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HISTORY

Feasibility study
on the establishment of KIAS

DSupstel MRECY Aa

Dec.
Formation of KIAS Establishment
Committee

DS Tsrel MRSTIEr 7Y

Appointment of Prof. Efim I.

Zelmanov of University of California at
San Diego (1994 Fields Medalist) as
Distinguished Professor of the

School of Mathematics

Of| 2! MOpie I = (AHC|Of| 0 2| ZEL [OF 3221 CHSE,

1994 T OIS $47)) 4312 Motn4= g

Nov.
School of Mathematics and School of
Physics were established.

syl B2sp L3

Nov.

Official scientific operation began
with research staff of 1 Distinguished
Professor, 2 Professors, and

3 Research Fellows.

Mgt I 1%, D4 2%, HRel 3YoR ME
ol ol2joZ BN 2% Al

Appointment of Prof.
Chung Wook Kim of Johns Hopkins
University as the 1st President

WL DH(EAEZIA ) DS Z0f

Publication of the KIAS Newsletter

USTeH mARE L2t

Dec.

Introduction of ‘Associate Member
Program’

nSatekel ‘Associate Member Program’

W

Aug.

Appointment of Prof. Leonard Susskind
of Stanford University (1998 Sakurai
Prize Awardee) as Distinguished
Professor of the School of Physics

Y RLIEE MATIE(AEHEE L3t

1998 AFZI0| A} S2[EHE Matug2
ol

Aug.
Stephen Hawking’s visit to KIAS

AE|2 57 8 DS TRl We

Sep.
School of Computational Sciences
was established

At g

Jul.
Re-appointment of Prof. Chung \Wook
Kim as the 2nd President

2HS g ol 2z ol

o o

Jul.
Appointment of Prof. Mlahn \Won Kim of
KAIST as the 3rd President

L ma(KAIST) nSatehy 3o 3% 2

Jan.

International Review of the School of
Mathematics by an external review
committee of experts

A8t IR AN
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May.
Introduction of ‘KIAS Scholar Program’
‘KIAS Scholar Program’ 714

Oct.
The 10th Founding Anniversary of KIAS

DS ukstel 1074 A7I7|EA 44

Nov.

International Review of the School of
Physics by an external review
committee of experts

S IHLWIHAA

Jul.
Appointment of Prof. Hyo Chul Myung
as the 4th President

FaH u(KIAS) nSnieHl 4o 17 £

Aug.

‘Bright Africa Mathematics Competition’
sponsorship program was launched
‘Bright Africa Mlathematics Competition’

Sol man A

Nov.

International Review of the School of
Computational Sciences by an external
review committee of experts

AXDIEHE IR AA|

Nov.

KIAS honored as the ‘Research
Excellence Institution’ by the Ministry of
Science and Technology in recognition of
its exemplary achievements ‘Associate
Member Program’ in scientific research
S| Woto)| e 2aE77|2 MY

Jan.
Introduction of ‘Open KIAS Program’
‘Open KIAS Program’ 714

Appointment of Prof. Doochul Kim of
Seoul National University as the 5th
President

LS IA(S0Hsta) DSt 3
o

o

i
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rdo
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2
Dec.

Grand Opening of ‘Center for Advanced
Computation’

Hei4=X|AILHMIE (CAC) HE

Asian Institutes for Advanced Study
Forum
OfAO} DEHTAZB (AIASF) 7HA|

Oct.
KIAS Advisory Board Meeting
M2l X2 2] THE|

-.2012 Aug.

Inauguration Conference of
Transdisciplinary Research Program
FEHH| A T2 I

Introduction of ‘Center for Mathematical
Challenges (CMC)’
2SR HATME (CMIC) HE

Sep.
Appointment of Prof. JongHae Keum of
KIAS as the 6th President

S8 u(KIAS) DStk 6o {1 £

Oct.

KIAS held its second KIAS Advisory
Board Meeting

M 23| FHIXH22I#2] THZ|

e
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Introduction of ‘Quantum Universe
Center’
AR FATME (QUC) A

Appointment of Prof. Ashoke Sen of
State University of New York at Stony
Brook (2012 Fundamental Physics
Prize Winner) as Distinguished
Professor of the School of Physics
OR£eA| Ml (- R3FTrhstn
AEL|IBEHMA 2012 7|XE2|5H4)

S2ysre st U8

Appointment of Prof. John Michael
Kosterlitz of Brown University
(2016 Nobel Laureate in Physics) as
Distinguished Professor of the
School of Computational Sciences
& DALE|X n(E2HR ChE,

2016 - S2[5Hat AKX} Aldtatsts

Nstmaz 98

Sep.

KIAS held its third KIAS Advisory
Board Meeting

H3%| FHXZLIRZ] 71|

Oct.
The 20th Founding Anniversary of
KIAS

Nov.

Appointment of Prof. Yong-Hee Lee of
KAIST as the 7th President

0|23| u4=(KAIST) nSatskal 7cf 1% 2ol

Nov.

Appointment of Prof. Alexei Smirnov of
MPIK Heidelberg and ICTP (2016 The
Albert Einstein Medalist) as Distinguished
Professor of the School of Physics
o] AD|ZLI(MIPIK Heidelberg &
ICTP, 2016 YHE OIQIF+EIR! HIE ~4K})

Sajsls Motnaz 28

Jan.

Publication of the KIAS \Webzine
HORIZON

nsapstel Ax ‘HORIZON' &zt

Sep.

International Review of the School of
Mathematics and the School of Physics
by an external review committee of
experts

Aot Sa(sit IHWIHAA

Oct.

Appointment of Physics of Prof.
Viatcheslav Mukhanov of Ludwig
Maximilian University of Munich (2015
Max Planck Medalist) as Distinguished
Professor of the School of Physics
H|OFH|E2IE RIHe I (213 REH|3)|

QFA|LE|H CiStw, 2015 YA S S 4%

S23p MstusE oS
Sep.

International Review of the School of
Computational Sciences by an external
review committee of experts

AAnpetE IRIEIEAA|

Jan.

Appointment of Prof. Jaigyoung Choe of
KIAS as the 8th President

E|HE w(KIAS) DSateha 8ol 2l 2
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Jan.

Introduction of ‘Center for Al and
Natural Sciences’

Al 7| Z=3tsHHIE| (CAINS) A3

Jan.
Publication of the KIAS Expositions
KIAS Expositions &zt

Jan.

The Quadran-scentennial KIAS
Lectures

NSopekRl sl 26F A 7" Z4H

Jun.
Publication of the KIAS Springer Series
KIAS Springer Series &7t

Jul.

Distinguished Professor Huh, June E,
School of Mathematics, won the
2022 Fields Medal

S1ZE0] 48 AfStid 2022 WA S41

Jul.

Introduction of June E Huh Center for
Mathematical Challenges (HCMC),
the expansion of the former CMIC
S{Z0| S A A THA

(71 SHARI AT HIE] S - i)

Jun.
Appointment of Prof. Tae \Won Nioh
of Seoul National University as the
9th President

EfR mas(M20hetd) nsakek

ocH 213 29y
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ABOUT THE INSTITUTE

EOER

MISSION STATEMENT

—

NSkl 3t=9| 7|xutstg MiAIEel 02 Korea Institute for Advanced Study (KIAS) DNSAER2 7|xateto| ZEXOI MRS EHHISHH, ME2 The Korea Institute for Advanced Study (KIAS)
Lo{S2| DX 19961 100f| M2l=l nfsh s MHEAR was founded in 1996 by Korean Government WHAS Edf| MAIE Mot= HRE 36t QE|Lt2t is dedicated to exploring fundamental questions
ASHECIAT RO 2 Q2|LIE} | X0| 40|27 | X DfstH to promote research excellence in the basic 7|&1pet7 |42 0[2HE 0|2 Ato|&o| 1 EMEQI QIS in the basic sciences, conducting world-leading
37 |ARILICH MS S20)| QX3 IEDfEtae sciences. KIAS is located on a 120,000 square- orMBRS 1 Qa3 &3 QUAL|CH research through new discoveries, and fostering
0|27| X TpsHL0F HRAHE0| HFL0|TH FMLFSH £ 9l A mo] meter site in Seoul, where its members are (DEDfetl LATFH H|2X) creative and driven talents who will shape the
st TAS KoM THH|E AT UALICH provided with a research-friendly environment. future of basic science and technology.
As a flagship of the basic sciences in the region,

TSTsiele At Bash AAIISISE 25T /O, KIA.S prcl)vides avenue fc?r advanced learning and
24 It HAHS) SIS S T IATIT SIS0 active discovery ofnew ideas. Through these < NS HESHe 7| T8 o1 228 >
24240] ool A Ate[xiol T FAle| G SIS efforts, the Institute ultln.ﬁa.t.ely falms to contribute

