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Selected for The World Premier International Research Center Initiative (WPI)

B Background B WPI Research Center

In the world of science where we see an escalation of competition to

attract talented researchers, Japan needs a new research center that

can attract top-notch researchers from around the world so as to ICReDD——*
be “a hub within global brain circulation”.

NanolLS|———
B Project Purpose First WPI AT
By encouraging independent initiatives such as system reforms Research Center TgRI VI
. . . .. S in Chugoku-
through intensive support to universities and other institutions, the Shikoku areal iFReC
WPI will steadily improve and strengthen research centers that will PRIMe AIMR
become ‘hubs of international brain circulation” with a highly SKCM? |
internationalized research environment and world-leading research o e U
standards. ! o .[ QuP
MANA
. . s
B Mission ‘ PMU
* To establish world-leading research excellence and international I2CNER ITbM IRCN
position Bio2Q
- World-class research outputs L ELSI
- Pioneering the cutting edge of science through interdisciplinarity and
diversity

B Requisite for the Research Center

+ A total of at least 70-100 staff members as a target, including young
postdoctoral researchers, research support staffs, and administrative
employees.

* Global Research Environment and System Reform
- Enabling Global Brain Circulation to enhance research capabilities
- Interdisciplinary and Inter-organizational Capacity Building

- [BiaEE [PREEENE i G/l METEgSinsi * At least 7-10 of the world's top principal investigators within the host

* Vaules for the Future institution.
- Societal Value of Basic Research » At all times, at least 30% of the researchers should be from overseas.
- Human Resource Building: Higher Education and Career Development .

A . Be it administrative or research support personnel, establish English as
- Self-sufficient and Sustainable Center Development the primary |anguage for work-related communication.

HE : DAAE2A8H WPIREHMASERL, WPIY —7 L v +2020.08



International Institute for Sustainability with Knotted Chiral Meta Matter (SKCM?)

Professor Smalyukh is a World leader in material research and a recipient of many awards, including a

Center Director presidential career award from the US White House. Within this project, he and the Center aspire to create new
types of artificial materials by design, with physical properties not encountered in natural systems. This approach
Ivan I. SmaIYUkh will enable highly desirable material properties needed to help address challenging global problems, like the

growing energy demand and climate change.

M Mission M Research
We will develop artificial analogs of molecules, atoms and even Just like one can make a knot in a string, physical field lines (like the force
smaller building blocks of nature to gain deeper understanding field lines created by a magnet) can be knotted too. These knots then
of the World around us. We will introduce designable materials exhibit properties of particles, which are artificial analogs of atoms. We can

create them at will in materials like magnets & liquid crystals with the help

with highly desirable properties not encountered in nature, as - i ) X > )
of chirality, a property of objects with mirror images not overlapping each

well as create foundations for technological innovation to solve

global problems & enable sustainable future. While pursuing other,. like O,l,Jr nght an.d left_hands. \{'\/e.seek to estal?lish a.rese_arch Q ﬁE Q

. . paradigm of “knotted chiral meta matter,” with such knots in physical fields WO QL0
this research, we will create a testbed for research-based as its building blocks. We will probe fundamental laws of nature at scales g | dc)
graduate education reforms in Japan & beyond, connecting from its smallest building blocks to the entire Universe through recreating  , _. | ..p
young talent globally and inter-linking natural & social sciences natural phenomena in experimentally accessible systems, like the liquid |
for sustainability & global peace. crystals used in displays. To accomplish this, we will integrate knowledge in 7N

pure & applied math with that in physics, planetary science, cosmology,

. . L biology, material science & engineering. By knotting & knitting physical

B Identities: SKCM? is the only institute globally that: fields and molecules, much like in the Mizuhiki artforms, we will help reveal

« develops knots in fields as designable building blocks of mysteries of nature & enable new physical behavior & desirable properties

artificial matter, thus introducing a new paradigm of "knotted that overcome its limitations. We will create crystals of knots in fields and

other artificial analogs of natural matter, making new materials by design.

