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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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Numerical simulation of a tokamak deivertor plasma: ﬁgﬁ\ mﬁﬁq@f@ﬁﬁ”%ﬁ A\ mﬂq#@iiﬁﬂ”
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. Measurement engineering / Signal processing / Flow measurement

Professor
MEBRIZR

Department of Applied Physics and Physico-informatics

HONDA, Satoshi
T3EL
Ph.D.
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This laboratory focuses on various topics in measurements with the inverse
problem approach, such as, a flow velocity tomography with the elctro-
magnetic induction, diagnosis of plant roots function with the potential
difference method, and monitoring combustion engines with acoustic signal
processing, and analysis of C-spine potentials.

honda@appi.keio.ac.jp http:/www.thx.appi.keio.ac.jp

V—YEZ/ AEER/ERTZ/ L-YIZ |

. Laser Medicine and Surgery / Photo-medicine / Medical Engineering / Laser Engineering

th# tafﬁ

ARAI, Tsunenori

b TEL
Professor PhD.
MEBERTFER

Department of Applied Physics and Physico-informatics
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Our lab. develops novel therapeutic laser device to treat serious arrhythmia,
arteriosclerotic angiostenosis, and cancer. A variety of research in terms of
physical/optical properties of tissue, laser tissue interaction, the optimization of
laser irradiation parameters, and device construction is involved in our activities.
We creates innovative less-invasive laser therapy via catheter/endoscope with highly
sophisticated therapeutic effect keeping quality of patient life to suppress medical
cost by means of original engineering idea.

tsunearai@appi.keio.ac.jp http://arai.appi.keio.ac.jp/
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Control Engineering / Modeling / System Identification

B B—

ADACHI, Shuichi

Bz THE+
Professor Ph.D.
MEBERTIER

Department of Applied Physics and Physico-informatics
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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/

Vﬂ37717/94ﬂ—97717/ﬁ42Jﬁ

Fusion Plasma / Divertor Plasma / Negative lon Source

g BE

HATAYAMA, Akiyoshi
iz THEL
Professor Ph'D.
MIEERIER

Department of Applied Physics and Physico-informatics
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Create a mini-sized sun, i.e., to realize a controlled themo-nuclear fusion on
Earth, is an eternal dream of humankind. This laboratory focuses on
theoretical and numerical modeling of fusion plasmas, especially low
temperature SOL and divertor plasmas surrounding a hot fusion core. Also
studied is modeling of negative ion sources for plasma heating and industrial
uses and applications of thermal plasmas for environmental problems.

akh@ppl.appi.keio.ac.jp

SEAERETYIE / Bl / MBS

. Strongly Correlated Electron Physics / Solid State Physics / Materials Design

HiE IES

MATOBA, Masanori

Bz &Lt (I%)
Professor PhD.
MEERTFER

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/

B2/ EFIVE1—5 /| EFHH

Condensed Matter Physics / Quantum Computer / Electronic Materials

RiE OF ITOH, Kohei M.
2% Ph.D.

Professor Ph.D.
YIBIER T ER

Department of Applied Physics and Physico-informatics
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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/ltoh_group/
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Medical Image Processing / Personal Identification / Nondestructive Inspection/ GPS -

Hh HZE  TANAKA, Toshiyuki

iz THEL
Professor Ph'D.
MIEBRIZRE

Department of Applied Physics and Physico-informatics
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This laboratory focuses on image and signal processing, particularly
investigating medical images used in image processing, e.g., X-ray CT and
photomicrography. Also studied is inverse problem, nondestructive
inspection, application of a global positioning system (GPS), and acoustic
signal processing.

tanaka@appi.keio.ac.jp http://www.isp.appi.keio.ac.jp

EAFETAl/ BHER / BiER / Y AT LAEE

. measurement of human / electromyography / mechanomyography / system identification -

Al FF]
iz

Professor

MEBERTER

Department of Applied Physics and Physico-informatics
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This laboratory focuses on clarifying the control mechanism of contractile
and visco-elastic properties of muscles. An electromyogram 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. Sports skills are also our research interests.
Image analysis technique is applied to the human motion.

UCHIYAMA, Takanori
#t+ (IT%)
PhD.

uchiyama@appi.keio.ac.jp http://www.bi.appi.keio.ac.jp

EFAIVI FOZIR / FEHREFRIE

Quantum Optoelectronics / Semiconductor Quantum Structure

B3 BF  HAYASE, Junko
EHIE Bt (EF)
Associate Professor Ph'D.

