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Materials have a hierarchical structure such as elementary particles, nuclei, atoms, molecules, ions, solids, liquids,
organismes, stars, and the universe. Correspondingly, the Center for Physics comprises research groups of elementary
particle physics, nuclear physics, condensed matter physics, biological physics, and astrophysics. It also consists of a
laser physics group and stresses education and research of condensed matter physics because it is a member of
Graduate School of Science and Technology, and so industrial applications are regarded as important.

All staff members in the various fields contribute to the basic education for graduate students. Basic lectures of
various fields are given to instill deeper understanding of extensive physics, which is required for talented people who
can adapt to any changes of surroundings and contribute to our society. Some part-time instructors also lecture on
various fields the staff members do not cover.

A goal of education in graduate school is to produce independent researchers. To this end, the graduate students

must gain both scientific knowledge and strong curiosity about scientific issues as well as courage and patience in
difficult situations. They are able to acquire these characteristics from outstanding researchers who lead their groups.
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School of FUNDAMENTAL Science and Technology

. ERETYER

| MRS B8/ XAVZIEV IR

solid state physics / semiconductor / mesoscopic system

LB ERig ETO, Mikio

EE
Professor PhD.
miEsT

Department of Physics

FRAROMMIN T TR EN D F 7 liEE AV 238y R EFEh &
o ZDORORNTH LW ETPIEOFERIFH T 2% T —~ T3, i
ZIE. NEHEOWILR, BT Fy b IZBHCADZETFOAY Y 2 8#ET
BLRTIVE 2 — 22 Y bu=s A NDISHNTREE 5D 3, %
D & D AN D 2 23 B FREFFE T,

Nano-scale structures fabricated on semiconductors are called mesoscopic
systems. The main research theme is theoretical study of new quantum
phenomena observed in these systems. For example, small zero-dimensional

systems — quantum dots — can be applied to quantum computers, spintronics,
etc., if electron spins confined in them are artificially controlled. Our
fundamental researches are linked to such new technologies.

eto@rk.phys.keio.ac.jp http://www.phys.keio.ac.jp/faculty/eto/eto.html

PR BRALE / RARDD / SEIE

astrophysics / radio astronomy / Galactic center / interstellar matter

i R
i

Professor

MIEZHE

Department of Physics
FHEBILA XY FIURBINC DN T, RMCROME, SRRFOLOWEE)
. ERWEOMAL & BRI & OBHIZ OV TR 2 D T Ed,
RITIE S, OEBE R T 5 v 7 — L Ol A2 Hg L <. ERS
DRI [RIR LIRS E 2 R U 7= BEHIRTZE A e L Qv & 9,
We study the structure of our Milky Way Galaxy, energetic activities of the
Galactic center, evolution of interstellar matter, and star formation
processes by observing spectral lines from interstellar matter. Recently, we
are especially interested in the formation process of supermassive black
holes in galactic centers.

OKA, Tomoharu
Bt (B®)
PhD.

tomo@phys.keio.ac.jp http://aysheaia.phys.keio.ac.jp/index.html

ERYBIER / EFREEF/ NUDL /B8

L Low Temperature Physics / Quantum Fluids and Solids / Helium / Superfluidity 2

Hi& =Eth  SHIRAHAMA, Keiya

5 e g 1

Professor Ph.D.

yERT) ,

Department of Physics
N T LRKRFE S E O YEA RN TR, A TR 3R 7B
ROBER LN T > T D, FHZL BRIk >/ - w4 o0
2 =L OZERER L, N T LR C I8 % Z & CRBIT 5w iR
R bR u D)V ERBIOWNIZE. B Lo REEIYE O A I8 L 72 0es
AFHEOMZE A D TN 5,
We study novel quantum phenomena emerged in materials such as helium and
hydrogen at very low temperatures. Newly developed nano/micro-structures

are utilized to confine helium and to study quantum phase transitions and
topological superfluidity. I also study adsorbed molecular films to produce
novel superfluid matter.

keiya@phys.keio.ac.jp http://www.phys.keio.ac.jp/guidance/labs/sirahama/sirahama-lab-jp.html

HieRIEmYIEY / BInE / ERa

Condensed matter physics / Superconductivity / Superfluidity

AX¥E FTL  OHASHI Yoji
iz Bt (EF)
Professor Ph'D.

