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State-of-the-Art Technology

The Fruit of
Collaboration
between
Academia and
Industry
An “Ultra-Small Electron
Microscope” Born from
Carbon Nanotubes
Professor Yoshikazu Nakayama
Professor at Osaka Prefecture University Graduate School of Engineering,
special professorship at Osaka University Graduate School of Engineering,
Frontier Research Center, and Doctor of Engineering. Graduated 1972 from
Osaka Prefecture University College of Engineering. After working for
Matsushita Electronic Industries Co., Ltd., moved to Osaka Prefecture
University College of Engineering in 1979. Has held current position since
2000. Awarded the 2003 “Nano Probe Technology Award” from the Japan
Society for the Promotion of Science.

The relationship between industry and academia is becoming more
active in recent years. Shimadzu has long held a close relationship
with the academic community through development of various
products for researchers and is continuing its joint development
programs enthusiastically. One of those joint development projects
has born fruit with great potential. A single nanotube, developed
in partnership with Professor Yoshikazu Nakayama of Osaka
Prefecture University, has given birth to technology for making the
key component of an electron microscope.
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Carbon nanotubes have caused quite a
reaction. “To be honest, I thought this
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A carbon nanotube attached to the tip of a tungsten
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States. As soon as he saw the news he
began research. That research resulted

Potential Electron
Source

in the probe used in scanning probe
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first attach a carbon nanotube to the tip
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Sending Them Out into the
W orld As Soon As Possible

otubes, such as tweezers. “They’re the

only 100 nanometers and to do that Prof.

Shimadzu is already looking ahead and

perfect size for gripping DNA. I’d be

Nakayama’s help is essential.”

considering applying the technology to x-

happy if they are used as a set,” Prof.

That is how Shimadzu began researching

ray emission. The idea is to look inside

Nakayama stated laughingly.

the use of carbon nanotubes as micro
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For example, it would make it possible to

extremely promising. Compared to previ-
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increase resolution that much more and

dreams. This is the result of taking full
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probes. I want to send them out into the

ly smaller than current systems,” Mr.
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Hayashi stated.

born of a collaboration between industry

Shigeki Hayashi

Furthermore, standard electron emitters

and academia is about to be sent into the

Senior Researcher at Shimadzu Corporation’s
Technology Research Laboratory

require use in an ultrahigh vacuum envi-

world soon.

immediately realized the potential and

Carbon nanotube development is a cutting-edge field attracting considerable attention from around the world.
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