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Nanoscience Center for Photonics, Electronics, and Materials Engineering
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Tsutomu SHIMURA, Professor,
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In recent years, the fabrication
technology of nanostructures has
made remarkable progress, and it
is no longer the technology only
for limited experts. Also the
possibilities of its application in
engineering are expanding. Under
these circumstances,
Nanoscience Center for
Photonics, Electronics, and
Materials Engineering gathers
researchers from physics,
chemistry, electronics, and
mechanical engineering and aims
to create new research fields on
nanoscience. At the same time,
we will explore the possibilities of
engineering application of
nanoscience by mutual exchange
with researchers of various fields
of Institute of Industrial Science.
Furthermore, we aim to create
new industries by applying
nanoscience to engineering.
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Nanomaterials and Nanodevices
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International
collaborations
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Collaborations
with industry

Focusing on nanometer size structures or individual atoms /
molecules, we aim to create new devices by exploring phenomena
related to the interaction between matter and light. To this end,
Nanoscience Center for Photonics, Electronics, and Materials
Engineering creates new research themes and research fields across
fields based on mutual cooperation of laboratories specializing in
various fields such as physics, mechanical engineering, electronics,
chemistry, materials. In addition, we apply the results to various
fields of engineering.
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Institute of Industrial Science,
The University of Tokyo
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Mechanical
Engineering

#Development of new fields of nanosciences.
#Collaborating with IIS laboratories through nanosciences.

#Connecting researchers outside IIS with those inside.
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\ Nano-photophysics
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Substances having a structure smaller than the wavelength of
light, and monolayer materials such as graphene exhibit unique
optical and electrical properties. By creating new nanostructures
and monoatomic layer materials, we will develop novel phenomena
and clarify their physics. We also aim to create new devices for

photonics, electronics, and spintronic using these phenomena.

(ms)

rpulse

50nmEN £ F /g
TIXECEN X vy TEHCESHERIND,
50 nm square gold nano-structure

Optical field is enhanced by the plasmon at the gap region.
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Rabi oscillation of quantum state
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Nanophotonic Materials
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We pursue photonic and electronic functionalities of metal

and semiconductor nanomaterials, organic molecules, and
biomolecules. We also develop their hybrids, for applications to
energy conversion, molecular computing, and high-density data

storage, in collaboration with other groups in the center.
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Chiral plasmonic nanoparticles
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Fluorescent imaging of Vitamin C
in a mouse
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We will explore a new paradigm for electronics and photonics by
controlling electrons, photons, and phonons in nano/microstructures.
To this end, we will establish fabrication technologies of ultrasmall

electronic/photonic structures. Furthermore, electronic properties and

light-matter interactions in such nano/microstructures will be investigated
to realize novel information processing and photonic technologies, high-

sensitivity sensing, and novel electron-photon control schemes.
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Control of light-matter interactions using photonic crystal nanocavities
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Ultrasmall single molecule transistor
- contacting a single molecule by metal nanogap electrodes
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The VLS method enables us to produce high quality
semiconductor nanowires and precisely control their structures.
We also try to produce novel dynamic nanostructures, whose
positions and dimensions are electrically tuned, by applying
surface acoustic waves to quantum well structures. Our research
on spin and optical properties of these nanostructures is expected

to lead to functional quantum devices.
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T/ DERES T | Nano-photophysics T/ DERESF | Nanophotonic Materials
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Tsutomu SHIMURA, Professor, Center Director Tetsu TATSUMA, Professor
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Field : Applied nonlinear optics Field : Photoelectrochemistry
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®Optical phenomena with nano-structures Subject :

®Volume hologram and its applications ®Plasmon-Induce charge separation

®Holographic memory ®Plasmonic nanoantenna systems
http://qopt.iis.u-tokyo.ac.jp/ ®Photofunctional metal nanoparticles and metal clusters

®Photovoltaics and photocatalysis

http://www.iis.u-tokyo.ac.jp/ "tatsuma/
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Tomoki MACHIDA, Professor Fumitoshi SATO, Professor
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Field : Quantum transport in low-dimensional electron systems Field : Computational Biomolecular Science
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Subject : oEEFREREL

®Quantum transport in graphene o3I L —Ia VIR TIE
®Fabrication and applications of van der Waals hetrostructures Subject :
http://qhe.iis.u-tokyo.ac.jp/ ®Density functional theory

®All-electron calculation of proteins
®Enzyme design
®Simulation software engineering

http://www.satolab.iis.u-tokyo.ac.jp/
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Field : Photofunctional molecules

F/ILYMOZYAHMESEF |Nanoelectronics
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Kazuhiko HIRAKAWA, Professor, Center Vice Director
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ORFRT—IRFDIEREZ DM ®Photofunctional metal complexes
Subject : ®Functional phthalocyanine complexes
®Physics and applications of quantum nanostructures ®Fluorescence probes
®Terahertz generation/detection using quantum nanostructures ®Magneto-optical materials based on molecules
®Fabrication of single molecule devices and their electronic properties http://www.k-ishiilab.iis.u-tokyo.ac.jp/

http://thz.iis.u-tokyo.ac.jp/
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Satoshi IIWAMOTO, Associate Professor Tetsuomi SOGAWA, Visiting Professor
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Field : Nano optoelectronics 7 Field : Functional Nanodevices
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Subject : Subject :

®Fabrication technologies for photonic nanostructures including ®Fabrication of quantum nanostructures and device application
photonic crystals ®Dynamic quantum nanostructures formed by surface acoustic waves

®Control of light-matter interactions using photonic nanostructures ®Spin transport and manipulation in semiconductors

and its applications
®Topological photonics and phononics

http://www.iwamoto.iis.u-tokyo.ac.jp
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Nanoscience Center For Photonics, Electronics, and Materials Engineering, Phone:03-5452-6142 E-mail:npem@iis.u-tokyo.ac.jp

Institute of Industrial Science, the University of Tokyo http://npem.iis.u-tokyo.ac.jp/