For example, we will enable thermal superinsulation needed to save energy

wasted for heating and cooling buildings, which consume 40% of all energy

generated globally. Saving this energy by adopting our materials would
help reduce the global energy demand and mitigate climate change.

chiral meta matter”

‘-\e\ds- Sustainab,-,i(k .
. q ,b‘o“ -
creates matgrlals from sgch ‘
artificial designable particles o‘l
to exhibit highly unusual &
technologically useful
properties, overcoming ,
nature’s limitations 5 ‘
o . = &906’8 o\°
* cross-pollinates mathematical & R Lo
S O\~
knot theory & chirality
knowledge across disciplines
& scales

B Collaboration

SKCM? is a partnership of Hiroshima Univ. with RIKEN, Univ. of Tokyo & Tokyo Tech in Japan
& MIT, CU-Boulder & Georgia Tech in the USA, Utrecht Univ. in the Netherlands, Cambridge
Univ. in the UK, Max Plank Institute in Germany, Univ. of Wroclaw in Poland & Academia
Sinica in Taiwan.
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Ivan I. Smalyukh (f 7v A~V 27)
INERY: Pt et 2 %8 7 v 7 F 3 7 VB EILSE (KCM2S) #Lsifz
a0 7 FRERLK - YER B

WEFE - B
2017 4 — BifE a8\ 7 FRYERLE =K PByRt B2 (7=27)
2014 4£ —2017 4 am 7 FRYERALL— PRl W8dg (7=27)
2012 4 — H7E a8\ 7 FRYERLE - MR - T%7 2 v —
2009 4 — B a0 7 FR¥ERAL X —K &NREL RASEI 7 = 1 —
2007 4£—2014 4¢ w7 FRERALL - PR B
2004 4 —2007 ¢ AV I AKRET—~F - v v_—viK BERE
2003 4 7 v MRS EEERFE T (PhD in Chemical Physics)
1995 4¢ Vv 4 v LRERYE R E T
1994 4¢ V4w LRI &K%
MELTEE
2022 4 ARTIN, TATETRFEE—T A~—&LATVE - F v 7 7 —FFEWICAT
IAS 7t ua—
2022 4 FIVETA Y E—7 2 v IRERY: DT AT LF9ERT ICMS Feill#d
2021 4 TA)HFES TV aTHEE
2021 4 EEE T4 SPIE 7 = v —&EH
2018 4 ER A ALCS)  EE
2018 #F NASA iTech  (2wv 7 FRK%EFRNL X —1K iFeather F— 4)
2017 4E CNRS - WU K%Y - ESPCI CNRCF =z T7& VS A TV RF =T
2016 4 T A AYFRES APS 7 = u —iE
2015 4F—2016 4F T A AYERES (V7 b= & —H#) GSoft H
2014 % —2015 4F ZVERALIHME 7YV —=FUbk T4 A~LL Ry eVE
2013 4 KEZ ALV —E HFHEE
2011 4 KERET T I— Kavli 7B v F 47 7z 0 —58H
2010 4 KEHT A b~y ZAREAFANEGRE  PECASE &
2009 4 KEES R CAREER &
2006 4 EERYsS vy cH- 7799 vE
BEERX

1. G.Poi, A. Hess, A. Seracuse, S. Zumer & L1. Smalyukh. Nature Photonics 16, 454461 (2022).
2. H. Mundoor, J.-S. Wu, H. Wensink & LI. Smalyukh. Nature 590, 268-274 (2021).

3. LI Smalyukh. Rep. Prog. Phys. 83, 106601 (2020).

4. D. Foster, C. Kind, P. Ackerman, M. Dennis & L.I. Smalyukh. Nature Phys. 15, 655-659 (2019).
5. J.-S. B. Tai & 1. I. Smalyukh. Science 365, 1449—1453 (2019).