WEERTZE -
Department of Applied Physics and Physico-informatics
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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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Sensor /10T / sensor network

WE B

MATSUMOTO, Yoshinori

Bz &t (ITF)
Professor PhD.
YIEERITER

Department of Applied Physics and Physico-informatics
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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/

| (LPHEF / FREEEMRR/ 2FYSab-Y3Y

chemical phsyiscs/intermolecular interaction/molecular simulation

HH BRE YOKOI, Kohei
rEe] TefE+
Associate Professor Ph'D.

MIBERTER

Department of Applied Physics and Physico-informatics
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This laboratory is focused on molecular interactions and electronic processes
in organic molecular systems. Areas studied include computer simulations as
molecular dynamics, Monte Carlo, quantum chemistry, and quantum physics.

yokoi@appi.keio.ac.jp

EFHIHIER / EFIEERIER

Quantum Control Theory/Quantum Information Theory

A Bt
2

Associate Professor

WIBER TSN .

Department of Applied Physics and Physico-informatics
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YAMAMOTO, Naoki
Bt (BEHRETS)
PhD.
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My research objective is to develop a designing theory for quantum systems
via mathematical engineering approach; e.g., efficient numerical methods to
compute an optimal quantum feedback controller or an optimal quantum error
correction. Furthermore, the optimal synthesis for a large-scale quantum
network, with its controllability, robustness, and complexity, is of particular
interest.

yamamoto@appi.keio.ac.jp http://www.yamamoto.appi.keio.ac.jp
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. Superconductivity / Phase transition / Magnetism / Electronic structure / Material science 4

HE B— KAMIHARA, Yoichi

ERBIR Et+ (I%)

Associate Professor PhD.

MIBEHRIER i - i

Department of Applied Physics and Physico-informatics
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Our primary purpose is discovery of new superconductors (e. g. MgBz, iron-based
oxypnictide, cuparate). An approach to the purpose is improvements of sample synthesis
procedures using solid state reaction & characterizations of inorganic materials. We

(i, ;{ﬁﬂﬁk@
HE?U"J‘*EE@%FH‘%

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@keio.jp https://sites.google.com/site/2010mklab/
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Nanomaterial / Nanodevice / Materials Science
W Ez
IR
Associate Professor
MIBEHRTFH
Department of Applied Physics and Physico-informatics
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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, Hideyuki
Bt (I%)
Ph.D.

maki@appi.keio.ac.jp http://www.az.appi.keio.ac.jp/maki/

INERER / B2 2T LORER / AN—hTUY I*
Robust Control Theory / Stability Theory / Smart Grid

H#HE IEH#

Research Associate

MIBERITFER i

Department of Applied Physics and Physico-informatics
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My research focuses on "Control Engineering”, in particular, robust control
theory to control dynamical systems including anticipated uncertainties. The
theory is applied to power systems and systems biology. In the applications, I
aim to propose a design strategy of stable power networks and to
fundamentally understand the mechanisms for robustness in biological
systems.

| nflvs

INOUE, Masaki
#t+ (I=%)

PhD.

minoue@appi.keio.ac.jp http://user.keio.ac.jp/“minoue/
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Biomedical Engineering / Optics and Image Processing
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Associate Professor

MIRER IR

Department of Applied Physics and Physico-informatics

TSUKADA, Kosuke
ﬁ% (I%) - B (E3)
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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.

ktsukada@appi.keio.ac.jp http://www.bmel.appi.ac.jp
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Spintronics / Spin physics
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Associate Professor

YR ERTFH

Department of Applied Physics and Physico-informatics
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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, Kazuya
&t (IT%)
PhD.

ando@appi.keio.ac.jp http://www.ando.appi.keio.ac.jp
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| Measurement engineering / Terahertz waves / Human Computer Interface ;

FIA

1)z ] MONNAI, Yasuaki

B (BED) Bt (BHREIF)
Research Associate(Non-tenured) “Ph.D.
MEERTER

Department of Applied Physics and Physico-informatics
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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/
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Feedback control theory / Synthetic biology / Optimization

— HORI, Yutaka
B (BH) Bt (BRETH)
Research Associate(Non-tenured) “Ph.D.
MIEBRIZRE

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
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