- = = to advancement of our civilization.
TR0 UJELICH EESH=A| Sh=RAL S MIOJLE, 2T ‘
D20 S2 Soll 2 2ofe| £[A HPE AJstT =LHe| KIAS is an arena for dynamic scientific interactions. < Sz J)Xpsh7|2 0j2f OIRY QA >
HPRS1 2ot 8% nJSIHM MAIE MEsh= H7E Scientists from all over the world visit KIAS for
23810 QUELICE MIA| 4= 7|20t oS LIZES| 8t Q= collaborative research, sabbatical leave, and \
NSaekIS ofsh 243 HRIS ILHR| CHEt, A0 undertake various research activities. In pursuit
HiES10] R2|LI2F 7| X afste| o127 |H HMo| = 7|8t of fulfilling its mission, KIAS also hosts numerous < 224 H7AHY >
QI&L|LCE meetings, seminars, workshops, and seasonal

schools. The faculty and research bodies of the
Institute are composed of diverse nationalities, and
endeavor to explore the frontier of knowledge and
insights on Nature and its structure. KIAS, aspiring
to be a world-class hub of research activity,
welcomes opportunities of interaction with
research communities around the world.
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KIAS aims to achieve its mission through
innovative research programs, a strong faculty
body of distinguished scientists, and an efficient
support system.
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oh=0fl 2= KIAS
KIAS AT A GLANCE

(As of 2024)
KIASE=1996d M7 THA| 6H2| &7 QIH0l[A A|ZfsH0], KIAS houses 109 research members
Sixfl= w4 329 Rl 77H S £109He| ApXIg (32 professors, 77 research fellows), a dramatic
HOBL 7|20 2 MAHS} increase from its 6 research members in 1996.

LHSIASLIC

M 32

ol & ¢zt KIAS has also steadily produced more
publications each year. Beginning from 2 papers
in 1997, the amount of publications per annum
climbed to 169 a decade later, and in 2024 had
reached a total of 331.
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ALUMNI

(As of 2024)

KIAS S22 M 2| thekap A717| 2] A Zts| KIAS alumni have built successful careers at

2Sot ASLICH Y2 =30, I SATEL S,
ARIA F|2[s|HYZ NS M(ETH Zurich), S
UAZELYIATLA(MPI), FEUXEZHTL(CERN),
L 0|2t AT A(RIKEN) St &7, MSCHet, 70| AE
(KAIST), 7| =2tetH7U(IBS) S 2t= 8 7| =ollM =

FZtS LIEfL D AFLICE

renowned universities and research institutes
across the globe. These include Tokyo
University, University of Oxford, ETH Zurich,
MPI, CERN, and RIKEN, as well as prominent
organizations in Korea, such as Seoul National
University, KAIST, and IBS.

Total 5

National U.

336

SNU, KAIST

National Inst., etc

100

IBS, ETRI

Overseas Inst., etc

a1

MPI, CERN,
RIKEN

Overseas U.

19

Imperial College,
Tokyo U.

=0 H= KIAS - E82 11 KIAS AT A GLANCE-ALUMNI
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NOTABLE AWARDS
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Members of KIAS have received numerous
internationally prestigious awards, with
particularly notable achievements over the

past decade.

In Korea as well, KIAS members have accounted

for approximately 21% of all recipients of the
Ho-Am Prize in Physics-Mathematics & Science
(the name used prior to 2020) since the

institute’s founding, and about 44% of recipients

over the past 10 years.

Abel Prize 2025 Kashiwara, Masaki 7HAI2t2t ORAL |
Bateman Prize 1999 Choi, Youn-Seo Z2M
Best Scientist of Korea, Presidential 2014 Lee, Kimyeong o|7|E
2006 Hwang, Jun-Muk oES
Blavatnik Awards for Young Scientists 2017 Huh, June E 50|
Breakthrough New Horizon Award 2018 Huh, June E =0
CAP Brockhouse Medal 2017 Kim, Yong Baek FAr=El
Dirac Medal 2019 Mukhanov, Viatcheslav H|OIX|&2tE R
FELLOWSHIPS 2023 Choi, Kyeongsu PYEEDN
(Asian Young Scientist)
2022 Huh, June E e
(MacArthur)
2022 Kim, Yong Baek FIE=T
(Guggenheim,Simons,RSC)
2018 Kim, Yong Baek 21guH
(Killam)
1997 Kim, Jeong Han x5t
(Sloan Research)
Fields Medal 2022 Huh, June E %0
1994 Zelmanov, Efiml Of ! Hopx
FILA Basic Science Award 2016 Kim, Inkang ol
Fulkerson Prize 1997 Kim, Jeong Han ™t
Ho-Am Prize 2025 Shin, Sug Woo LA
2021 Huh, June E &0
2018 Oh, Hee 23|
2016 Kim, Myungshik HHY
2012 Kim, Minhyong P
2009 Hwang, Jun-Muk gES
Humboldt Award 2022 Kim, Myungshik a4

KOREA INSTITUTE FOR ADVANCED STUDY
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Invited Speakers at ICM 2026 Oh, Hee Q3
(Pleanary speaker / Selected)
2022 Shin, Sug Woo ML
2018 Huh, June E %0
2018 Keum, Jong-Hae Bl
2014 Hwang, Jun-Muk sxe
(Pleanary speaker)
2014 Kim, Bum-Sig A
2010 Oh, Hee 23]
2006 Hwang, Jun-Muk =HES
2006 Kim, Jeong Han Farskl,
2006 Oh, Yong-Geun g2
Korea Science Prize, Presidential 2021 Kim, Inkang el
2020 Kim, Bum-Sig A
2008 Keum, Jong-Hae Bl
2001 Hwang, Jun-Muk gES
1995 Choe, Jaigyoung ™
Kyoto Prize 2018 Kashiwara, Masaki 7LA|2t2} OFALZ |
Kyung-Ahm Prize 2018 Keum, Jong-Hae =&
2008 Kim, Jeong Han XSt
Max Planck Medal 2015 Mukhanov, Viatcheslav H|ON|&2tE BRI
Nobel Prize 2016 Kosterlitz, John M. Ojo|2 ZAHZ|X
Order of Science and Technology Merit 2023 Keum, Jong-Hae =59
2021 Park, Chang-Bom ey
2014 Hwang, Jun-Muk =5
2007 Myung, Hyo-Chul Hed
2007 Keum, Jong-Hae =331
POSCO TJ Park Prize 2018 Son, Young-Woo &g
2014 Kim, Bum-Sig Al
Samil Prize: Natural Sciences 2020 Kim, Jeong Han ddst
201 Kim, Doo-Chul FaL |
Simons Investigator Award 2021 Huh, June E 50|
\Wolfson Merit Award 2015 Kim, Myungshik YA
Young Scientist Award 2022 Choi, Kyeongsu HEs
2016 Oh, Sung-Jin Mzl
2016 Lee, Sungjay Ol dxH
2007 Kim, Inkang yoid
2003 Kim, Bum-Sig Pl

*%4| ISkl @4, Scholare] Aol F1K| -4 4% 3!

*Major awards

Q.
Q

| 34, Scholare] THE) 712t 444 4

f current members (career-wide) and former members (during their tenure)
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NOTABLE AWARDS



oirl ufsto| =AM M32 3to| Agtof| IA| o =st The great success of modern science can
QIAL|CE 432 XIH 8l Al3] SiANS BEMSI= O] AIRE|= be largely attributed to mathematics, which
Clokst mElo| 7|ut2 M2EtL|C) 715 St 48t HiAH s provides the foundation for the models
= ACEAL M2 CHE 28120} 7Ho| 0}0|C|0] IEE E5 used to analyze various natural and social
O|20{H oM, O[0]| 2} 48H A Asta} S8 23t phenomena. Because the most significant
0| %] ELS Hojo| SHRE o= X|StL|Ct. mathematical discoveries have often benefited
ZQ o171 HopR Ch47[3tel MAS, n|27[8ts AAH ;r.ifm the cros;-fertl!lzalt:r;dof |d:assfr;])m »
e i as . ifferent mathematical fields, the School o
I3t ZslsliAdst sl HSCHE, Wo|2-4A S0 . .
. . . Mathematics supports scholarship in a broad
FSHEIL|CE otRe| I E0l SR = MER 5N XAl . . . .
e e o o s L e e range of mathematical sciences, including
St1, 8t M HOE OIRE= SNl AP HAHS So ] q
gk, +4 = Of 2SN A7 2ES Sl both pure and applied mathematics such as
S 2ERIES st ol UL

algebraic geometry, number theory, differential
geometry, low-dimensional topology, harmonic
analysis, global analysis, mirror symmetry, and
partial differential equations. The fundamental
objective of the School of Mathematics is

to create new mathematical knowledge and
nurture young mathematicians by providing
them with a vibrant environment that covers the
full spectrum of mathematical sciences.