MIEZFE

Department of Physics

RS L & OB TN T A 2ADR - R 7 2L I FETRIRIC BT
2 E O BERIIZ A 1T > T %, FHOEE, 7 2L I5RICEBIT5BC
S—BECZuz4—/"—OfICERMIZHD A TS, ZHUIYF%
WFZ2REIRIC $51F B IREEHED D TH 5 721 Tu <, iz, i
BIEEFIIZE L @ BPRICBHE L T 5,

I theoretically investigate superconductivity, Bose-Einstein condensation in
ultracold Bose gases, and superfluidity in ultracold Fermi gases. Recently, my
research especially concentrates on the BCS-BEC crossover in a trapped
Fermi superfluid. This is one of the most exciting topics in the current
research of cold atom physics, which is also deeply related to high-
temperature superconductivity, as well as strongly correlated electron systems.

yohashi@rk.phys.keio.ac.jp http://www.phys.keio.ac.jp/faculty/yohashi/index-jp.html

IFTFEREIE / BRRR / BF I (SO |

. Nonequilibrium Statistical Physics / Transport Phenomena / Quantum Dynamics ;

T EB  SAITO, Keiji
Bz Bt (EZ)
Professor PhD.
IR

Department of Physics

AV Ay 7 RTO, JEFHHES EO—RMEER B EME. £/29k
SFCHE T 2R AR L T E T, FERATRETrORES &
MREN, TITVRTRRAV ZTE y 7 RTOERE 1Ok x & %
Mt R T L T E T,

I study on nonequilibrium fluctuation, thermodynamical structure and new
nonequilibrium phenomena in mesoscopic systems. Browinian dynamics and
mesoscopic heat and charge transport etc. are mainly studied in the spirit of
statistical mechanics.

saitoh@rk.phys.keio.ac.jp http://www.phys.keio.ac.jp/faculty/ksaito/syousai/index-saito.html

EIE / 5 VIO BRI / IREHE

Biophysics / Protein hydration / Synchrotron Radiation

i HEE

NAKASAKO, Masayoshi

Bz B+
Professor Dr. Science
MEBZE

Department of Physics

MIREDORFZERIRSRE - 4 A =D v o a4 224657, Milah
wE &V S M DR AR OREREY 2 T 21200 T, FFLRLD
LA F I A5 XD KE G - 220 2 7 — L\ ORHGeH) 5 8 % % &k
Land 6, BOHE XA, SR llE R KBS R A 224 2 =
YIMREIT> TS,

Nano-scale imaging of spatiotemporal hierarchy in biological cells : To describe
how biological cells work in the nanometer to micrometer scales, we have
been investigating the spatiotemporal events and interactions in biomolecules
and cellular organelles. For the purpose, we have been developing the
cutting-edge imaging techniques such as synchrotron X-ray diffraction, fast
fluorescence spectroscopy and large-scale computer simulations.

nakasako@phys.keio.ac.jp http://www.phys.keio.ac.jp/quidance/labs/nakasako/nakasako-lab.html
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Magnetism / Spin dynamics / Nano-materials

AElE SELE

NOZAKI, Yukio
iz Bt (EF)
Professor Ph'D.

MIEZRE

Department of Physics

GREEMER TR, B A S 2 ¥ VAR NE TR, 74/ v REMLHE
ALTWS, ZhHDBOTFILF —FHBEREMFEL, CaWr—20
EEH L 2 MO A FEBR T 5, X512, Z Y VAEHIFRRER e iR
BELEORFMEL NI T U =7 7 shistiikic R4 284 & 1
RIR D FEBIREME & BRI IR 5,

In ferromagnetic materials, spin angular momentum generating the magnetization is
energetically coupled with both electron and phonon systems. The mechanism of
the energy damping among the systems is studied to realize an ultra-fast switching
of spin orientation. Nanometer-scale ferromagnets exhibiting interesting quantum
phenomena, e.x. spin dependent conduction of electron, quantum interference of
spins, are also experimentally investigated for next-generation spintronics devices.

