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Location

Materials
Characterization

and Device Fabrication

From exploration of new
materials to

development of next
generation electronics

and photonics

Biofunction
and

Organization

Bio-guided materials
science and harmonization

of materials with
biofunctions

Biology labs

New Materials
Design

and Synthesis

Development of
nanostructured materials with

novel functions and
high performance

Chemistry labs

Open Frontier Fields
and

achieve breakthroughs
based on

materials science

Physics labs

School  of  Mater ia ls  Sc ience
Exploring atomic and molecular science using cutting-edge technology,

we design functional materials, organize these materials to
fabricate advanced devices to be used for the good of society.

Message from the
Dean of the School of Materials Science

Your Path Through the Two Years

Professor

Masahiko Tomitori

Study ing  d i sc ip l ines  
outside the realm of the 
laboratory’s specialty will 
expand your knowledge.

Research into
secondary topic

Research into
main topic

Submission and
Presentation of the
dissertation for the
Master's degree

Feb. in the 2nd year

Conferment of
the Master’s
degree

March in the 2nd year

You attend introductory 
and intermediate lectures.

START GOAL

・Manufacturers of
　electronic components
   and devices

・Companies related to
　the chemical industry
・Technical engineers
　in the government
   and other public
　organizations
   etc.

・Electronic devices made
　from functional liquids

・DNA manipulation by
　light and fabrication of
　DNA computer

・Plastic made from plants

・A new type of solar cells

・Creation of
　highly-functionalized
　nano-particles

　etc.

Career options 

Admission to
JAIST, Provisional
assignment
to a laboratory

April in the 1st year

After your assignment 
to  the laboratory  i s  
f inal ized,  you begin 
your studies for  the 
Master’s degree (main 
r e s e a r c h  t o p i c  a n d  
secondary topic). 

Assignment to a
laboratory

July in the 1st year

  At present we human beings are facing difficult global issues: energy, resources, environment, water, food, medical care and 
so on, which are deeply related to materials. To solve our global problems, we should create valuable materials and novel 
devices by developing advanced technology in the individual disciplines of physics, chemistry and biology, using the 
methodology of computational science. To achieve this, we must train our students to become outstanding scientists and 
technologists with high-level expertise and skills, who can promote material research and development from a global, 
multi-directional point of view. It was to this end that our School of Materials Science was founded. Our faculty consists of 
top-class researchers from all over the world, who specialize in the fields of material-oriented physics, chemistry and biology, 
and in the fields of developing novel applied technology and devices based on those disciplines. During the short time that has 
passed since the foundation of our School, many fruitful cutting-edge research and development projects have been 
accomplished, and many of our alumni now play active roles in academic fields and in industry.
  Our School provides finely textured educational courses for people who are studying physics, electronic engineering, 
mechanical engineering, chemistry, chemical engineering, biology, molecular engineering and biological engineering, or who 
would like to tackle these fields again beginning with the fundamentals, or take on the challenge of switching from another 
field to materials science. We offer lecture courses starting from the introductory level in physics, chemistry, biology and 

materials science. Students can improve their skills by taking courses that match their 
level. Outstanding students can start from the upper-level courses, quickly set up their 
research and complete their dissertation in a short time. At present the ratio of 
international students at JAIST is close to 30 %. They can earn master and doctoral 
degrees by taking only classes given entirely in English.
  Our School has top-level facilities and advanced instruments, to support our research 
and education; for example, a class 10 super-clean room, an 800 MHz NMR, an 
aberration corrected super-high-resolution analytical TEM and so on. Students can join 
practical training courses that involve the use of these facilities and instruments.
  JAIST also offers English and Japanese language courses, as well as communication, 
technical writing skill and critical thinking courses, which are required in the specialized 
fields of science and technology. Liberal art lectures are also offered; these are required 
by scientists and technologists in our global society, as is career education, which 
increases possibilities for success in the future. We have our own scholarship system, 
financially supported study-abroad programs, and internship programs in domestic and 
foreign companies.
  We hope that you will understand and appreciate our goals and our lively work 
environment through reading this pamphlet. Join us and take on the challenge of making 
new discoveries at the leading edge of materials science; your future will open up.

Dean of the
School of Materials Science

1



Admissions and Expenses

As well as the other national universities in Japan, JAIST students must pay the entrance fee and the tuition as 
shown below. However, some students who demonstrate financial need and have a certain level of academic 
achievement are eligible for reductions of entrance fee and tuition. For more details please refer to the section 
entitled “Financial Aid”.

Entrance Fee / Tuition

In considering applicants for admission, emphasis is placed on applicants' motivation, their intellectual 
capabilities, and their skills in conducting research. JAIST admits students from Japan and abroad, including both 
recent college graduates and persons who are currently employed. 
For more information, please refer to the following website at http://www.jaist.ac.jp/english/admission/index.html

Admissions

There are many programs, courses, and scholarships in JAIST. You may become confused and be unable to on a 
suitable program for yourself. Please read the section entitled “List of Research Groups” carefully, and find a suitable 
professor or a professor you are interested in, and then send an e-mail to introduce yourself including your financial 
situation. All the faculty members are seeking excellent students, so they will give you advice on how to become a 
JAIST student and obtain a scholarship.

How to be a JAIST student

As mentioned, you may receive reduction of fees, as shown below. Though it may depend on the financial situation 
of JAIST, most foreign students without any scholarship may receive reductions of Entrance Fee and Tuition Fee.

Those who find it difficult to pay the entrance fee because of their financial situation, and are approved as high-achieving 
students, may be granted a reduction in entrance fees.
There is also an entrance fee deferment system.

In order to provide for a financially secure graduate school life, JAIST has prepared a variety of original support systems, 
including benefit-type scholarships (grants).

Entrance Fee/Tuition Fee

The cost of living at JAIST varies according to each individual's life style. However, most foreign students in JAIST 
usually spend 50,000 to 70,000 JPY per month, including their accommodations.

Cost of Living in JAIST

Tuition

¥267,900 (For a semester)

 ¥267,900 (For a semester)

Program 

Master’s Program

Doctoral Program

Screening Fee

¥30,000

¥30,000

Entrance Fee

¥282,000

¥282,000

Financial Aid for International Students

Entrance Fee Reduction 

Those who find it difficult to pay the tuition fee because of their financial situation, and are approved as high-achieving 
students, may be granted a reduction in tuition fees.

Tuition Fee Reduction 

Students who find it difficult to pay fees due to emergencies or disasters which occur after their application and/or entrance 
to JAIST, especially emergencies involving their parents, may also be granted an exemption or reduction in entrance fees or 
tuition fees.

Exemption or Reduction System in case of Disasters 

Financial Support

Graduate Research Program (GRP) recruits superior and motivated students who are aiming to obtain a doctoral 
degree through the specialized research activities of each School. The program offers our cutting-edge 
education, and cultivates the technical ability of young researchers through participation in research activities as a 
researcher, which stimulates further research activities at Japan Advanced Institute of Science and Technology.
[Graduate Research Students (Doctoral Program)]
Admitted students with selective GRP (Graduate Research Program) Employment for Doctoral Program, and new 
prospective doctoral students who have completed their master’s degree at JAIST with excellent academic 
performance will be provided a monthly stipend for their research work. Under GRP, each student will receive 
salary as a researcher after entering JAIST. The payment is 1,600 yen (Japanese Yen) per hour. 
[Special Type] 23 hours per week : about 1,800,000 yen／ year (about 150,000 yen ／month) 
[Normal Type] 12 hours per week : about 900,000 yen ／ year (about 75,000 yen ／ month)

Graduate Research Program (GRP) (Employment-type Scholarship) 

While most scholarships from local governments or private foundations require students to obtain 
recommendation from JAIST and submit an application form via JAIST, there are some scholarships that students 
can apply for themselves.
Recently international students have been increasing and it is becoming very difficult to win scholarships after 
entering Japanese institutes. Therefore, it is very important to secure enough financial funds to pursue your 
studies. 

Japanese embassies select and recommend a student for the scholarship. All detailed inquiries should be addressed to the 
relevant Japanese government office in your country. 

Scholarships for Which Students Can Apply After Entering JAIST

Students are accepted as "research students", and allowed the scholarship as follows:

Japanese Government (MEXT:Monbukagakusho) Scholarship 

Embassy Recommendation1

Students eligible for this type of scholarship must be currently enrolled in institutions that are in partnership with JAIST 
under an agreement on academic exchanges, or in institutions that have research cooperation or faculty exchanges with 
JAIST. JAIST recommends a student to Monbukagakusho for a scholarship on condition that the institution where a 
student is currently enrolled recommends him/her and JAIST has consented to accept the student.

University Recommendation2

Application Deadline: Mid January Selection: April – June

* Application Deadline and selection period listed above are standard dates and may be subject to change according
  to the schedule of Monbukagakusho.

There are two types of selection processes for this scholarship

＊Tuition: Exemption of examination, entrance and tuition fees
   (If the grantee moves on to higher education as a nonregular student or fails the entrance examinations,
   he/she will pay for entrance examinations.)
＊Transportation: A round trip air ticket (1 round trip only)
＊Scholarship
   (As of FY2012)      

Research student  Monthly 143,000 yen (2 years maximum)
Master’s program   Monthly 144,000 yen (The standard course term)
Doctoral program  Monthly 145,000 yen (The standard course term)

＊If hourly wage is revised, the revised hourly wage shall be applied, and there is a possibility that the above working hours
    will be changed.

＊The salary shall be paid based on the actual working hours. 
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Greetings to all at JAIST from the UK. I am Dr. Patrick 
Degenaar, a Reader (Associate Prof.) in Biomedical 
Electronics. Between 1997 and 2001 I was a Monbusho 
scholar and PhD student in the School of Materials 
Science at JAIST, studying under Prof. Tamiya. I 
researched into artificial neuron networks.
My interest in coming to JAIST was to access the high 
tech facilities which allowed my PhD to be a success. My 
professor was very supportive and built a collaborative 
environment within his lab. This allowed me to do joint 
research projects with Tokyo University, eventually 
leading to my patent and key research papers. Prior to 
my PhD, I was also able to learn the Japanese language 
through a 6 month language program at Kanazawa 
University organised by the Monbusho scheme. Though 
after ten years, I’m beginning to forget, it is nice to have 
a basic conversation with Japanese researchers at 
conferences. 

Dao Thi Ngoc Anh
Maenosono Laboratory Yamaguchi Laboratory

Saumya Dabral
Ebitani Laboratory

Shafiul Alam
Tsukahara Laboratory

Material Voice

Panitha Phulkerd

Reader in Biomedical Electronics
School of Electrical and
Electronic Engineering
University of Newcastle upon Tyne

Technical Specialist
Pipelines Integrity
Management Unit, Saudi Aramco

I was one of five students from Colombia selected by the 
Japanese Government for a Monbukagakusho 
scholarship.  I decided to carry out my graduate studies 
at JAIST, not only because of the reputation of the school 
and its  ranking, but also because of the high quality of 
the faculty, its international atmosphere, and the support 
offered to its international research students. I carried out 
graduate studies under the guidance of Professor 
Kawakami, who since then has become a life mentor and 
a very close friend.
After graduating from JAIST, I moved to the United 
Kingdom and worked in different engineering positions 
for several companies within the Oil and Gas industry, 
including operators and consultancy houses. In my 
current position, I am a Pipeline Technical Specialist for 
Saudi Aramco, the world’s biggest oil producer.
I am certain that JAIST provided me with the vital skills to 
achieve my career and personal goals, as well as the 

adaptability and abilities to work as part of a team with 
people from different cultures and backgrounds. At 
JAIST I experienced on a daily basis the values that have 
made Japan a success around the world, values such as 
hard work, discipline, determination, perseverance, 
integrity and partnership.
During my time as a graduate student in Japan, I joined 
in traditional activities such as Aikido and Karate. I also 
travelled extensively through the country, and explored 
the beautiful contrasts between the coastal and 
mountainous areas. JAIST provided me with an enriching 
environment in which I could integrate, and learn about 
Japan’s history, culture and  values. 
All in all, I believe that the education and the personal 
experiences I acquired as a postgraduate student at 
JAIST have instilled in me the qualities required to 
develop an international career, and to improve my 
cross-cultural skills, which are critical in the global 
business environment, but which are often overlooked.

Antonio Caraballo,
Ph.D.

Patrick Degenaar,
Ph.D.

My first impression about JAIST is the 
access to scientif ic supplies. I  have 
everything I need for my research, from 
well-equipped laboratories with innovative 
technical instruments for material synthesis 
and characterization, to thousands of reference books, hundreds of 
free-access scientific journals and the valuable advice of outstanding 
professors. We can always follow the developments in science around 
the world through JAIST’s well-developed information network. In 
addition, JAIST gives students chances to join great conferences in 
other countries. We can present our research, listen to all the 
comments and advice, discuss and exchange our experiences, learn 
and enjoy culture. With these excellent conditions, all I have to do is 
to enjoy research and do my best. 
This area is especially quiet and peaceful with the beauty of four 
seasons, which is helpful to us to focus on research and study. If you 
want to relax after studying hard, it just takes 30 minutes to go 
downtown and enjoy the city atmosphere of Kanazawa. I’m interested 
in nature more, so I usually choose to head west to the beach or head 
east to spectacular Mt. Hakusan. Life in JAIST is very comfortable. We 
have nice, convenient student housing, various activities and 
interesting clubs such as dance club, football club, flower 
arrangement group, tea ceremony, etc. One more special thing I must 
mention is international friendship of Japanese and foreign students. 
That’s the most interesting and exciting experience I have. By learning 
in an international environment, I’ve gained a truly global network of 
peers who are also working hard to advance their own research. 

Studying in Japan has been one of the 
best decisions I’ve ever made in my life. I 
am one of the first group of students to 
enroll in the Joint-PhD. Dual Education 
program. I am so proud to be one of the 
members of Prof. Yamaguchi’s laboratory, in which the research 
projects focus on fundamental study of polymer processing 
operations, considering industrial applications. I researched the 
material design of high-performance polypropylene based on 
precise control of molecular orientation, and the final targets of the 
polymeric materials are to be used for automobile applications. 
During my stay here, I’ve gotten many opportunities from my 
advisor to attend both domestic and international conferences. 
Through these opportunities, I received two awards; one is the Best 
Poster Presentation of Asian Workshop on Polymer Processing 2010 
in Hanoi, Vietnam, and the other is ANTEC 2012 Graduate Student 
Poster Competition, Ken J. Braney International Award 2012 in 
Orlando, Florida, USA.
Every day as a student in JAIST, I learn not only research using 
technologically advanced facilities, but also knowledge-sharing in 
such a multicultural environment. This has enhanced my knowledge 
of other countries and cultures, and I have met people from all over 
the world. It is a good chance to grow up independently and widen 
my horizons, making it not only a beautiful experience but also a 
useful one. So I have to say that the two and half years I have spent 
studying here have exceeded my expectations. Finally, I strongly 
encourage people of all ages to come to study in JAIST, the 
experience is truly worth it!! 

I am a Dual Degree master’s student from 
Delhi University, carrying out a one-year 
research project at JAIST. The reason I 
decided to come to JAIST was the 
positive response and praises given to 
JAIST by previous students from Delhi, for its state-of-the-art 
research facilities and equipments which help develop a researcher’s 
mind. Here at JAIST we have access to a variety of analytical 
instruments, which makes research a lot easier and more fun.
JAIST has a large number of international students, so we have a 
very interesting multicultural environment. Also, it provides us 
ample opportunities for interacting with different people and 
learning about various cultures. In our lab itself we have students 
from Japan, India, China, Thailand and Vietnam, and this makes 
working in the lab very enjoyable.
 Living at JAIST has been a great experience both in terms of 
research and extracurricular activities. JAIST is surrounded by 
splendid natural beauty, which inspires us to explore the nearby 
surrounding areas. We usually borrow bicycles from the school itself 
(since JAIST has a large number of bicycles for students), and during 
the weekend we all go together to explore the surroundings of 
JAIST. Also, the JAIST shuttle bus links us to various stations, so we 
can easily travel to different regions of Japan and enjoy sightseeing.
Overall, coming to JAIST has been a very pleasant experience for 
me. It not only helped me mature as a researcher, but also helped 
me learn about different cultures. If given a chance, I would like to 
come here again for a doctoral degree.