Sty

ALGEBRAIC GEOMETRY Che7|sket
PHYSICAL MATHEMATICS Sa|ast
GLOBAL ANALYSIS & DIFFERENTIAL GEOMETRY CHedslAfst & OJ7|8kst
PDE & PROBABILITY HO|SUHAIZ 8 SHEE
TOPOLOGY Qatast

SCHOOL OF
MATHEMATICS




oirl ufsto| =AM M32 3to| Agtof| IA| o =st The great success of modern science can
QIAL|CE 432 XIH 8l Al3] SiANS BEMSI= O] AIRE|= be largely attributed to mathematics, which
Ciofst melo| 7|ut2 MIZEIL|C) 71& ZQ6t 4351 dtAHs provides the foundation for the models
= ACEAL M2 CHE 28120} 7Ho| 0}0|C|0] IEE E5 used to analyze various natural and social
O|20{H oM, O[0]| 2} 48H A Asta} S8 23t phenomena. Because the most significant
0| %] ELS Hojo| SHRE o= X|StL|Ct. mathematical discoveries have often benefited
ZQ o171 HopR Ch47[3tel MAS, n|27[8ts AAH ;r.ifm the cros;-fertl!lze:t:r;dof |d:assfr;])m »
e i as . ifferent mathematical fields, the School o
I3t ZslsliAdst sl HSCHE, Wo|2-4A S0 . .
. . . Mathematics supports scholarship in a broad
FSHEIL|CE otRe| I E0l SR = MER 5N XAl . . . .
e e o o s L e e range of mathematical sciences, including
= ! ol £ =0 OIREE= Sl Gl §._ = 59 . q
gk, +4 = Of 2SN A7 2ES Sl both pure and applied mathematics such as
S SeARIES Aot Bl YALIC

algebraic geometry, number theory, differential
geometry, low-dimensional topology, harmonic
analysis, global analysis, mirror symmetry, and
partial differential equations. The fundamental
objective of the School of Mathematics is

to create new mathematical knowledge and
nurture young mathematicians by providing
them with a vibrant environment that covers the
full spectrum of mathematical sciences.

St
DISTINGUISHED PROFESSOR o Kim, Hyun Kyu Ho PROFESSOR EMERITUS e Kim, Hyeongsin s
Physical Mathematics Number Theory
Huh, June E 1Z0| Choe, Jaigyoung ESPy P}
Combinatorics, Algebraic Kim, Inkang 2ol Differential Geometry Lee, Kyungyong olzg
Geometry Hyperbolic Geometry Algebra, Combinatorics, Data Science,
Choi, Youn-Seo ESESN| and Mathematical Physics
Zelmanov, Efim I. Motz of T Kim, Sang-hyun ZAH Analytic Number Theory
Algebra, Group Theory Geometric Group Theory Oh, Hee 3|
Dynamical Systems
La, Joonhyun aj=y KIAS SCHOLAR (4]
PROFESSOR (2] Partial Differential Equations Reid, Alan Zlo|E, &l
Alberts, Thomas WUHX EOFA Hyperbolic Manifolds, Geometric
Choi, Kyeongsu e Oh, Sung-Jin QMFI Two-Dimensional Conformally Group Theory and Low-Dimensional
Partial Differential Equations Nonlinear Partial Differential Invariant Systems Topology
Equations
Kang, Nam-Gyu P D Jang, Juhi P =S Zhang, Genkai o Z7to]
Analysis, Probability Park, Jinsung EI73PS] Analysis and Partial Differential Hyperbolic Geometry
Global Analysis Equations
Kiem, Young-Hoon 2g=
Algebraic Geometry Kim, Minhyong 2o
Arithmetic Geometry KOREA INSTITUTE FOR

ADVANCED STUDY



Ll [Stet =0t

ALGEBRAIC GEOMETRY PHYSICAL MATHEMATICS
@ @

CHetA S0l sljo| ME S HAPSH= HolA HIZEl Ch4=7[5le2 Algebraic geometry, which originated from =232 o|2EZ2| 9 WS FHSE HFst= 39| Physical Mathematics is an area of mathematics
Ckst £ 20} Ol 0|2 22| LXSHA HAE|0f EHatshA| the study of solutions to polynomial equations, HoIL|Ct, DS afstelo| 22|48t 1 a2 g that studies topics originated from or related to
A= =Z6IHM B 31| $F F410| £|o{RESLICE has been a central component of modern FHISES XAt CHA[e| 9| Mstut 7[5late| YAt ZHE theoretical physics. The Physical Mathematics
DEDfste] 6l 122 LY Cj47 |5 2R MERO| st mathematics, with close ties and intensive Tk, AHE G Ao 2= Elo|s|2a| Zztat it group at KIAS works on themes including
sHigton 2steio| £ ol mATh HAHLEIKITHE o] i o interactions with many areas of mathematics Efo|s|2a] 27t 0|S0| Z2{AE Ch| X U 1 U1} quantum aspects of geometry and topology of
24 7[5} HMT} ESHE MMof| ZHHAIE XRE|QAALICH and theoretical physics. The research group ARl Th4 AMAEZ 33Xl Xt £ S0| QUALICH £ low-dimensional manifolds, such as Teichmdiller
o7 HOl2E 4 2ol Wkt 0|2, FHEH SX|0|Z, at KIAS has taken a leading role in the X Il AOHKITO| XS} TS 0|2 = OFX{AEH HOT spaces and higher Teichmiiller spaces of
o174 7|5Hst 0| YALIcH development of algebraic geometry in Korea. st 15t QA LICH surfaces, their cluster variety structures and
Two faculty members from the School of quantization thereof, skein algebras, mapping
Mathematics have been invited to speak in the class groups, and three-dimensional quantum
Algebraic and Complex Geometry section and gravity, as well as topics in quantum algebra,
the Combinatorics section in ICM’s. Research such as structures and representation theory of
topics within the group include algebraic quantum groups and super quantum groups.
surfaces, intersection theory, combinatorial
Hodge theory, and enumerative geometry.

CHisiAtet & O}ty [8kt
GLOBAL ANALYSIS & DIFFERENTIAL GEOMETRY

®

CHHB M Sh2 s A SHA i3 0|85t CHFA|e| CHAE X Global analysis is a research area which studies

7|7 EE HPsH= 2ofRIL|Ct nEnFstl CHHslAlst global geometric structures of manifolds mainly

ITEIS 781X 02X A0| AMEL Srzf Zaisx through analytic methods. The members of

HNE} 8t E2 HASID QIOM 0| AIE A2|22|Q BIE the global analysis research group at KIAS are

oM, 2zl

2H0 228t QI&L|C} 0|2 7|8t} azEl nEnpskel WOI’kIng on various problems, IhC|UdIhg the

oiT1x|o| &t CHE ZQ HTEOH= J|5f8HE siABIILIL}. spectral invariants of geometric differential

0| Hofe| HiPFIS W@ TE BE, alN BE, 7194 operators, dynamical zeta functions, and their
applications in mathematical physics. Another

28 523 22 Ve sB0| SojE EAIZ AiTsta PP | PSS
important subject related to differential

UELICL

geometry investigated in KIAS is geometric
analysis. The KIAS members in this research
area are working on singularity analysis of
geometric flows including the mean curvature
flow, the Ricci flow, and the Gauss curvature
flow.

