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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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 ERETYER

 EfYE/ BFIVE1—5 | BFME

. Condensed Matter Physics / Quantum Computer / Electronic Materials 4
5\
Rk LT

Professor

MIBEHRIER i - i

Department of Applied Physics and Physico-informatics
el [/ 727 /7uy—] OBRICESE 11 o8k miAz A
HZH S R m AR TS 2% L. ZOREEIRT L8 L [k
W] ZFAL. ZNOOEMEMAERKELT [RFI sy Ea—F] R
[Tt 3] IR N E R HA O %2 HIFT,
MBEODIEHE L L GERTE FEA.
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.
% Not available for selection as an academic advisor due to the president of the university.

ITOH, Kohei M.

Ph.D.
Ph.D.

kitoh@appi.keio.ac.jp http://www.appi.keio.ac.jp/Itoh_group/

BB{LE / 1RETS / B / BFRE / G

. Superconductivity / Phase transition / Magnetism / Electronic structure / Material science

#HE B

KAMIHARA, Yoichi

b &Lt (I%)
Professor PhD.
MEERTFER

Department of Applied Physics and Physico-informatics
iR R T AT =4 YERILG o [30] 2 EHE L, b4
FEORE i & BAUMEE - OB EZE ST 5 BRPICFET
LT T RORKROYIE L Hrex HEIIBILE T 5 2 L T BmoE
FIRZ ST BV — T TF,

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@keio.jp https://sites.google.com/site/2010mklab/

SHETE /X - BiFTE

Biomedical Engineering / Optics and Image Processing

FTE

TSUKADA, Kosuke

Bz B+ (ITZ) - L (EF)
Professor Ph.D.
MEBERIZER

Department of Applied Physics and Physico-informatics

HARG TRk RE 2 L — & T OBRHIIS 2 Hifti e, k7% A%
IS 3 2 Heal. RRE CHERMICEALT A0 F2RET A v TN
A ABFIZOWTHIZEL TV E T, F2IN0 2O RMBH - HHFIN
AT 2W78% LTV E ¥, B LS L RFOFEMOMHES A 2 72 H iy 3388
DOWZEZ HiFL TV E T,

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.keio.ac.jp/

EARETR / BHER / BHER / KRR

_ Measurement of Human / Electromyography / Mechanomyography / Floor Reaction Force 7

Al F5

UCHIYAMA, Takanori

iz Bt (TF)
Professor Ph'D.
MIEERIER

Department of Applied Physics and Physico-informatics

t b Ok S A TH B 2B & FEBLT 2 W W O W) & s O TR ERE g
T 272012, B HRPIGET 2 & & ORMIREITH 2. K
KRR ERLAL L EORZFML. ¥ AT AREE L@ L CF
LT,

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 https://www.bi.appi.keio.ac.jp/

ERERME / )N — 5t / Al

. Medical Image Processing / Pattern Measurement / GNSS Technology

He &=

TANAKA, Toshiyuki

Bz THE+
Professor PhD.
MEERTFER

Department of Applied Physics and Physico-informatics

WFZE%E TILE 5 I & WSO R D 7z > THZE L T b TR % 3%
Sler—<& LTiE, FEHEGAI, ZREEH, ARREETI % i T -
T, W7 —% & LTid, B BEmEEmg. XM CT migh L xili-
TWwh, BrEd T —~<& LTIEGNSS - Wi Fifgs -t
VLB ER TS T A,

This laboratory focuses on image and signal processing, particularly
investigating medical images processing, e.g., fNIRS 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://isp.appi.keio.ac.jp/

EFAIVI FOZIR / FEHEFRE

Quantum Optoelectronics / Semiconductor Quantum Structure

PHE BT

HAYASE, Junko

iz B+ (EF)
Professor Ph'D.
MEERTER

Department of Applied Physics and Physico-informatics

TR ETORTIENEE % BAECHIM - A5 BT ETL 2 b
=7 2] ZBRL. L VETWHOMY & 50 2 m THRom% % H
feLE9, PERE T R —VTINLLZ: PR kRG] 2, 7=
2 MY — 7 —ofEEEBR 2 FH - S5 RS EIERIE 6] Heli
ZREAEL T, BT EEFOMEERHEZMELTVWEET,