I am a doctoral student in Tsukahara 
Lab. on Molecular Biology which gives 
me an opportunity to explore the 
chemistry of l ife and the medical 
sciences. There were multiple factors 
that guided me to decide to become a proud member of the 
JAIST family.  Most importantly, JAIST offers a friendly but 
serious atmosphere for high quality research, which meets my 
expectations for depth and breadth of education and life quality. 
JAIST is a hub of multiple cultures.  Approximately 25% of 
students are foreign students. After coming here, I found 
multiple cultures are living together in a highly harmonic manner, 
which gives me the sense of globalization of cultures. Coming 
from a Muslim culture, I did not find any difficulties to follow my 
culture. This gives me mental satisfaction, and helps me to 
concentrate on my research.  My professor is very kind, and 
careful in choosing foods for a lab party or any other occasions. 
Moreover, in JAIST, we have a cultural organization, the JAIST 
Muslim Circle, JMC in which, being a member, anyone can learn 
the depth of Muslim culture along with other different cultures.
JAIST, research, faculty, and the students have surpassed all my 
expectations.  I expected new friends, but now I have immense 
feelings of satisfaction, that I have achieved a new family.  I 
expected excellence in research, and am consistently impressed 
both with the enthusiasm and energy of my professor to nurture 
me, and with the state-of the art lab facilities. I have noticed that 
JAIST has a progressive attitude and constant desire to improve.

On a personal level, I have some fond memories of skiing 
in Ichirino, camping on Mount Hakusan, and cycling over 
the mountains to Gifu and Toyama, and attending the 
various matsuri festivals around the prefectures. In 
Ishikawa, each season is pronounced and allows it’ s own 
special activities. Kanazawa city is very beautiful and I’ m 
keen to return one day to visit with my family. Perhaps 
even climb Hakusan once more with my son.
When I returned to Europe, I found there was a great 
respect for having studied my PhD in Japan. It allowed 
me to get a post-doctoral position, and later a 
lectureship position, at Imperial College in London. 
However, I learned to really appreciate the countryside at 
JAIST and decided to move from London. I now have my 
own large laboratory in Newcastle, UK, where I bring 
together optoelectronics and neuroscience research 
(http://research.ncl.ac.uk/neuroprosthesis/) and lead a 
European project (www.optoneuro.eu) on retinal 
prosthesis. 
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CMI Retreat 2010, Beth Israel Deaconess  Medical Center, Harvard Medical School

Symmetry-sensitive Nonlinear
Optical Microscopy

List of Groups

Materials Characterization and Device Fabrication  (Physics)

New Materials Design and Synthesis  (Chemistry)

Mizutani
Group

Nanoscale Surface Science
Nanoprobe Technology

Tomitori
Group

P8

Development of Nanomaterials Based on the
Understanding of Surfaces and Interfaces

Yamada-Takamura
Group

New Research Fields In Compound
Semiconductors: Spintronics and NMEMS

Yamada
Group

P9

Compound Semiconductor Materials and
Devices for Ultra-high-speed Electronics

Suzuki
Group

Hybrid Nanoelectronics and Atomic-scale Devices - Emerging
Nanotechnologies for ‘More-than-Moore’ and ‘Beyond CMOS’ Era

Mizuta
Group

P10

Science and Technology of Low-temperature
Thin Film Growth for Electron Devices 

Horita
Group

Functional Oxide Devices and
Their Fabrication Technologies 

Tokumitsu
Group

P11

Creation and Physical Properties
of Functional Materials

Direct Formation of Electronic
Devices Using Functional Solutions

Iwasaki
Group

Shimoda
Group

P12

Organic Electronic Devices - An Inter- disciplinary
Research Field that Integrates Chemistry and Physics

Murata
Group

Development of Si-based Next-generation
Solar Cells Through Novel Process Technologies

Ohdaira
Group

P13

Thermoelectric Conversion and 
Condensed-matter Physics 

Koyano
Group

Materials Design From
First-principles

Ozaki
Group

P14

Metal Nanocrystal Chemistry: Structure-designed
Preparations and  Catalytic Applications  

Miyake
Group

Design of Energy Materials by
Hetero Atom Chemistry

Matsumi
Group

P15

Nanoprotonics – Creation of
Emergent Chemical Devices –

Nagao
Group

Nano-structured Heterogeneous Catalysts for
Biomass-derived Material Conversion into Valuable Chemicals

Ebitani
Group

P16

Nanoparticle Science and Technology
From Synthesis to Applications

Maenosono
Group

Development of Next-generation 
Highly Functional Polyolefin Materials

Terano
Group

P17

Single-Molecular Imaging of Polymers Shinohara
Group

Design of Advanced Polymeric
Materials by Rheological Approach

Yamaguchi
Group

P18

Biomolecule Materialization
Based on Multifunctional Polymers

Kaneko
Group

Functional Polymeric Biomaterials for
Controlling the Functions of Living Systems

Matsumura
Group

P19

Biofunction and Organization  (Biology)

Microfluidic Devices and Sensors for
Biochemical and Medical Applications

Takamura
Group

Micro-mechanical Devices
Powered by Motor Proteins

Hiratsuka
Group

P20

Protein Engineering with
Nonnatural Amino Acids

Hohsaka
Group

DNA Manipulation Without
Enzymes

Fujimoto
Group

P21

Membrane Dynamics and 
Cellular Signal Transduction

Takagi
Group

Soft Matter Physics Approach 
to Cell-mimicking Systems

Hamada
Group

P22

Development of Innovative Medical
Technology Based on RNA Research

Tsukahara
Group

From Basics to Application of Proteins Studied
by NMR-based Structural and Functional Biology

Ohki
Group

P23

I received my doctoral degree in Materials Science from 
JAIST in 2002, and currently I am a faculty member with 
the Electrical and Computer Engineering Department at 
the University of Calgary in Canada. I love teaching and 
enjoy doing research.
My dream to do research in magnetoelectronics was 
seeded while I was studying at the University of 
Cambridge in England. This bloomed at JAIST under 
Professor Hidenobu Hori’s tutelage. The School of 
Materials Science at JAIST has outstanding research 
facilities, including a world-class cleanroom with nanoscale 
device fabrication and in-situ characterization facilities. I 
did not know Japanese language before going to JAIST in 
1998, but I had no difficulties in my study. Higher-level 
courses were offered in English. The students in the lab 
were so friendly that everyone was willing to help me 
make a smooth transition to a new system and culture, 

and the institute provided me a fulltime tutor for this. 
After completing my two-year postdoctoral research at 
Osaka University, I left Japan in 2004. Some of my best 
Japanese friends at JAIST came to Osaka and had a 
farewell party for me. 
JAIST is located in the Mount Hakusan area, and within 20 
minutes drive from the Japan Sea. I loved the spectacular 
scenic beauty of Hakusan. The mountain is a paradise for 
hiking, skiing, fishing, camping, gliding, and so on. The 
people in the community around JAIST are very friendly to 
the foreign students, and they are respectful to foreign 
culture and religion. I regularly participated in various 
cultural and social events in the community. 
The School of Materials Science at JAIST is a perfect place 
for postgraduate study and I feel proud that I had this 
opportunity. I still miss JAIST, and I wish I could go back.

Associate Director of Students
Department of Electrical and
Computer Engineering
University of Calgary

Anis Haque,
Ph.D.

I am a faculty member of the Beth Israel Deaconess 
Medical Center and Harvard Medical School. I am a 
graduate of the Polymer-Nano Science Program at 
Chonbuk National University, South Korea and earned my 
Ph.D. degree in biomaterials and drug delivery systems 
from JAIST. In 2005, I extended my research into 
molecular imaging and tumor targeting, and joined the 
Center for Molecular Imaging at Beth Israel Deaconess 
Medical Center in Boston, Massachusetts. I was promoted 
to Instructor in Medicine in 2008, and Assistant Professor 
of Medicine in 2011 at Harvard Medical School. My 
laboratory focuses on the development of new diagnostic 
agents to solve important problems in oncology and 
clinical medicine, with an emphasis on in vivo imaging and 
tumor-specific contrast agent development. A theme of 
study over the last five years has been the interaction of 
nanoparticles with the body, and the establishment of 
design parameters to achieve adequate biodistribution 
and clearance for tumor imaging.

My research is focused on the development of novel 
agents for cancer diagnosis, staging, and treatment. 
Targeted nanoparticles, which are capable of carrying a 
large “payload” that can be used for disease diagnosis 
and treatment, are especially important  Our recent 
studies have focused on defining the chemical and 
physiological properties required for nanoparticles to be 
cleared effectively.
Along a similar theme, we have been systematically 
probing the relationships among diagnostic agent 
hyd rodynamic  d i amete r,  shape ,  cha rge ,  and  
hydrophobicity on in vivo biodistribution and clearance. 
Armed with the ability to a priori engineer small 
molecules, my final area of interest is the discovery of lead 
compounds that bind specifically to living cancer cells. I 
have supervised the Robotic Chemistry Group at the 
BIDMC Center for Molecular Imaging, which is capable of 
quickly screening thousands of small molecules against 
dozens of types of living cancer cells. 

Hak Soo Choi,
Ph.D.

Assistant Professor of Medicine
Beth Israel Deaconess Medical Center,
Harvard Medical School

Material Voice
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We aim at the new frontier in surface science on a nanoscale 
through development of novel instrumentation based on scanning 
probe microscopy/spectroscopy (SPM/SPS) techniques. SPM can 
depict atom-resolved images of sample surfaces using an atomically 
sharpened tip, which is scanned over the surfaces while maintaining 
constant tunneling current or force between the tip and the 
surfaces. Quantum mechanical behaviors can be interestingly 
revealed by the methods. Our targets cover exotic materials such as 
semiconductors, oxides, atoms and molecules adsorbed on their 
surfaces, and point contacts and welding towards new nanome-
chanical electronic devices and chemical reactions.

“Lateral distribution of Li atoms at the initial stage of adsorption on TiO2(110) 
surface”, H. Tatsumi, A. Sasahara and M. Tomitori, J. Phys. Chem. C 116 (2012) 
13688.
“Local interaction imaging by SiGe quantum dot probe”, Y. Jeong, M. Hirade, R. 
Kokawa, H. Yamada, K. Kobayashi, N. Oyabu, T. Arai, A. Sasahara and M. Tomitori, 
Current Appl. Phys. 12 (2012) 581.
“Atomic scale analysis of ultrathin SiO2 films prepared on TiO2(100) surfaces”, A. 
Sasahara, C. L. Pang and M. Tomitori, J. Phys. Chem. C 114 (2010) 20189.
“Adsorption state of 4,4”-diamino-p-terphenyl through an amino group bound to Si 
(111)-7x7 surface examined by X-ray photoelectron spectroscopy and scanning 
tunneling microscopy”, T. Nishimura, A. Itabashi, A. Sasahara, H. Murata, T. Arai and 
M. Tomitori, J. Phys. Chem. C 114 (2010) 11109.
“Frequency modulation atomic force microscope observation of TiO2(110) surfaces 
in water”, A. Sasahara and M. Tomitori, J. Vac. Sci. and Technol. B 28 (2010) C4C5
“Low-flux elucidation of initial growth of Ge clusters deposited on Si(111)-7x7 
observed by scanning tunneling microscopy”, Z. A Ansari, T. Arai and M. Tomitori, 
Phys. Rev. B 79 (2009) 033302.

Grant-in-Aid for Scientific Research (A), MEXT, 2012-2015, M. Tomitori, 44,980,000JPY
Grant-in-Aid for Challenging Exploratory Research, MEXT, 2010-2012, M. Tomitori, 3,770,000JPY
Grant-in-Aid for Scientific Research (A), MEXT, 2008-2011, M. Tomitori, 49,270,000JPY
Grand-in-Aid for Young Scientists (A), MEXT, 2009-2011, A. Sasahara, 26,780,000JPY
Grant-in-Aid for Scientific Research (A), MEXT, 2005-2007, M. Tomitori, 48,360,000JPY
Development of System and Technology for Advanced Measurement and Analysis, JST, 
2005-2010, M. Tomitori, 46,000,000JPY

Symmetry-sensitive Nonlinear
Optical Microscopy

Professor Goro Mizutani
Assistant Professor Yoshihiro Miyauchi

Mizutani Group

E-mail: mizutani@jaist.ac.jp

What images do you expect, if you can map the information of mo-
lecular shapes?  Such imaging can be done by detecting optical 
sum frequency generation (SFG) or second harmonic generation 
(SHG) from materials.  We develop SFG and SHG microscopes for 
detecting non-centrosymmetric species in biomaterials and on 
surfaces.  In figures (a) and (b) below, you see visible and SHG 
images of a part of a water plant, respectively.  Starch is judged to 
be localized only in the future seed in the image (b) and the relevant 
polysaccharide structures can be analyzed in the SFG images reso-
nant with molecular vibrations.  SFG microscopy has been also 
shown to serve as the only method to visualize non-destructively the 
hydrogen distribution on the silicon surface.

Outline:

The Ogasawara Foundation for Research and Development, 2004, G. Mizutani, 200,000JPY
The Ogasawara Foundation for Research and Development, 2005, G. Mizutani, 100,000JPY
JST, CREST, 2006-2010, G. Mizutani, 187,387,000JPY
Grant-in-Aid for Scientific Research (C), MEXT, 2011-2014, G. Mizutani, 7,000,000JPY
The Ogasawara Foundation for Research and Development, 2012, G Mizutani, 170,000JPY

Recent selected publications:

Recent research funds

Outline:

Recent selected publications:

Recent research funds

Professor Masahiko Tomitori
Assistant Professor Akira Sasahara

E-mail: tomitori@jaist.ac.jp

Tomitori Group

Nanoscale Surface Science
Nanoprobe Technology

Ge dots on a Si tip

Development of Nanomaterials
Based on the Understanding of
Surfaces and Interfaces

Associate Professor Yukiko Yamada-Takamura
Assistant Professor Antoine Fleurence

Yamada-Takamura Group

E-mail: yukikoyt@jaist.ac.jp

Modern industry is founded on thin film materials technologies, 
ranging from protective coatings to electronic devices, and in order 
to improve their performance, controlling film-substrate interfaces is 
critical. The surfaces and interfaces become even more important in 
the growth of nanomaterials and their properties, since the bulk 
part is reduced and the surfaces and interfaces become dominant. 
Our aim is to develop new nanomaterials based on the atomistic 
understanding of surfaces and interfaces  with the support of 
advanced microscopies, such as scanning tunneling microscopy and 
transmission electron microscopy.
The hottest topic in our group, right now, is the study of Si-version 
graphene, “silicene” , which is an ultimate Si-made nanomaterial 
with single-atom thickness. We found this new two-dimensional 
material while trying to understand the surface structure of diboride 
thin films grown on Si wafers. “Silicene” is a fruit of successful 
collaboration with the photoelectron spectroscopy group and the 
first-principles calculation group in JAIST.
Webpage: http://www.jaist.ac.jp/ms/labs/yukikoyt  

Outline:

Funding Program for Next Generation World-Leading Researchers, JSPS, 2010-2013, Y. 
Yamada-Takamura, 145,600,000JPY
Grant-in-Aid for Research Activity Start-up, JSPS, 2012-2013, A. Fleurence, 2,990,000JPY
Grant-in-Aid for Scientific Research on Priority Areas, MEXT, 2010, Y. Yamada-Takamura, 
1,900,000JPY
Grant-in-Aid for Young Researchers (A), JSPS, 2007-2009, Y. Yamada-Takamura, 25,480,000JPY
Research grant, Murata Science Foundation, 2008, Y. Yamada-Takamura, 1,200,000JPY

Recent research funds

New Research Fields
In Compound Semiconductors: 
Spintronics and NMEMS

Professor Syoji Yamada
Assistant Professor Masashi Akabori

Yamada Group

E-mail: shooji@jaist.ac.jp

We have focused our research on the spintronics and nano-micro 
electro-mechanical system (NMEMS) based on compound semicon-
ductor hetero-structures (GaAs related). In the spintronics study, we 
are aiming to realize spin-FET operating in the principle of spin-orbit 
interaction (SOI), which appears strongly in the two-dimensional 
electron gas (2DEG) in narrow-gap hetero-junction. We also 
recently succeeded to grow the promising structure with bi-layer 
2DEG. Another topic is a unique fabrication of NMEMS structure 
such as small cantilevers by strain driven process. Those cantilever 
components can be applied as a highly sensitive mass sensor and / 
or multi-probe contactor in the LSI testing equipments.  