KOREA INSTITUTE FOR ADVANCED STUDY 16 www.kias.re.kr Setg 17 SCHOOL OF MIATHEMIATICS



HO|SWHAIE & SBE
PDE & PROBABILITY

@

SIC SEE2 1 sl Moty HHHES AIBSI0] 2E9| HAS Modern probability theory uses methods from
HTstn YoM, MO|2UHAME2 ot Met O|27(6Fet, classical analysis to study random phenomena,
S2[sto| ofo|C|ofe] Zto| RRLEIL|CE SZEZEQ| slAMstA and the theory of PDEs requires combining
MY SLECZO| 28, HE s2io| NRZH £Ho| HIA. ideas from harmonic analysis, differential
OF-TUA HEEA| OOIAELQ] HEEA| H-ALO|2A 0|20} 22 geometry, and physics. Research topics within
7[5FSFE mO|SEbHAIS o5l =R AFT %%LIEP st this group include constructive conformal field
QH|CIB} HPEAL QUR| SEEAITE LIH|O-AE DA SEEAL theory and its applications to SLE, universality
ST A HHS-SHA | S Salslo|M S2fst for th.e distribution.of eigenvalues of random .
Clorst HOJSAL Efel 2 T2 HOj2arEAle) HAIA matn(.:es, ge.omet.rlc PDE§ such as. the Yang-Mills
0|2 &5 HO|ZHEASPDE)2] o7 oim ZHZ AT eguatlons, E|r.15te|n equatllo.ns, various Chern.—
= eTEe = Simons theories, PDEs originated from physics
USLICE including fluid dynamics equation, Euler, Navier-
stokes, kinetic equations, and reaction-diffusion
equations, regualrity theory of various elliptic
and parabolic differential equations, and study of
stochastic partial differential equations.
SN
TOPOLOGY
®
AR7I5HeR2 19M17| REEIE7 (610 Chet Ciete = Hyperbolic geometry is a field of mathematics
20}0|2} EHH|ZAF|0f| 2|510] EFMSIHSL|CE, SH that become popular in the late 20th
20M|7| & WAER J|t3 T2 S E610] 3kH 27to]| century after \W. P. Thurston revolutionized
CHS! O[8HS STHE O = HIF0] ERH=H|, 07| M SHAIZIQI 3-dimensional geometry and topology with
oI5 3t 7{0| HI2 W=7 [SIBHRILICH 3 Wy [stete his geometrization program. Geometric group
BIAA7| A|27H XIO|ZHIE| 27+ S E4 AltiAI0|29| OfsHo| theory is a new field of mathematics that arose

in the 1980s, as a natural generalization of this

Mol ot 2l OfL |2}, KXH flatsest, @S2 S
line of ideas to the setting of finitely generated

&}
CrFeh 200l FES 0|X| 2 ASFLICH 53] 7[sk2 22

Job 4> KoM
2

4> e
1

o= o s L groups. Faculty members in this research group

1980ACHo] 0215t OIO|C|IE RetSHH| WHEl= Zo2 . . )

o az kst gl o are leading experts in these fields. Research
RAAE Ao 2 EFMNSE 20FRILICH & s s ; i

raAE 2 g i ek FRiLIC = Aol topics include symmetric spaces, geometric
ALE|0] Ol= AL My (SlSH} T[SHRE HotE MESH= . . . .
AHE|0] Q= = YR ottt 7[5h2 8 20FE dshs structures, lattices in semisimple Lie groups and
ME7I2M, MAR 7[8telg+8, St 7[5 %, manifold diffeomorphism groups.
D|2SHAME =2 2|2 o]l Y= Xt ZEMut M
SE gyt YLk

KOREA INSTITUTE FOR ADVANCED STUDY 18 www.kias.re.kr Setg 19 SCHOOL OF MIATHEMIATICS
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Over the last two centuries, the world has
witnessed significant improvements in the
quality of life, many of which have been driven
by achievements in natural sciences, particularly
in physics. Discoveries in physics have led to
advancements across all fields of science and
the development of new technologies that have
dramatically transformed the modern world. It is
hard to envision our technology-driven society
without the foundation of modern physics, from
the major paradigm shifts brought about by the
theory of relativity and quantum mechanics

to the invention of semiconductors. The Korea
Institute for Advanced Study (KIAS) aims to
provide fundamental knowledge that will play

a crucial role in advancing human civilization.
\With this goal, the School of Physics conducts
research in a wide range of theoretical physics
areas, including string theory, field theory,
particle physics, statistical physics, condensed
matter physics, astrophysics, and cosmology.

CONDENSED MATTER PHYSICS

STATISTICAL PHYSICS

ASTROPHYSICS & COSMOLOGY

HIGH ENERGY PHYSICS

STRING THEORY & QUANTUM FIELD THEORY

SCHOOL OF
PHYSICS
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Over the last two centuries, the world has

O ZMojl= X tst 3| 2alsto| Muprt xf2[sta witnessed significant improvements in the
USELICH S2[ete| BAR 2 E et Fofe| WHS 0], quality of life, many of which have been driven
SO ALS|2 27| MO 2 H3IA|Z] Mt 7|2 0| 7|4t0] £|0] by achievements in natural sciences, particularly
QEALICEH AICHAT O =3} QEXfeisto| 7P THR{CIRL) in physics. Discoveries in physics have led to
HEIO|MSE] HITH|2| Waiof 0|27 7kx|, HrH 2ajste advancements across all fields of science and

the development of new technologies that have
dramatically transformed the modern world. It is
hard to envision our technology-driven society
without the foundation of modern physics, from
the major paradigm shifts brought about by the
theory of relativity and quantum mechanics

to the invention of semiconductors. The Korea
Institute for Advanced Study (KIAS) aims to
provide fundamental knowledge that will play

a crucial role in advancing human civilization.
\With this goal, the School of Physics conducts
research in a wide range of theoretical physics
areas, including string theory, field theory,
particle physics, statistical physics, condensed
matter physics, astrophysics, and cosmology.

M

HEY 4 g BEE By

RsHo|J|E B A2 HAH
E eH(KIAS) 22[eR= IR

HI oo ot Mo 12

gajss
DISTINGUISHED PROFESSOR (1) Lee, Jae Sung O|x{4 PROFESSOR EMERITUS (3]
Statistical Physics
Mukhanov, VViatcheslav ST H|OMY|ERtT Lee, Kimyeong o|7|H
Theoretical Physics, Lee, Seung Joon 0|&& Theoretical Physics
Cosmology Particle Physics
Lee, Sungjay ol Az KIAS SCHOLAR (4]
PROFESSOR 9 String Theory, Quantum Field Theory
Atsushi Taruya EFZ0f, OFXAA|
Chun, Eung Jin Mzl Park, Changbom i Astrophysics
Particle Physics Astrophysics, Cosmology
Pomarol, Alex ZOE, YA
Jeong, Donghui HE3| Park, Kuwon el Particle Physics, Theoretical
Astrophysics Condensed Matter Physics, High Energy Physics
Strongly Correlated Electron Systems
Kim, Yong Baek Far=Ll Tong, David E glojH|E
Condensed Matter Physics Yi, Piljin ojgzl Theoretical Physics, String
String Theory Theory, Quantum Field Theory
Ko, Pyungwon il

Theoretical High Energy Physics
KOREA INSTITUTE FOR

ADVANCED STUDY
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CONDENSED MATTER PHYSICS
@

STUSHEE|= 2o 4=E8sH= U2 UXER Condensed matter physics is the branch of
O|20{ZI Y| A|AEIC| E2|M EMES LR 22| physics that deals with the physical properties
2oplLct SXIEE0(2H= 80{= 1A, M|, Sat=0}, of many-body systems containing a vast number
2|11 AlK|Oj= MBS A|AEIS TSI CRokSH CHA| of strongly interacting particles. The term
A|AEIS OFSZL|C O|2{3F TRHX CIOFA O Ol8HA “condensed matter” was coined to encompass
SESRSa|= St S2|0f|M J1A Brst 67 Hop Fo various many-body systems, including solids,
SHLI2 Xi2|ohZstn UALICH SxlExZal0| xg ot liquids, plasma, and even biological systems.

AR This diversity makes condensed matter physics

one of the most active fields in contemporary
physics. Active research topics include
superconductivity, the quantum Hall effect,
topological matter, quantum phase transitions,
artificial nanostructures, and quantum materials
in general.

Exzas
STATISTICAL PHYSICS

@

EAIZ2l= LiO|E 2719| OJAI™ MA0IMEE =0l 20|= Statistical physics attempts to describe the
A M[#H[of| 0|2 = CHFst Alof| M 2HE R = XIHRAS macro and mesoscopic nature of systems )
nte| 1 HA=Ql 0|20 2 MHSI X} 5t S| HOokRIL|CE through a coherent and systematic theory. s
E3| ME 37| £Z0||M DAt = MK SIS 0| st} Its scope ranges from small systems just a Leorztied)
0 SEIS 70| AFS XE2 SHALO]| CHSH AR} A2 Shaks| few nanometers in size to large macroscopic S
O|Z0{X| Tl UALICH ESH TS IALS LOJAA|, DH systems. In particular, living matters and e
H 1 1 L € dem ook Gam for

Aot EIE| OFxt 0l 0|27 (K| HITS TPHSS X|HHH= their orch:s;rar‘:ed}co.oieratlve behaworr] )

are one of the hot foci of recent research.
2ol 2| o[shst BfsiLiz= talo] FAE #HX|1 , .