Our research focuses on quantum optoelectronics to completely
manipulate quantum-mechanical properties of photons and electrons
toward understanding quantum physics and realizing quantum
technology. Ultrafast nonlinear spectroscopy is developed to investigate
light-matter interactions in nanometer-sized semiconductor quantum
structures.

hayase@appi.keio.ac.jp https://www.appi.keio.ac.jp/hayase/
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! Fusion divertor Plasma/ lon source plasma
E% —4%  HOSHINO, Kazuo

iz Bt (TF)
Professor Ph'D.
MIEBRIZRE

Department of Applied Physics and Physico-informatics

BREIFLT 7 A< L EEFRELE KRS A N—F TI A<+ v
BT A% ERNRE LT, 79 XA<EEcma <, TEY - 570
ik - FBER 7T A~ - BERKAH B SE L2 L2205 - BHER
OB I 2L — a VAR ATV E T,

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@appi.keio.ac.jp https://www.ppl.appi.keio.ac.jp

'Y /0T /€82y NDO—25

Sensor / loT / sensor network

WA s

MATSUMOTO, Yoshinori

Bz Bt (IT%)
Professor Ph'D.
MEBRITZER

Department of Applied Physics and Physico-informatics

K& G, PM25 2 EOBREIE WA £ Y, RIS X o TlE %
T, IoTHEMIC K> T2 77 FTHHALLAYD, MERNREEFOTY 7
Ly MK TEHIT A VAT AL CTnb, ¥y b7 — 27 Bl
&SRR 0] B B & o 2 R U R AR > A 7 A TEL 3G/ WI-F/
LPWAIZ & o Tl & O%A5, PUEZIT VI, MizBie & L
T L CFIREAT) VAT AR L T b,

This laboratory focuses on the development of IoT environmental sensing system
which measures the weather, radiation or PM25 information using sensor, network
and circuit technology. The data transmits through Wi-Fi or LPWA 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/

ETHIE/ EFHE / EFER

Quantum Control / Quantum Computation / Quantum Information

WA EE YAMAMOTO, Naoki
B2 Bt (BHRELE)
Professor Ph.D.

MR IETR L EH

Department of Applied Physics and Physico-informatics

mFEERH L TRV 272008 TH#2E LT3, & I,
WSRO T 4 — M3y Z GG LW TICh 27 TFEH 7 LTy
AL DWFEERAT> TV E T,

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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FT/ME/ F/TFINA R/ et

Nanomaterial / Nanodevice / Material Science

! R/

MAKI, Hideyuki

Bz Et+ (I
Professor DrEng
MEBRIZR

Department of Applied Physics and Physico-informatics

MRS - AR H W72 R ORI T B & -8k RE T A
ABASE TN AREEVERUC X 5 F 2 WE ORI § 2982179 o
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.

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

SEMERE TR / BN / MBS

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

HiE IES

MATOBA, Masanori

Bz &Lt (I%)
Professor Ph'D.
MEBRITZEER

Department of Applied Physics and Physico-informatics

PR, AEI AV F MR, BRI, i s
RGO A B B THOEREF & E oW TR 20782 T > TV E T,
NV FHEROTRERZ 2 A Y - B/ - B8 - I THEADMEE LToR
B AN ETHREORBR R E R FWH ORI RO BEETT,

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/

KIURETE / 185688 / SERZ

Large scale simulations / Phase transition / Computational science

&0

B WATANABE, Hiroshi
B Bt (IT%)
Professor Ph.D.
YIRERIER

Department of Applied Physics and Physico-informatics

WHEOFHERE TR v &9 R RBIB T34 %, BIEYIEHEET
VIalb—varsAZLTHilMAEHS I EEHIBELE T, T2
BAEEH T oM R L2 m L T, SRS 2 & T s Rk %k
LEd,

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.

hwatanabe@appi.keio.ac.jp https://www.calc.appi.keio.ac.jp/
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ERETYER

AEYMOZIR /| AEVEFIE

Spintronics / Spin physics

ZE Mt ANDO, Kazuya

ERBIR Bt (I%)

Associate Professor Ph.D.