nozaki@phys.keio.ac.jp http://www.phys.keio.ac.jp/guidance/labs/nozaki/index.html

FERER / TSNV DK / BERDN

. Optical properties of solids / Terahertz spectroscopy / Ultrafast spectroscopy

JEE #H—  WATANABE, Shinichi
B2 B+ (BF)

Professor Doctor of Science
MIEFR

Department of Physics

B TR IR 2 & Wik Ok~ ZWIEMBRIR %, 77~
A & WD & 72 03 B WRIA ORI EIR O E RN & > T & 22
LTOEET, F0HT 7~ HHERREP MGG 2 S0 &k 287
LWotrEhigao a8k L £ 9,

We investigate optical properties of solids, such as polymers and magnetic
materials, by using broadband (from terahertz to visible) and ultrafast
spectroscopy techniques. We also seek for novel light-matter interaction in
solids achieved by intense optical excitation.

watanabe@phys.keio.ac.jp http://www.phys.keio.ac.jp/guidance/labs/watanabe/index.html

74%1#.}2 m/ E—RIEEE / I\ %/#%175

First-principles study / Band calculation / Semiconductor
A E
HEBIR

Associate Professor

PP ER _

Department of Physics
KB 25785 4 &2 % flibdIz
PR E T AR

YAMAUCHI, Jun
Bt (%)

Ph.D.(sci)

umuf%@&f%?’lﬁﬁaﬁ’ E%E@ﬁ/\’ 0)

ﬁ@ﬁﬁ&&ﬁvi?o% UiBE IR - RE NS
<fU7?A%%‘ﬁUC‘:@iﬁ&%&&ﬁﬁbf‘iﬂ\¥§%¢
DRI, RANEIZ R E O FHEE, YA L ThE T,
Using a first-principles calculation, which makes very accurate simulations
on material properties including electronic states without experimental
parameters, I mainly study the atomic and electronic structures of defects,
surfaces and interfaces in semiconductors.

http://www.phys.keio.ac.jp/faculty/yamauchi/syousai/index.html
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IR

fluid physics

By EFE FUJITANI, Youhei
B Bt (B2 - EZREL
Professor Ph'D. & M.D.
YIRERIER

Department of Applied Physics and Physico-informatics

1) FEERAGES O A mRIcHE Nz a4 FOmARIEOE 1%,
2) WRAANE O IR R OB ER KL
3) ZIRRIARIED R EE D S X,

1) Dynamics of a colloidal particle or a fluid membrane immersed in a near-
critical binary fluid mixture,

2) Drag coefficient of a circular liquid domain in a fluid membrane,

3) Near-critical concentration fluctuation in a two-component fluid
membrane.

youhei@appi.keio.ac.jp

FAT - FEHERR

Experimental Particle Physics

mEt RE
g

Associate Professor

MIEZFE

Department of Physics
T & R OIERFPL A Y] 2 FRIFR 2 1T > T E ¥, RoRA
e TR A EIFR LRI THBL L, R T OKM P& 5 720

NISHIMURA, Yasuhiro
B (B%)
PhD.

DR, =2 — b ) 2 IS0 APEOBRER KK =2 — 1) /i
Wz EIZP L 9. 7L — 3=, WhrtE MHEEHE T2 DS, Btz
EYHBRORRE HIEL £,

The aim of my research is to explore fundamental physics on elementary particles. Our
international collaboration aims at realizing a large water Cherenkov detector with
high-sensitive sensors toward various topics such as a discovery of proton decay
predicted by grand unified theories, observation of symmetry breaking on neutrinos and
supernova relic neutrinos. Our laboratory focuses on studies related with flavor mixing,
symmetry violation, and interactions beyond the standard model of particle physics.

http://www.phys.keio.ac.jp/guidance/labs/nishimura/index.html|

FEFRIER / AT / BOER

Theoretical Nuclear Physics / Particle Physics / Quantum Field Theory

IUA E#F  YAMAMOTO, Naoki
RS Bt (25
Associate Professor Ph'D.

