RRIFRIERMDFERLEDE LD VL EDER(CH D TH. WEDARBZIEHETD
TEDDETZDEEZET U BIERIZEICIRE UTERIZRINOBERZ EDH D C EIFK
FHEBNCERZE DR TI . RITMDBIFRIMDT LA T X)—PEERFRDK
EFA /=2 37DFLHN 1900 FRABROERZECZA SNTLD T L&,
TOEEMZHHEICTRU TV T, FEDFE U TRAIFETEEERINL 75 F2H(C.
EifRlE2 - BERTZ0EZHHFICTEIEL. INSZHFR Sy TUNILOFHRE U
CECHIFSLZBENE U [BERAERNZ BB TZ2A VAT «Ta1—bh WU
T KIPAS) ] ZFIUE Ulz, KiPAS TlEFHZHHOIGHZ AT HAB EFED
BEFEESER 2 R D LT CHCMRIORTE CE DM Z & R - IRt L F I 45,
FIEREILIESFR CH DO BDDFRODRELFHED FATNDIFREIC DOV THE
EERBFHDITENMANTE U TE CHONKBAICKIELE T, KL LERANS.
by T O S ADMAREZIRE T & C EICKDIERIFAMTM TV LICTHEZDE(C
BIF PRI FMRZEEL L. Rt ZES J0—/UbU—F—&E U COMFEZE
ERBARFETEE - BTEAFAD SISO HI CEZBIRULETD,

Amidst the rapid development of science and technology and staggering pace of social change,
universities everywhere shoulder a responsibility to pursue the fundamentals of science and
engineering in order to understand the essence of things and to advocate the establishment of
science and technology rooted in these fundamentals. The fact that many cutting-edge
breakthroughs in science and technology and big innovations in industry today are grounded in the
basic research of the early 20th century speaks to the vital importance of the fundamentals. This
is one reason why the Faculty of Science and Technology has chosen to establish the Keio
Institute of Pure and Applied Sciences (KiPAS) in commemoration of its 75th anniversary.

KiPAS is intended to focus on the important areas of basic science and fundamental engineering
with the aim of becoming one of the world's foremost centers in fundamental research. The
institute will offer a collegial research environment in which students and faculty members alike
can immerse themselves in their research and engage in active discussion with one another in the
spirit of hangaku hankyo—Ilearning while teaching, teaching while learning. In particular, this
institute will offer strong support for exploratory research topics which show promise for future
development and grow those research topics into pioneering research fields at Keio. KiPAS will
also invite leading researchers from home and abroad to boost research exchange, aiming to form
a core research facility for basic science and produce the next generation of world-class

researchers in the Faculty and Graduate School of Science and Technology at Keio University.
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Collaboratlve research to solve conjectures in arithmetic geometry

BRIGR / BRI

Number Theory / Arithmetic Geometry

A fE—

BANNAI, Kenichi

g KIPAS TEHRS
Associate Professor KiPAS Principal Investigator
HIERI PR Bt (BIERE)

Department of Mathematics “Ph.D.

FEFIHIRRRe 7 — L SRR OREEGR ., T 25 D B RAD BRI 25 EE
&L BABORHKWOBRIZE DD 2 PEANEL ThEd, . K
O 7 g LW D BERAMITN R O BRI ZR & fH4 5 Z L 2@ L T,

Fk % e BGRAEMII PARO R A HIE L £9,

Our research is concerned with the arithmetic of elliptic curves and abelian
varieties, especially conjectures giving the relation between arithmetic
invariants of such varieties and special values of Z-functions. We hope to
attack such conjectures by unlocking the secrets of an important arithmetic
geometric objects called the polylogarithm.

bannai@math.keio.ac.jp http://www.math.keio.ac.jp/~bannai/lab/

WRRE TS HRERZTENCER - FETTLETRERORENA

Development research on quantum field theory to quantitatively analyze
and predict strongly correlated quantum many-body phenomena

RRERYPIEY / BICS / Eihg / WENETR

Condensed matter physics / Superconductivity / Superfluidity / Strongly correlated electron system

xE Ft OHASHI, Yoiji

iz KiPAS E{ERAE
Professor KiPAS Principal Investigator
MIEZER Bt (EF)

Department of Physics "Ph.D.

BEE s E OB TN T H 20K - EEE,. 7 o)L IR TS
S MBI OB & 1T > T %, FHIEHE, 7 2L I5KICEIT5BC
S—BECZ7u 24—/ N—OINZEEIICID A TS, ZHUE Y
WIEHIRIZ 35 1 DIREEMEO D Th 57217 Th <. EilmlzE, 50
BHETITZE L & BHRICBIE L T1 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
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Stark-Shintani conjecture / Multiple zeta values

WwxE E3 YAMAMOTO, Shuiji
EBE (BH) T@i (BIERIE)

Associate Professor(Non-tenured) “Ph.D

KiPAS 5 &

KiPAS Investigator
B EEEGR - T EGR D BT, FIZT¥ — 2 BIRORMEIZ B4 5
Wi7ea LCnE ¥, MERRECOR Y 4 & ORI 2315 & A1 2 545
L&D F NG 525 BN EBIRAE SN D . ZOERICH B8
LWEEEIRIR 2 - 720§ 5D 7% T,
In the area of algebraic number theory and analytic number theory, I mainly
study special values of zeta functions. I'm interested in proving formulas by
combining analytic calculations and combinatorial arguments, and in searching
new mathematical objects behind them.

yamashu@math.keio.ac.jp
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Condensed matter physics / Superconductivity / Superfluidity

By Kb INOTANI, Daisuke
S{EEM (B Bt (3B%)