In addtion, beyond equilibrium phenomena,
AELICH . A . .

there is growing interest in understanding and

uncovering universal principles that govern

nonequilibrium processes, from classical to

quantum regimes.
KOREA INSTITUTE FOR ADVANCED STUDY 22 www.kias.re.kr safse 23 SCHOOL OF PHYSICS
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ASTROPHYSICS & COSMOLOGY

®

FDO0|E & SAHEE
STRING THEORY & QUANTUM FIELD THEORY

®

NSasH MHE2OE2 RS ES N RF2 209 The KIAS Astrophysics Group is working on 10|22 Exlo| Aglo| MQIXI7t ol Xk aje| moz String theory aims to be an all-encompassing
HAE ZHNMOZ £3lstn QAL|CEH 2000HCH ojzf2 many topics of astrophysics, particularly in PMEl XSO E0|M RF2| BE UE OFREE= 0|20] theory of the Universe in a single quantum
ox=2 Hot= AT HEIE 9ho|StH 1 MEkst of| =1} the areas of extragalactic astronomy and 57|12 2E2 3t1 QAL|C} 0] 2L o}0|C|o{ 2 EE mechanical framework where matter consists
AMS Qb= MMl Bpst0| E|USLICH ST 20) cosmology. Since the 2000s cosmology OFQIAE}OIO| bt ATHA 0|21} QIX} S2|8te| BE D&S not of point-particles but rather of tiny loops of
SES MEXEO JIE IS 22|M o pss niEs has changed radically and became a truly Tohst= 22| HAIS0| S2tHME X3EH| LIELHA| string at the fundamental level. From this novel
ZHQILICH O|2{8t SEE TAIs| 9J8t0] 8HS 0| Axla} quantitative science requiring precision S|L|C} mfah Do|2S ZaHs o= 2 m|o| ojA|Hel idea, the laws of physics that include Einstein’s
ST oxJiriTzel FHAZALE HTStT YOn] Chatsh measurements and predictions. A goal J|SIT} R GIAIT} ZHS obx} Z2fo| SHAIKIOl DRSS theory of general relativity, the Standard Model
BERZES SAI0| BHEAT|S SFAAS XS O of m<.)dern (?osmolog\/ is to construclzt a Ermst 4 9l 0|2 X0l B2 RIZIM, 2t #0[X| 0|22 of !o.article p.h\/sics .appear in a surprising but
@82 AT YALICH pr.1\/3|cal unlvefse model molst consistent WIS Zaiol st MET AL SHEAS HASILICH unified Tashlon. String theory thus offers a
with astronomical observations. There have theoretical framework to explore a number of
been continuous efforts towards this aim by S0l AdS/CFT tSolat 24T 7Kg #58 et a2 fundamental issues of quantum gravity, such
observing the properties and the distribution SRS RE STETR0N 0| 2= 20k X80, as the microscopic origin of black hole entropy
of galaxies, large-scale structures, and cosmic SEEA et EXOIHME FHRA S MLl and the information paradox. String theory also
microwave background radiation to constrain USELICH provides new and very deep insights into the
cosmological parameters within one percent non-perturbative aspects of quantum gauge
uncertainty through joint analyses of various theories. The most startling among these ideas,
observational data. known as AdS/CFT correspondence, has been
applied in areas ranging from nuclear physics
to condensed matter physics, and has provided
%le.%ala_'!- both qualitative and quantitative methods to
H|G|H ENERGY PHYS'CS study strongly coupled phenomena.

YREEste] S SHel SHE KA 7HY 7|=Xel

TEYURIL] 22| HAlet O Ao[2] 4=EES HESIL

0|S0| FZTletolM2| HES 25|= AULICE XY

X2 2|9 HHE1EF '% QI -4 ZHO|H =2k
(o]

ot
o ﬂl|0

@

The ultimate goal of High Energy Physics
physics is to identify the basic building
blocks of Mother Nature and investigate their
interactions and their roles in the evolution

of the Universe. The current paradigm of
particle physics is the Standard Model (SM)
proposed by \Weinberg and Salam. Despite
of its unsurpassed success, this paradigm

o
S= =] i
N should be extended (beyond the SM) in order to
ZHE MZ2 ST HAQ| 715 Sl M E 7, J2|10 o . . .
N N accommodate massive neutrinos, nonbaryonic
oF EF SIME HR 2 ¥t

dark matter, matter-antimatter asymmetry and
inflation, to name a few. KIAS particle physics
group members have been working on various
extensions of the S\M to address these issues,
and applications of effective field theories to
specific phenomenology.

KOREA INSTITUTE FOR ADVANCED STUDY 24 www.kias.re.kr
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sk AL M O SE6K= Y, AlMS XIAHS Etsh= In an age of increasing complexity in scientific

=0 A 32 X2 FUAL|CH AA TSR = o|2{St afst research, computation has taken center stage

Elq1o| mi2{Clel FMEtof| watko] 2000'H0|| M2E|%ioH, as a major research tool in exploring nature.

Ciekst 2ofof|A] A[AA UHH20| SfHO = HRE £ QUTE The School of Computational Sciences,

SIIE X|S}T YALICE =R ¢ Hojojl= £xlo| 0|2 established in 2000, is a product of the

0|2 gl AA MESa| X8I okRbEETISH A|AL OkR} CHA| institute’s endeavors to embrace this rapid

0|2 1=, HlO|E| T8} S0| ESHEIL|C} AMTISHELE Chorst paradigm shift in scientific inm.astigations.

st 70| g3t 91719} OJO|C|0je] MEE EXISHE O 0] The School supports research in a broad range
of fields where computational methods are

1Re| YUX|IE F=5t0 ASLICH . . .
appropriate, including theory of materials,
theoretical and computational biophysics,
combinatorics, quantum information science,
computational quantum many-body theory
group, and data science. The School is thus
uniquely positioned to promote interdisciplinary
research and cross-pollination of ideas
between different disciplines.

A|Abnpstes

THEORY OF MIATERIALS 2Zlo 0|2

THEORETICAL AND COMPUTATIONAL BIOPHYSICS O|E Y AIM HEZ2

COMBINATORICS Fh=

QUANTUNM INFORMATION SCIENCE R pslin

COMPUTATIONAL QUANTUM MANY-BODY THEORY GROUP At LKL CEY| O|2 O

DATA SCIENCE H|o|E| afst

SCHOOL OF
COMPUTATIONAL
SCIENCES



sk AL M O SE6K= Y, AlMS XIAHS Etsh= In an age of increasing complexity in scientific

=0 A 32 X2 FUAL|CH AA TSR = o|2{St afst research, computation has taken center stage

Elq1o| mi2{Clel FMEtof| watko] 2000'H0|| M2E|%ioH, as a major research tool in exploring nature.

Ciekst 2ofof|A] A[AA UHH20| SfHO = HRE £ QUTE The School of Computational Sciences,

M= x|2lstT YALICE =8 HT Eojoj|= £xlo| 0|2 established in 2000, is a product of the

02 2 A MB 23| FBHE UXPEETISH A X} CH institute’s endeavors to embrace this rapid

0|2 1=, HlO|E| T8} S0| ESHEIL|C} AMTISHELE Chorst paradigm shift in scientific investigations.

st 70| g3t 91719} OJO|C|0je] MEE EXISHE O 0] The. School supports rese.arch in a broad range
of fields where computational methods are

1Re| YUX|IE F=5t0 ASLICH

appropriate, including theory of materials,
theoretical and computational biophysics,
combinatorics, quantum information science,
computational quantum many-body theory
group, and data science. The School is thus
uniquely positioned to promote interdisciplinary
research and cross-pollination of ideas
between different disciplines.

PROFESSOR ° Kwon, Hyukjoon AE PROFESSOR EMERITUS e
Quantum Information
Choi, Sangkook ESPN = Lee, Jooyoung (o] e
Quantum Materials and Quantum Lee, Deok-Sun (oJ=F]] Protein Folding, Bioinformatics,
Information Science Data Science Global Optimization
Hyeon, Changbong [EES= Son, Young-\Woo &g
Theoretical and Computational Theory Materials KIAS SCHOLAR e
Biophysics
Yoo, Jejoong SHB Ha, Bae-Yeun St
Kim, Jeong Han 22Xt Computational and Al-driven Biophysics
Combinatorics, Extremal Graph Theory, Biophysics
Random Structure Jang, Seogjoo J. Mz

Quantum Dynamics, Energy and
Charge Transfer, Soft Matter

KOREA INSTITUTE FOR
ADVANCED STUDY
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A primary goal of the research of the Theory

of Materials group in KIAS is to understand

and predict material properties at the most
fundamental level using atomistic first-
principles or ab initio quantum mechanical
calculations as well as advanced condensed
matter theories. A variety of computational
approaches are developed and used that require
only atomic numbers and positions as input.
The research here focuses on various properties
of solids as well as their spectroscopic
signatures.
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The Combinatorics Group at KIAS

conducts research in extremal/probabilistic
combinatorics, algorithmic and structural
graph theory, graph coloring theory, spectral
graph theory, and matroid theory. Among

them, Extremal combinatorics generally asks
how large or small a family of objects that
satisfy certain properties is. It includes (but is
not limited to) extremal set theory, extremal
number theory and extremal graph theory.

