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For future innovation of current computer
systems, optical interconnects manipulating
photons in LSI circuits, and novel device
technologies including spin-effect devices are
promising technologies. In addition,
fundamental research toward new paradigms
such as quantum computing and molecular
computers is greatly important. There is also a
need for the development of photoelectric
energy conversion technologies with ultra-high
efficiency for incorporation into net-zero
energy systems.

For the purpose of meeting the challenge of
realizing such future long-term innovative
technologies, the Institute of Industrial Science
at the University of Tokyo established the
Center for Photonics Electronics Convergence
(CPECQ)in October 2012. At the CPEC,
interdisciplinary cooperation as well as
industrial-academic collaboration is achieved
by the gathering of researchers beyond the
existing research fields in the Institute. The
CPEC will explore both fundamental research
and strategic research on photonic electronic
convergence for future innovation. Your
stimulating and encouraging support will be
highly appreciated.
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spin manipulation, quantum transport
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Laser, nanophotonic devices, single electron
devices, quantum information devices

‘The Center for Photonics Electronics Convergence (CPEC) promotes basic research
based on nanoscience and nanotechnology to realize unique functionalities and
systems converging quantum nature of electrons, photons, and spins in nanostructures
such as semiconductor quantum dots, metal nanoparticles, and functional complexes.
On the basis of this research, the CPEC is aiming to open novel research fields in
electronics, and create technological innovations for the future.
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Metal nanoparticles, plasmon,
photofunctional molecules
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innovations in electronics



FRF AR
X -AEVBEEBS 9 EF | Optics and Spintronics

Department

KBLVREHMICEELAYBRGEE#HEL. 0T
STy AT, BHEAPOIE L KEHE, BEXTEFR
BB BFHEBRREEDMRETVET, HKEXEL%
BMETHIEICEY, FHEERTFOEREEHELET,

We study fundamental physics of nonlinear optical effect and spin
manipulation such as control of spin wave emission in ferrimagnet and
quantum transport in low-dimensional electron systems. In addition,
we explore new device applications based on optics and spintronics

convergence such as optical and magnetic data storage system.
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Control of spin wave in ferrimagnet
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Quantum transport in graphene

BFRubETHh v F /IBEEHEL RO EFRMELSIO
ERICEILIVALF I/ THhZI X BHRBFRNABE
. BFRBEROETIRBFIEREH T/ (ZFDORRICES
FEBIRREHELE T, 2. IIT7EHT/EBEPTIXE
CEEDRMEICEIEMEEEL - SREREERDET,

Based on quantum dots and photonic nanostructures, we will promote
fundamental research on silicon nanophotonics technology for future
photonics-electronics convergence LSI systems, on highly efficiency solar cells,
and on key quantum information devices including quantum light sources.

We also aim at improving the performance of these devices by introducing
novel nanostructures like graphene and nanophysics such as plasmonics.
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Quantum-dot laser technology on silicon
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Fundamental research on light sources using
group IV and related materials
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We explore a new paradigm in electronics by controlling properties of
quantum dots and molecules via electric fields and/or light. To this end,

we establish fabrication technologies of extreme-nanodevices. Furthermore,
we investigate electronic structures and transport dynamics in such

nanodevices to realize novel information processing, various kinds of high-
sensitivity detection, and photon-electron conversion at nm-scales, etc.
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We pursue systems in which photons are efficiently coupled to electrons,
for harvesting photons, exciting electrons, and driving physical or
chemical processes. With this in mind, we develop functional molecules,
nanostructured metals and semiconductors, and their hybrids, which are

applied to energy conversion, molecular computing, and high-density
recording in collaboration with other groups in CPEC.
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Plasmon-induced charge separation

BHILAMOBMRF TN 6tk

Magneto-chiral dichroism of organic compounds
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Combination of surface acoustic waves and semiconductors provides

novel dynamic nanostructures, whose positions, dimensions, and optical
properties are electrically tuned. We demonstrated that dynamic dots
enable long electron spin transport as well as electron spin resonance in the
absence of external magnetic fields. These superior properties are expected
to be applied to qubit devices.
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Tsutomu SHIMURA, Professor, Vice Director
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Field : Applied nonlinear optics
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Subject :

®Photorefractive effects ® Optical phenomena with nano-structures
®Spin optics ®@Holographic memory

http://qopt.iis.u-tokyo.ac.jp/
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Tomoki MACHIDA, Associate Professor
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Field : Quantum transport in low-dimensional electron systems
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Subject :

®Quantum transport in graphene

®Fabrication and applications of van der Waals hetrostructures

http://ghe.iis.u-tokyo.ac.jp/
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Yasuhiko ARAKAWA, Professor, Director
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Field : Quantum nano device
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Subject :

®Growth and fabrication technologies for quantum dots and photonic crystals
®Physics of electrons, spins, photons, and their interactions
®Nanophotonic and quantum information devices
®Photonics-electronics convergence technology
http://qdot.iis.u-tokyo.ac.jp/

BEIL/MNOZIRASE ’ Electronics

A B ez

Satoshi IWAMOTO, Associate Professor
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Field : Nano optoelectronics
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Subject :

®Growth and fabrication technologies for quantum dots and photonic crystals
®Physics of electrons, spins, photons, and their interactions
®Nanophotonic and quantum information devices
®Photonics-electronics convergence technology
http://qdot.iis.u-tokyo.ac.jp/
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Kazuhiko HIRAKAWA, Professor
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Field : Quantum semiconductor electronics
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Subject :

®Physics and applications of quantum nanostructures

®Terahertz generation/detection using quantum nanostructures
®[abrication of single molecule devices and their physics

http://thz.iis.u-tokyo.ac.jp/
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Tetsuomi SOGAWA, Visiting Professor
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Field : Hybrid Devices
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Subject :

®Dynamic quantum nanostructures formed by surface acoustic waves

®Spin transport and manipulation in semiconductors
@[ abrication of quantum nanostructures and device application
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Tetsu TATSUMA, Professor
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Field : Photoelectrochemistry
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Subject :

®Plasmon-Induce charge separation ®Plasmonic nanoantenna systems
®Photofunctional metal nanoparticles and metal clusters
®Photovoltaics and photocatalysis

http://www.iis.u-tokyo.ac.jp/"tatsuma/
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Kazuyuki ISHII, Professor
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Field : Photofunctional molecules
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Subject :

®Photofunctional metal complexes ®Functional phthalocyanine complexes
®Fluorescence probes ®Magneto-optical materials based on molecules

http://www.k-ishiilab.iis.u-tokyo.ac.jp/
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Center for Photonics Electronics Convergence,
Institute of Industrial Science, the University of Tokyo
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Phone:03-5452-6281 E-mail:cpec@iis.u-tokyo.ac.jp
http://cpec.iis.u-tokyo.ac.jp/