MIBEHRIER i - i

Department of Applied Physics and Physico-informatics
W ORTHXRAREEH L 2 L TR vRTYEEZ YD . T
JHEIIC B AET WA Y Y HHENEFICEN, BETORALE Y -
AT AR & IHITHR D T SR W PBIE AT 5, BT - DAY
CEREMICHIET S22 LX) ZoFRE L, KIUE T B oW
EHEZEIHT %,
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/

| REMF /EELTO—TBHE / STRE |

Surface Science / Scanning Probe Microscopy / Molecular Interfaces

Ak BF

SHIMIZU, Tomoko K.

IR Ph.D.
Associate Professor PhD.
MEBERTFER

Department of Applied Physics and Physico-informatics

W ORI A 2R S PECER L. i, B8k BRI,

ﬁﬁ%ﬁ‘%ﬁﬁ%&Eﬁb&ﬁﬂ®$ﬁ Y ATV E T, EAMT
O — 7 W N T BT - B A — VOMEATIC X0 iSOG
HEDFHRL R T N ZDRFEOHE ML L X HIELE T,
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 https://shimizu.appi.keio.ac.jp/

HlfHl T / $eEsE( L / SEYZ

Feedback control / Mathematical optimization / Synthetic biology

B £
e

Associate Professor

MIBERITFER i

Department of Applied Physics and Physico-informatics
o [HE] 2P L CHAEICES 200 [T 2W7E L. B
VAT AREWM Y AT A EORRA BRREIIBH LT E 3, RIS, il
TR BRAEYEOMENE 2 HEAE L. DNA R 5 V37 B EOAMKS
TEMEE T DHEHOERGT ¥ AT L Oikary — v & B & KEROT
Mm2BELTHWET,
Hori group's research interests lie in feedback control theory, mathematical
optimization and their applications to synthetic biology. We develop
theoretical and experimental platforms including system identification
theory, circuit optimization theory, and microfluidic devices that
synergistically work together to streamline the design process of synthetic
biomolecular circuits.

HORI, Yutaka
Bt (BHREIZ)
PhD.

yhori@appi.keio.ac.jp https://hori.appi.keio.ac.jp/

25 LSRR | 411=7 4 IR 1=T VA7 L

System & Control Theory / Cyber-Physical-Human Systems

HLE IEH
e

Associate Professor

MIBERIFER i o i

Department of Applied Physics and Physico-informatics
NEBMOWE T 2 > 2 7 2 % 8E L CHi 72 2 TSR O B 2 o T
3. VAT AN, FERRE LA O A BT 5720 Tl R
<y W OMZEZGmE B, RSEBRTEHIE, HRFERMELR 0L v 75
RIANF—GHADICHERIZHOD A THE T,
My research interest includes system and control theory for human-
machine cooperative systems. The application of the theory includes air
traffic management, agri-environment control, and power system control.

INOUE, Masaki
Bt (IF)
PhD.

minoue@appi.keio.ac.jp https://sites.google.com/keio.jp/minoue/

E¥7=-UVJ |EFIAVE1I=-T4VT 1 4IVGIYY |

Quantum Annealing / Quantum Computing / Ising Machine

He = TANAKA, Shu
e B (2%)

Associate Professor PhD.

YR EHRTFH

Department of Applied Physics and Physico-informatics
W7 == Y723 Lol LKA D v 7~ VICHT 25 7ER
2T TWET A T v~y v OBERBL 2 835K 3 % Blamhize
YIial—va U iR, A V<Y IF Y 7 by o T RSO
BABTNTY XALKEE, 4 V<Y VERE WSR2 D
TWIEd,
This laboratory focuses on basic and applied research on Ising machines.
Specifically: (1) theoretical and simulation studies on the operating principle
of Ising machines, (2) constructing algorithms that are the basis of software
development for Ising machines, (3) exploring industrial applications using
actual Ising machines.

