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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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. BERETYER

| MRS B8/ XAVZIEV IR

solid state physics / semiconductor / mesoscopic system

TE i

ETO, Mikio

EE
Professor PhD.
MIEZE

Department of Physics

PEROMAIM L CERENL F 7 EE AV RAaEy 7 RPN F
To TORORTH L VETWHEOEGNEHALEL%ET —< T3, #
ZIE BNERO0KHR. BT Ry M ICH CADLETOAY V2 8ET
HERTAVEL—FRAE Y MOy ANOIGHHREE 20 T3, £
D X ) BHEAMND % 055 T FE T 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

PEyEy / BEANE / BIRRD ENE |

astrophysics / radio astronomy / Galactic center / interstellar matter

i R
i

Professor

MIEZHE

Department of Physics
FHBR AR NVEBIINI S WT, UT RO, SUTR L0
P R E oML & BRBKIEE) & OBEIZOWTHIZEZ ED TV FE T,
B3I, FEBE R T T v 7 A — v olRiEmY 2 B LT, Elst
ORIV FF I BEN S E 2 5l U - BIse 2 EE L T3,
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

YR/ 5VNIBKR | BFE—LAX-IVY

L Biophysics / Protein hydration / X-ray imaging and electron microscopy

fiH JEE  NAKASAKO, Masayoshi
1% et

Professor Dr. Science

YRR

Department of Physics

MM OREZEBsEF 2 4 A= v 7 0 JIER% S 2 4K 1. K/
#H &V o LMD ORGSR OREE Y A T A IZDOWT, T LRILVD
FAFIZANDE LD RERIEH - 2R A 75 — VAT 20 38 1 % ik
LAt BEHEXHEET, Sl be L KRB R Z2 v/ f A=
VIR AT o T b,

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/guidance/labs/nakasako/nakasako-lab.html

HieRIEmYIEY / BInE / ERa

, Condensed matter physics / Superconductivity / Superfluidity
2654

Professor

MIEZFE

Department of Physics

OHASHI, Yoiji " i
Bt (B%) '
PhD.

WURE R L OB R A ADOR— g, 7 =)V I EARICB
BRI BOHRIITE 21T > T b, FHTER, 72V IGMEIZBITZBC
S—BECZURA4—"—OFIICE LI D HATYS, ZIULLH
LIS B B IREEREO D TH L7250 Th <, M fmE, 5
I TIIZE & b EHERICHEL T b,

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

ERYIESE / EFREEE / ANUD L/ BRE |

. Low Temperature Physics / Quantum Fluids and Solids / Helium / Superfluidity 4

BHiE Eth
i

Professor

MIEFF

Department of Physics
AN 7 ARKFE e EORTFEATRN TR, BAR TR E T8
B OWRE LA R FT > TV ho S, B THc L5/ - <420
A —VOZEMEER L, N7 LML I L TRIT 28 THllz
B MR VA IVBIREIOWIFE. B L\WEREIE O E B L7-aE
RO E D TV 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.

SHIRAHAMA, Keiya
ST
PhD.

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

MRS / AEVIAFIOR/ T/

Magnetism / Spin dynamics / Nano-materials

HElR =i
Bz

Professor

MIBFF

Department of Physics
SREVEARTIL, b4 A ¥ AEHREDSE R, 7+ VR LR
BELTVWS, SNHOBOZ AT —EMBREEFL, CaPpt—5o
e A Y HMOERE BT 5. & 51T, A Y VAR 2SR
G R EOFERDITICHEIIN L U7z /7 S RIS A k4 BT
RIRDOFE BN % FEBRIITIR S %,
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, ex. spin dependent conduction of electron, quantum interference of
spins, are also experimentally investigated for next-generation spintronics devices.

NOZAKI, Yukio
Bt (E%)
PhD.

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

fluid physics

3y

SEIE FUJITANI, Youhei
B Bt (BF) EFEt
Professor PhD. & M.D.
YIRERIER

Department of Applied Physics and Physico-informatics

AT HERR T RGE < O Z BRI OB I 2 WIZE L T E 5, BT
iZavf PR HLEE ZRGETIa A FEE OFRIEICEND
H5 L BTN SR TR % 0 MR U 3725
INDEER AL TREVEZEOOICELL 2D T, 2O XS %
RAFCIE, 204 FRTOMPUREDREICBURIC 2D F9, F2, MRS
WL EAREZNDS52 52 LT, a0 MTA2BhrT &5 TXET,
I study hydrodynamics of near-critical binary fluid mixtures. When two components of a
mixture differently interact with the surface of a colloid immersed in the mixture, the preferred
component is significantly concentrated near the surface because of large osmotic susceptibility.
In such a mixture, the drag coefficient of a colloidal particle becomes sensitive to temperature,
and one can shift a colloidal particle by imposing gradients of composition and temperature.

youhei@appi.keio.ac.jp

TEWRER / 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

TR 2 & BT Ok R EBS 2, T I
I B WG & 7228 % WA R EOROEEHINC X 5 TH S22
LCWEF T, T80T 7~V GRS U ERE E G 2 S X 280
LWt o 2Bk L £3,

