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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

 HIERIETYE / BN / R

 Strongly Correlated Electron Physics / Solid State Physics / Materials Design 4
=1 =

Professor

MIBERIER i - i

Department of Applied Physics and Physico-informatics
HTERAYIE, AT VX bR, BRSSPI E, SR s
RSO AR T MR GT & 2 DY B4 2 078 4 17> T T,
NV FHEEROVREAEBA 5 2 Y - B - B - S TEA L Lo
HZ RIFER) = TRERE D FEBI R Rt TR O A RO HEE T3,
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.

MATOBA, Masanori
Bt (I%)
PhD.

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

ERERE / )\5— 5t / Al

. Medical Image Processing / Pattern Measurement / GNSS Technology

He &=

TANAKA, Toshiyuki

B TEL
Professor PhD.
MEBERTIZER

Department of Applied Physics and Physico-informatics

e T3 5 & E{FEEDO Iz 72 > THIZEL T b, W% 4
SleT =& LT, R, BREGHIL WS6eat4 hoisfr -
T3, Hiff7— 2 & Ui, SRrBameimig, X8 CT s & & M-
T3, BN T—-~vE L TIGNSS - Wi Fifgs -kt
VHIZK BN AT T D,

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://isp.appi.keio.ac.jp/

EAEHR / BHER / BER / KRS

 Measurement of Human / Electromyography / Mechanomyography / Floor Reaction Force 4

Al F]

UCHIYAMA, Takanori

Bz #t+ (I%)
Professor Ph.D.
MEBERIZER

Department of Applied Physics and Physico-informatics

v b OIRS AT 5 A7 ) & FBET 2 B OUGHE ) & RHEE o FH i
EIEIS 5 72912, B, BN T % & & OHHREIC & 5 iid. IR
RITRHRAEM LA L 2D EFHIIL, ¥ 27 ARIESEE M U T
MLTOET,

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/

 EfYE/ BFIVE1—5 | BFHE

_ Condensed Matter Physics / Quantum Computer / Electronic Materials

FiE LF ITOH, Kohei M.
Bz Ph.D.

Professor Ph'D.
YIRIERILFER

Department of Applied Physics and Physico-informatics

R [ 72 7av—] OERICHES X 1 1 AO-EKRRN K E H
IS [PEEUREIGA L] 2T L. ZOMERBT 28 L [FEk
Y] AL, Zh oD A ARELT [BravEa—4] %
[H7 v 4] 1ofRE & h B i 4%k O % HA63,

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/

'Y/ oT /YRy NT—2

Sensor / loT / sensor network

v R E =

MATSUMOTO, Yoshinori

Bz &Lt (IT%)
Professor PhD.
MEERTFER

Department of Applied Physics and Physico-informatics

R AR, PM2.5 & & ORISR E £ o4, BEGhIC K- TllE %
1o, ToT k> T I FTafffb Lz b, MEEREEGDTH T
Ly MRERTEHHT 2 27 420K L T 5, LV Hdy b T — 2 Hidl
& EREIRNE Bl 2 O 72 SERR AU RGN > 2 7 4 TR, 3G/ Wi-F/
LPWAIZ & o CHEbfA 5 ORIE, IEA WX, Az 5m &l L
T L CEREITD Y AT L &P L T 5,

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 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/

ETHIH/ EFHE / EFER

Quantum Control / Quantum Computation / Quantum Information

WA Bt

YAMAMOTO, Naoki

iz Bt (BHREITZH)
Professor Ph'D.
MEERTER

Department of Applied Physics and Physico-informatics

BT ERH L TR 728 5 20 OB T4 98 L Tk §, &<,
HTRDT 4 — P23y ZHIHPGEG R BN TIZ s 2 ®Fal R 7 LTy
A LD EIT>TOE 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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 Superconductivity / Phase transition / Magnetism / Electronic structure / Material science 7

#HE [B— KAMIHARA, Yoichi
B #Ht (I%)
Professor PhD.
YIRERIER

Department of Applied Physics and Physico-informatics

R RE AR AT = VEIRLEO T3] 2 EHBE L, L2
TR Stk E & WRAINEE - BAEOMBIZH S 22T 5, [ERRISAEET
BT, KT RORMOYIPE & me 4 HEICHER T 5 2 LT modE
TR AR 262 oL — 7T d,

