RREREEMOFER LSO T <D UWHEDER(CH O TH, YEORBZIERT
BDIZHDETZDEREZEF U, BEERIZCARE UTTHERIMOBRZED D C (&
RENEENICETZESEH CTT . REMDEIZEMD T LA IR )L—PEEFRD
REIFA /=2 37DZ LD 1900 FAABRDERZ™(CZA SNTLD T LIS,
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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Areas of Mathematical Sciences
2GR - ROZ2([CAHRT D NFANERDOIIVI— REREXKRERENT

Ergodic theory and large deviations analysis of chaotic dynamical systems with
arithmetic / geometric origin

HEZRER / TIVI— R

Dynamical Systems / Ergodic Theory

=R

TAKAHASI, Hiroki

EHIR KiPAS F{ERRE
Associate Professor KiPAS Principal Investigator
HIBR 2 Bt (EF)

Department of Mathematics “Ph.D.

W HFEAR S TN (BAEORIEERK) & L DFHFRDMRDNR 5 %
WEEMEMIZIHNS Z 2L LT ¥, mIETIE, MEmeos z
FEeFHREHNTHA AW IR E N5 2 L I28lkE K-> T
7,

Our goal is a qualitative understanding of solutions of dynamical systems,
such as systems of ODEs and iterated maps. My recent interest is the study
of chaotic dynamical systems with the use of ideas and methods borrowed
from statistical mechanics.

hiroki@math.keio.ac.jp http://www.math.keio.ac.jp/~hiroki/

BEIEIEF D EF

Areas of Physical Sciences

FHFRICED CBIERRD A D =X LERRIC @ e HrErTR
Research towards elucidating the mechanism of supernova
explosions based on the theory of elementary particles

FF%3Em / AT / S OER

Theoretical Nuclear Physics / Particle Physics / Quantum Field Theory

WWAx BEFE YAMAMOTO, Naoki

TERUSE KiPAS E{FHRE

Associate Professor KiPAS Principal Investigator /
TR s ( /

Igmepai_rjjnt of Physics IE:]'): (E?—) ‘\\\\\//

KA DL OWEH 7 DN Th 2R 17206 ED &S Bl
TR SN TS Dh, F72WEAYINTHO & 5 A EiRiRag, hEr
BNED & 5 HlEEEIRETED LD B TIHAEL TE S W MHE %
INTDh, Lo ZHER 5 A IR B FaRic o n -8
R 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/
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I)Vd— K5 / DER / BEREV SR
Ergodic theory / Dynamical systems / Metric number theory
$8K FHAEB SUZUKI, Shintaro ; .
B () Bt (G22) '
Research Associate (Non-tenured) “Ph.D. -

KiPAS Hi% 8 H

KiPAS Investigator

TSI T — PR & Z OWE R EGRN OIS ICHILE & 5> ThE T,

BUEIE, B - Aol B e o 7o, FERORERM & B S 5 1RO
TOL T — FIPEICHURE & IR AT > T ET,

My research interests lie mainly in ergodic theory and its application to
metric number theory. I am currently working on the ergodic theory of
dynamical systems relating to expansions of real numbers, such as £
-transformations and continued fraction transformations.

shin-suzuki@math.keio.ac.jp
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rRESHILEIE

Wik

FHRMYIEZ / BRTAIZ / EHRERR

Astrophysics / Magnetohydrodynamics / Supernova Explosion

ma (Z MATSUMOTO, Jin

B (FE) &t (%)
Research Associate (Non-tenured) “Ph.D.
KiPAS %R E

KiPAS Investigator

HYZRN—=Z PR = v b EEE A EOFT AL — Kk
BROL A F I 7 A% B E AT E LT E T, sl Tid,
BHAY I 2V =¥ 3 VEHOWTRKERZEOEIFERICA L 5802
DIEFEA =2 LIZHD AT 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.
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Keio Institute of Pure and Applied Sciences

EEIRIREF I E

Areas of Applied Physics and Physico-Informatics Sciences

ZEERERFMEDIENCBRZRTFICBIF DALV REFYIE

Physics of spin current in solid-state devices
with broken inversion symmetry

AEY R OZIR /| AEVEFIE

Spintronics / Spin physics

2 FtE  ANDO, Kazuya

IR KiPAS =EREE
Associate Professor KiPAS Principal Investigator
MEBRIZR - Bt (I
Department of Applied Physics and Physico-informatics - “Ph.D.

WEh OB THRISIRE WS Z L TR Y RTUIEATI DI, F
J RIS B AE IS 2 Y HREREFIC RN, BTroxEy -
T AR & K IHE O KT 2R AP B RBT 5, BT - oY
VEBIUCHIEE 2 Z &2k D ZoFMARH L. KIME GO
R A 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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EHRESTEOBNICEFRTFICH TS
AEVRRFIIE

BRRYER / AEY NOZJR / TINA AT

Condensed matter physics / Spintronics / Device engineering

= BE GAO, Tenghua
Bh# (B Bt (IF)
Research Associate (Non-tenured) “Ph.D.

KiPAS %28

KiPAS Investigator

i k% A Y Y BHEORIENZRIRET 7754 2 00—+ &<, i
xﬁﬂ’{@ﬁ&h JFEHU, Ao 2 i EEHOMBGER S bR YA
OUHERRIR, 2 UOTHRREVEAR L S BIE 22 £ & W72 2 ¥ Y 734 ZD#GEHS
&0, MZE IC & D - WIKE SRR A ¥ 7N 25 FEBIT 5,
The potential to control the spin degree of freedom utilizing electrical current
opens a route towards the next generation of electronic devices. Based on the
concept of inversion asymmetry, the academic goal of my research is to
investigate spin-orbit interactions in solids through electron spin, and design
spin based devices employing novel heterostructures with materials, such as
topological insulators, 2D ferromagnet, and strongly correlated materials, to
realize ultrafast and low-power magnetization switching using pure spin current.

gao@appi.keio.ac.jp
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