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Super High Resolution Electron Microscopes
Stimulate Progress in Materials Science

Yuichi Ikuhara
Professor, Institute of Engineering Innovation, School of Engineering,
The University of Tokyo
Director, Nano-Engineering Research Center

“The rational methods through calculation and
observation to artificially control the structure
of lattice defects will certainly accelerate
future advances in materials science.”

Yuichi Ikuhara
Professor, Institute of Engineering Innovation, School of Engineering,
The University of Tokyo
Director, Nano-Engineering Research Center

Yuichi Ikuhara : Graduate of Kyushu University.
After working in Japan Fine Ceramics Center
a n d C a s e We s t e r n R e s e r v e U n i v e r s i t y
(USA), joined the University of Tokyo as an
associate professor in 1996. Assumed his
current position in 2003. In 2010 received the
Humboldt Research Award (Germany) for his
work on the physical properties and hyperfine
structures of material interfaces. Concurrently
serves as a professor at the Advanced Institute
for Materials Research, Tohoku University, and
as Principal Researcher at the Nanostructures
Research Laboratory of the Japan Fine
Ceramics Center. American Ceramic Society
Fellow and a member of the World Academy
of Ceramics.

Super High Resolution Electron Microscopes
Stimulate Progress in Materials Science
Shifting from production based on experience
and intuition to rational manufacturing based on theory and evidence.
JEOL Super High Resolution Electron Microscopes support great strides
in materials science.
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the atomic and electronic structure

The advent of spherical aberration
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a major breakthrough in this area of
research. Due to the nature of round
electron lens, there is an unavoidable
blurring (spherical aberration) from the
electron lens. However, by utilizing nonaxial-symmetric magnetic fields generated
by multipole lens, it is possible to largely
eliminate this blurring, enabling direct,
super-high resolution observation of
objects at the Angstrom level. The theory
behind this method has been known for
some time, but practical implementation
has been difficult. Since the late 90’s, the
technologies to achieve this have been
realized, and welcomed with delight by

HAADF-STEM image (left) and ABF-STEM image (right) of titanium oxide crystal with [110] orientation

the research community.
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Professor Ikuhara was one of those

It is possible to observe separately the adjacent oxygen atom columns in the ABF-STEM image

researchers.
“Figuring out why a material has a certain
functionality can now be explained at the
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most significant paradigm shifts in the
history of materials science.”
For example, it was known that adding
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small amounts of the rare earth yttrium to
alumina (aluminum oxide) greatly increases
the strength, but it was never fully explained
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Since then, the power of spherical
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user perspective is what gives rise to the

calculation and observation to artificially
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control the structure of lattice defects will
certainly accelerate future advances in
materials science.”

Ultra high resolution observation
of hydrogen atoms
Professor Ikuhara’s lab includes the

Innovation through IndustryAcademia Collaboration
Behind this advancement is a moreefficient research and development
system achieved through collaboration
between industry and academia.

world’s first ultra-high resolution electron

Since 2005, The University of Tokyo and

microscope GRAND ARM manufactured

JEOL have been operating a Business-
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Academia Cooperation Office. There are
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more than ten JEOL electron microscopes,
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University of Tokyo facilities, supporting
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resolution of 45 pm*.

the materials scientists who use these

Professor Ikuhara voices his approval.

instruments is quickly incorporated into
product design, contributing to the rapid

“Even light elements like hydrogen and

evolution over the past several years.

lithium can be observed in detail, even
when they are in close proximity. We can

“There are many visitors from abroad

perhaps even say that the resolution is

coming to see in the Business-Academia

now sufficient.”

C o o p e r a t i o n O ff i c e G R A N D A R M ,
focusing a lot of attention on its impact.

He is also appreciative of the usability

Disseminating the observation methods

of the human interface and the large

and obtained results throughout the world

specimen tilt angle.

may even lead to dramatic changes in
every area of manufacturing.”

“There are a number of engineers in
the electron microscope group at JEOL

There are still more advances ahead in

who
have studied materials science.
本社・昭島製作所

the evolution of STEM.

〒196-8558 東京都昭島市武蔵野 3-1-2
TEL: (042)542-1111 ( 大代表 ) FAX: (042)546-3353

東京事務所・グローバル営業推進本部

*JEOL guaranteed value: 63pm

〒100-0004 東京都千代田区大手町 2-1-1 大手町野村ビル 13 階
TEL: (03)6262-3563 FAX: (03)6262-3577
※ 本誌は、弊社ウェブサイトのコンテンツを印刷用に再構成したものです。
掲載の機関名・役職・装置外観などは、ウェブサイト掲載当時のものです。

www.jeol.co.jp/products/interview/

Main Office
3-1-2 Musashino, Akishima, Tokyo 196-8558, Japan

Electron Optics Business Promotion Department
Global Business Promotion Division
13F, Ohtemachi Nomura Building
2-1-1 Ohtemachi, Chiyoda-ku, Tokyo 100-004 Japan
TEL: +81-3-6262-3567 FAX: +81-3-6262-3577
※ This article is reconstructed from JEOL’ s web site for printing.
The institute name • title • instrument appearance used here are
those that were originally posted on the web site.

www.jeol.co.jp/en/products/interview/

No. Y1021I512C(Pp) Printed in Japan