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/

EFAIVI bOZIR / FEHREFRIE

Quantum Optoelectronics / Semiconductor Quantum Structure

2@ BT

HAYASE, Junko

Bz Bt (EF)
Professor Ph'D.
MEBRITZER

Department of Applied Physics and Physico-informatics

KRB OETIIFOMWE A BILCHIE - FIHST S [Ekzr s ba
= 2| EERU. #H LR YOI & B0 2w oO B % H
L E9, PEfkE ) 27 =L THIL L7 [PREfRE RG] 2. 7«
2 M — & — OB & G - FIES 5 [RERIERIE ] Bl
EEEL T, T e BT OB AL ThE 9,

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/

AEY NOZIR / AEVEFYH
Spintronics / Spin physics

Rk Mt

ANDO, Kazuya

X Bt (ITF)
Associate Professor Ph'D.
MEBRIZER

Department of Applied Physics and Physico-informatics

PBEHRORTAHNGROIREH NS Z T2 v ETIEEVID <,
JAESIC B A EFIEICIE A Y Y HRESHE SRR, EFOALEY -
Al A3 & ATHR O KT B R A MPIR B RELT 5, BT - DAY
VERBALEICHIET S Z 212k 0 ZOFHARG L, AT Tl ol
JREEZ RIS 5,

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/
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EFETSE /% - BRI

Biomedical Engineering / Optics and Image Processing

BHE =

TSUKADA, Kosuke

Bz B (IT%) - B (EF)
Professor Ph'D.
MEBRIZR

Department of Applied Physics and Physico-informatics

R T RG22 L — 2 O OREHI 2 B8k, BT % A%
HI I3 2 4500, RRE TRERMICZLT 20 T ARET 2 L/ HT/N
A ZBFIZDONTIIE L TEd, 72 2R 6 2O TN - IGHICIE
T 2078 % L0 F§, BT L RPOZMOMR A - A 72 H iy 358
O #HIEL T 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/

T/NE T/ TINA R/ ot

Nanomaterial / Nanodevice / Material Science

] R

MAKI, Hideyuki

Bz &t (I%)
Professor DrEng
MEBRIZEER

Department of Applied Physics and Physico-informatics

IR - AR A T2 B ORI T WPE & O 72 BiiRE T Y A
ABAYE. TN AMGEERNC X 25 WE ORI BT 208 A 1T .
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/

BREYAIN—5TSXI /4T
L Fusion divertor Plasma/ lon source plasma

EH —5 HOSHINO, Kazuo

RS Bt (T%)
Associate Professor PhD.
YIEERITZRE

Department of Applied Physics and Physico-informatics

MRG0 7 7 X LA AR 2 IR A A N =2 T 7 v A+ Y
BT I XvhFEERNRE LT, 77 XvERICMA T, BT - 570
Hink - FRR T 7 X~ - [ERREMEAFHSEE2ZE L -2 RkE - SR
ORI I 2V = a VIFFIZHIRD AT 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
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ERETYER

FERE / EERTO—TBEME / 9 FRE

Surface Science / Scanning Probe Microscopy / Molecular Interfaces

Bk 8F

SHIMIZU, Tomoko K.

R Ph.D.
Associate Professor PhD.
MEBRIZER

Department of Applied Physics and Physico-informatics

YIE ORI RIS AE S WIS L. SE. Bk, By,

AR, W oy 17 ERR A4 PR ORI I ) #lA T3, BRI
O — TS A O 2T - BT 27 — L Oz k. il s
HEDIRIARL WA TN ZDFIFR O L 5 2R E/5 Z L AHIEL £ 9,
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/

EF7=-UVJ 1 8FIAVEL-F4VT [ 4IVIRVY |

Quantum Annealing / Quantum Computing / Ising Machine

He =

IR

Associate Professor

MIBEHRTFH

Department of Applied Physics and Physico-informatics
W7 =) v ERBUDE LA Dy v VIZBY B IR
ISR AT > TOE T, 4 Vv 7~y v OBHER A BKS 2 BEERTZE-
VIalb—va ViR AV VY VAT Y T by x 7 R OSEREC
KBETNIY ZLMRE, AV v~y I E ORI RS A
TVWET,
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.

TANAKA, Shu
Bt (B%)
PhD.

shu.tanaka@appi.keio.ac.jp https://shutanaka.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
WMo [#x] # PN THMEICIES 200 [HIEER] 2080, B
VAT LREWY AT L5 DML EHMRIIBH L ChE S, RS, HlgE
TR AREMZOMEVR AR L. DNA R VS0 E ks EDERS
TR E T BHFBED LS 13 AT A DG Y — L % Bilis & FER O
WA LB L TOES,
Hori group's research interests lie in feedback control theory, mathematical
optimization and their applications to synthetic biology. We develop

HORI, Yutaka
Bt (BHREIZ)
PhD.

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.