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

FHFH / FTIRSGH « FHR / EEARRGH |

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

F‘éiﬁ EQXEB HIGAKI, Tetsutaro
TERIT ﬁ:{l): (EF)

Associate Professor

MIBFF i

Department of Physics
k% ALY % e b HAEM 20 HARDIN O %2 Hig L b1 iz
ARMIZE L TV E 3, FHBIIRFI TR Z 8 U T, WHLFH O
’E#ﬂgo Tb‘ i @_o
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.

thigaki@rk.phys.keio.ac.jp

28 Emerging 2025

R38R / FRAUTEH / BOE T

Theoretical Nuclear Physics / Particle Physics / Quantum Field Theory ;|

WwWEx EF YAMAMOTO, Naoki

&t (%)
Professor Ph'D.

IR ,

Department of Physics
Fx DL ORI Y OYEDEDR/NEALTH B FRT5 0 ED X 9 ZeflfilAa
THIREN TV 200, F2WEIIIFHO X ) 2 EimRE pET
SO & ) BBEEERETED L ) ZIETHAELTE ) W EE R
IRT O Lo ZARIE 2 Z X, BosTamiciownr- o
e 2T TV,
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/

FAT - FEHERR

Experimental Particle Physics

mN RE

IR

Associate Professor

LpEd=ak S

Department of Physics
T & BT OIERG I A RIS 5 EBRIIE L 1T > T E§, REFORA
TR JE B 1 & EIBR AL AT ZE CHEBIL . FRTF-ORFE— AR EZH L 720
O TSR, =2— ) 2 IEOHBEOBGRER RIk=2— ) J#
WPk L E 3. 7 L— N Wtk HEEHEFH DI, Bz
TWABSORRE B LE T,
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.

NISHIMURA, Yasuhiro
B (B%)
Ph'D.

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

METYIER / IETER / EF SR

| Statistical Physics / Nonequilibrium Systems / Quantum Many-Body Systems 2
ax ==
& BA
HEHRIR

Associate Professor

LpEd= kS

Department of Physics
KEBED S 7 5 RICHN L BURENSH 8% % 3 7 a5 S i
TAHIE, RIS, P BIR 2Rl d B MR AT A C LA HiEL
TWET, RIEIEFIC, SBOBREREEA LT h% lET%
MR) RSB & o TEB) SN 72L 4% (7arR) O%EZ#ED T
wEd,
The aim of our work is to explain interesting macroscopic phenomena in
terms of underlying microscopic laws. We are particularly interested in
developing a fundamental theory to describe some aspects of nonequilibrium
phenomena. Recently, we mainly study quantum many-body systems in
contact with an external environment (open quantum many-body systems)
and periodically driven many-body systems (Floquet systems) .

MORI, Takashi
Bt (B%)
PhD.
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ERETYER

| WIEREs / E—IRUEEE / I\ RER / S5k |

First-principles study / Band calculation / Semiconductor

P

;.:T'L YAMAUCHI, Jun
R Bt (EZF)
Associate Professor Ph.D.(sci)
MIBEZRE

Department of Physics

%%%&Nﬁxy%ﬁbfu\ﬂmﬁﬁmﬁfm%ﬁ%#ngmﬁkm
R e B S - L R Rl [ QN S I SR B o R
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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.

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

| IERIERY / IR / STRRER |

Theoretical Physics / General relativity / Quantum information theory

ot EE KOIKE, Tatsuhiko
(AR B (BZ)

Senior Assistant Professor “Ph.D.

MIEFE

Department of Physics )
— AR C R T T v 2R — b, REZRRRR N L oEIC X
DAEULBIEBLONSG %, FICHBMEED T AR, for 85
OBI % T2 T L T b,
EHIRIGE ¢ BTV T0) X L o it A Py EIR ] i ow e R T IRE 22
BC B 28z s L CHg$ 5,
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 theory : Understanding the optimality of computation
algorithms from time optomalty and from geometry of the quantum state
space.

koike@phys.keio.ac.jp http://www.phys.keio.ac.jp/members/koike

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

| Laser Physics / Atomic and Molecular Physics / Quantum Electronics ;

E&A)l XKBEB HASEGAWA, Taro

ST Bt (2%)
Senior Assistant Professor “Ph.D.
MEBZE

Department of Physics

L—F—HILTA o+ Y ORI, ST A % o 7B L
SRREEER B LTV E T, TG HI LA v %@of BTYIia
L= 3 YOWfZEb 7o T E T, TDX ) BERICUER L —H =GR
EHETAHAILToTVET,
High-resolution spectroscopy of laser-cooled ions and novel high-resolution
spectroscopy using optical frequency combs are studied. Quantum
simulation study with laser-cooled ions is also carried out. Development of
lasers for these applications is implemented as well

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

SRS / EOERERN / N FYIab-YaY

TO KE

OROGUCHI, Tomotaka

S{EFERN Bt (EF)
Senior Assistant Professor “Ph.D.
MR

Department of Physics

BHEPCTIREAERKOS 2 LIFESVTEY . EHEEEICIZZ OIS X
HPEETH L, HREELEOIRE . 7 TENFY I 2L — 3 VREHR
2 W25 2 & T BAEOWKS 7 S LFREO R % 5
T LNV THLMNE R T2 TV 5,
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

RI&/BDF /KA~ -T2 MEE

Liquids / Polymers / Host-Guest Structures

FIE ZEF  CHIBA, Ayano
LB Bt ()

Senior Assistant Professor “Ph.D.

