbon 
in autumn 2014
"Photonic Crystal Surface-Emitting Semiconductor Laser" - Towards 
Realization of High Power and High Brightness Operation 

2014.10  award

Prof. Makoto Fujita received the Fred Basolo Medal
Innovative Molecular Structure Analysis Based on Self-Assembly 
Technology

2014.04  award

Prof. Makoto Fujita received the Medal with Purple Ribbon in 
spring 2014
Innovative Molecular Structure Analysis Based on Self-Assembly 
Technology
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