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

KRR/ EERS/ SERE

Large scale simulations / Phase transition / Computational science

B0 T WATANABE, Hiroshi
HEHIR @t (I%)
Associate Professor Ph'D.

MEERIER

Department of Applied Physics and Physico-informatics

WHEOF I TIIMA 50 & 5 B RBUETHMABIR %, BIAIEHRRET
YIalb—=va ViRl THLEMRAASSZEEARLEY, 2
BT R TROMB A E AWML T, HEMEMS 2 & T 24K %EK
LET,

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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System & Control Theory / Cyber-Physical-Human Systems

HE IEH
e

Associate Professor
MEERTFER
Department of Applied Physics and Physico-informatics
NEBMOTMB S 2 > 27 2 % K58 UCHi 72 5 HIBIFER O B A 8 T
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INOUE, Masaki
B+ (IT%)
PhD.

<L IR OMIZAEMA B, BRI, ERHREsEDL v TS
R LA F —FEADILHERIZ D 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.

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

AEY NOZIR /YIRS / EFYKE

L Spintronics / Condensed matter physics / Electronic properties of materials

B 5L

HAKU, Satoshi

B3 () B+ (T%)
Assistant Professor (Non-tenured) “PR.D.
MEERTER

Department of Applied Physics and Physico-informatics

BT OFOEM & A Y &S HHEARIH L 728 LB A DE L
TWEd, BFAEVORNTH B A Va5 bRl = x v
F— RO E BRI TERIZ 2D 9. 2D KD B A Y V&R
IR T X B TR OB, 2 ¥ VIt iR 4 18 L CWE o i
SLHAMZEA LTI L T,

I research new functional properties of electrons by utilizing their charge
and spin degrees of freedom. The spin current, which is a flow of electron
spins, can be used to manipulate magnetization and transport information
without energy loss. My research focuses on the surface and interface of
materials to explore the methods and materials that can efficiently generate
such spin currents and to understand the spin properties.

56whited43@keio.jp
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AEYROZIA / EFY / BEFEETEE

_Spintronics / Quantum physics / Angular-momentum quantum transport ;|

M = HAYASHI, Hiroki
(B8) &+ (I%)

Assistant Professor (Non-tenured) “PhD.

KiPAS i3 E

KiPAS Investigator
[ O T OWENM & TR (2 L#E) ZRALZ. AT
Lo ra=s 20/ HIEL ChEd, 2K Y EREOTNE R 5
Z &C RMEB AR 4 T ) RIS WETRE T OMERA TR
A0 E3, RIS, WA 2 PHETROEFERHEOIICHD A T
E3
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. In particular, I aim to
elucidate the fundamental properties of orbital current in solids.

hayashi05index@keio.jp

(TS / ARERTS / it / EF RS / HE

Superconductivity / Phase transition / Magnetism / Electronic structure / Material science -
JBE FBEE NAMITA, Hideo
THEL

Assistant Professor (Non-tenured) “MLEng.

YR EE]R T FH

Department of Applied Physics and Physico-informatics E
BRAHBIE T AORH IR A AR ZEMPRHZ B U T A SRS % 0T L. BB,
T SUIRE & OB 2B & 2129 322247 > Tk 9. Bty
WA A HLD B, ASdErhOREER F — FRLILHEOER, BRIk -
THEMTF v ) 7 &G L T, PERBOMIA AT > ThE T,
We are conducting research to analyze the crystal structure of
superconducting materials, which belong to strongly correlated electron
materials, and clarify the correlation with their electrical and magnetic
properties. We mainly focus on copper oxide high-temperature
superconductors, and clarify their physical properties caused by oxygen
contents and the substitution and addition of other atoms to control charge
carriers.

namita_hideo@keio.jp

EFIVE1-5/EF7IIVUXL/ RElL

Quantum computer / Quantum algorithm / Optimization

Aft EEXKEE TAMURA, Kentaro

Bh# (BH) &t (I%)
Assistant Professor (Non-tenured) “Master’s
MEBRIZR

Department of Applied Physics and Physico-informatics

JAZETORTIVE 2 - 2B 3Rt 7 L3 X 4 %%
LTWEd, BFI V2 —2DFEKD /4 Z3EFHLTED, /4 XD
HEAETPHL TN RS Z & dREEcd, 22T /4 AEBOMEEZ
FOSVETREL T L T) ZAOMBEEEEL TCOET,

My research interest is in developing quantum optimization algorithms
suitable for noisy quantum devices. The noise-level of real quantum devices
fluctuates, rendering the estimation and removal of noise difficult. It is my
aim to develop a quantum optimization algorithm that is robust to fluctuating
noise.
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