An archetypal example is Ramsey number:

the minimum integer n for which every red-blue
edge coloring of a complete n-vertex graph
induces either a red complete graph of order s or
a blue complete graph of order t. This is a major
problem in the area of extremal graph theory.

O] H ALt H==72] AR st
THEORETICALAND COMPUTATIONAL BIOPHYSICS QUANTUM INFORMATION SCIENCE

@ @

MHAI= +H2 2XE AL0|2| Lot 4T EE S Sl Biological systems are maintained through AR S2[SH2 0|A| M|A|I2| 2|8 HSHo= M Quantum physics has successfully explained the
OX|EIL|C NSTEtel 0|2 9l AA MEE2| HROZYME numerous interactions spanning broad spectra SESL|CH AXfHSHN 22| 2 &2ot= ARt 7|&2 nHA principles of the microscopic world. By utilizing
CHOESE A|ZZHR AH| 20| AS] MA|A| EQ} AISEIR Et= of time and length scales. Exploring biological 7|&9| A o= ARE £ AHZ 2ofof| o] quantum mechanical principles, quantum

¢ DS neE|s AH|Alo| EXIS0| S2[31stH systems at different scales with theoretical/ ME2 A MK ZE 2o FSLICE SAHEO|E= o2 st technologies have emerged as a game changer
ASIIRER HO|E|= JHHE S IR0|A o= computational tools we try to learn how unique QkX}7| 20| 710 QO] BHAIKO| J|= Sdste ShL|C}. in computing, communication, and metrology,
KPte| x| of] it GITLE RIS QALICT AYTBIAN| properties of the system involving biological KIAS QXFEEIZS Qi 93! HIZAN HTFHA Xt surpassing the limits of classical technology.

CHoH AJAS aii0fA{0] TSI O[S4 ZEnA} SHn, Sxh= function emerge from individual processes. S35 0|2 S 2Rt EE IfSto] DEHol 0iS KIS, Quantum information serves as a main pillar

rx
o

0

Our primary research interest is in
understanding how the interactions between
self-organized biopolymers contribute to the
emergence of life at nonequilibrium in which
energy is continuously injected and dissipated
out of the system.

KOREA INSTITUTE FOR ADVANCED STUDY

www.kias.re.kr

O|E HIEtOZ 5l0] A}

BI5t ASLICE

of these quantum technologies. The Quantum
Information Group at KIAS studies fundamental
aspects of quantum information science,
including quantum entanglement, nonlocality,
non-classicality, and quantum complexity
theory, while exploring their potential for
quantum advantages.

SCHOOL OF COMPUTATIONAL SCIENICES
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COMPUTATIONAL QUANTUM MANY-BODY THEORY GROUP
®

AR L2 AL MEE HE XE2|e| X e =2 #8510 Quantum information science is an emerging

7| & ZATEIQ| SHAIE FE|o{U = AN Mg ofadt= frontier that harnesses quantum states

Mot o1 20fQIL|C} YXIHEE|= nMEol HHo 2 as resources, promising transformative ew et
3 Z0| 0T BEHSS UKIHS T190| ALSS 0|23 advances in computing. Quantum computers

SIHOE [}2 4 Q= JHsMS X|L| T QU&LICE Lt have the unique capability to address

ol2{t AN ohxi3| AlsIs17| QBHAIS HALS HIsist= classically intractable problems by exploiting

inherently quantum phenomena. However,

LO|= 2H9}, O 29|12 UFB A} 2T2|Z0| OfF
N their full potential remains constrained b
ZESIR| QCHs 7|2 B71S 2= oo} BILIC, 2] Al b v

computation-disrupting noise and the relatively
limited number of quantum algorithms with
demonstrated quantum advantage.

Our computational quantum many-body theory
group explores how quantum many-body

7tR| SES FTELICEL s DHA ab initio SR physics can address these challenges and
0|22 &85l0 0| =0 Lido| = RHIE

ARICIHOIZ HTIES YRICH S2[eto] Ol2f3t 2RIS
sHZsH= ol OfE | 7l0f2 4 QXIS BTsHs B,
URIFEIS BGl0] STT YR 2RIS T Wi

A5 ASLICE R2|= 022 S22 2AH HFE Sl +

fot
[>
[m
Mo

N
fjo

= how quantum computers can be leveraged to
w=ot= W0|H, EM= LXAICHH| 2x| sHZoll S2tE! tackle complex many-body problems. Guided
LLO|= gl @20] LHAI0| Q= Mt Qx| 22| S Jetst= by this synergy, we pursue two primary goals:
Z4QIL|CE 0|23t S MAHL = Hofo| w2 EXIT identifying fault-tolerant qubit host materials
0 OfL|a}, QXL SE B UK} HEE0| Cist 2alo| 2EH through classical ab initio many-body theory,
O[SHE St O AlSFA|Z ZHQIL|Ct. and developing advanced, noise-resilient EIlOlE'l J-ll,-él-

quantum algorithms tailored specifically

for quantum many-body problems. This DATA SCI ENCE

interdisciplinary approach not only drives

progress in both fields but also enriches our @
fundamental understanding of quantum matter SEA= 58 HSOo|L MFo| 22 &doias Hol=0|, Complex systems exhibit emergent phenomena
and quantum computing. 0|9 XQ} 7|50| Ll A2 RIE2E0| 2lsH &4 Lh&{X| 1 like scaling and phase transitions.
QlojA 2| S2|ate Mzlist E2 7|32 To|5HH| Their structural and functional organization
C|UALICH EA| 22[8tn} 4 EQ T Dfsto| Mg} 20| M2 is being unveiled by large-scale digital data-
20| MESHAIQE R EHE 231K D3io| A2 Ol 2T} sets, offering unprecedented opportunities
) has zero row-sum and column-sum. to establish their bhvsics laws. Mathematical
RS . = 2t ol atete Cierst SEe] Harxo|n 25 © establish their physics faws. athematica
= Uand similarly for Z =)L _ . . - .
E i'j st 2Ia|SS 0|Z=0| W & 9 2402 J|CHEILC coarse-grained modeling as utilized in
N statistical physics and network science can
0SatsH H0|E tet IF0|M = MERA|, MZE, ZE =it phv

enhance the capacity of data science to derive
quantitative and verifiable principles. In this
line, ecological communities, biological cells,
disease spreading, international trade graphs,
and many others are being explored by the data

en|L|j i e effeC’tive i science group at KIAS.
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DSR2 7IE DA CHE] Cgt 91 meae
St YBLICE 3t Akl FHojkt H7E, ZBHol
SR ANZ, LHE HESUS 7|HOR Clerst i
m20%e st 20l 7|Ens 78 MTste o
QEAD YALICE,

KIAS MIE]

In addition to regular research programs,
KIAS established various special programs
to diversify and broaden the spectrum

of research disciplines by promoting
communication and collaboration with
outstanding researchers worldwide.

KIAS CENTERS

OPEN KIAS CENTER

OPEN KIAS MIE

THE JUNE E HUH CENTER FOR MIATHEMATICAL CHALLENGES

SIEO| SR AT

T

CENTER FOR ADVANCED COMPUTATION

Aol X| Al A T MIE]

QUANTUM UNIVERSE CENTER

AR T AT

CENTER FOR Al AND NATURAL SCIENCES

.

KOREA INSTITUTE FOR ADVANCED STUDY

AI7|*I! SHAIE]

www.kias.re.kr

OPEN KIAS #lIE]
OPEN KIAS CENTER

7| % apsto] X|&XQI ME 2HZ, Open KIAS
MIE{= 20131H0)| A2I=[0] CiFst T2 M0 &S5
X|sigt&LIct KIAS Scholar T2 X Hot

WSRES FHI0] S DR BS TGN AUD

orR2|X| Z2OMS SHM= KIASTH ERE KHaiS bt

LB SR = U= 71212 MBSt ASLICH

Fotgi7 Z2aY

2012W2E] AIRHEl nSTStel XSH|eiT T2 e
B8t 0l 128t S Of2] 2Ol BARHS0| B
MBS 4 QI S TAsl0] KlAle| KIHS Ysls
22 SEE BLICH ASHAT T2 YL o2 FH
¢i7 m2OAI} SE @7 IF T2 Y]
2lom, Cleset st 2ofe| statSo| Xfetm el o
Chet MES S 22 4 UTS S BILICE O[22t
MeRge SO Ust BSAIL M2 NS 27|12

A

=

@

Aiming for the continuous advancement of
basic science, the Open KIAS Center was
founded in 2013 and has been supporting
diverse programs and activities. For instance,
the KIAS Scholar Program invites renowned
scientists for academic exchange and
collaboration, while outreach programs provide
opportunities for KIAS to share her resources
with the general public.