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

KiPAS &

KiPAS Investigator

EFHBITE TR RME AN Y w4 3, WHI 7 2L IJFTFAIARL ETHEL Tv
5 E B A - B EIIR QBRI AT > T b, FRC, p IHA
fEHT % 7 2 b IR FRARIC BT, g DA FARERNC R 2 s
o ENROYMEIZE 2 58 . LORETimE AT L b,
I theoretically study unconventional superconductivity and Fermi superfluids
in strongly correlated electron systems, liquid He-3, as well as ultracold
Fermi gases. Using quantum field theories, I examine how superfluid
fluctuations associated with a strong pairing interaction affect various
physical properties of a Fermi superfluid with an anisotropic p-wave
interaction.

dinotani@rk.phys.keio.ac.jp
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Areas of Chemical and Biological Sciences
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Systems chemistry with the nanocluster ensemble

FTIBBIRRE ) 7/ USRS~/ T/ EEEE

Physical Chemistry / Nano-Cluster / Nanoscale Function Materials

IS 2

NAKAJIMA, Atsushi
KiPAS F{EFRRE

Professor KiPAS Principal Investigator
{E= % BB+

Department of Chemistry ‘Ph.D.

TS, SIS, WM & O o W EERE O NEAT I, R EIC LT
1026 FHBEEDF /) X =2 —DKELDERK (F /25 248—)
TY, bzLzbid, FT - FF» ok 28HT /25 24 —OFi#E s
Wk, ot A ER L. - R R O S A L
LW 2T MU P2 85 Z L2 HIEL T T,

This laboratory is focused on nano-meter scale aggregations of "clusters"
consisting of 10-1000 atoms that are well recognized as minimum units for
optical, catalytic, and magnetic functions. Research is aimed at developing
new next-generation nanoscale cluster materials exhibiting novel
optoelectronic and catayltic properties, opening up "Systems Chemistry".

nakajima@chem.keio.ac.jp http:/sepia.chem.keio.ac.jp/Nakalab/
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Areas of Engineering and Integrated Disciplines
ADEIL] Z4HH T HEREOICERSTHA

An Integrative Study of Art and Science Exploring Neural

[DSIEDESL.

Basis Leading "Evolution of Body, Heredity

HENZ/ UN\EUT—Y 3 VEHZ / SRl o E87E

Neuroscience / Rehabilitation Medical Science / Motor Control and Motor Learning

415 —

USHIBA, Junichi

TERUR KiPAS FEHRE
Associate Professor KiPAS Principal Investigator
EmiEmFER &Lt (I%)

Department of Biosciences and Informatics “Ph.D.

b MG L E R A VI U THRA L. MR IIEE REBIL Th3 057
v MEH O GEAEBIRE S 2T 20T, i E D XS ITE kMR O
L7200 7 fifE s 27 L OFF O A Gakic ke 6 h, dREREEN T
SEIEIL 7=WF7E A D T B, WIFZERR R A I8 R0 TN B 3 5 274l P &%
TR0 E S > THDMA TS,

How does the integration of sensory-motor information concern generation of
subtle movements in humans? How do our brains create the function of
'embodiment’ in their minds through acquisition of physical motor skills? I am
solving the riddle of a piece of human intelligence in views of neuroscience. I
am also aiming to contribute to the fields of medicine and arts with the
results of these basic studies for recompiling the academic streams.

ushiba@brain.bio.keio.ac.jp http://www.brain.bio.keio.ac.jp/

Keio Institute of Pure and Applied Sciences

Q Nanocluster
Ensemble

REMME/ 7/ OSAS—5E/ T L LR

Surface properties / Nanocluster assembly / Femto second chemistry

Ia\ E = gb
S{EE (FH)

Assistant Professor (Non-tenured)

KiPAS iR E

KiPAS Investigator \
R stk E o4 ) 2 9 2 4 —EREAR L. BHICHIPHERT 5 Z
LT, RIITH UOBEREE A ST 2 HIff L T Ed, 20X akE
BEMERM (57 2 7 22 =) DKL & 1o, MRS L 7 «
b (107) Br =¥ —F&HO i REINC X > THe 229 %
ZEEHBLTOET,
Functional surfaces designed by the nanocluster ensemble are formed with
the advanced methods of fine nanocluster synthesis and their ordered
deposition. The physical and chemical properties relevant to the
functionalities of the nanocluster ensemble are investigated by probing local
electronic structures with femto (107°) second laser pulses.

SHIBUTA, Masahiro

ﬁi (=)
PhD

shibuta@sepia.chem.keio.ac.jp http://sepia.chem.keio.ac.jp/Nakalab/
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of Mind"

SERAERE / EFFE / ORy NUN\EUT-Y3Y

Computational neuroscience / Motor learning / Robot rehabilitation

FH AF
B (HH)

Research Associate (Non-tenured)

KiPAS %

KiPAS Investlgator
Y b OWHEN BB EE 2 T A MO Y X5 A% B 5 720, T80T 7
O —F 5D ANATEEE L EFAR— @A B I 5 ->T0WET, %
7o EADEY U 7B R A I {Zk Sz, e e FOMHALE
%W U CGERHERENZL L7205 T a ¥ ZDETFTILERATHE T,
My research interest is to clarify the underlying mechanism of the brain
system that enables implicit motor learning. To achieve this, I adopt
behavioral experiments based on engineering approaches and model-based
analysis. I also aim at investigating the mechanisms in which a motor skill
acquired by one person is transferred to others, and developing
computational models that can account for the process in which a motor skill
is modified through human-human interactions.

KASUGA, Shoko
Bt (HEZ)

PhD.

kasuga@brain.bio.keio.ac.jp
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