MIEZE

Department of Physics

KA DL ) OWEH Z D/ NENLTH 2R 1726 ED &S HflHiAa
TR SN TOBE 00, FWEIYVINTHO X 5 L@ EiRiReg, hEr
SENERD & 5 Bl EEIRETED LS BIFETIHEL TE S WS MHE %
INTDh, Lo ZHNER) A B A 4R BoRERIcHE D W
IR AT > T E T,

We are trying to understand how the matter in our Universe is made up of
elementary particles and how the matter behaves under extreme conditions
(such as the hottest early Universe and the densest compact stars) based on
quantum field theories.

nyama@rk.phys.keio.ac.jp https://sites.google.com/site/thphys2014/



School of FUNDAMENTAL Science and Technology

. BERETYER

| VMRS / BB T R/ ERTTEEE
 Solid state spectroscopy / Functional nanomaterials / Low-dimensional semiconductors 4
mE BEA
S{EFEET

Assistant Professor

WIEFE

Department of Physics

OKANO, Makoto
Bt (BZ2)
PhD.

BTOMBZRIEL 727 2 WEIZE WX, WFEOWE L IZREL BA D
PIERFBIT 5 Z LRI TnE T, (KIOTFEARRLHERENE T / #R 2
EDFRia D 5T PBEITIE A 2B R ehSEe & . I Jedn D
MiEERE L CIEMIT 2L 8IC, ZhEEZRHLAH LT IA X
DOithEHIEL T E T,

Our research interest is to understand the optical properties and
functionalities of unique nanomaterials such as low-dimensional
semiconductors and nanoparticles by means of advanced space- and time-
resolved spectroscopy. Through the studies on the nanomaterials photonics,
we aim to develop novel optoelectronic devices.

okano@phys.keio.ac.jp

IERYIES / E1IE / — AR

Theoretical Physics / Gravity / General relativity
ot EE
S(EEET

Assistant Professor L

mEEr S 4

Department of Physics )
— AR EIRER T T v s k=L, FEAERRR S A EOFEJIIZ X
DAL BB KORR A&, FICKERMGED 7k, WA, o<
DOBERR) T EA T L T 5, B7IEHR - SHEEER MR 7L
V) 2L OfEth & wTIREZE M 5 B2 B % & LT %,
General relativity: Grativational phenomena and objects including
gravitational collapse, black holes and space-time singularities by
mathematical methods based on causal structure, topology and differential
geometry.
Quantum information/computation theory: Toward understanding of the
optimality of computation algorithms as geometry of the quantum state space
and other spaces.

KOIKE, Tatsuhiko
&t (EF)
Ph.D.

http://www.phys.keio.ac.jp/faculty/koike/

| L-Y-YBEZ / RFOFYER / 8FIVI MOZHR

 Laser Physics / Atomic and Molecular Physics / Quantum Electronics

E&A)l XKBEB HASEGAWA, Taro
B(EEERM E% (%)

Assistant Professor
MIBZF
Department of Physics

AX V79T TOL—HF—mH

TR T 234 AR AR U 72500

L — 4 — R O S S HIE - g

Laser cooling in ion traps

Spectroscopy with optical frequency comb generators

Precise measurement and control of laser frequencies

hasegawa@phys.keio.ac.jp http://www.phys.keio.ac.jp/faculty/hasegawa/index.html

YRy | BEERERIT/ ATy 2L-vaY |

T RE
T 5T

Assistant Professor

MIEZFE

Department of Physics

OROGUCHI, Tomotaka
Bt (FEZF)
PhD.