KIAS Transdisciplinary Research Program

The KIAS Transdisciplinary Research (TDR)
Program, which has been running since 2012,
aims to broaden the horizons of knowledge

by fostering dynamic interactions among
scholars in several disciplines related to
science, art, and humanity. The TDR program
consists of the Annual Theme Research
Program and the Independent Research Group
Program, which aim to help diverse groups of
scholars to gain new insights into nature and
the essence of life. It is hoped that the science
community can gain new perspectives from
these interactions.

FACULTY
Park, Changbom EIP
Director / Professor
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FACULTY AND SCHOLARS

Kang, Nam-Gyu Ze
Director / Professor

Keum, JongHae =5l
HCMC Distinguished Professor

Lee, Woo Young o|*4H
HCMC Distinguished Professor

Shin, Sug \Woo MM
HCMC Distinguished Professor

Huh, June E SESY
Distinguished Professor

Choi, Kyeongsu PR
Professor

Kiem, Young-Hoon 4g=
Professor

Kim, Hyun Kyu FAL RS
Professor

@

To commemorate Professor June E Huh’s receipt
of the Fields Medal, the Korea Institute for
Advanced Study expanded and reorganized

the Center for Mathematical Challenges (CMIC)
into the June E Huh Center for Mlathematical
Challenges (HCMIC). Since its reestablishment,
HCMC has been cultivating June E Huh Fellows
with the goal of producing the next Korean Fields
Medalist. HCMIC is dedicated to establishing
itself as a global hub for addressing major
mathematical challenges. It aims to foster

the intellectual curiosity of motivated young
mathematicians worldwide and to support their
pursuit of groundbreaking research.

Thus, HCMC aims to build Korea’s brand of
leadership in mathematics by focusing on widely
recognized mathematical problems and creating
international synergy. Through these efforts,

it seeks to strengthen Korea’s capabilities in
basic science and technology and, ultimately, to
expand the frontiers of human knowledge.

Kim, Inkang Zlolzt
Professor

La, Joonhyun 2=
Professor

Kim, Sang-hyun ZIAKS
Professor

Oh, Sung-lJin QM7
Professor

Park, Jinsung HERIA]
Professor

Jung, Joon-Hyuk psESr!
HCMC KIAS Scholar

Kim, In-\Won C. 2olgl
HCMC KIAS Scholar

Kim, Young-Heon ek

HCMC KIAS Scholar
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FACULTY

Son, Young-\Woo &g
Director / Professor

Choi, Sangkook ESPN =
Professor
Lee, Jae Sung O| XA
Professor
Kim, Juhan FAESlY

Research Professor

Joo, Keehyoung 14
Research Professor

®

The Center for Advanced Computation

(CAC) has played a key role in providing
high-performance computing resources to
outstanding basic science researchers at the
Korea Institute for Advanced Study (KIAS).
Since its foundation in 2010, the CAC has
installed eight Linux clusters (six CPU-based
and two GPU-based) and massively parallel
storage systems. These resources are vital

to advancing research in key fields of basic
sciences, including biophysics, material science,
statistical physics, cosmology, and condensed

matter physics.

Because the CAC fully understands the
importance of machine learning and Al in basic
sciences, it is seeking potential collaborations
with Al experts outside of KIAS and looking

to support research activities, including joint
workshops and schools.
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FACULTY AND SCHOLARS

Lee, Jae Sung O|xHA
Director / Professor

Kim, Jaewan A2t
QUC Distinguished Professor

Kim, Myungshik HHA
QUC Distinguished Professor

Park, Hyunggyu Clcr
QUC Distinguished Professor

Choi, Sangkook ESPN ==
Professor

Chun, Eung Jin 3zl
Professor

Kiem, Young-Hoon dZ=
Professor

Ko, Pyungwon nH
Professor

Kwon, Hyukjoon Haz

Professor

@

The Quantum Universe Center (QUC) aims

to become a research center that focuses

on developing and sharing new insights

into the fundamental properties of matter

and physical forces, condensed matter and
emergent phenomena, quantum information,
and quantum-inspired mathematics. \We hope
these activities lead to a deeper understanding
of nature and result in new real-world
applications. The QUC, established in 2014,
engages in five fields of research: cosmology
and astrophysics (the Korea Dark Energy Survey
[KDES]), information science and technology,
quantum gravity and superstring and M-theory,
elementary particle physics, and quantum
states of matter.

Lee, Seung Joon o|5&E
Professor

Lee, Sungjay o]y
Professor

Park, Changbom P
Professor

Park, Kwon ETET)
Professor

Son, Young-\Woo 299
Professor

Yi, Piljin ozl
Professor

Kim, Isaac 2t
QUC KIAS Scholar

Lee, Jong-Yeon o|zd
QUC KIAS Scholar
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Intelligence emerges from the activity of neural
networks in living organisms. The KIAS Center
for Artificial Intelligence and Natural Sciences
(CAINS), founded in 2021, aims to develop

and utilize intelligence algorithms based on a
fundamental understanding of mathematics

and physics. Key areas of research are (1)
understanding the emergence of intelligence and
(2) its application to basic science.

Current Al research, mainly led by computer
engineers, focuses on industrial applications.
However, exploring Al's mathematical foundations
and physical principles is equally important. Basic
sciences have advanced Al, while Al has provided
clues to challenging problems in material science,
biology, and cosmology. This interplay promotes
mutual progress and cross-fertilization.

CAINS seeks to develop interpretable and
controllable Al consistent with the principles

of nature, using ideas and tools from advanced
mathematics, theoretical physics, and
computational sciences. As a hub for deep
interdisciplinary discussion, the center aims to
establish a foundation for innovative Al research.

®

FACULTY AND SCHOLARS

Hyeon, Changbong s
Director / Professor

Lee, Daniel o|ls#
Al Distinguished Professor

Choi, Kyeongsu XA
Professor

Choi, Sangkook XM=
Professor

Kang, Nam-Gyu 2
Professor

Kiem, Young-Hoon dE=
Professor

Kim, Jeong Han FAPSEL
Professor

Kim, Sang-hyun dH
Professor

Ko, Pyungwon k]
Professor

Lee, Deok-Sun oledM
Professor

Lee, Jae Sung O|xHH
Professor

Lee, Sungjay Ol My
Professor

Park, Changbom HbkHH
Professor

Son, Young-Woo 2ge
Professor

Amaury Hayat otop2| 5tk

Al KIAS Scholar

Lee, Kyu-Hwan o|met
Al KIAS Scholar
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SIS Chen 22 IH g R g#5S HI|No=s Endeavors to establish regular collaborative
Tiisie 0 YSL|CH DSafsteln A= SACstn activities with international counterparts has
2|0pstHE M| sta 20| Usto 2 2005HEE resulted in a growing number of annual joint
H7|8o2 ‘Seoul-Tokyo Conference in academic events. Together with the department
Mathematics’S 2= 7H&[6tD YALICH of Mathematical Sciences at the University
710|222 HRA(YITP)2H: ‘KIAS-YITP Joint of Tokyo, the institute has been co-hosting

Workshop'S 7HI3H bt o0, Chat 27atsteinia ‘Seoul-Tokyo (or vice-versa) Conference in

(NCTS)2h= 202332 id X2 H0| £HS W=
‘NCTS-KIAS Workshop'S 7HZ|stn AELICE

Mathematics’ regularly since 2005. In addition,
the institute has previously co-hosted the KIAS-
YITP Joint Workshop with the Yukawa Institute
for Theoretical Physics (YITP). Since 2023,

KIAS and the National Center for Theoretical
Sciences (NCTS) in Taiwan have been
organizing the NCTS-KIAS Workshop, an annual
event focusing on theoretical approaches to

quantum materials.

