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A Brief History of Nanotechnology In Japan

1980’s∼ Large Scale Integrated Circuits (LSI) Industries 

1991       Carbon Nanotube discovered by Dr. Iijima

2000       The National Nanotechnology Initiative (NNI) in USA

2000 Working group of Nanotechnology launched by Nippon   

Keidanren (Japan Federation of Economic Organizations)

2001 The future society created Nanotechnology ＜n-Plan21> 

2002      Nanotechnology Researchers Network Center (MEXT)

Effective support to “MEXT Nanotechnology Support Project”.

MEXT: (Ministry of Education, Culture, Sports, Science and

Technology)

The national budget has been mainly distributed through 
Japan Science and Technology Agency (JST). 





Professor Motoichi Ohtsu: 

University of Tokyo 

Professor Satoshi Kawata: 

Osaka University

RIKEN (The Institute of Physical and 
Chemical Research)  

Two main researchers of Nano-photonics in Japan



Japan Science and Technology Agency (JST)

The aim of JST is to establish Japan as a nation built on the creativity 
of science and technology. 



ERATO-type (Exploratory Research for Advanced Technology)

Localized Photon Project, (1998-2003), $8.3 million,

Project Leader: Prof. M. Ohtsu(Tokyo University)



SORST-type (Solution-Oriented Research for Science and Technology). Research projects of the 
SORST program are selected among projects with high expectations of outstanding results and of 
extraordinary developments in CREST-type, ERATO-type and other projects. Above Localized Photon 
Project has been selected as the following project:

Nanophotonics Team, (2003-2008), $2.5 million, Project Leader: Prof. M. Ohtsu(Tokyo University)





CREST-type

(Core Research for Evolutional Science and Technology: Team type research)











Technical group of Optical Near-Fieldsin Optical Society of Japan and Japan 
Society of Applied Physics. This group has organized symposium every year for 
1994-2004.
The group has changed name as Technical Group of Nano-Opticsin 2004 and has 
organizes symposium every year since 2004. 

1995, Nov. 20

Academic Activities: Domestic 1



Academic Activities: Domestic 2

Plasmonics Symposiumin Japan Society of Applied Physics. 
This symposium has been held every year since 2003.



Academic Activities: International 1



Academic Activities: International 2

Asia Pacific Workshop on Near Field Optics(APNFO): This workshop has 
been held from 1996 to present in following places:
1st: Seoul, 2nd: Beijing, 3rd: Melbourne, 4th: Taroko, 5th: Niigata, 
6th:Yellow Mountain.



Academic Activities: International 3

The International Nanophotonics Symposium Handai(INSH): This 
symposium has been held in 2004 and 2006 at Osaka University (Japanese 

name HANDAI).
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Future Nanophotonic Integrated Circuits proposed by Ohtsu’s
Group
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Simulation of practical nanometric optical circuits based on surface plasmon polariton gap waveguide, 
Optics Express13, 256-266 (2005)



Nanometric optical circuits using Surface Plasmon Polariton

λ= 573 nm, ε1= –12.4 –j0.85 (Silver) ε2 = 2.25 (Free space)



Dense and Complicated Nanometric Optical Circuits
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Simulation of practical nanometric optical circuits based on surface plasmon polariton
gap waveguide, Optics Express13, 256-266 (2005)





Creation of strongly localized and strongly enhanced optical near-field on metallic 
probe-tip with surface plasmon polaritons, Optics Express14, 832-846 (2006)

λ= 573 nm, ε1= –12.4 –j0.85 (Silver) ε2 = 2.25 (Free space)
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M. Ohtsu (Ed.), 

Near-Field Nano/Atom Optics and Technology, Springer 1998

apt. diameter

Illumination mode P(0, π/2)
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Conclusions

Modern electrical and electronics technologies are used in the space whose size is
much smaller than the electromagnetic wavelength.

Similarly, it will be possible to use optical technologies in the space whose size is
much smaller than the optical wavelength in the near future.

In this meaning, Nano-photonicsare interesting and important subjects from not
only technological view points but also view points of fundamental physics.

In Japan, many excellent researchers and many companies are interested in the
technology of Nano-photonicsand are now doing research.

Furthermore, many interesting ideas are proposed by Japanese researchers.

Unfortunately, only a small number of commercial products using Nano-photonics
technology have emerged in the market until now.

I hope that Japan will be able to make large contribution to Nano-photonicsin the
future.

Thank you for your attention.
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Mapping of wave functions inside quantum dots by near-field 
microscopy. The resolution is 30 nm.                            
(a) Ground state (b) Excited state.

(a) (b)
