WP CIREEIIRS » FELWTER D, EEREEIZIZZ OS2 &
NEETH 2, WREELEOFER L. B TEIFY I 2V — v 3 Y RUHIR
PG A WG R AT 5 2 & T EABOS 7 & LEEEO R % R
TV TSI E T > T,

Information on protein dynamics in solution is crucial to understand protein
functions. We study the relationship between the protein dynamics and
functions in atomic detail by the combination of experiments such as solution
scattering, and computations using molecular dynamics simulation and
molecular liquid theory.

oroguchi@phys.keio.ac.jp http://www.phys.keio.ac.jp/guidance/labs/nakasako/nakasako-lab.html

BIK /| BAT / 7T

Liquids / Polymers / Molecular Absorption

FE XFH
BEHE
Assistant Professor
MIEFF
Department of Physics
Hifh2 6 50 7R £ T WHEOWKRREEFBRIZK > THERL TV T,
Bz, A v 72 ba—a 27 - LofifLE o T4 2 K51
DEROBFIRER & AR B XBTEIC K > TfgEL T &5,
ZOBRROHERIZH 2MPOMIN % HIGT L FRFIC, JSHERAZ 2 To
9. FHZZ Y buE—B#O5NEH L T0E T,
We study liquid materials ranging from elemental to polymer systems. We
study the selective absorption phenomena of low molecules into the angstrom-
scale pores in polymer crystals by infrared spectroscopy and X-ray
diffraction. We aim to find physics and basics behind the phenomena and we
also set out to develop industrial applications. We focus our attention to
entropy-driven effective force such as depletion interaction.

CHIBA, Ayano
Bt (2%)
Ph.D.

ayano@phys.keio.ac.jp http://www.phys.keio.ac.jp/faculty/ayano/ayano.html

el )

L Particle Physics / Particle Phenomenology and Cosmology / String Phenomenology 4

Féiﬂ @KEB HIGAKI, Tetsutaro
S(EEEM ﬁ% (E=)

Assistant Professor

MIBFF

Department of Physics
s OMR % XLAIT 5 i & BN 2 HAREHIOMIA 2 HIF L. Rk rams
R AR L COET, o, THEMRIRRFIREmr, &4 %
WS 2E R B X T B THORFEEZ > T g,
We study particle theory and string theory to understand the most
fundamental law in the universe. We explore the origin of matter and the
universe through experiments and observations, and to give robust
predictions for future experiments and observations.

thigaki@rk.phys.keio.ac.jp
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_ Condensed Matter Physics / Ultracold Atoms / Magnetism / Topological Order £

ol B
T

Assistant Professor

IRZR

Department of Physics

FURUKAWA, Shunsuke
Bt (B3)
PhD.

WHIRETR. WAL EICB T 25T 2KRMEE . 550 M BAEmT
KOWEL TOET, R, BFEOMFERTIIRA Shan bra Y s
AFIFIZB O B . ZOFar&fla ALy — DO RIZE W TR
RLT0ET, TV 2y 7Ly e EORTIERERIZX 5 2EROH
THEORFRIZE WD fHATHET,

We study quantum many-body problems in ultracold atomic systems and
magnetism by means of field theory and numerical analyses. We are particularly
interested in topological order which cannot be characterized by any
conventional order parameter, and explore novel topological phases in atomic
systems in synthetic gauge fields. We also develop new methods for many-body
systems based on quantum information concepts such as entanglement.

furukawa@rk.phys.keio.ac.jp http://www.phys.keio.ac.jp/faculty/furukawa/syousai/index.html

(ERYIEY / ERE) / 8BRS / EFR - EFER |

. Low Temperature Physics / Superfuidity / Superconductivity / Quantum Vortex + Quantum Turbulence
=, O
KE hE

Resecarch Associate
MIEZFF
Department of Physics
ERE) / AR d 1 B MIF AR ORISR s £ K 5 AERNE
THREOEREMZ. 1. v 420 /F 7 94 Y R T712 &k 25
4He/3He |21} 2 RN w il ALK OAR L Ml 2. Uy 2 &
T VEER YA 71 de-SQUID Wz 4 22y & Sr2Ru04 125
U BRI B L ORI R IR RE DTS,
Experimental research for symmetry of the order parameter and macroscopic
quantum phenomena such as quantum vortex in Superfluid/Superconductor.
1. Generation and detection of elementary excitation, quantum vortices and
quantum turbulence in superfluid 4He/3He by a micro/nanowire oscillator.
2. Study of the superconducting symmetry and the quantum vortex state in
mesoscopic Sr2Ru04 using small Josephson junction and micro de-SQUIDs.