IIELH
NSNS 7| Eaps AT HETE 75517 2fsH M| KIAS works closely with research institutes PARTNERSHIP
of2{ A1 2t Y chstSar LS| mFsta J}ELict and universities worldwide, creating a global
sliele] 4 7|RE D} IH|ShEdtAL JHE|, 25 S|, ¢AL scientific network. The institute plays pivotal @
Fis HMB0| HS 7|S0|H, CHEHIR 7| Xf8tS roles in the field, co-hosting international
CHESH= 7|22 YUKIE 2{RUASLICE conferences and workshops and incubating OSSR sHA|9 x| 4l A7 ADE ZRSID MA X The institute has been developing international
various research collaborations. Through SFEO| HAE S IRL 2F ZORE MESD U= siiel partnerships through bilateral agreements
continual efforts to increase international J|xnfst HRU|atEn} skE NSNS N AStn Q&L Ct with prominent research institutions, providing
prestige, KIAS has become Korea's leading framework for exchange of research members
institute in the basic sciences research. and information as well as further collaboration.
x| nSotshnt st R EE S NS CHEXCI 62
AT7|HC2E HEE| 2l (MSR), 22 International partner institutes include the
22| EATA(RIMS), R7I2O[Z2E2[HAXN(YITP), Mathematical Sciences Research Institute
F1=2|0|2E2[HPA(KITP), REYUXIE2|HTAA(CERN) (MSRI), Research Institute for Mathematical
=o| &Lt Sciences (RIMS), Yukawa Institute for

Theoretical Physics (YITP), the Kavli Institute for
Theoretical Physics (KITP), and the European
Organization for Nuclear Research (CERN).

INTERNATIONAL
R COOPERATION
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The Danish Institute for
Advanced Study (DIAS)
2013

Centre of excellence for
Cosmology and Particle
Physics Phenomenology
(CP3-Origins)

GERMANY =2

e

majo|Hacyst
Institute of Physics
Albert-Ludwigs-
university of Freiburg
2008

2013
°
® o
°
°
°
SWITZERLAND 221&
fYUURER AR
O2¥Y7I&7| TENE
Future Circular Collider
Study hosted by
European Organization
for Nuclear Research POLAND &zt=
(CERN FCC Study) G
2014
acfelAackst
University of Gdarisk
2014
ITALY olx2ot TURKIYE £l2710] —

0O

O|Ez|ots-3t a3

Italian Mathematica
Union (UM, Unione
Matematica Italiana)
2016

MK} HEM|O| S| % =3 MIE]
Feza Glirsey Center

for Physics and
Mathematics

2009

MONGOLIA 22
stz

Mongolian Academy of
Sciences (MAS)
2002

INDIA 2=

EfE} 7| R T A

Tata Institute of
Fundamental Research
India (TIFR)

2014

HERFS SSHEIE
The Inter-University
Centre for Astronomy and
Astrophysics India
(IUCAA)

2014

SINGAPORE d71Z2

®

DNSHPA, LTS0S
Institute of Advanced
Studies (IAS), Nanyang
Technological University
2010

TAIVVAN chet

I7tapste A
National Center for
Theoretical
Sciences (NCTS)
2000

CHINA 3=

Z30pH 0|22 1A
Institute of Theoretical
Physics, Chinese Academy
of Sciences (ITP, CAS)
2014

Z=apety 5} 8l
A|ABIPSHATR]

Academy of Mathematics
and Systems Science,
Chinese Academy of
Sciences (AMSS, CAS)
2014

VIETNAM HIE

HIE ety |=oyst
Viethamese Academy of
Science and Technology
(VAST)

2008

HIEL et nSHTA
Vietnam Institute for
Advanced Study in
Mathematics (VIASIM)
2015
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JAPAN 22

O,

s St il ee |

(ISM, ® de42|atstEls?])
International Society

for Mathematical
Sciences (ISMS., Former
Japan Association for
Mathematical Sciences)
1999

UXt-HEE| AP
Institute of Particle and
Nuclear Studies

CANADA 7Ltk

L v B

Pacific Institute for the
Mathematical
Sciences (PIMS)
2002

_ PARTNERSHIP |

e L = By
Research Institute for
Mathematical Sciences

St S|t cistel

Graduate School of
Mathematical Sciences,

(RIMS) University of Tokyo

2000 2005

L{TiofcHst rCietm 2ot Cehl

Nagovya University Graduate School of

2004 Mathematics, Kyushu
University

fIIeto|2E22 S 1A 2007

Yukawa Institute for

USA 0=

£

HE22| 2| atetA A
Mathematical Sciences
Research Institute (MISRI),
Berkeley

1999

TRAE NSHATA
Institute for Advanced
Study (IAS), Princeton
1999

FHEz|o|2E2|H A

Kavli Institute for
Theoretical Physics (KITP)
2005

mFCHStn S2fMESE
Purdue University, Dept of
Physics and Astronomy
2019

U EIESRL
University of Arizona
2023

QtMICtnS1tsk

\Waseda Institute for
Advanced Study (WIAS)
20M

ofzereTA
stH|Zto|2ntetH T E
Interdisciplinay Theoretical
Science Research Group,
Rikagaku Kenkyusho
(RIKEN iTHES Group)
2015

(IPNS/KEK) Theoretical Physics (YITP)
1999 2004
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PUBLIC LECTURES
@

NSNS FI|MOE L] XES IfStRtE XS] Periodically, KIAS invites world-renowned
CHEZoig TIgstn UELICH Lt chEo| 7| X atst 2ofof| scientists from all around the world to give
HCHE 0 ZHO|QUA| T2 2 QIEE CiSAHS 7|2lsto 2y lectures open to the public. Many of these
23| AF8|Q| nfstoy| CHet Z0|9} O[31= =0|= o] 7|of5 A} lectures are specifically designed to be easy,
SH|C}. fun, and more approachable to the general

public. In this way, KIAS is successfully
contributing to the promotion of public
awareness and interest in science in our society.

YouTube n EI%E

youtube.com/@kiasofficial %ﬁﬁﬁ

Sirh nrsto| S&4o| kel w2t CHES CHAC = ot New scientific discoveries are frequently

T}8t meo| Wo M erst LEho| 7K1 Y&L|Ct. o]of| w2} covered by the media today, indicating the
1sSatstele atsto]| Cist CH=So| o[ E 51 ME X|AlS importance of science in society. In the
HIASIS IpNo| SHS S TSR} Ikt SES 295l meantime, science is becoming increasingly
olaLCt more complex; the general public is in need of

more opportunities to understand the subject.
Thus, in recognition of the value in sharing new
scientific knowledge and the joy of creative
inquiry, KIAS seeks to reach out to the wider
community through a variety of programs.

or2alx| OUTREACH
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HZl s2fo|E el
WEBZINE HORIZON KIAS SCHOLARSHIP FOR FUTURE SCIENCE TALENTS

@ ®

skl 22| YA I oM HosS 5 oA E The webzine HORIZON was launched in 2018, NSapstA2 HE 7|2 o M apetnSstu St HE st
st2 CiZ0f|A| 22| 22| axt 2018 HEE] D&M T aiming to disperse the in-depth scientific Hefol] 7| xatsHEoko| BEE 24 SPEIA BetE2
HORIZONE st Ql&LICE HORIZONS %Al knowledge to a broader audience. Specifically, 20{St D QUZLICE 27} oket drEof| 7|ofE 0te olxf LM
aretel gloft Matol| EE F1, 7|F 0]CiofoflA MK the goal of HORIZON is to disseminate the Slsto] 71 M2 ol HeHIEE X4HOR 2Hstn
orote] 7)0|9} SHAXO| R0l A TWA|X| R He|= ne scientific knowledge obtained via cutting-edge olaL|ct
EFARSH B TIXF SH|CH research with the depth, which public mass

media cannot reach, and the breadth, which

professional academic journals cannot cover. Partnered with government agency and science

high schools in Korea, KIAS grants scholarships
to students of academic excellence who

plan to pursue higher education in the field

of basic sciences. The Institute has provided
scholarships each year since its foundation to
cultivate future talents in science who will lead

Korea’s scientific advancement.

T[]
ﬁ HEZl TZ= 24

MENTORSHIP PROGRAM
@

Webzine HORIZON I!.J =]
X

horizon.kias.re.kr

, NSRS Ol o4y 94 Tt olofol NS 2B ap2c 1 3SK)
HOKIZT “Student Fellow” MIEE 287 ULICk 72Tt iaskiaskiz
‘ " HBHe chep, Chotel o chetel T3t OIS Hieiol ki
DS LR 4T HER FIES BE 4 2l e
28 71818 MBPH YBLIc

|«

KIAS operates the “Student Fellow” program,
providing mentors for young science talents.
As scientists established in their fields, KIAS
Professors will mentor a select number of
Undergraduate Fellows and Graduate Fellows.
This program specifically aims to help youth
succeed in their pursuit of careers in science.
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