IR : 4

Department of Physics .
HRD L5 FRE T WHOWFIRELERIC L > THEELTVT T,
o, 72 ba— Azh—wam%éﬁomﬁ%ﬁmbﬂﬁéﬁﬁ%
@%ﬁ%%ﬁﬁ%%‘ﬁﬂ‘t&?Xﬁ FRPEF-TEEIC X o THFZR
TwET, TOHEDOH %%%Eﬂ%%%BE?EHF_\mEE%
EEZEZTVET, I/FDE BB OFIINIEE LT E 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, X-ray
and neutron 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.

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

- IR

SHEFR/ B/ MROVAEKRE |

L Condensed Matler Physics / Ultracold Atoms / Magnetism / Topological Order 4

ol &

FURUKAWA, Shunsuke

ST B+ (EBF)
Senior Assistant Professor “Ph.D.
MEBZE

Department of Physics

WHUET R R S0 BT 2 mFE R B0 B Bt ET 12
LWL TE T, IS, WHORPEABTIIRZ SN b Ra P
WP IO Y. ZOFaktlz N L7y — V5o RTRI2B W TR
FLTVWET, V¥ U7 VAY M EORTERBEIC L 220508
FEORFIIOMYHATHE T,

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 https://sites.google.com/site/shunsukefurukawa/group
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RERYIET / SHEVIEY / WHEEETR

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

AR BX SUGIMOTO, Koudai
S{E A (BH) Bt (BZ)

Sentor Assistant Professor (Non-tenured) “Ph.D.

MIEZFF i

Department of Physics
BERDOH DB 1E, HZHE AR T 5 2 & Thie ZRBURRWIEE %2
725 LET. BTHBIC X 2 E&RMHEAEEIRKCRETRICB)2H
R OEAHG., AHEOBIUE ) EFE— Folhs L&, Yo
LRI RO TR A A G DETRRTVWE 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

(ERYIEE / ERE) / BinE / EFR - EFER |

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

Assistant Professor

MIEZFF

Department of Physics .
HTEE) / BRI B U DR E RO m e £ 0 X9 REHNE
THGOFERWTE. 1. x4 70 /F 7 74X —IRE T2 X 2B
4He/3He (23513 % ik F-i s FALR O A & Metllo 2. vy a &7
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BB B L OB AR TR O gt
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 Sr2ZRu04 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/quidance/labs/sirahama/sirahama-lab-jp.html

| YR/ AEY MOZOR / AEVILFZIR |
¥ Magnetism / Spintronics / Spin dynamics
I

Assistant Professor

MIBFF i

Department of Physics
BHIMTHAIC X b BP0 2 ¥ v A E) R OmRNL 2 BRAIIE S 5
A Pa= g ZpEH RO TVET ZDAE Y tu= s/ 2D TS,
FRCEBRICBT 2 AE Y O - I Z22E), ROZN IR L 72k 4
LB OMNE B L2 a fEE L T E T,
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 (BZF)
PhD.

yamanoi@phys.keio.ac.jp http://www.phys.keio.ac.jp/guidance/labs/nozaki/
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BRANF / AFZ /AP0 / EERA

. Radio Astronomy / Molecular Cloud / Galactic Center / Star Formation  J
B FE

Assistant Professor

YIRS _

Department of Physics
S E OHEALD S RTBRICE L BEE, I PE—H 7 I Y EOER R
BEa WAl 4 D5 - HT - A VHEROBEINC X 5 THFZEL TV %,
BAEIZ TS, F1) O ASTE ¥ ALMA iz &2 v, EsRAuG
T OMRBREE M T OEABE S 2B T ZOLFENHERE 2L 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.

TANAKA, Kunihiko
Bt (E%)
PhD.

ktanaka@phys.keio.ac.jp

R KIS NO=R /)T h=HR

Optical physics / Optoelectronics / Nanophotonics

Assistant Professor

LpEd=ak S

Department of Physics
TUNEISIZ BT 200 E WE B ORI A HARH 2 i RAL L. RAOWPE
R E TR L 7 bu =7 AN 2 & L72e 2 B L 3,
B B ORI Z B Lad 5, holkEr BAEICHIMT 5 2 &L T
B9 % B AU % B -GN 2 S OB 2 W T S22 L Tw
R
Maximizing light-matter interaction allows us to explore nanoscale physics
and quantum optoelectronics. Our vision is to create novel ultrafast laser
technologies for quantum and nanophotonic applications and utilize them
as tools for studying fundamental optical physics and optoelectronics. We
design, measure, and fabricate state-of-art nano/micro-scale devices by
utilizing microspectroscopy and nanofabrication techniques.

FUJIl, Shun
Bt (T%)
Ph'D.

shun.fujii@phys.keio.ac.jp