Outline:

FS contract research, JST Innovation Plaza Ishikawa, 2009-2011, S Yamada, 1,300,000JPY
JST ALCA project, 2011-2012, S. Yamada, 5,000,000JPY

Recent selected publications:

Recent research funds

Very small cantilever
made of GaAs by
strain-driven
fabrication process 

Recent selected publications:
“Optical second harmonic generation from Pt nanowires with boomerang-like 
cross-sectional shapes”, Y. Ogata, N. A. Tuan, Y. Miyauchi, and G. Mizutani, J. 
Appl. Phys. 110 (2011) 044301.
“Discovery of deep and shallow trap states from step structures of rutile TiO2 
vicinal surfaces by second harmonic and sum frequency generation spectroscopy”, 
H. Takahashi, R. Watanabe, Y. Miyauchi, and G. Mizutani, J. Chem. Phys. 134 
(2011) 154704.
“Optical second harmonic generation at heterojunction interfaces of a 
molybdenum trioxide layer and an organic layer”, A. B. El Basaty, Y. Miyauchi, G. 
Mizutani, T. Matsushima, and H. Murata, Appl. Phys. Lett. 97 (2010) 193302.
“Simultaneous optical second harmonic and sum frequency intensity image 
observation of hydrogen deficiency on a H–Si(1 1 1) 1 x 1 surface after IR light 
pulse irradiation”, Y. Miyauchi, H. Sano, J. Okada, H. Yamashita, and G. Mizutani, 
Surf. Sci. 603 (2009) 2972.
“Selective observation of starch in a water plant by nonlinear optical microscopy”, 
Y. Miyauchi, H. Sano, and G. Mizutani, J. Opt. Soc. Am. A 23 (2006) 1687.

“Experimental evidence for epitaxial silicene on diboride thin films”, A. Fleurence, 
R. Friedlein, T. Ozaki, H. Kawai, Y. Wang, and Y. Yamada-Takamura, Phys. Rev. 
Lett. 108 (2012) 245501. (Selected for the June, 2012 issue of Virtual Journal of 
Nanoscale Science & Technology)
“Scanning tunneling microscopy investigations of the epitaxial growth of ZrB2 on 
Si(111)”, A. Fleurence and Y. Yamada-Takamura, Phys. Status Solidi (c) 8 (2011) 
779. [Featured on the front cover]
“Surface electronic structure of ZrB2 buffer layers for GaN growth on Si wafers”, Y. 
Yamada-Takamura, F. Bussolotti, A. Fleurence, S. Bera, and R. Friedlein, Appl. 
Phys. Lett. 97 (2010) 073109. (Selected for the August 30, 2010 issue of Virtual 
Journal of Nanoscale Science & Technology)
“Growth of single-crystalline zirconium diboride thin film on sapphire”, S. Bera, Y. 
Sumiyoshi, and Y. Yamada-Takamura, J. Appl. Phys. 106 (2009) 063531.

“Magnetic field dependency of spin-splitting in InGaAs./InAlAs two-dimensional 
electron gas with strong Rashba spin-orbit coupling”, S. Yamada, S. Nitta, H. Iwase, 
M. Akabori, Y. Imanaka, and T. Takamasu, J. Physics 334 (2011) 012063.
“Growth and Magneto-transport Characterization of Double-doped InGaAs/InAlAs 
Heterostructures with High Indium Compositions”,M. Akabori, K. Morimoto, W. 
Wei, H. Iwase, and S. Yamada: Proceedings of the 30th International Conference on 
the Physics of Semiconductors, accepted for publication.
“In-plane anisotropic transport in 2DEGs having a strong spin-orbit coupling in 
In0.75Ga0.25As/ In0.75Al0.25As hetero-junctions”, S. Nitta, H. K. Choi and S. Yamada, 
Physica E42 (2010) 987.
“Spin-splitting in an almost strain-free InGaSb/InAlSb two-dimensional electron gas 
by magneto-resistance measurements”, M. Akabori, V. A. Guzenko, T. Sato, T. 
Schapers, T. Suzuki, S. Yamada, Phys. Rev. B 77 (2008) 205320.
“Spin injection in FM/2DEG/FM structures in high-quality InGaAs/InAlAs inverted 
HEMTs”, H. K. Choi, A. Nogami, T. Kakegawa, M. Akabori and S. Yamada, Physica 
E40 (2008) 1772.
“Fabrication of 3D micro cantilevers based on MBE-grown semiconductor layers”, 
H. Iwase, H. Choi, M. Akabori, T. Suzuki, S. Yamada, D. Yamamoto and T. Ando, 
Proc. 13th Int. Conf. on Modulated Semiconductor Structures, Genova, July (2007)
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Atomscale materials such as graphene – single carbon layer and 
ultrathin SOI (silicon-on-insulator) are used to fabricate ultrasmall 
transistors, single-molecular sensors and NEMS, and their extreme 
characteristics are unveiled. Novel hybrid functional devices – 
abrupt switch, nonvolatile memory and nanosensor - are developed 
by co-integrating NEMS and conventional devices such as MOSFET 
and single-electron transistors. Single-electron spin based quantum 
information technology is also developed by integrating multiple 
quantum dots, a nano magnet, a nano electron-spin-resonance 
(EMR) device and a readout on Si and graphene platform with a 
long spin decoherence time. 

“Numerical analysis of zeptogram/Hz-level mass responsivity for in-plane resonant 
nano-electro-mechanical sensors”, F. A. Hassani, C. Cobianu, S. Armini, V. Petrescu, 
P. Merken, D. Tsamados, A. M. Ionescu, Y. Tsuchiya and H. Mizuta , Microelectronic 
Engineering 88 (2011) 2879.
“Tailoring the thermal Casimir force with graphene”, V. Svetovoy, Z. Moktadir, M. 
Elwenspoek and H. Mizuta, Euro Phys. Lett. 96 (2011) 14006.
“Helium ion beam milling and deposition”, S. Boden, Z. Moktadir, D.M. Bagnall, H. 
Mizuta and H. Rutt, Microelectronic Engineering 88 (2011) 2452.
“Study of single-charge polarization on a pair of charge qubits integrated onto 
silicon double single-electron transistor readout”, Y. Kawata, Y. Tsuchiya, S. Oda 
and H. Mizuta , IEEE Trans. Nanotechnology 7 (2008) 617.
“SOI-based radio-frequency single-electron transistors operating at temperatures 
above 4.2 K”, M. Manoharan, Y. Tsuchiya, S. Oda and H. Mizuta, Nano Lett. 8 (2008) 
4648.
“Electron transport in nanocrystalline silicon, Device Applications of Silicon 
Nanocrystals and Nanostructures”, H. Mizuta, S. Oda, S. Uno, N. Mori and N. 
Koshida, (Nanostructure Science and Technology), N. Koshida ed. Springer (2008) 
197.

Grant-in-Aid for Scientific Research (B), MEXT, 2010-2013, H. Mizuta, 15,000,000JPY
UK RC EPSRC, 2010-2013, H. Mizuta, 1,020,000GBP
EU Framework Program 7, 2008-2012, H. Mizuta, 454,000EURO
UK RC EPSRC-JST Strategic Cooperative Program, 2011-2014, H. Mizuta, 95,000GBP
Grant-in-Aid for Scientific Research (B), MEXT, 2006-2007, H. Mizuta, 15,400,000JPY
Grant-in-Aid for Germ Research, MEXT, 2006, H. Mizuta, 3,600,000JPY
Mitusbishi Foundation Natural Science Research Funding, 2006-2007, H. Mizuta, 8,000,000JPY

Compound Semiconductor
Materials and Devices
for Ultra-high-speed Electronics

Associate Professor Toshi-kazu Suzuki 

Suzuki Group

E-mail: tosikazu@jaist.ac.jp

For the purpose of further progress in future ultra-high-speed elec-
tronics including optoelectronics, developments of new compound 
semiconductor devices are important. In our laboratory, we study 
compound semiconductor materials and their device physics for the 
future electronics, based on narrow-gap semiconductors such as 
InAs, and also wide-gap ones such as GaN. In particular, we investi-
gate heterogeneous integration technologies of these compound 
semiconductor devices in combination with different materials, 
which will open up superior or novel functionalities in electronics, 
leading to “More than Moore” technological diversification.

Outline:

“Analysis of AlN/AlGaN/GaN metal-insulator-semiconductor structure by using 
capacitance-frequency-temperature mapping”, H.-A. Shih, M. Kudo, and T. Suzuki, 
Appl. Phys. Lett. 101 (2012) 043501.
“Electron distribution and scattering in InAs films on low-k flexible substrates”, C. 
T. Nguyen, H.-A. Shih, M. Akabori, and T. Suzuki, Appl. Phys. Lett. 100 (2012) 
232103.
“Application of sputtering-deposited AlN films to gate dielectric for AlGaN/GaN 
metal-insulator-semiconductor heterojunction field-effect transistor”, H.-A. Shih, 
M. Kudo, M. Akabori, and T. Suzuki, Jpn. J. Appl. Phys. 51 (2012) 02BF01.
“Fabr icat ion and analys is  of  AlN/GaAs(001)  and AlN/Ge/GaAs(001)  
metal-insulator-semiconductor structures，M. Kudo, H.-A. Shih, M. Akabori, and T. 
Suzuki, Jpn. J. Appl. Phys. 51 (2012) 02BF07.
“Transparent oxide thin-film transistors using n-(In2O3)0.9(SnO2)0.1/InGaZnO4 
modulation-doped heterostructures”, S. Taniguchi, M. Yokozeki, M. Ikeda, and T. 
Suzuki, Jpn. J. Appl. Phys. 50 (2011) 04DF11.
“Electron transport properties of InAs ultrathin films obtained by epitaxial lift-off 
and van der Waals bonding on flexible substrates”, H. Takita, N. Hashimoto, C. T. 
Nguyen, M. Kudo, M. Akabori, and T. Suzuki, Appl. Phys. Lett. 97 (2010) 012102.

Joint Research Grant from Sony Corporation, 2012, T. Suzuki, 1,000,000JPY
Joint Research Grant from Advantest Laboratories Limited, 2010-2012, T. Suzuki, 4,500,000JPY
Joint Research Grant from Sony Corporation, 2011, T. Suzuki, 3,000,000JPY
Research Grant, Foundation for Technology Promotion of Electronic Circuit Board, 2010, T. 
Suzuki, 800,000JPY
Joint Research Grant from Horiba Limited, 2007-2009, T. Suzuki, 4,200,000JPY
Grant-in-Aid for Scientific Research (C), MEXT, 2006-2007, T. Suzuki, 3,960,000JPY

Recent selected publications:

Recent research funds

Hybrid Nanoelectronics and Atomic-scale
Devices - Emerging Nanotechnologies for
‘More-than-Moore’ and ‘Beyond CMOS’ Era

Outline:

Recent selected publications:

Recent research funds

Mizuta Group

E-mail: mizuta@jaist.ac.jp

Professor Hiroshi Mizuta
Assistant Professor Manoharan Muruganathan

Science and Technology of
Low-temperature Thin Film Growth for
Electron Devices 

Associate Professor Susumu Horita

Horita Group

E-mail: horita@jaist.ac.jp

Our group researches low-temperature crystallization of an Si film 
on a glass or plastic substrate and low-temperature formation of an 
Si oxide (SiO2) film for thin-film transistors. These techniques for 
low–temperature film growth are desirable for energy saving, 
resources saving, and preventing global warming in future. We try 
to make Si films Crystallize on glass substrates at less than 300˚C by 
using a seed layer of polycrystalline YSZ (yttria-stabilized zirconia). 
SiO2 films are deposited by thermal reaction between environmen-
tally safe silicone oil and ozone gas at 200˚C. We investigate and 
discuss film growth and material properties scientifically, which will 
satisfy your research mind. 

Outline:

“Low-temperature crystallization of silicon films directly deposited on glass 
substrates covered with yttria-stabilized zirconia layers”, Horita and H. Sukreen, 
Jpn. J. Appl. Phys. 49 (2010) 105801.
“Disturb-free writing operation for ferroelectric gate field-effect transistor 
memories with intermediate electrodes”, S. Horita and B. N. Q. Trinh, IEEE Trans. 
Electron Devices 56 (2009) 3090.
“Low temperature deposition and crystallization of silicon film on an HF-etched 
polycrystalline yttria-stabilized zirconia layer rinsed with ethanol solution“, S. Horita 
and H. Sukreen, Appl. Phys. Express 2 (2009) 04120.
”Low-temperature deposition of silicon oxide film from the reaction of silicone oil 
vapor and ozone gas”, S. Horita, K. Toriyabe, and K. Nishioka, Jpn. J. Appl. Phys. 
48 (2009) 035501.
“Surface modification of an amorphous Si thin film crystallized by a linearly 
polarized Nd:YAG pulse laser beam”, S. Horita, H. Kaki, and K. Nishioka, J. Appl. 
Phys. 102 (2007) 013501.
“Multi-reflection effect on formation of periodic surface structure on an Si film 
melting-crystallized by a linearly polarized Nd:YAG pulse laser beam”, S. Horita, H. 
Kaki, and K. Nishioka, Jpn. J. Appl. Phys. 46 (2007) 3527.

FS contract research, JST Innovation Plaza Ishikawa, 2002, S.Horita, 1,000,000JPY
JST, Research Seeds Growth, 2005, S. Horita, 2,000,000JPY
JST, Research Seeds Growth, 2006, S. Horita, 2,000,000JPY
Grant-in-Aid for Scientific Research (C), JSPS, 2009-2011, S. Horita, 4,680,000JPY

Recent selected publications:

Recent research funds

Functional Oxide Devices and
Their Fabrication Technologies 

Professor Eisuke Tokumitsu

Tokumitsu Group

E-mail: e-toku@jaist.ac.jp

Since metal oxides have a variety of electrical properties, we can 
fabricate various materials from electrodes, semiconductors to insu-
lators using oxides as well as ferroelectric and resistive switching 
materials. In our group, novel functional electron devices using 
oxides and their fabrication technologies have been investigated. 
We have pointed out the ferroelectric gate insulator can control 
huge charge density along with nonvolatile memory function and 
reported transparent and flexible ferroelectric-gate transistors 
(FGTs) using oxide channels. In addition, we have successfully fabri-
cated all layers of the FGT, electrodes, gate insulator and channel, 
by solution deposition process.

Outline:

“A 60 nm channel length ferroelectric-gate field-effect transistor capable of fast 
switching and multilevel programming”, Y. Kaneko, Y. Nishitani, M. Ueda, E. 
Tokumitsu, and E. Fujii, Appl. Phys. Lett. 99 (2011) 182902.
“Multiagent strategic interaction based on a game theoretical approach to 
polarization reversal in ferroelectric capacitors”, D. Ricinschi and E. Tokumitsu, J. 
Adv. Comput. Intell. Intell. Informat. 7 (2011) 806.
“Low-voltage operation of ferroelectric gate thin film transistors using indium 
gallium zinc oxide-channel and ferroelectric polymer poly(vinylidene 
fluoridetrifluoroethylene)”, Gwang-Geun Lee, Y. Fujisaki, H. Ishiwara, and E. 
Tokumitsu, Appl. Phys. Exp. 4 (2011) 091103.
“The flexible non-volatile memory devices using oxide semiconductors and 
ferroelectric polymer poly(vinylidene fluoride-trifluoroethylene)”, G.-G. Lee, E. 
Tokumitsu, S.-M. Yoon, Y. Fujisaki, J.-W. Yoon, and H. Ishiwara, Appl. Phys. Lett. 
99 (2011) 012901.
“Ferroelectric-gate thin-film transistor fabricated by total solution deposition 
process”, T. Miyasako, B. N. Q. Trinh, M. Onoue, T. Kaneda, P. T. Tue, E. 
Tokumitsu, and T. Shimoda, Jpn. J. Appl. Phys. 50 (2011) 04DD09.

Grant-in-Aid for Scientific Research (B), JSPS, 2012-2014, E. Tokumitsu, 14,000,000JPY
Grant-in-Aid for Exploratory Research, JSPS, 2012-2013, E. Tokumitsu, 3,100,000JPY
Grant-in-Aid for Scientific Research (B), JSPS, 2009-2011, E. Tokumitsu, 13,600,000JPY
Grant-in-Aid for Exploratory Research, JSPS, 2005-2006, E. Tokumitsu, 2,700,000JPY
Grant-in-Aid for Exploratory Research, JSPS, 2004, E. Tokumitsu, 3,600,000JPY

Recent selected publications:

Recent research funds

Fig. 1. TEM image around interface between 
crystallized Si film and YSZ layer. The Si film 
was deposited at 430oC by vacuum evapora-
tion. Now, we are trying tolower Si Crystalli-
zation Temperature.

