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Creating a livable climate means balancing the complex relation among and between human
information, technology, and economics, with the natural environment of our plant -all within a viable
framework of physical principles. Understanding these components and developing new methods to
interpret and ultimately to resolve conflicts forces are the major objectives of our educational and
research endeavors. The first part of the Center name, “Applied Physics” , represents the application
of physical principles to numerous fields in science and technology. The second part, “Physico-
Informatics” , emphasizes the importance of advanced mathematical analysis of information
governed by the laws of physics. It also indicates the strong commitment to develop applied
physics as a new key for the advancement of today’ s information technology.
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_Strongly Correlated Electron Physics / Solid State Physics / Materials Design =
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Professor Ph'D.
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Department of Applied Physics and Physico-informatics
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Our Laboratory aims to explore, design and develop new quantum-functional
(quantum critical matter, giant thermoelectricity, colossal magnetoresistance,
unconventional superconductivity, etc.) materials on the basis of emerging
materials science of strongly correlated electron systems in which numbers
of electrons are interacting strongly with each other.

matobam@appi.keio.ac.jp https://sites.google.com/site/2010mklab/
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This laboratory focuses on realizing complete manipulation of semiconductor
isotope using state-of-the-art nanotechnology. Research covers a wide
variety of novel quantum physics emerging in such low-dimensional
semiconductor structures and its application to the new class of devices
including quantum computers and quantum sensors.

kitoh@appi.keio.ac.jp http://www.appi.keio.ac.jp/Itoh_group/
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Sensor /loT / sensor network
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This laboratory focuses on the development of IoT environmental sensing system
which measures the weather, radiation or PM2.5 information using sensor, network
and circuit technology. The data transmits through Wi-Fi or sensor network to collect
or record by cloud system. The data was also recorded by the mobile device with a
map positioning data. The cloud system analyzes the data using machine learning.

matsumoto@appi.keio.ac.jp http://www.appi.keio.ac.jp/matsumoto-lab/
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Control Engineering / Modeling / System Identification
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This laboratory focuses on control engineering for:

(1) Theoretical research of system identification, Kalman filtering, model
predictive control, learning theory, and

(2) Applied research of automobile (engine control, active safety, and others),
aerospace (satellite and aircraft), precision instrument, and acoustic systems.

adachi@appi.keio.ac.jp http://arx.appi.keio.ac.jp/
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. Medical Image Processing / Pattern Measurement / GNSS Technology
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This laboratory focuses on image and signal processing, particularly
investigating medical images processing, e.g., INIRS and photomicrography.
Also studied is inverse problem, nondestructive inspection, application of a
global navigation satellite system (GNSS) and indoor navigation system.

tanaka@appi.keio.ac.jp http://www.isp.appi.keio.ac.jp
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. Measurement of Human / Electromyography / Mechanomyography / Floor Reaction Force
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This laboratory focuses on clarifying the control mechanism of contractile
and visco-elastic properties of muscles. An electromyogram, floor reaction
force, and a mechanomyogram that is a mechanical vibration detected on the
skin surface are measured. Depth and force in indentation are also measured.
A system identification technique is applied to the measured signals and the
viscoelasticity are estimated.

uchiyama@appi.keio.ac.jp http://www.bi.appi.keio.ac.jp/
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Quantum Control / Quantum Computation / Quantum Information %
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My research objective is to develop a designing theory for quantum systems
via mathematical engineering approach; e.g., quantum feedback control theory
and quantum algorithm for a realistic quantum computer.

yamamoto@appi.keio.ac.jp http://www.yamamoto.appi.keio.ac.jp/
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Our primary purpose is discovery of new superconductors (e. g. MgB2, iron-based
oxypnictide, cuparate). An approach to the purpose is improvements of sample synthesis
procedures using solid state reaction & characterizations of inorganic materials. We
focus on a relation between crystallographic “local” structures (a factor of hyperfine
structures) and electronic and/or magnetic structures of homogeneous crystals. This
approach is the most reliable way to demonstrate new electronic materials.