NAGO, Yusuke
Bt (E%)
PhD.

usk.nago@phys.keio.ac.jp http://www.phys.keio.ac.jp/guidance/labs/sirahama/sirahama-lab-jp.html

HHERYIESR / SHEVIEY / WHREETR

. Condensed Matter Physics / Computational Physics / Strongly Correlated Electron System 2

EX &KX

SUGIMOTO, Koudai

B (FE) Bt (EF)
Research Associate (Non-tenured) “Ph.D.
MIEZ

Department of Physics

EHADHOTETIE, H IR < AR 2 2 & T4 Z2 UK EE %
E726 LT, EHBIC K 2 SRRSOt R 7RIS T 5
EMOMABL., MO S FEHE — FOlids &%, BoOMERE
LRI RO FEEMAGDE TR T E T,

Strongly interacting electrons in condensed matter bring on various
intriguing properties. By the methods of quantum-field theory and numerical
calculations, I theoretically study metal-insulator transitions due to the
correlations, critical phenomena of phase transitions in low-dimensional
quantum systems, collective-mode excitations by symmetry breaking, etc.

sugimoto@rk.phys.keio.ac.jp
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BRANZ / AFZ /A0 / EERK

_ Radio Astronomy / Molecular Cloud / Galactic Center / Star Formation
He FE

Research Associate

IR

Department of Physics

TANAKA, Kunihiko
Bt (E%)
PhD.

P

SRR DR S BRKICE S0 A, IV E— T 3 ) OB
EEHWRA O T - T - A 4 VREROBNC X - THIZEL Th 5,
BUEIEFIZ, 79 O ASTE @i ALMA 2aEgik & & v, SRTRHun
FEIR O FRFRERET T T OB R M) T EO MR I L T 5,

I study the processes of evolution of interstellar matter and star formation
by observation of various molecular, atomic and ionic emission lines in the
millimeter/submillimeter wavelengths, with particular interests in star
formation activities and molecular chemistry in the harsh environment of the
central region of the Milky Way.

ktanaka@phys.keio.ac.jp

HMYIE / AZEY NOZIR /| AEVFA4FZOR
: Magnetism / Spintronics / Spin dynamics
ISP H

Resecarch Associate

LY/pEd=ak S

Department of Physics
I LR s & v, [Efkdho 2 ¥ Y MBI R ORI & BRI IC G %
2y b= ZMEHERED TOE T, ZOAE Y tu=s 20HTE,
FHCEIBRICK T % 2 Y Off - BI A 28), KON 6 ISR L 72kk%
BYFIER OMIAE HIE L 2R A BE L T E 9,
Spintronics is the new research field which makes it possible to use the flow
of spin angular momentum in solids by using nano-fabrication techniques.
Especially, I am interested in the static and dynamic behaviour of the spin
angular momentum and its related phenomena in the metallic system.

— A YAMANOI, Kazuto
Bt (3B=)
PhD.

yamanoi@phys.keio.ac.jp http://www.phys.keio.ac.jp/guidance/labs/nozaki/

FHRIEY / BWRATIF /| BHERTE |

Astrophysics / Magnetohydrodynamics / Supernova Explosion

m=a (- MATSUMOTO, Jin

B (BH) Et (B=2)

Research Associate (Non-tenured) “Ph.D.

KiPAS %R &

KiPAS Investigator
H Y S— 2 P RWEBPEIEY = v b IR L E OET AL F — Kk
BROL A F I 7 2% B E A2 T E LT E T, sl Tid,
BRETIAR Y I 2V =¥ 3 vV EHOTREREOEERHICE L 288
DU A 1 = X LICRDMATHE T,
We theoretically study the dynamics of high-energy astrophysical phenomena,
such as gamma-ray bursts, active galactic nuclei jets and supernovae.
Recently, we have addressed the explosion mechanism of the supernova that

is associated with the collapse of a massive star through magnetohydrodynamic
simulations.