Fig. 2. SEM image of SiO2 film deposited 
by silicone oil and ozone gas at 200oC. The 
film covers the whole trench structures with 
200-nm-width and 1300-nm-depth.
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Preservation of energy source and natural environment are the 
world wide serious problems. We focus on superconductivity and 
thermoelectricity. Especially, we have completed the development 
of special equipment related to evaluation of the thermoelectric 
figure of merit, ZT which is based on the voltage measurements in 
thermally isolated condition of the sample. This was successfully 
applied to the evaluation in microscopic thermoelectric devices. 
Right now, we are interested in nanoscopic thermoelectricity 
because of its high thermoelectric performance, where the equip-
ment with high measurement accuracy mentioned above would be 
inevitably required in new material creation.

We have been investigating solution processes applying for elec-
tronics devices such as thin film transistors, solar cells and others. 
Several classes of functional liquid materials are used, which include 
organic materials, metal oxide ones, liquid silicon (inc. its deriva-
tives) and metal nano particles dispersed in solvent. As for the fabri-
cation process, ink-jet, nano-imprint and self-assembling methods 
are used solely and in combination with each other. To control the 
solution process for making a good device, it is important to study 
wettability, spreading and micro patterning behaviors, phenomena 
during solvent drying and so on. Therefore, understanding of inter-
molecular and surface forces in a specified geometry and material 
condition is the essential part of our scientific activity. 

“Phase transition of Josephson vortices under high magnetic fields up to 30T in 
heavily overdoped YBa2Cu3O7−δ single crystals”, T. Naito, H. Iwasaki, T. Nishizaki, 
and N. Kobayasi, J. Low Temp. Phys. 159 (2019) 168.
“Thermal conductivity and Seebeck coefficient of 12CaO-7Al2O3 electride with a 
cage structure”, S. W. Kim, R. Tarumi, H. Iwasaki, H. Ohta, M. Hirano, and H. 
Hosono, Rhys. Rev. B 80 (2009) 075201.
“Thermoelectric property measurements of mesoscopic materials by the Harman 
method”, J. Thermoelectrics Soc. Jpn. 4 (2008) 11. (in Japanese)
“Evaluation of thermoelectric properties in Bi-microwires by the Harman method”, 
H. Iwasaki, H. Morita and Y. Hasegawa, Jpn. J. Appl. Phys. 47 (2008) 3576.
“The effect of Eu-substitution on thermoelectric properties of SrTi0.8Nb0.2O3”, K. 
Kato, M. Yamamoto, S. Ohta, H. Ohta, K. Koumoto, H. Muta, K. Kurosaki, S. 
Yamanaka, and H. Iwasaki, J. Appl. Phys. 102 (2007) 116107.
“Enhancement of the figure of merit in Bi-microwire arrays”, H. Iwasaki, H. 
Morita,D. Chikamori, M. Koyano, and Y. Hasegawa, Proc. 25th Int. Conf. on 
Thermoelectrics, (2006) 220.

“Deposition of platinum patterns by a liquid process”, Z. Shen, J. Li, Y. Matsuki, 
and T. Shimoda, Chem. Commun. 47 (2011) 9992.
“Totally solution-processed ferroelectric-gate thin-film transistor”, T. Miyasako, N. 
Q. T. Bui, M. Onoue, T. Kaneda, T. T. Phan, E. Tokumitsu, and T. Shimoda, Appl. 
Phys. Lett. 97 (2010) 173509.
“A low-temperature crystallization path for device-quality ferroelectric film”, J. Li, 
H. Kameda, N. Q. T. Bui, T. Miyasako, T. T. Phan, E. Tokumitsu, T. Mitani, and T. 
Shimoda, Appl. Phys. Lett. 97 (2010) 102905.
“Ab initio study of the polymerisation of cyclopentasilane”, A. Sugiyama, T. 
Shimoda, and H. C. Dam, Mol. Phys. 108 (2010) 1649.
“Spectral parameters and Hamaker constants of silicon hydride compounds and 
organic solvents”, T. Masuda, Y. Matsuki, and T. Shimoda, J. Colloid Interf. Sci. 
340 (2009) 298.

Joint Research Fund, Komatsu Ltd., 2011, H. Iwasaki, 750,000JPY
Joint Research Fund, Komatsu Ltd., 2010, H. Iwasaki, 750,000JPY
Grant-in-Aid for Scientific Research (C), MEXT, 2007-2008, H. Iwasaki, 3,500,000JPY
Research Grant, Shibuya Science, Culture and Sports Foundation, 2006-2007, H. Iwasaki, 
1,000,000JPY
Grant-in-Aid for Scientific Research (C), MEXT, 2003-2005, H. Iwasaki, 3,200,000JPY

ERATO (Shimoda Nano-Liquid Process Project), JST, 2006-2011, T. Shimoda, 
1700,000,000JPY
Advanced Low Carbon Technology Research and Development Program, JST, 2011-
2014, T. Shimoda, 320,000,000JPY

Shimoda Group

Outline:

Recent selected publications:

Recent research funds

Creation and Physical Properties of
Functional Materials

Outline:

Recent selected publications:

Recent research funds

Iwasaki Group

E-mail: hideo@jaist.ac.jp

Professor Hideo Iwasaki

E-mail: tshimoda@jaist.ac.jp

Professor Tatsuya Shimoda
Assistant Professor Jun-ichi Niitsuma

Direct Formation of Electronic
Devices Using Functional Solutions 

Organic Electronic Devices - An Inter-
disciplinary Research Field
that Integrates Chemistry and Physics

Professor Hideyuki Murata
Assistant Professor Toshinori Matsushima

Murata Group

E-mail: murata-h@jaist.ac.jp

Research on the properties of organic materials is one of the fields 
in which Japan has been leading the world. Organic electrolumines-
cent (EL) displays have been commercialized in Japan and the impli-
cations and significance of our success in organic electronic devices 
have been widely recognized. At Murata Laboratory we are devel-
oping organic electronic devices that are expected to play an 
important role in the ubiquitous society in the future. Our research 
interests involve synthesis of new materials and development of 
novel organic devices such as organic light emitting diodes (OLEDs), 
organic solar cells (OSCs) and organic memory transistors (OMTs).

Outline:

“Enhanced vertical concentration gradient in rubbed P3HT:PCBM graded bilayer 
solar cells”, V. Vohra, G. Arrighetti, L. Barba, K. Higashimine, W. Porzio, and H. 
Murata, J. Phys. Chem. Lett. 3 (2012) 1820.
“Enhancement of hole injection and electroluminescence characteristics by a 
rubbing-induced lying orientation of alpha-sexithiophene”, T. Matsushima and H. 
Murata, J. Appl. Phys 112 (2012) 024503.
“True photoluminescence spectra revealed in electrospun light-emitting single 
nanofibers”, Y. Ishii and H. Murata, J. Mater. Chem. 22 (2012) 4695.
“Improved initial drop in operational lifetime of blue phosphorescent organic light 
emitting device fabricated under ultra high vacuum condition”, H. Yamamoto, J. 
Brooks, M. S. Weaver, J. J. Brown, T. Murakami, and H. Murata, Appl. Phys. Lett. 
99 (2011) 033301.
“Electroluminescence from conjugated polymer electrospun nanofibers in solution 
processable OLEDs”, V. Vohra, U. Giovanella, R. Tubino, H. Murata, and C. Botta, 
ACS Nano 5 (2011) 5572.
“Enhanced charge−carrier injection caused by molecular orientation”, T. 
Matsushima and H. Murata, Appl. Phys. Lett. 98 (2011) 253307.

Grant-in-Aid for Scientific Research (A), MEXT, 2008-2011, H. Murata, 37,500,000JPY
Grant-in-Aid for Scientific Research on Innovative Areas (pi-Space), MEXT, 2008-2013, H. 
Murata, 24,200,000JPY
Research Grant (Green IT Project), NEDO, 2008-2013, H. Murata, 42,000,000JPY
Research Grant (FIRST Program), JSPS, 2009-2013, H. Murata, 50,000,000JPY

Recent selected publications:

Recent research funds

Development of Si-based
Next-generation Solar Cells Through
Novel Process Technologies

Associate Professor Keisuke Ohdaira

Ohdaira Group

E-mail: ohdaira@jaist.ac.jp

Solar cells fabricated by using silicon (Si), which is abundant on the 
earth, occupy a high share of the present world market, and will also 
be the mainstream of photovoltaic technology in the future. How-
ever, further cost reduction and efficiency improvement have been 
required for the Si-based solar cells, and we need greater techno-
logical breakthrough. We focus attention on novel process tech-
nologies such as flash lamp annealing (FLA) for the rapid formation 
of polycrystalline Si films, catalytic chemical vapor deposition (Cat-
CVD) for excellent surface passivation on crystalline silicon, and 
liquid Si to obtain amorphous Si films with extraordinarily low 
amount of material and energy.

Outline:

“Lateral crystallization velocity in explosive crystallization of amorphous silicon films 
induced by flash lamp annealing”, K. Ohdaira, N. Tomura, S. Ishii, and H. 
Matsumura, Electrochem. Solid-State Lett. 14 (2011) H372.
“Microstructure of polycrystalline silicon films formed through explosive 
crystallization induced by flash lamp annealing”, K. Ohdaira, S. Ishii, N. Tomura, 
and H. Matsumura, Jpn. J. Appl. Phys. 50 (2011) 04DP01.
“Variation of crystallization mechanisms in flash-lamp-irradiated amorphous silicon 
films”, K. Ohdaira, T. Nishikawa, and H. Matsumura, J. Cryst. Growth 312 (2010) 
2834.
“Polycrystalline Si films with unique microstructures formed from amorphous Si 
films by non-thermal equilibrium flash lamp annealing”, K. Ohdaira, T. Nishikawa, 
K. Shiba, H. Takemoto, and H. Matsumura, Phys. Stat. Solidi (c) 7 (2010) 604.
“Explosive crystallization of amorphous silicon films by flash lamp annealing”, K. 
Ohdaira, T. Fujiwara, Y. Endo, S. Nishizaki, and H. Matsumura, J. Appl. Phys. 106 
(2009) 044907.
“Formation of several-micrometer-thick polycrystalline silicon films on soda lime 
glass by flash lamp annealing”, K. Ohdaira, T. Fujiwara, Y. Endo, S. Nishizaki, and 
H. Matsumura, Jpn. J. Appl. Phys. 47 (2008) 8239.

Grant-in-Aid for Young Scientists (B), MEXT, 2011-2013, K. Ohdaira, 4,420,000JPY
PRESTO, JST, 2009-2013, K. Ohdaira, 40,000,000JPY
Grant-in-Aid for Young Scientists (B), MEXT, 2009-2011, K. Ohdaira, 4,550,000JPY
Research Grant, Shibuya Science, Culture and Sports Foundation, 2008, K. Ohdaira, 
1,000,000JPY
Research Grant, Kinki Invention Center, 2006, K. Ohdaira, 1,200,000JPY
Research Grant, Iketani Science and Technology Foundation, 2006, K. Ohdaira, 1,000,000JPY
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Computer simulations have been playing a very important role in 
materials science in accordance with recent development of mas-
sively parallel computers as typified by the K-computer project in 
Japan. Our main focus is devoted to develop highly efficient and 
accurate electronic structure methods to address realistic systems 
consisting of more than ten thousands atoms. Based on nearsight-
edness of density matrix and Wannier functions in quantum physics, 
we have developed an O(N) Krylov subspace method of which com-
putational cost is proportional to the number of atoms. The O(N) 
method has been successfully applied to a wide variety of problems 
such as molecular dynamics of chemical reactions in Li-ion battery 
and structural prediction for precipitate of carbide in bcc-Fe in 
recent years. The nearsightedness furthermore allows us to develop 
a numerically exact low-order scaling method and a nearly exact 
exchange functional, which may lead to highly accurate large-scale 
electronic structure calculations. Our continuous efforts for method-
ological development produce a versatile first-principle electronic 
structure calculation package: OpenMX (Open source package for 
Material eXplorer) which has been released to public and widely 
used by lots of groups around world.

Thermoelectric conversion technology has been attracting a great 
deal of attention as a means to solve current energy problems.  This 
technology enables direct alternative conversion between poor-
quality thermal energy and high-quality electric energy.  
We are identifying various properties of thermoelectric materials and 
their relevant compounds and developing new nano-composites 
using advanced equipment and innovative methods.  Especially, our 
laboratory has developed new high-temperature Pb&Te-free ther-
moelectric materials with complex structures. We have recently been 
conducting further research on these materials, and developing 
Bi-Sb-based low-temperature thermoelectric materials.

“Experimental evidence for epitaxial silicene on diboride thin films”, A. Fleurence, 
R. Friedlein, T. Ozaki, H. Kawai, Y. Wang, and Y. Yamada-Takamura, Phys. Rev. 
Lett. 108 (2012) 245501.
“Exchange functional by a range-separated exchange hole”, M. Toyoda and T. 
Ozaki, Phys. Rev. A 83 (2011) 032515.
“Dual spin filter effect in a zigzag graphene nanoribbon”, T. Ozaki, K. Nishio, H. 
Weng, and H. Kino, Phys. Rev. B 81 (2010) 075422.
“Efficient low-order scaling method for large-scale electronic structure calculations 
with localized basis functions”, T. Ozaki, Phys. Rev. B 82 (2010) 075131.
“O(N) Krylov subspace method for large scale ab initio electronic structure 
calculations”, T. Ozaki, Phys. Rev. B 74 (2006) 245101.

“Thermoelectric properties of mineral tetrahedrites Cu10Tr2Sb4S13 with low 
thermal conductivity”, K. Suekuni, K. Tsuruta, T. Ariga, and M. Koyano, Appl. Phys. 
Express 5 (2012) 051201.
“Nernst coefficient and scattering parameter in PbTe films”, T. Ariga, M. Koyano, 
and A. Ishida, Phys. Status Solidi B 249 (2012) 1546.
“Single crystal growth of Bi-Sb-Te thermoelectric materials by halide chemical 
vapor transport technique”, M. Koyano, J. Tanaka, K. Suekuni, and T. Ariga, J. 
Electron. Mater. 41 (2012) 1317.
“Thermoelectric properties of selenospinel Cu6Fe4Sn12Se32”, K. Suekuni, M. Kunii, 
H. Nishiate, M. Ohta, A. Yamamoto, and M. Koyano, J. Electron. Mater. 41 (2012) 
1130.
“Synthesis and electronic properties of thermoelectric and magnetic nanoparticle 
composite materials”, M. Koyano, D. Kito, K. Sakai, and T. Ariga, J. Electron. 
Mater. 40 (2012) 1078.
“Measurement of local peltier constant at a micro contact”, M. Koyano and N. 
Akashi, J. Electron. Mater. 37 (2009) 1037.

Grant-in-Aid for Scientific Research on Innovative Areas, MEXT, 2010-2012, T. Ozaki, 
650,000JPY
Research Fund, Nippon Steel Corp., 2010-2012, T. Ozaki, 150,000JPY
Research Fund, Fuji Film Corp., 2011-2012, T. Ozaki, 200,000JPY
Research Fund, Fujitsu Laboratory Corp., 2009-2012, T. Ozaki, 350,000JPY
Research Fund, Nissan Corp., 2007-2012, T. Ozaki, 300,000JPY
CREST, JST, 2004-2010, T. Ozaki, 700,000JPY

Grant-in-Aid for Scientific Research (C), JSPS, 2010-2012, M. Koyano, 3,400,000JPY
Science and Technology Incubation Program, JST Innovation Plaza Ishikawa, 2007-2009, 
M. Koyano, 78,000,000JPY
Grant-in-Aid for Scientific Research (C), JSPS, 2006-2008, M. Koyano, 3,500,000JPY
Grant-in-Aid for Research Activity Start-up, JSPS, 2010-2011, K. Suekuni, 3,887,000JPY
Research Grant, Thermal and Electric Energy Technology Foundation, 2011, K. Suekuni, 
1,000,000JPY
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Assistant Professor Koichiro Suekuni
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Ozaki Group

E-mail: t-ozaki@jaist.ac.jp

Associate Professor Taisuke Ozaki

Metal Nanocrystal Chemistry:
Structure-designed Preparations and 
Catalytic Applications  

Professor Mikio Miyake

Miyake Group

E-mail: miyake@jaist.ac.jp

We have been engaged in the study of metal nanocrystals (NCs) to 
develop their unique properties and structures. Especially, we are 
developing sophisticated preparation methods for precisely struc-
ture controlled metal NCs by the aid of organic-protective agents 
and by skillful tuning of solvents, such as polarity and solubility of 
additives, and adsorbent to specific facet. We have published the 
results of a leading world-class study related to facile preparation of 
very small cube of less than 3 nm, single-crystalline Pt wire, and Au 
disc after irradiation of UV light to conventional Au sphere etc.  We 
recently focused these precisely structure controlled NCs to apply 
for the creation of highly active and long life catalysis as fuel cells.  