KAMIHARA, Yoichi
B (T%)
PhD.

kamihara_yoichi@keio.jp https://sites.google.com/site/2010mklab/
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Nanomaterial / Nanodevice / Materials Science
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This laboratory focuses on the design of organic and inorganic nanomaterials,
development of new functional devices with nanomaterials, and investigation of
physical properties of nanomaterials by device operation. Physical and chemical
properties of nanomaterials are positively applied to observation of quantum
transport, control of electronic state with external input such as electric field,
magnetic field and stress, and development of new optoelectronic devices.

maki@appi.keio.ac.jp http://www.az.appi.keio.ac.jp/maki/
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Quantum Optoelectronics / Semiconductor Quantum Structure
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Our research focuses on quantum optoelectronics to completely manipulate
quantum-mechanical properties of photons and electrons toward realizing
quantum information technology. Ultrafast nonlinear spectroscopy is
developed to investigate light-matter interactions in nanometer-sized
semiconductor quantum structures.

hayase@appi.keio.ac.jp http://www.appi.keio.ac.jp/?page_id=36
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Biomedical Engineering / Optics and Image Processing
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The mission of this laboratory is to develop (1) techniques to measure
biomolecules and cell functions with lasers, (2) techniques to regulate the
biomolecules artificially and (3) novel devices and sensors to detect specific
molecules in disease. We will apply these techniques to develop a system for
early diagnostics and therapy of cancer. We will achieve aim-driven research
which cut across medical, biological and engineering fields.

TSUKADA, Kosuke
E% (I%) - B (EZ)

ktsukada@appi.keio.ac.jp http://www.bmel.appi.ac.jp
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This laboratory focuses on exploring spin physics using quantum relativistic
effects in condensed matter. Research covers a wide variety of emerging
phenomena arising from interaction between spin/charge of electrons and
elementary excitations. By revealing the physics of these phenomena, we will
lay a foundation for next-generation electronic technology.

ando@appi.keio.ac.jp http://www.ando.appi.keio.ac.jp

39



H
i
i
L
-
5
5

BBIEY(\—5 TS5/ A4V ETFXT |

Fusion divertor Plasma/ lon source plasma
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Department of Applied Physics and Physico-informatics
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My research focuses on numerical modeling and simulation of multiple-
hierarchical complex plasmas, such as low temperature divertor plasmas in
magnetic-confinement fusion devices which includes the plasma transport,
atomic and molecular processes, plasma-material interactions, etc.

HOSHINO, Kazuo
Bt (TF)
PhD.

hoshino@appi.keio.ac.jp

KIURETE / 185638 / STERIZ

Large scale simulations / Phase transition / Computational science

EL EE TN
IR

Associate Professor

MEBERTER

Department of Applied Physics and Physico-informatics
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This laboratory aims to acquire new knowledge by simulating complex
phenomena on massively parallel computers. We pursue the future that can
be designed by computer simulations through the development of numerical
methods.

WATANABE, Hiroshi
B (T%)
PhD.

hwatanabe@appi.keio.ac.jp
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My research interest includes exploring generalized wireless systems that
allow for smart man-machine and machine-machine interface. Technical areas
of the subject range from, but not limited to, terahertz waves to ultrasound.
System design methodology based on creative use of computational simulation
is also a research theme.

monnai@appi.keio.ac.jp http://isp.appi.keio.ac.jp/

40 | ETrrnEs

KEMNF / EBEUTO—TRWE / HTRE |

Surface Science / Scanning Probe Microscopy / Molecular Interfaces
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SHIMIZU, Tomoko
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Associate Professor Ph'D.
MIEBRIZRE

Department of Applied Physics and Physico-informatics
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Our group focuses on the characterization of surfaces and interfaces of
various materials including metals, semiconductors, oxides, organic thin films,
and adsorbed molecules. Scanning probe microscopy at the single atomic and
molecular scales provides key information for the understanding of catalytic
reaction mechanisms and the development of next-generation devices.

tshimizu@appi.keio.ac.jp
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Robust Control Theory / Smart Grid / Air Traffic Control
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My research interest is control engineering, in particular, robust control
theory to tame dynamical systems including anticipated uncertainties. The
theory is applied to air traffic control and power system control.

INOUE, Masaki
#t+ (IT%)
PhD.

minoue@appi.keio.ac.jp http://user.keio.ac.jp/~minoue/
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Feedback control theory / Synthetic biology / Optimization
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Assistant Professor
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Department of Applied Physics and Physico-informatics
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Our research aims to establish an engineering-oriented mathematical and experimental
framework to design and implement synthetic biomolecular systems that perform complex
dynamic tasks on microbial platforms. We use mathematical techniques from feedback
control and optimization theory and develop theoretical tools for model identification,
analysis and feedback design of large-scale biomolecular circuits. Development of

experimental platforms is also of our interest to facilitate the bio-system design process.

yhori@appi.keio.ac.jp