shu.tanaka@appi.keio.ac.jp https://shutanaka.appi.keio.ac.jp/

E1-VUAU5T1-A /88 - BEVYVT /N - B |

Human Interface / Haptic/Thermal Sensing / Human-Robot Interaction

KB KIZF OSAWA, Yukiko

ST &+ (IT%)
Senior Assistant Professor “Ph.D.
MEERTER

Department of Applied Physics and Physico-informatics

N &R & oW il (2557 ay) ZlL7zHLwvas
227 —varyob)FERNT RIEBe2—< 4 5 72— X
OREE Y g JIZIB BRI AT E . 75 ARG BI%E,
il - B o ¥ v IRz SRAWRBUT S Y AT AR ML,
W NFEOFER A HIEL 3,

Osawa laboratory is working on the development of a 'next-generation
human interface,' aiming to discover novel communication through
physical contact (interaction) between humans and machines. Our goal is
to achieve innovative human support by constructing systems from a
comprehensive perspective that includes device design and development,
as well as haptic, thermal sensing, and control technologies.
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BBt/ EE0E / FEFE / [RL—5

Optimization / Signal Processing / Deep Learning / Weather Radar

EE Kitb

KITAHARA, Daichi

S{EFEEN @t (T%)
Senior Assistant Professor ‘Doctor of Engineering
MIRERIER

Department of Applied Physics and Physico-informatics

BIGEAL - E 50 - 57— & V4 T2 A5 OBIEIIE & REEE L &
DIBHIIFEZ 4T > TWE 370 BERI C I 31 MR bl % BR Al L T
[ B4 72538 O W I E 2 BT IR 2 50 7 v 3) A LA 0flE] %
T TR L — ¥ 55T [REWMBILOIET — & ~Ow#H R EH
VAT ANDOEA| # HIELTWE T,
My research interests include theories and methods in optimization, signal
processing and data science, and their applications including deep learning. Our
goal on the theoretical aspect is to “create innovative algorithms that can solve
inverse problems in various fields” mainly via convex optimization techniques. On
the application aspect, we aim to “apply cutting-edge mathematics to real-world
data and introduce it into operational systems,” e.g, in the weather radar field.

AEYROZSR / EFYN / BEFEEFEE

Spintronics / Quantum physics / Angular-momentum quantum transport

7 S

HAYASHI, Hiroki

B3 (5H9) Bt (T2)
Assistant Professor (Non-tenured) “Ph.D.
KiPAS 3R E

KiPAS Investigator

AL, FRP OB OB & AR R (A L) 2R LT S5
WaLL s sa=y 2070 OEFEEMICHET 20%E%2 LTWwEd, AE
Y EWLEDBREHIET 2 2 & T, BB, AHEREEA T, RIS
BRI YEa—T 4 YIPURRICR D $3. MERREOERIRIE, W
B OTE FHEE & BAFRIIARA S 5,

I'm researching how to utilize electron charge and angular momentum
(spin and orbital) in solids to create foundational principles for innovative
electronics. Control of spin and orbital currents leads to low-power, non-
volatile memory and unconventional computing. The efficiency of angular
momentum flow generation is dependent on the electronic structure and
heterogeneous interfaces of materials.
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ZEYNOZOR / BT/ BEBRHER

Spintronics / Quantum Physics / Angular-momentum transport

BO =HIE  TANIGUCHI Mari

Bh# (BH) &t (I%)
Assistant Professor (Non-tenured) “MEEng.
MEBRIZR

Department of Applied Physics and Physico-informatics

BTOHHETH L EM - AY Y - HUEZEME L 72§33y azL s b=
7 AOMSA B L 3. BTN RESBEEICHEHT -/ A=
DT 2 PRI 4 2oV & B REAMED T WHBIG 2 S L E
Fo FRICEIR BN B U 2 WLE T O SLGEY R HLE T I B S 5 B4 o #
B = A LEIHICH) AT ET,

My research focuses on developing innovative electronics that utilize the charge,
spin, and orbital degrees of freedom of electrons. The physical phenomena
induced by various external fields and electronic states are investigated in the
nanometer-scale regime where quantum mechanical effects emerge. In particular,
I am working to clarify the fundamental properties of orbital currents in metallic
thin films and the mechanisms of phenomena related to orbital currents.