Outline:

“Shape and size controlled Pt nanocrystals as novel model catalysts”, M. Miyake 
and K. Miyabayashi, Catal. Surv. Asia 16 (2012) 1.
“Synthesis of small platinum cube with less than 3 nm by the control of growth 
kinetics”, K. Miyabayashi, S. Nakamura, and M. Miyake, Cryst. Growth Des. 11 
(2011) 4292.
“Olefin hydrogenation catalysis of platinum nanocrystals with different shapes”, M. 
Cao, K. Miyabayashi, Z. Shen, and M. Miyake, J. Nanopart. Res. 13 (2011) 5147.
“Site specific deposition of Ag on the corners of Pt nanocube”, K. Miyabayashi, M. 
Higashimoto, Z. Shen, and M. Miyake, Chem. Lett. 40 (2011) 705. (Editor’s Choice)
“Electrochemical fabrication of cubic-shaped Pt nanoparticles onto carbon fiber 
electrodes”, N. Ohta, K. Inokuma, K. Miyabayashi, M. Miyake, and I. Yagi, 
Electrochemistry 78 (2010) 132.
“Control of stripe-like and hexagonal self-assembly of gold nanoparticles by the 
tuning of interactions between triphenylene ligands”, Z. Shen, M. Yamada, and M. 
Miyake, J. Am. Chem. Soc. 129 (2007) 14271.

Grant-in-Aid for Scientific Research (B), MEXT, 2005-2007, M. Miyake, 15,600,000JPY
Research Grant (Fuel Cell Cutting-Edge Science Research Project), NEDO, 2008-2009, M. 
Miyake, 52,439,000JPY
Research Grant (Development of PEFC Technologies Aiming for Practical 
Application/Base Technology), NEDO, 2010-2012, M. Miyake, 44,023,000JPY

Recent selected publications:

Recent research funds

Today, lithium secondary batteries are attracting much attention not 
only for the use in various mobile devices but also in automobiles, 
solar energy storage systems and so forth.　However, common 
electrolytes generally suffer low lithium transference number. Under 
these contexts, we are developing various electrolytes including 
anion receptor or highly dissociable lithium salt structure making 
most of heteroatom chemistry.　At the same time, most important 
matter is safety problem. We are conducting studies for creation of 
standard electrolytes for new class of batteries through molecular 
design of flame-retardant electrolytes.

“Synthesis of boric ester type ion-gels by dehydrocoupling of cellulose with 
hydroboranes in ionic liquid”, N. Matsumi, N. Yoshioka, and K. Aoi, Solid State 
Ionics 226 (2012) 37.
“Ionic liquid pillar[5]arene: Its ionic conductivity and solvent-free complexation with 
a guest”, T. Ogoshi, N. Ueshima, T. Yamagishi, Y. Toyota, and N. Matsumi, Chem. 
Commun. 48 (2012) 3536.
“Hyper branched organoboron polymer electrolytes derived from glycerol”, S. R. 
Shankar and N. Matsumi, Polym. Bull. 68 (2012) 721.
“Transparent ionic liquid-phenol resin hybrids with high ionic conductivity”, T. 
Ogoshi, T. Onodera, T. Yamagishi, Y. Nakamoto, A. Kagata, and N. Matsumi, 
Polym. J. 43 (2011) 421.
“Synthesis of supramolecular solid polymer electrolytes via self-assembly of 
diborylated ionic liquid”, N. Matsumi, A. Kagata, and K. Aoi, J. Power Sources, 195 
(2010) 6182.
“Enhanced ionic conduction in organoboron ion gels facilely designed via 
condensation of cellulose with boric acids in ionic liquids”, N. Matsumi, Y. 
Nakamura, K. Aoi, T. Watanabe, T. Mizumo, and H. Ohno, Polym. J. 41 (2009) 437.

Grant for Industrial Technology Research, NEDO, 2009-2013, N. Matsumi, 40,000,000JPY
Grant-in-Aid for Young Scientists (A), MEXT, 2007-2009, N. Matsumi, 10,200,000JPY
Grant-in-Aid for Scientific Research on Priority Areas, MEXT, 2008-2009, N. Matsumi, 
2,500,000JPY
Research Grant for Promoting Technological Seeds, JST, 2009, N. Matsumi, 2,000,000JPY
Research Grant, Inamori Foundation, 2007, N. Matsumi, 1,000,000JPY
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Ebitani Group
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Nano-Structured Heterogeneous
Catalysts for Biomass-Derived Material
Conversion into Valuable Chemicals

Professor Kohki Ebitani
Assistant Professor Shun Nishimura

E-mail: ebitani@jaist.ac.jp

Problems concerning energy, resources, and health will be solved 
by converting inexpensive materials into highly valuable compounds 
with high atom efficiency and low E-factor of the chemical reaction. 
Our lab is, therefore, focusing on development of nano-structured 
heterogeneous catalysts for efficient transformations of biomass-
derived materials into value-added chemicals. Using a one-pot 
sequential reaction system consisting of solid acid and base cata-
lysts, various sugars can be converted into furfurals, which are 
further oxidized to the corresponding carboxylic acids in water with 
molecular oxygen. Fine structure of the catalytically active sites has 
been determined by XAFS using synchrotron radiation facility.  

Fuel cells, which generate electricity by reacting hydrogen with 
oxygen to produce water, are ideal power sources for use by future 
generations. They are suitable for use by a low-carbon society. Pro-
tonics is based on integrated sciences and technology of using 
hydrogen. However, it remains insufficient for application to the 
development of the Pt-free electrocatalysts and fuel cells. We 
develop the design and creation of fuel cells using the concepts of 
“nanoprotonics” and “chemical devices” to create nanoprotonics 
fuel cells. Furthermore, we try to develop future technologies not 
only for the energy research area but also for many related research 
areas that can benefit from those concepts.

“One-pot synthesis of furans from various saccharides using combination of solid 
acid and base catalysts”, J. Tuteja, S. Nishimura, and K. Ebitani, Bull. Chem. Soc. 
Jpn. 85 (2012) 275. (Awarded by BCSJ)
“Highly efficient aqueous oxidation of furfural to succinic acid using reusable 
heterogeneous acid catalyst with hydrogen peroxide”, H. Choudary, S. Nishimura, 
and K. Ebitani, Chem. Lett. 41 (2012) 409.
“Synthesis of levulinic acid from fructose using amberlyst-15 as a solid acid 
catalyst”, P. A. Son, S. Nishimura, and K. Ebitani, React. Kinet., Mech. Catal. 106 
(2012) 185.
“Hydrotalcite supported gold-nanoparticle-catalyzed highly efficient base-free 
aqueous oxidation of 5-hydroxymethylfurfural into 2,5-fudandicarboxylic acid 
under atmospheric oxygen pressure”, N. K. Gupta, S. Nishimura, A. Takagaki, and 
K. Ebitani, Green Chem. 13 (2011) 824.
“Promotion effect of coexistent hydromagnesite in a highly active solid base 
hydrotalcite catalyst for transesterifications of glycols into cyclic carbonates”, A. 
Kumar, K. Iwatani, S. Nishimura, A. Takagaki, and K. Ebitani, Catal. Today 185 
(2012) 241.

“Proton transport property of Nafion thin films on MgO(100) with anisotropic 
molecular structure”, Y. Nagao, e-J. Surf. Sci. Nanotech.10 (2012) 114.
“A study on the plasma-treated surfaces of MgO(100) and quartz substrates by 
infrared multiple-angle incidence resolution spectrometry”, Y. Nagao, e-J. Surf. 
Sci. Nanotech. 10 (2012) 229.
“Photocurable electrolyte based on sulfonated poly(ether ether ketone)”, Y. 
Nagao, T. Iwadera, N. Sata, F. Iguchi, and H. Yugami, Solid State Ionics 204-205 
(2011) 35.
“Proton transport properties of poly(aspartic acid) with different average 
molecular weight”, Y. Nagao, Y. Imai, J. Matsui, T. Ogawa, and T. Miyashita, J. 
Chem. Therm. 43 (2011) 613.
“Electrocatalytic activity of iridium oxide nanoparticles coated on carbon for 
oxygen reduction as cathode catalyst in PEFC”, C. H. Chang, T. S. Yuen, Y. Nagao, 
and H. Yugami, J. Power Sources 195 (2010) 5938.
“Synthesis of oligomeric poly[(1, 2-propanediamine)-alt-(oxalic acid)] and 
anomalous proton conductivities of the thin films”, Y. Nagao, N. Naito, F. Iguchi, 
N. Sata, and H. Yugami, Solid State Ionics 180 (2009) 589.

Grant-in-Aid for Scientific Research (C), MEXT, 2009-2011, K. Ebitani, 3,600,000JPY
Intellectual Property Promotion Highway, JST, 2012, S. Nishimura, 3,000,000JPY

NEXT Program, JSPS, 2011-2013, Y. Nagao, 66,000,000JPY
PRESTO, JST, 2010-2011, Y. Nagao, 40,000,000JPY
The Foundation Hattori-Hokokai, 2010-2011, Y. Nagao, 1,000,000JPY
TEPCO Memorial Foundation, 2010, Y. Nagao, 830,000JPY
Iketani Science and Technology Foundation, 2009, Y. Nagao, 2,000,000JPY
Special Coordination Funds for Promoting Science and Technology, JST, 2007-2010, Y.
Nagao, 20,000,000JPY
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Nanoparticle Science and Technology
From Synthesis to Applications

Professor Shinya Maenosono
Assistant Professor Derrick M. Mott

Maenosono Group

E-mail: shinya@jaist.ac.jp

Nanoparticles (NPs) have intermediate properties between atoms 
(molecules) and bulk crystals. We explore the frontiers of　
synthesis,higher-order structuring, and functionalization of NPs. In 
addition,we aim to develop the practical applications of NPs in 
collaboration with industry. Our research in JAIST has focused on 
two main areas of interest in the field of materials chemistry and 
nanotechnology.The first area involved wet chemical synthesis of 
semiconductor NPs with controlled size, shape and composition for 
optoelectronic and thermoelectric device applications.The second 
area has focused on the synthesis and biological application devel-
opment of monometallic and alloyed multimetallic NPs． 

Outline:

“Boehmite nanorod/gold nanoparticle nanocomposite film for an easy-to-use optical 
humidity sensor”, P. Mohan, R. Shinta, J. Fujiwara, H. Takahashi, D. Mott, Y. 
Matsumura, G. Mizutani, K. Iwami, N. Umeda, and S. Maenosono, Sens. Actuators 
B168 (2012) 429.
“Chemical stabilization of gold coated by silver core-shell nanoparticles via electron 
transfer”, C. Shankar, D. T. N. Anh, P. Singh, K. Higashimine, D. Mott, and S. 
Maenosono, Nanotechnology 23 (2012) 245704.
“X-ray absorption near-edge structure and X-ray photoelectron spectroscopy studies 
of interfacial charge transfer in gold-silver-gold double-shell nanoparticles”, S. 
Nishimura, D. T. N. Anh, D. Mott, K. Ebitani, and S. Maenosono, J. Phys. Chem. C 116 
(2012) 4511.
“Study on formation mechanism and ligand-directed architectural control of 
nanoparticles composed of Bi, Sb and Te: Toward one-pot synthesis of ternary 
(Bi,Sb)2Te3 nanobuilding blocks”, N. T. Mai, D. Mott, N. T. B. Thuy, I. Osaka, and S. 
Maenosono, RSC Adv. 1 (2011) 1089.
“Charge-transfer-induced suppression of galvanic replacement and synthesis of 
(Au@Ag)@Au double shell nanoparticles for highly uniform, robust and 
sensitive-bioprobes”, D. T. N. Anh, P. Singh, C. Shankar, D. Mott, and .S Maenosono, 
Appl. Phys. Lett. 99 (2011) 073107.

FS contract research, JST Innovation Plaza Ishikawa, 2007-2009, S. Maenosono, 1,500,000JPY
The Mitani Foundation for Research and Development, 2008, S. Maenosono, 1,000,000JPY
Research Grant, Hosokawa Powder Technology Foundation, 2009, S. Maenosono, 600,000JPY
Grant-in-Aid for Scientific Research (C), MEXT, 2010-2012, S. Maenosono, 3,630,000JPY
Research Grant, Shibuya Science, Culture and Sports Foundation, 2011, S. Maenosono, 
1,000,000JPY
The Mitani Foundation for Research and Development, 2012, S. Maenosono, 1,000,000JPY
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Polyolefin is ever the most important synthetic polymer, which bring 
full of material advantages and state-of-the-art technologies.  We 
have explored the potential of polyolefin materials through rational 
understanding and advanced material design. For providing next-
generation materials in the coming sustainable society, we especially 
focus on the combination of three key technologies: molecularly-
tailored olefin polymerization catalysts, polyolefin with exceptional 
stability over decades, and highly strong & functional nanocompos-
ite materials. We expect your participation into our group to be a 
future leader among the growing and amazing polyolefin society in 
your country. 

“Coadsorption model for first-principle description of roles of donors in 
heterogeneous Ziegler-Natta propylene polymerization”, T. Taniike and M. 
Terano, J. Catal. 293 (2012) 39.
“Vanadium–modified novel bimetallic phillips catalyst with high branching ability 
for ethylene polymerization”, A. Matta, Y. Zeng, T. Taniike, and M. Terano, 
Macromol. React. Eng. 6 (2012) 346.
“Structure-performance relationship in Ziegler-Natta olefin polymerization with 
novel core-shell MgO/MgCl2/TiCl4 catalysts”, T. Taniike, P. Chammingkwan, and 
M. Terano, Catal. Commun. 27 (2012) 13.
“Influences of polypropylene grafted to SiO2 nanoparticles on the crystallization 
behavior and mechanical properties of polypropylene/SiO2 nanocomposites”, M. 
Umemori, T. Taniike, and M. Terano, Polym. Bull. 68 (2012) 1093.
“Kinetic elucidation of comonomer-induced chemical and physical activation in 
heterogeneous Ziegler-Natta propylene polymerization”, T. Taniike, B. T. Nguyen, 
S. Takahashi, T. Q. Vu, M. Ikeya, and M. Terano, J. Polym. Sci. A: Polym. Chem. 49 
(2011) 4005.
“Origin of broad molecular weight distribution of polyethylene produced by 
Phillips-type silica-supported chromium catalyst”, K. Tonosaki, T. Taniike, and M. 
Terano, J. Mol. Catal. A: Chem. 340 (2011) 33.

Dutch Polymer Institute Research Proposals on Polyolefins, 2012-2016, M. Terano, T. 
Taniike, 300,000EUR
Grant-in-Aid for Young Scientists (B), MEXT, 2012-2013, T. Taniike, 4,290,000JPY
Dutch Polymer Institute Research Proposals on Polyolefins, 2009-2012, M. Terano, T. 
Taniike, 276,000EUR
Collaboration projects with leading chemical companies (Japan Polychem, Mitsui Chemi-
cal, Samsung-Total Petrochemicals, Sumitomo chemicals, Toho Titanium, etc.)
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Design of Advanced Polymeric
Materials by Rheological Approach

Professor Masayuki Yamaguchi
Assistant Professor Shogo Nobukawa

E-mail: m_yama@jaist.ac.jp

Rheology - the new science of deformation and flow for a material 
showing complicated mechanical responses - is inevitable in order 
to develop advanced polymeric materials. Our laboratory is carrying 
out material design of functional and high performance polymers 
based on the rheological approach to create novel displays, auto-
mobile parts for next generation, self-repairing polymers, eco-
friendly materials including biomass-based plastics, and so on. 
Moreover, study on innovative polymer processing is also per-
formed with our industrial partners considering troubleshooting of 
actual processing operations.

Polymers are very useful materials that display many excellent prop-
erties. However, it is difficult to discuss the correlation between 
their molecular structures and functions, since these are diverse, 
dynamic and can be very complex. If the structure and functions of a 
polymer could be directly observed, with minimal inferences or 
hypotheses, the relationship between polymer structures and func-
tions could be clarified. Recently, we succeeded in the molecular 
imaging of a long-chain branch structure in low-density polyethyl-
ene (LDPE) for the first time in the world by a high-speed (fast-
scanning) polymer-AFM. Furthermore, by synthesis and single-
molecular imaging, we develop a flexible “alive” nanomachine such 
as a macromolecular motor utilizing a thermal fluctuation.