6. Y. Yuan, Q. Liu, B. Senyuk & L.I. Smalyukh. Nature 570, 214-218 (2019).

7. H. Mundoor, S. Park, B. Senyuk, H. Wensink & I.I. Smalyukh. Science 360, 768—771 (2018).

BELRRER
Smalyukh i, FferlER AR KICEHIRT 5 72 0 O AR R 2 To T b, Ay 7744+ vD Xk
Sk bR ALY Y by, 7y MGG, BRER AT v 2REE. it o 4 FiEgEARO XS L
WRATOERERYE AR LT, T2, B0 AN F -2 %m0 25 WAEICER TRy
NEFRFEL, RO = A F —-FH LA 2 AlRelE %2 7o,



B150E 2EEHADELR REEHE? €rex*

TW4F108 248

TMEXRZF 75+75 BFE BEE] BHET

LhE&KRZFE 2024 FICAITZ TS BAF. REGWILI—Y THIBEFREINL
NEDTESFENADE 150 FOMBDFZWLZE T,

AZ2ISHE T, 2E, HBEDHEST, HHBOHEE. @RE. KR
L. Z<DBARODCRALCKDVDERZZITTINDOF UL, 7T5+7T5@F%
ZHEIC, WD TEARZDORRECNITOEREDNR/ZIRDRDIELEBIC, &
SDHBSFENDSNWELENWECREBCBNWZRE, BH L. RZ2OMRRZEL
EITINS, INNH5 2024 FICATCREBIEZRBELTNEET,

CDREU, #BRSETOCKECEEICRBREEEZED LT TN ZD. TH
SRFET7T5+7T5F8FRTEER] 2leHdccELILE, 11858 (1)
CRHESNDILERFR—ANIVIT—RHBERUYDIC. SE20245FD
EBMEDFE T, RRBBAIVITSTHREL. ARELCT TELBLLSABEE
NODZEZFONTEIT. BRETEFOLEREI. BFLSSEDRER
BICFERNEZULET,

IFE10824BIC. BEBERN-ABOEZZTVNET,

EBAE 7575 BFEES

% E

(BFEWNEDHE L]

BER=E BE. PR
TEL:082-424-6132 FAXI082-424-6179



tel:082-424-

$150m 2RENRELR Basns @ BB KXF

SNW4F 108 24 8

F16OQLEKRFER—ALANIVIT—Z211 B5BICRELET

LhE8AXZETE, FHEIOTIOANRADRBENMMSPTEHDETIN. SIZH
SCZEEFCOBVZARUDLCLEZVEN DRSS, BREBLERZHZ U
FT. REEF P IYNATHNW4H511 858 « EFvY/NATE. 11
B12B8((X). ERFBFvY/NXTE, 11 B20B8(B)ICE 16 @LSKFENR
—LMANIVIT—ZRENZUET,

LE8RZER—LANIVIT B LERFELEARERRAENZEELEDTH
BE MEOBRSEZBRTULEARTIDAINYFELULT BERRBLUTNET,

SO RLEF v V/INRATIE. BUI9TXEUPIVIR-ILEXA YRBIC,
Z-—TZVIJRBUVEZI-—TERXRE - HEERSA. LEAZMEHRSEE
2022 DHREEZRB L. FERDSBHFA Ty A XA FDEHWNDESSAIC
LDBER QDD CEEDH) ZHELET. SHEDHATIEIEEHBIC
FOMEROFZELCKIDIBE - BERT —RORT—INT -V IVRAEFEL
TN,

. BF v YNATE, BER DI FUNEBSNDEIT~HEDOTS
DAIWABREDOFVZFIC~] RFBF v V/NATE, ERKRZRFEER
= [BAZMEZSETnESSHC FRACEEB]) ZzRENZULE T,

SR SEBOFEIOTIVAIVARRERRZBIA. EBRSFICESENE
CROEMNCSNET, RSB LULOBICEMITRERZR—LAANIVITIT—O
BERYAFZECELLZSN, BROCEBZELLIDRBTBLULTRDET,

XBELEF v IYNRCHRWNWT, BIFERIBREELTRNDFTFIAER, HEFE
R E-storm FEFIRIZEXZH THREFTECI,
XEMABICOWTRE . RREEKINDE I2S(1~48)aEBELIZEL,

(BFEAWNEHE L]

BEEE (RRBZE) KER, BR. AW
Tel : 082-424-4403/Fax : 082-424-6179