“Wavelength dispersion of orientation birefringence for cellulose esters containing 
tricresyl phosphate”, A. M. M. Edeerozey, M. Tsuji, Y. Shiroyama, and M. 
Yamaguchi, Macromolecules 44 (2012) 3942.
“Autonomic healing and welding by interdiffusion of dangling chains in weak gel”, 
M. Yamaguchi, R. Maeda, R. Kobayashi, T. Wada, S. Ono, and S. Nobukawa, 
Polymer Int. 61 (2012) 9.
“Anomalous mechanical anisotropy of beta form polypropylene sheet with 
N,N'-dicyclohexyl-2,6-naphthalenedicarboxamide”, P. Phulkerd, S. Nobukawa, Y. 
Uchiyama, and M. Yamaguchi, Polymer 52 (2011) 4867.
“Rheological properties of polymer composites with flexible fine fiber”, T. 
Yokohara, S. Nobukawa, and M. Yamaguchi, J. Rheology 55 (2011) 1205.
“Plywood-like structure of injection-moulded polypropylene”, M. Yamaguchi, Y. 
Irie, P. Phulkerd, H. Hagihara, S. Hirayama, and S. Sasaki, Polymer 51 (2010) 5983.
“Extraordinary wavelength dispersion of orientation birefringence for cellulose 
esters”, M. Yamaguchi, K. Okada, A. M. M. Edeerozey, Y. Shiroyama, T. Iwasaki, 
and K. Okamoto, Macromolecules 42 (2010) 9034.
“Carbon nanotube imprinting on a polymersurface”, H. Yoon, K. Okamoto, and M. 
Yamaguchi, Carbon 47 (2009) 2840.

“High-speed scanning probe microscope”, K. Shinohara, Japan Patent Kokai 
2012-032389 (Feb. 2012).
“Single-molecule imaging and synthetic macromolecular machines”, K. Shinohara, 
The 14th Asia Chemical Congress (ACC), INV-G1-24 (Bangkok, Thailand, Sep. 5-8, 
2011) Invited Lecture.
Marquis Who's Who in the World 2012 (29th Edition), K. Shinohara, Marquis 
Who’s Who LLC (NJ, USA), ISBN: 978-0837911472 (Nov. 2011).
“Single-molecule imaging of photodegradation reaction in a chiral helical 
π-conjugated polymer chain”, K. Shinohara, N. Kodera, and T. Oohashi, J. Polym. 
Sci. Part A: Polym. Chem. 48 (2010) 4103.
“Single molecular imaging of a π-conjugated polymer toward the molecular 
devices based on precise polymer chemistry”, K. Shinohara, The Asia International 
Symposium, 3C1-43 (Chiba, Japan, Mar. 29, 2009) Invited Lecture.
“Single-molecule imaging of a micro-brownian motion of a chiral helical 
π-conjugated polymer as a molecular spring driven by thermal fluctuations”, K. 
Shinohara, N. Kodera, and T. Ando, Chem. Lett. 38 (2009) 690.

Regional Research and Development Resources Utilization Program, JST, 2008-2012, M. 
Yamaguchi, 169,990,000JPY
Grant-in-Aid for Scientific Research (B), MEXT, 2010-2013, M. Yamaguchi, 11,500,000JPY
Research Grant from Suzuki Foundation, 2010-2012, M. Yamaguchi, 9,300,000JPY
Adaptable and Seamless Technology Transfer Program (A-STEP), JST, 2011-2012, M. 
Yamaguchi, S. Nobukawa, 8,000,000JPY

The Cooperation Research Fund, Sumitomo Chemical Co., Ltd., 2011-2012, K. Shinohara, 
2,000,000JPY.
The Cooperation Research Fund, Sumitomo Chemical Co., Ltd., 2010-2011, K. Shinohara, 
2,000,000JPY.
The Research Fund of the System Development Program for Advanced Measurement 
andAnalysis (SENTAN), JST, 2004-2009, K. Shinohara, 51,000,000JPY.

Outline:

Recent selected publications:

Recent research funds

Associate Professor Ken-ichi Shinohara

Shinohara Group

Single-Molecular Imaging of Polymers

E-mail: shinoken@jaist.ac.jp

Biomolecule Materialization
Based on Multifunctional Polymers

Associate Professor Tatsuo Kaneko
Research Assistant Professor Seiji Tateyama

Kaneko Group

E-mail: kaneko@jaist.ac.jp

Carbon in the earth's atmosphere is fixed by photosynthesis activity 
and stocked as biomass molecules. In Kaneko laboratory,  material-
ization of biomass molecules is aimed to develop environment-
friendly materials using cutting-edge science. In particular, we focus 
on aromatic molecules that have a lot of functions mediated by 
π-electrons and induce high-performance in polymeric materials. By 
this strategy, we have developed environment-friendly materials 
with the highest heat-resistance and mechanical strength from 
biomass molecules. Photofunctionality, liquid crystallinity, and 
water-related properties in these materials are additionally 
targeted.

Outline:

“Hydrotalcites catalyze the acidolysis polymerization of phenolic acid to create highly 
heat-resistant bioplastics”, M. Chauzar, S. Tateyama, T. Ishikura, K. Matsumoto, D. 
Kaneko, K. Ebitani, and T. Kaneko, Adv. Funct. Mater. 22 (2012) 3438.
“Effects of double photoreactions on polycoumarate photomechanics”, K. Yasaki, T. 
Suzuki, K. Yazawa, D. Kaneko, and T. Kaneko, J. Polym. Sci. Part A: Polym. Chem. 49 
(2011) 1112.
“Gelation behavior by the lanthanoid adsorption of the cyanobacterial extracellular 
polysaccharide”, M. K. Okajima, T. Higashi, R. Asakawa, T. Mitsumata, D. Kaneko, T. 
Kaneko, T. Ogawa, H. Kurata, and S. Isoda, Biomacromolecules 11(2010) 3172.
“Cyanobacterial polysaccharide gels with efficient rare-earth-metal sorption”, M. K. 
Okajima, M. Nakamura, T. Mitsumata, and T. Kaneko, Biomacromolecules 11 (2010) 
1773.
“Environmentally-degradable, high-performance plastics from phenolic 
phytomonomers”, T. Kaneko, H. T. Tran, D. J. Shi, and M. Akashi, Nature Mater. 5 
(2006) 966.
“Biodegradable LC oligomers with cranked branching points form highly-oriented 
fibrous scaffold for cytoskeletal orientation”, T. Kaneko, H. T. Tran, M. Matsusaki, and 
M. Akashi, Chem. Mater. 18 (2006) 6220.

Advanced Low Carbon Technology Research and Development Program, JST Strategic
Basic Research Program, 2011-2015, T. Kaneko, 300,000,000JPY
Grant for Industrial Technology Research, NEDO, 2007-2011, T. Kaneko, 65,000,000JPY
Creation of Regional Innovation Science and Technology Incubation Program in Advanced 
Regions “Practical Application Research” , JST, 2007-2010, T. Kaneko, 72,000,000JPY
Grant-in-Aid for Scientific Research (B), MEXT, 2011-2013, T. Kaneko, 17,600,000JPY
Grant-in-Aid for Exploratory Research, MEXT, 2012-2014, T. Kaneko, 4,050,000JPY

Recent selected publications:

Recent research funds

The creation of functional polymers is a widely studied process for 
application in biomaterials and tissue engineering materials. Polyam-
pholytes are polymers that have both positive and negative ions in 1 
molecule. Our results revealed that several kinds of polyampholytes 
have a cryoprotective effect on cells in solution.  We will investigate 
and develop membrane-protective materials that can control cell 
functions by clarifying the mechanisms underlying such effects. We 
also perform basic and applied research on materials well-matched 
to living systems; this research is aimed toward the regeneration of 
functions in tissue engineering.

“Cell encapsulation and cryostorage in PVA/gelatin cryogels: Incorporation of 
carboxylated-poly-L-lysine as cryoprotectant”, N. Vrana, K. Matsumura, S. H. Hyon, 
L. Geever, J. Kennedy, J. Lyons, C. Higginbotham, P. Cahill, and G. McGuinness, J. 
Tissue. Eng. Regen. Med 6 (2012) 280.
“Effective vitrification of human induced pluripotent stem cells using carboxylated 
-poly-L-lysine”, K. Matsumura, J. Y. Bae, H. H. Kim, and S. H. Hyon, Cryobiology 63 
(2011) 76.
“In vivo cancer targeting of water-soluble taxol by folic acid immobilization”, J. 
Nakamura, N. Nakajima, K. Matsumura, and S. H. Hyon, J. Nanomedic. 
Nanotechnol. 2 (2011) 1000106.
“Control of proliferation and differentiation of osteoblasts on apatite coated poly
(vinyl alcohol) hydrogel as an artificial articular cartilage material”, K. Matsumura, T. 
Hayami, S. H. Hyon, S. Tsutsumi, J. Biomed. Mater. Res. A. 92A (2010) 1225.
“Polyampholytes as low toxic efficient cryoprotective agents with antifreeze protein 
properties”, K. Matsumura and S. H. Hyon, Biomaterials 30 (2009) 4842.

Grant from the Canon Foundation, 2012-2013, K. Matsumura, 13,000,000JPY
A-STEP Feasibility Study, JST, 2011, K. Matsumura, 1,700,000JPY 
Grant-in-Aid for Young Scientists (B), MEXT, 2009-2010, K. Matsumura, 4,420,000JPY

Associate Professor Kazuaki Matsumura

Matsumura Group

E-mail: mkazuaki@jaist.ac.jp

Outline:

Recent selected publications:

Recent research funds

Functional Polymeric Biomaterials
for Controlling the Functions of
Living Systems
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Takamura Group

Outline:

Recent selected publications:

Recent research funds

Micro-Mechanical Devices Powered
by Motor Proteins

Microfluidic Devices and Sensors for
Biochemical and Medical Applications

Associate Professor Yuichi Hiratsuka

Hiratsuka Group

E-mail: yhira@jaist.ac.jp

Professor Yuzuru Takamura
Assistant Professor Yoshiaki Ukita

E-mail: takamura@jaist.ac.jp 

Living organisms have developed diverse functions through evolu-
tion over a long period of time. One of these is a function related to 
mobility, such as muscle contraction, bacteria’ s swimming and cell 
division. Nanometer proteins called motor proteins are integrated 
into motion assemblies with dimensions ranging from the 
micrometer-scale (bacteria) to the meter-scale (muscle). A motor 
protein is a molecular machine that converts chemical energy into 
dynamic force with great efficiency. This is an excellent property 
that conventional artificial motors do not have. At our laboratory, 
we are developing biohybrid micromachines using organic motors 
and micro-fabrication technology.

We are studying next generation biochip techniques for various 
biomedical and environmental applications, employing semiconduc-
tor technology, nanomaterials / biomolecules, micro / nanofluidcs, 
and lab-on-a-chip techniques. Our interest extends to wide range in 
fusion of nanotechnology and biotechnology, understanding of 
phenomena in the nano & micro scale, and practical applications 
such as high sensitive point of care biosensors, manipulation of 
liquids on chip, analysis of single cell and single molecules, LEP-AES 
ultra-compact elemental analyzer, and various bio/chemical process-
ing units.

Outline:

“Utilization of myosin and actin bundles for the transportof molecular cargo“, H. 
Takatsuki, K. M. Rice, S. Asano, B. S. Day, M. Hino, K. Oiwa, R. Ishikawa, Y. Hiratsuka, 
T. Q. P. Uyeda, K. Kohama, and E. R. Blough, Small 6 (2010) 452.
“Loading and unloading of molecular cargo by DNA-conjugated microtubule” , S. 
Taira, Y. Z. Du, Y. Hiratsuka, T. Q. P. Uyeda, N. Yumoto, and M. Kodaka, Biotech. 
Bioeng. 99 (2008) 734.
“Bacteria powered microrotary motor“, Y. Hiratsuka, Bionics 26 (2007) 68.
“Three approaches to assembling nano-bio-machines using molecular motors“, Y. 
Hiratsuka, T. Kamei, N. Yumoto, and T. Q. P. Uyeda, NanoBiotechnol. 2 (2006) 101.
“Toward a microrotary motor driven by motor Proteins“, Y. Hiratsuka and S. Takeuchi, 
MEMS2007 (2007) 695.
“Micro-rotary motor powered by bacteria.“, Y. Hiratsuaka, M. Miyata, T. Tada and T. 
Q. P. Uyeda, Proc. Nat. Acad. Sci. 103 (2006) 13618.
“Living microtransporter by uni-directional gliding of Mycoplasma along microtracks“, 
Y. Hiratsuka, M. Miyata, and T. Q. P. Uyeda, Biochem. Biophys. Res. Commun. 331 
(2005) 318.

“High sensitive elemental analysis for Cd and Pb by liquid electrode plasma atomic 
emission spectrometry with quartz glass chip and sample flow”, A. Kitano, A. 
Iiduka, T. Yamamoto, Y. Ukita, E. Tamiya, and Y. Takamura, Anal. Chem. 83 (2011) 
9424.
“Trapping probability analysis of a DNA trap using electric and hydrodrag force 
fields in tapered microchanels”, Y. Tomizawa, E. Tamiya, and Y. Takamura, Phys. 
Rev. E 79 (2009) 051902.
“Label-free protein biosensor based on aptamer-modified carbon nanotube 
field-effect transistors,” K. Maehashi, T. Katsura, K. Matsumoto, K. Kerman, Y. 
Takamura, and E. Tamiya, Anal. Chem. 79 (2007) 782.
 “Separation of long DNA molecules by quartz nanopillar chips under a direct 
current electric field”, N. Kaji, Y. Tezuka, Y. Takamura, M. Ueda, T. Nishimoto, H. 
Nakanishi, Y. Horiike, Y. Baba, Anal. Chem. 76 (2004) 15.
“Low-voltage electroosmosis pump for stand-alone microfluidics devices”, Y. 
Takamura, H. Onoda, H. Inokuchi, S. Adachi, A. Oki, and Y. Horiike, 
Electrophoresis 24 (2003) 185.

PRESTO, JST, 2006-2010, Y. Hiratsuka, 40,000,000JPY 
Grant-in-Aid for Scientific Research, MEXT, 2008-2010, Y. Hiratsuka, 3,500,000JPY
Grant-in-Aid for Scientific Research(B), MEXT, 2010-2013, Y. Hiratsuka, 14,400,000JPY
Grant-in-Aid for Scientific Research, MEXT, 2012-2014, Y. Hiratsuka, 4,050,000JPY

Knowledge Cluster Initiative, MEXT, 2007-2013, Y. Takamura, 66,500,000JPY
A-STEP Feasibility Study, JST, 2009-2010, Y. Takamura, 5,000,000JPY
Grant-in-Aid for Scientific Research (B), MEXT, 2007-2011, Y. Takamura, 14,400,000JPY
Grant-in-Aid for Scientific Research in Priority Areas, MEXT, 2007-2009, Y. Takamura, 4,600;000JPY
Strategic Support Industry Project for Key Tech, METI, 2011-2011, Y. Takamura, 3,355,000JPY
PRESTO, JST, 2003-2007, Y. Takamura, 41,950,000JPY
Dev. Univ. Venture, JST, 2004-2007, Y. Takamura, 108,550,000JPY

Recent selected publications:

Recent research funds

Proteins are made up of only 20 types of amino acids. Incorporation 
of nonnatural amino acids into proteins greatly expands the possibil-
ity of protein engineering. We have developed a novel technology 
allowing us to introduce nonnatural amino acids into desired posi-
tions of proteins using expanded genetic codes such as four-base 
codons and amber stop codon. Applying this technology, we are 
developing nonnatural proteins exhibiting various artificial functions 
as well as novel tools for analysis of protein structures and functions. 
In addition, industrial applications of this technology are now in 
progress through collaboration with bio-venture companies.

“Synthesis of novel BRET/FRET protein probes containing light-emitting proteins 
and fluorescent nonnatural amino acids”, A. Yamaguchi and T. Hohsaka, Bull. 
Chem. Soc. Jpn. 85 (2012) 576.
“Quenchbodies: Quench-based antibody probes that show antigen-dependent 
fluorescence“, R. Abe, H. Ohashi, I. Iijima, M. Ihara, H. Takagi, T. Hohsaka, and H. 
Ueda , J. Am. Chem. Soc. 133 (2011) 17386.
“Position-specific incorporation of fluorescent non-natural amino acids into 
maltose-binding protein for detection of ligand binding by FRET and fluorescence 
quenching“, I. Iijima and T. Hohsaka, ChemBioChem 10 (2009) 999.
“N-terminal specific fluorescence labeling of proteins through incorporation of 
fluorescent hydroxy acid and subsequent ester cleavage“, T. Watanabe, Y. Miyata, 
R. Abe, N. Muranaka, and T. Hohsaka, ChemBioChem 9 (2008) 1235.
“FRET analysis of protein conformational change through position-specific 
incorporation of fluorescent amino acids“, D. Kajihara, R. Abe, I. Iijima, C. 
Komiyama, M. Sisido, and T. Hohsaka, Nature Methods 3 (2006) 923.

Grant-in-Aid for Scientific Research on Innovative Areas, MEXT, 2008-2012, T. Hohsaka, 
93,080,000JPY
Grant-in-Aid for Scientific Research (B), MEXT, 2007-2009, T. Hohsaka, 18,590,000JPY

Our laboratory aims to create new functional nucleic acids by using 
accurate synthetic organic chemistry on the basis of molecular 
design with molecular calculation. Intelligent nucleic acids with 
novel functions are expected to be used in various applications such 
as new medicinal chemicals, molecular sensors, molecular devices, 
and materials. We have already succeeded in developing an original 
functional nucleic acid, which we can cut, connect, and capture only 
by applying light without any enzymes. We are conducting our 
research with this basic technology, seeking applications in cutting-
edge medical treatment, chemical biology, nanotechnology, and 
environmental fields.

“Specific and reversible photochemical labeling of plasmid DNA using 
photoresponsive oligonucleotides containing 3-cyanovinylcarbazole“, K. Fujimoto, 
K. K. Hiratsuka, T. Sakamoto, T. Ohtake, K. Shinohara, and Y. Yoshimura, Mol. 
Biosyst. 8 (2012) 491.
“Template directed reversible photochemical ligation of oligodeoxynucleotides”, 
S. Nakamura, S. Ogasawara, S. Matsuda, I. Saito, and K. Fujimoto, Molecules 17 
(2012) 163.
“Signal turn-on probe for nucleic acid detection based on 19F nuclear magnetic 
resonance”, T. Sakamoto, Y. Shimizu, J. Sasaki, H. Hayakawa and K. Fujimoto, 
Bioorg. Med. Chem. Lett. 21 (2011) 303.
“Development of a potassium ion sensor for 19F magnetic resonance chemical shift 
imaging based on fluorine-labeled thrombin aptamer”, T. Sakamoto, H. Hayakawa 
and K. Fujimoto, Chem. Lett. 40 (2011) 720.
“Site-specific photochemical RNA editing”, K. Fujimoto, K. K. Hiratsuka, T. 
Sakamoto, and Y. Yoshimura, Chem. Commun. 46 (2010) 7545.
“Site-specif ic cytosine to uraci l  transit ion by using reversible DNA 
photo-crosslinking”, K. Fujimoto, K. K. Hiratsuka, T. Sakamoto, and Y. Yoshimura, 
ChemBioChem 11 (2010) 1661.

Grant-in-Aid for Challenging Exploratory Research, MEXT, 2010-2011, K. Fujimoto, 
3,000,000JPY
Grant-in-Aid for Young Scientist, MEXT, 2011-2012, T. Sakamoto, 3,500,000JPY
A-STEP Feasibility Study, JST, 2011, T. Sakamoto, 1,700,000JPY
Grant-in-Aid for Challenging Exploratory Research, MEXT, 2012-2013, K. Fujimoto, 
3,200,000JPY Grant-in-Aid for Scientific Research (B), MEXT, 2012-2013, K. Fujimoto, 
11,300,000JPY

Professor Takahiro Hohsaka

Hohsaka Group

E-mail: hohsaka@jaist.ac.jp

Outline:
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Recent research funds

Protein Engineering with Nonnatural
Amino Acids

Outline:

Recent selected publications:

Recent research funds

Fujimoto Group
Professor Kenzo Fujimoto
Assistant Professor Takashi Sakamoto

E-mail: kenzo@jaist.ac.jp

DNA Manipulation Without Enzymes
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Takagi Group

Outline:

Recent selected publications:

Recent research funds

Soft Matter Physics Approach 
to Cell-Mimicking Systems

Membrane Dynamics and 
Cellular Signal Transduction

Associate Professor Tsutomu Hamada

Hamada Group

E-mail: t-hamada@jaist.ac.jp

Professor Masahiro Takagi

E-mail: takagi@jaist.ac.jp

We perform soft matter physics approach to cell-mimicking systems 
so that we can understand the physical principals of biological 
systems. Living cells are a form of self-assembled soft matter. A 
closed two-dimensional surface consisting of lipid membranes is an 
essential compartment of living organisms. We i) construct artificial 
lipid vesicles which produce cellular dynamics, such as endocytosis 
and autophagy, ii) elucidate the association of biological and non-
biological nano-materials on the membrane surface, and iii) conduct 
quantitative analyses based on condensed soft matter physics.

It is important to understand the physical mechanisms that govern 
the dynamic motions and properties of cell plasma membranes. 
Liposomes are self-assembled colloidal particles that occur naturally 
and can be prepared artificially, Liposomes resemble cell mem-
branes in their structure and composition. Conventional liposomes 
are very small (<100 nm) but we are using giant vesicles with a 
diameter in the order of 10 µm which are large enough to allow 
direct and real-time microscopic observations of membrane dynam-
ics at the level of single vesicles. We are performing many experi-
mental studies using both giant vesicles and actual living cell.

Outline:

“Selective localization of Alzheimer's amyloid beta in membrane lateral 
compartments”, M. Morita, T. Hamada, Y. Tendo, M. C. Vestergaard, and M. Takagi, 
Soft Matter 8 (2012) 2816.
“Physicochemical profiling of surfactant-induced membrane dynamics in a cell-sized 
liposome”, T. Hamada, H. Hagihara, M. Morita, M. C. Vestergaard, Y. Tsujino, and 
M. Takagi, J. Phys. Chem. Lett. 3 (2012) 430.
“Lateral phase separation in tense membranes”, T. Hamada, Y. Kishimoto, T. 
Nagasaki, and M. Takagi, Soft Matter 7 (2011) 9061.
“Photochemical control of membrane raft organization”, T. Hamada, R. Sugimoto, T. 
Nagasaki, M. Takagi, Soft Matter 7 (2011) 220.
“Membrane disk and sphere: controllable mesoscopic structures for the capture and 
release of a targeted object”, T. Hamada, R. Sugimoto, M. Vestergaard, T. Nagasaki, 
and M. Takagi, J. Am. Chem. Soc. 132 (2010) 10528.
“Dynamic behaviors of giant liposomes in desired osmotic pressures”, M. Ohno, T. 
Hamada, K. Takiguchi, and M. Homma, Langmuir 25 (2009) 11680.
“Rhythmic pore dynamics in a shrinking lipid vesicle”, T. Hamada, Y. Hirabayashi, T. 
Ohta, and M. Takagi, Phys. Rev. E 80 (2009) 051921.

“Physicochemical profiling of surfactant-induced membrane dynamics in a 
cell-sized liposome”, T. Hamada, H. Hagihara, M. Morita, M. Vestergaard, Y. 
Tsujino, and M. Takagi, J. Phys. Chem. Lett. 3 (2012) 430.
“The effect of oxycholesterols on thermo-induced membrane dynamics”, M. 
Vestergaard, T. Yoda, T. Hamada, Y. Akazawa-Ogawa, Y. Yoshida, and M. Takagi, 
Biochim. Biophys. Acta, Biomembr. 1808 (2011) 2245.
“Membrane disk and sphere: controllable mesoscopic structures for the capture 
and release of a targeted object”, T. Hamada, R. Sugimoto, M. Vestergaard, T. 
Nagasaki, and M. Takagi, J. Am. Chem. Soc. 132 (2010) 10528.
“Biomimetic microdroplet membrane interface: detection of the lateral localization 
of amyloid beta peptides”, J. Phys. Chem. Lett. 1 (2010) 170.
“Real-time observation of model-membrane dynamics induced by Alzheimer's 
amyloid beta" M. Morita, M. Vestergaard, T. Hamada, and M. Takagi, Biophys. 
Chem. 147 (2010) 81.

Grant-in-Aid for Scientific Research on Specific Areas, MEXT, 2012-2013, T. Hamada, 
5,700,000JPY
Grant-in-aid for Scientific Research, Young Scientist (B), MEXT, 2011-2013, T. Hamada, 
3,300,000JPY
Grant-in-aid for Scientific Research, 2009-2010, MEXT, T. Hamada, 6,600,000JPY

Grant-in-Aid for Scientific Research (B), MEXT, 2011-2013, M. Takagi 13,700,000JPY
Scientific Research on Innovative Areas, MEXT, M. Takagi, 2011-2012, 5,000,000JPY
Grant-in-Aid for Scientific Research (B), MEXT, 2008-2010, M. Takagi 12,300,000JPY

Recent selected publications:

Recent research funds

All livings organisms including human beings have “genes” , which 
are basically composed of the same compounds. Gene expressions 
are indicated by quantities and species of RNA molecules, which are 
informational materials. We are working on RNA research toward 
biomedical applications. mRNAs provide the blueprints of proteins, 
the functional molecules, in a cell. Therefore, we can understand the 
physical or pathological state in vivo by information of mRNA mol-
ecules. Our laboratory aims to clarify the features of RNAs, including 
their expression profiles and mechanisms of alternative splicing. We 
hope this research will contribute to the development of novel 
genetic tests and nucleic acid drugs. 

“Alternative splicing produces structural and functional changes in CUGBP2”, H. 
Suzuki, M. Takeuchi, A. Sugiyama, A. H. M. K. Alam, T. L. Vu, Y. Sekiyama, C. H. Dam, 
S. Ohki, and T. Tsukahara, BMC Biochem. 13 (2012) 6.
“Re-splicing of mature mRNA in cancer cells promotes activation of distant weak 
alternative splice sites”, T. Kameyama, H. Suzuki, and A. Mayed, Nucl. Acids Res. 40 
(2012) 7896.
“Functional gene expression analysis of tissue-specific isoforms of Mef2c”, Y. 
Sekiyama, H. Suzuki, and T. Tsukahara, Cell. Mol. Neurobiol. 32 (2012) 129.
“Comprehensive analysis of alternative splicing and functionality in neuronal 
differentiation of P19 cells”, H. Suzuki, K. Osaki, K. Sano, A. H. M. K. Alam, Y. 
Nakamura, Y. Ishigaki, K. Kawahara, and T. Tsukahara, PLoS ONE 6 (2011) e16880.
“Alternative splicing of Mef2c promoted by Fox-1 during neural differentiation in P19 
cells”, N. H. Ab Hakim, T. Kounishi, A. H. M. K. Alam, T. Tsukahara, and H. Suzuki, 
Genes Cells 15 (2010) 255.

Grant-in-Aid for Neurological and Psychiatric Diseases, MHLW, 2008-2011, H. Suzuki, 
8,250,000JPY
Research Grant, Secom Science and Technology Foundation, 2006-2008, T. Tsukahara, 
3,000,000JPY
Grant-in-Aid for Exploratory Research, MEXT, 2007-2008,T. Tsukahara, 3,200,000JPY
Grant-in-Aid for Scientific Research (B),MEXT, 2006-2007,T. Tsukahara, 20,150,000JPY

Proteins are functional materials to regulate numerous biological 
events in the living bodies. Studying their structures and functions is 
essential to understand what life is. In our group, an 800MHz-NMR 
machine is employed to explore protein conformations, dynamics, 
and interactions. Recent research interest is focused on plant 
science, especially for proteins related to photosynthesis. We are 
also interested in developing new methods for NMR sample prepa-
ration. Our results will provide key information for deeper under-
standing in functional mechanism of biomolecules as well as how to 
design new drugs and chemicals to control various biological signal-
ing pathways.

“Alternative splicing produces structural and functional changes in CUGBP2”, H. 
Suzuki, M. Takeuchi, A. Sugiyama, A. H. M. K. Alam, T. L. Vu, Y. Sekiyama, C. H. 
Dam, S. Ohki, and T. Tsukahara, BMC Biochem. 13 (2012) 6.
“The NMR structure of stomagen reveals the basis of stomatal density regulation by 
plant peptide hormones”, S. Ohki, M. Takeuchi and M. Mori, Nature Commun. 2 
(2011) 512.
“Structure of calmodulin binding region of mGluR 7 and its interaction with calm-
odulin”, N. Isozumi, A. Nakatomi, N. Nemoto, M. Yazawa and S. Ohki, J. Biochem. 
149 (2011) 463. 
“Roles of the C-terminal residues of calmodulin in structure and function”, C. 
Kitagawa, A. Nakatomi, D. Hwang, Y. Murakami and S. Ohki, Biophysics 7 (2011) 35.
“Expression and purification of mGluR7 peptide”, N. Isozumi and S. Ohki, Protein 
Express. Purifi. 73 (2010) 46.
“Solution structure of the inhibitory phosphorylation domain of myosin phosphatase 
targeting subunit 1”, S. Mori, R. Iwaoka, M. Eto and S. Ohki, Proteins 77 (2009) 732.
“Stable-isotope labeling using an inducible virus vector and suspension cultured 
plant cells”, S. Ohki, K. Dohi, A. Tamai and M. Mori, J. Biomol. NMR 42 (2008) 271. 
“Stable-isotope labeling for protein NMR”, S. Ohki and M. Kainosho, Prog. in NMR 
Spectrosc. 53 (2008) 208.

Tsunagu-shikumi, JST, 2007-2008, S. Ohki, 3,000,000JPY
Seeds Research, JST Innovation Plaza Ishikawa, 2009, S. Ohki, 2,000,000JPY
Grant-in-Aid for Scientific Research (C), MEXT, 2008-2010, S. Ohki, 4,200,000JPY
SENTAN, JST, 2008-2012, S. Ohki, 45,100,000JPY

Professor Toshifumi Tsukahara
Assistant Professor Hitoshi Suzuki

Tsukahara Group

E-mail: tukahara@jaist.ac.jp

Outline:
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Development of Innovative Medical
Technology Based on RNA Research

Outline:

Recent selected publications:

Recent research funds

Ohki Group
Professor Shinya Ohki
Assistant Professor Yoshitaka Umetsu

E-mail: shinya-o@jaist.ac.jp

From Basics to Application of
Proteins Studied by NMR-based
Structural and Functional Biology
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Center for Nano Materials and Technology

Director
Minoru Terano
Professor

Director
Syoji Yamada
Professor

    Academic Field
MBE Growth, Solid State Science

Research Projects Underway
This center is mainly composed of five research groups that are actively conducting 
research and education in their respective fields. The research activities of this center cover 
these essential fields, such as 1) catalytic monomer synthesis, 2) polymer synthesis, 3) 
polymer physics, and 4) functionalization of polymers.

The following research is being carried out at the center.

The Center for Nano Materials and Technology (CNMT) started in 2002 as a renewal of the former  Center for New 
Materials, and is devoted to advanced research and education on nanotechnology at  JAIST. 
The Center has two research divisions, and promotes the Nanotechnology Education Program. It also supports joint 
projects in basic research and development of nanotechnology. Those projects include joint projects with domestic as 
well as foreign research groups at the highest level, for which the Center fully utilizes its state-of-the-art facilities. 

Research Facilities and Instruments
The Center has special facilities and a variety of 
state-of-the-art instruments dedicated to basic research 
and development of nanomaterials. The special facilities 
include clean rooms and a helium gas liquefaction 
system. Research instruments include an 800 MHz NMR, 
mass spectrometers, SQUIDs, STMs, TEMs, SEMs, an 
RBS system and MBE systems. 

Nano Material Technology Program
Since 2002, the Center promotes a systematic education 
program, the Nano Material Technology Program, to 
give students and company engineers a wide variety of 
knowledge and techniques regarding current advanced 
nanoscience and nanotechnology. This program includes 
lectures and training programs on nano-device 
fabrication, nano-biotechnology and nano-molecular 
analysis.

    Academic Field
Polymers (Organic Materials), 
Surface Science

Ｈ-9000NAR（300kV）

RBS, NT-1700H

Research Center for Highly Environmental
and Recyclable Polymers

To cape with global warming and environmental pollution, polymer technologies have a great role in developing a sustainable 
society. The center aims to develop technologies for a new generation of highly environmental and recyclable polymers, and 
also to facilitate their industrialization under active collaboration with domestic and foreign industrial and research groups.

Green Devices Research Center

Director
Takahiro Hohsaka
Professor

Director
Teruo Matsuzawa

Synthesis of Artificial Biomolecules and their Organization
Recent progress in life science has revealed detailed mechanisms of biosystems at a 
molecular level. This progress allows us to investigate “Bio-architecture research” which 
aims to develop biosystems using biomolecules such as nucleic acids, proteins, and 
biomembranes. In the School of Materials Science at JAIST, we have achieved creation of 
artificially-modified nucleic acids, proteins, and membranes showing desired functions. 
Based on these achievements, the Research Center for Bio-Architecture was founded, 
aiming at synthesis and organization of innovative artificial biomolecules and at 
development of artificial biosystems. The center also aims at application of achievements in 
scientific research to actual medical developments, such as novel therapeutic and 
diagnostic drugs.    Academic Field

Extended Genetic Engineering, 
Biomolecular Engineering 

Research Center for Bio-Architecture
The Center was founded in April 2011, aiming at synthesis and organization of innovative artificial  biomolecules and at 
development of artificial biosystems. 

The objective of the center is creation of innovative technologies for the realization of a sustainable  society. The 
newly-developed nano-size printing using unique solution materials will make sustainability possible. 

Research Center for Simulation Science
Development of simulation science and construction of new perspectives

Outline and Objective
Green Device Research Center (GD-RC) was established to create new technologies which 
embody FACTOR 10 by concentrating state-of-the-art technologies and science assets possessed
by laboratories in the School of Materials Science in JAIST. FACTOR 10 is a challenging target, to 
provide a sustainable society, by enhancing efficiencies and properties of products, processes 
etcetera, more than 10 times compared to conventional technologies.

Research and Development Activities
For sustainability, so-called printable electronics technology is very attractive to explore. 
Creating new printing technology and researching novel solution materials are the essential 
part of our activities. As for a printing technology, we have just succeeded to create a new 
process named “nano-Rheology Printing (n-RP)” method which uses metal-oxide materials 
in gel form for printing tiny devices as small as tens of nano-meters. Now, we have already 
started to develop transistor arrays for an active matrix back-plane of a display. Other n-RP 
related research programs such as MEMS devices, optical parts and stacked capacitors will 
commence soon. This research center aims to develop simulation science and high-level specialists in the 

field, and construct new perspectives by tightly integrating information science, 
computational science, and data science. The frontier of simulation science, such as 
elucidation of complicated phenomena and computer-aided material design, will be 
established by a close collaboration between computer science such architecture, high 
performance computing, database, formal theory, and data mining, and computational 
science focusing on materials and life sciences. The construction of a new paradigm is also 
pursued by bridging between fundamental theories, such as data mining, data assimilation, 
and formal theory, and more practical physical and chemical problems.SGI Altix UV1000

・Research on the development of highly environmental polyolefin-based materials
・Material design of novel eco-friendly polymers based on applied rheology
・Design of nano-structured catalysts for utilization of biomass-derived materials
・Development of high-performance carbon-minus materials using renewable giant 

macromolecules
・Development of bio-based functional polymers for energy devices. In addition, the center 

is planning to host seminars and international conferences related to polymer science and 
technologies to arrange research projects with industries and overseas research groups.

Director
Tatsuya Shimoda 
Professor

    Academic Field
Magnetic Material, Electronics Devices

Satoshi Inoue
Research Professor 

Jinwang Li
Research
Associate Professor

Zhongrong Shen
Research
Assistant Professor
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Cutting-edge Facilities

The Most Advanced Experimental Equipment

JAIST professors and technical staff cooperate to maintain a variety of advanced equipment, which students and 
researchers are encouraged to use freely in their work. By simply attending a brief course on operating techniques, 
JAIST researchers (including students) can obtain permission to use the specialized equipment necessary for 
research and discovery at the frontiers of today’ s technology. That is to say, any student at JAIST has complete 
access to all of our most advanced equipment, a truly ideal environment for this stage of your career.
JAIST has a variety of advanced equipment, listed below, to support research in nano-technology and other 
fast-growing fields. 

200kV Scanning Transmission Electron Microscope (STEM)

100kV Transmission Electron Microscope (TEM)

300kV Transmission Electron Microscope (TEM)

Scanning Electron Microscope (SEM)

400MHz Nuclear Magnetic Resonance Spectrometer (NMR)

500MHz Nuclear Magnetic Resonance Spectrometer (NMR)

800MHz Nuclear Magnetic Resonance Spectrometer (NMR)

Electron Spin Resonance Spectrometer (ESR)

X-ray Diffractometer (XRD)

4-axis X-ray Diffractometer (XRD)

Thin Film X-ray Diffractometer (XRD)

Rutherford Backscattering Spectrometer (RBS)

X-ray Photoelectron Spectrometer (XPS)

Electron Probe Microanalyzer (EPMA)

Raman Spectrometer

Physical Property Measurement System: Thermal Transport Option

Superconducting Quantum Interference Device Magnetometer(SQUID)

Focused Ion Beam System (FIB)

     

JEM-ARM200F, JEOL

H-7100 and H-7650, Hitachi

H-9000NAR, Hitachi

S-4100, S-4500 and S-5200, Hitachi

AVANCE III 400, Bruker BioSpin

AVANCE III 500, Bruker

AVANCE III 800, Bruker BioSpin

JES-RE3X, JEOL

RINT2100, RINT2500 and SmartLab, Rigaku

RASA-7A, Rigaku

X’Pert PRO MRD, PANalytical

Solarix-JA, Bruker Daltonics

NT-1700H, NHV Corp.

AXIS-ULTRA DLD, Shimadzu/Kratos

JXA-8900L, JEOL

T64000, HORIBA-JY

PPMS-TTO, Quantum Design

MPMS-5T and MPMS-7T, Quantum Design

SMI3050, SII NanoTechnology

Research Infrastructure and Equipment

Fourier Transform Ion Cyclotron Resonance Mass Spectrometer

(FT-ICR-MS)

FT-ICR-MS EPMA FIB

Nuclear Magnetic Resonance Spectrometer: NMR 800MHz
Bruker BioSpin, Avance III 800

The NMR (Nuclear Magnetic Resonance) 
machine detects FID (free induction decay), 
which is the response to RF (radio frequency) 
pulses applied to the nuclear spins set in the 
strong magnetic field. NMR spectra obtained 
by fourier-transformation of FID data give 
information about molecular structures and 
dynamics at atomic resolution. The NMR 
machine with higher magnetic field can 
provide better sensitivity and higher 
resolution. This is the first ultra-high field 
NMR machine, on which 1H resonance 
frequency is 800 MHz, installed at a university 
in Japan, and it is a very valuable instrument. 
The strong magnetic field enables a wide 
variety of advanced research. 
JAIST also has other NMR machines which 
can be used by many professors and 
students for their own research.

Confocal images of the abaxial epidermis of A. thaliana
Shinya Ohki, et al.  Nat. Commun. (2011) 2, 512 

1H NMR spectrum focusing on the acetyl groups of poly(DHCA-co-4HCA)
Siqian Wang, et al. Ploym. Degrad. Stab. (2011) 96, 2048
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Cutting-edge Facilities

TEM image of (Au@Ag3.6)@Au double shell NPs
Dao Thi Ngoc Anh, et al.  Appl. Phys.
Lett. (2011)  99, 073107

EDS element mapping and plots of sulfur counts
along the cross section of devices
Varun Vohra, et al.  J. Phys. Chem. Lett. (2012)  3, 1820

Scanning Transmission Electron Microscope (Atomic Resolution):
STEM, JEOL, JEM-ARM200F

The TEM is an apparatus used to observe 
and analyze microstructures of materials. The 
ARM200F, incorporating a spherical  
aberration corrector for electron optic system 
as standard and the maximum level of 
electrical and mechanical stability, has 
achieved a scanning transmission image 
(STEM-HAADF) resolution of 0.08 nm, the 
highest in the world among commercial 
transmission electron microscopes. The 
electron probe, after its aberrations are 
corrected, features a current density level 
higher by an order of magnitude than 
convent ional  t ransmiss ion e lectron 
microscopes. With this probe finely focused, 
the ARM200F is capable of atomic level 
analysis, substantially reducing measurement 
time and improving throughput. 
JAIST also has other TEMs which can be 
used by many professors and students for 
their own research.

Cleanroom

The Center  for  Nano Mater ia ls  and 
Technology includes 6 Cleanrooms, which 
are equipped with a vertical flow air-filtering 
sys tem to  remove par t i c les .  These  
cleanrooms, located on the 1st floor of the 
Center,  o f fe r  cont ro l  funct ions  fo r  
temperature and humidity as well. Rooms 1-4 
are Class 1000, Room 5 is Class 100, and 
Room 6 is Class 10; only qualified researchers 
are permitted to enter these rooms, and 
special protective clothing is available. The 
slightly higher air pressure in the cleanrooms 
prevents possible contamination from 
particles entering the rooms. 
These c leanrooms contain versat i le  
equipment for semiconductor process 
research, to support university research in the 
fields of microelectronics, electronic 
mater ia l s ,  nanotechnology,  MEMS,  
lithography, optics, and other areas requiring 
a particle-free environment. The special 
lighting in the rooms is suited for precise 
work with sensitive materials, and large 
windows provide a comfortable, safe, and 
convenient working environment. 

Electron distribution and scattering in InAs films on low-k flexible substrates
Cong Thanh Nguyen, et al.  Appl. Phys. Lett. (2012) 100, 232103 

Tatsuya Shimoda, Japanese Patent
Application 2009-112455.

28 29



Second
Supervisor

Student

Advisor for the
Minor Research

Project

Supervisor

5 years

5D Program
S Type

E Type

S Type

E Type
3D Program

Possible to enter
the doctoral program

D
 P

ro
g

ram
M

 P
ro

g
ram

M Program

Career type  (5D and 3D Program)

S (Scientist) Type : Those who wish to become creative
                               scientists
E (Engineer) Type : Those who wish to become highly
                              professional engineers

Features of the Educational System Support System for International Students

In the rapidly evolving global work environment, JAIST offers a flexible education system so that you can achieve 
your career goals. JAIST offers an educational program that can be tailored to fit your personal goals and 
objectives, allowing a personalized education that will completely prepare you for your chosen career. JAIST also 
offers a flexible registration system in support of students entering from the workforce, giving true flexibility to 
your research and studies.

5D (5-year Doctoral) program is designed for those 
who intend to pursue a doctoral degree from the outset 
of their education. This is an integrated education 
program from the master’s level through the doctoral 
level. The completion of this program requires five years.

3D (3-year Doctoral) Program is a conventional 
doctoral level education program with a special 
emphasis on enhancing students’ practical and technical 
skills. The completion of this program requires three 
years.

M (Master’s) Program  is a conventional master’s level 
education program with a special emphasis on 
enhancing students’ technical skills. The completion of 
this program requires two years.

As a globally focused institute, one of the advantages of attending JAIST is that all of the PhD courses are taught 
in English. JAIST also offers the opportunity to obtain a master’s degree just by taking courses taught in English. 
Both the master’s and the PhD students are encouraged to prepare and present their thesis in English.

Study Materials Science in English

Education Programs for a Variety of Study Objectives

Tutoring service is available for international students who have lived in Japan for less than a year. Tutors, who are 
Japanese students in most cases, will accompany you and help you with your everyday life, such as starting gas in 
the Student Housing, opens a bank account, or seeing medical doctors.

Tutorial Service

The Career Service Department in JAIST offers special support for international students who seek a job in Japan. 
They will find you a matching company for your internship, to have on-site job-trainings in Japan. Traveling 
expenses for internships and interviews at companies in the local region will be supported, and half of the fee for 
the Japanese Language Proficiency Test and TOEIC Test will be supported as well.

Career Counseling Supports

You can also connect with the local community through organizations such as the Nomi International Friendship 
Association. These organizations provide international people with a wide variety of information and 
opportunities for getting to know each other.

International Exchange Associations

JAIST is proud to offer a fully staffed International Student Section at the Student Affairs Department. Support staff 
are not only friendly, but are also fully fluent in English. Our staff is happy to answer questions and support students’ 
everyday life. Check out the bilingual pamphlets published by the staff full of tips for your daily life in Japan. 
We also organize Japanese cultural excursions, 3 times per year, and you can enjoy, for example, tea ceremony in 
Kanazawa, together with Japanese students. They are also organizing a field trip for international students, once 
per year, which is a one-day tour to a city such as Kyoto, Hida-Takayama, or Ise, where you can enjoy traditional 
aspects of Japan.

International Student Section

At JAIST, students are guided through the education process 
using a unique supervisory system. Each student is assigned three 
advisors consisting of a supervisor, a second supervisor, and an 
advisor for the minor research project. This structure provides 
guidance and advice on the full range of education and research. 
In addition, JAIST offers a career advisor system to give students 
guidance and advice on general learning activities.

Supervisory System

We offer both English and Japanese language courses from introductory 
level to business level taught by native speakers, along with the unique 
opportunity to participate in an overseas English training session. JAIST 
offers courses for key transferable skills such as critical thinking and 
communication skills. These key strengths allow JAIST graduates to pursue 
a truly global career.

Polish Your Communication Skills / Critical Thinking Skills
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LocationFacilities for Students

SENDAI

CHITOSE
Air : 1 hour 30 minutes

Air : 1 hour

Air: 45 minutes

Train : 3 hours

Air : 1 hour 20 minutes

Train : 2 hours 30 minutes
FUKUOKA

KANAZAWA

Student Housing

Eight five-story student dormitories are located on campus.
International students receive priority to live in student housing. 
Facilities: 
Single room: kitchenette and toilet, 
Double and Family room: Kitchen, toilet, bathroom and laundry room.
E-mail addresses are provided for everyone, and PC can be connected 
to the campus LAN.  

Library

The institute library provides 24-hour service, and can be described as a 
“Research Library”, a “Library Developing Intellectual Curiosity”, and 
an “Electronic Library”.
The library is open not only to the members of JAIST, but also to the 
general public. We support your creative research and broad 
knowledge acquisition, and strive to transmit  information regarding 
both basic and advanced scientific topics appropriately.

J-BEANS

The Learning Commons is a multipurpose room for anyone on campus. 
If you wish to use this room, please make an advance reservation by 
submitting an application form to the JAIST Library. 

Health Care Center

The Health Care Center located on campus provides general health care services, including health 
examinations, first aid, health consultations and counseling, so that students and staff members can stay 
healthy in mind and body. Regular check ups are provided for all students in April every year. Also, people 
who work with X-rays can be specially examined, if necessary.

Facilities for Campus Life

JAIST is in the center of the Ishikawa Science Park located on a hill in the city of Nomi in Ishikawa Prefecture. The 
campus site enjoys scenic beauty, overlooking nearby counties and the city of Kanazawa to the north, the Sea of 
Japan to the west, forests and pastures to the south, and the spectacular Mt.Hakusan to the east.
The area provides us with a variety of recreational facilities for every season, including several nearby ski resorts, 
beaches and seaside parks, golf courses, hot springs and athletic and recreational parks. With a population 
density far below that of the Pacific side of the island of Honshu, the area affords easy access to wilderness and 
outdoor recreation.
Within 20km of JAIST is the historic city of Kanazawa, often referred to as the hidden gem of Japan, which hosts 
numerous cultural events all year round.

Train
JAIST

JAIST

JR
Komatsu
Station

JR
Kanazawa

Station

JR Nishi-
Kanazawa

Station

Komatsu Airport

JAIST Shuttle（Komatsu Airport Line, Komatsu Station Line）

JAIST Shuttle
（Tsurugi Line）

Komatsu Airportー JAIST 35 minutes
Komatsu Stationー JAIST 30 minutes

Local Train Walk Train
Train

Air
※If visitors will use the Shuttle（Komatsu Airport Line, JR Komatsu Station 

Line）,  reservations should be arranged for them by the JAIST faculty or 
the departments with whom they are visiting. 

5 minutes 
（180 yen）

1 minute 11 minutes
（Free）

 

25 minutes
（440 yen）

 

Hokuriku Railroad
Ishikawa Line

Shin Nishi-Kanazawa
Station

Hokuriku Railroad
Ishikawa Line

Tsurugi Station

We operate the JAIST Shuttle Service free of charge to provide transportation 
connecting JAIST with Komatsu International Airport, Japan Railway Komatsu 
Station and Hokuriku Railroad Tsurugi Station.

Cafeteria and Cafe

A wide variety of dishes are available in a comfortable and relaxed atmosphere.
You can see the seasonal changes of nature through the windows.

Other Facilities

Hokkoku Bank ATM, vending machines for drinks and snacks,
photo booth, and international pay-phone.

Convenience Store: Daily Yamazaki

Monday-Friday 8:00AM-10:00PM. 
Saturday, Sunday, Holidays 9:30AM-5:00PM.

Store hours

Lines of business 
Groceries, stationery supplies, magazines, home-delivery service,
dry-cleaning agent, etc.
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