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¥ C-H Activation

® Carbon-Donor Ligands
¥ Condensation

¥ Diketone Ligands

™ Hydrogenation
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¥ Olefin Metathesis

¥ Organocatalysts

™ Other Ligands

¥ Oxidation

™ Photocatalysts

® Main-group / Rare Earth / Transition Elements
™ Phosphorous Compounds

™ Cross-coupling Reaction using Transition Metal Catalysts
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Energy Storage in Chemical Bonds for Carbon Neutrality

Chang Won Yoon

20220818 A platformto enhance i
single-molecule tech:

Department of Chemical Engineering, POSTECH
a

boratery, RIST
Laboratorias, POSCO N.EXY Hub YOOREE L2,

How do we study molecular interactions?

=)
; £ “Single-molecule”
“ = &:’ methods
£ &

©.g. opticalimagnetic tweezers,
AFM, opticallelectron miroscopy

* Oneorafew
molecules at a time
> limited throughput

* Limited multiplexing

* Samples noed to be
immobiized
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Systematic Discovery of Materials
with Noncentrosymmetric Structures

April 15, 2022

Kang Min Ok
Sogang University R
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[(S23AM TAEY]
Structure and Electrophilic Reactivity of Non-Porphyrinic Manganese(IV)-Hydroxide Complexes

Younwoo Park," Seonghan Kim', Jaecheung Cho?*

'Department of Emerqging Matenials Science, Daegu Gyeongbuk Institute of Science and Technology, Korea

2Department of Chemistry, Ulsan National Institute of Science and Technology, Korea

[RSCEAE{ A

Rational Manufacture of Yolk—Shell and Core-Shell Metal Oxide Double Layers from Coordination
Polymer Double Layers

Gihyun Lee, Sujeong Lee, Moonhyun Oh*

Department of Chemistry, Yonsei University, Korea
[S28te1HE i)Y MH ZAEM
The Formation and Characteristics of the Seeded Living Supramolecular Polymerization of Tb(lIl)

Complexes with Terpyridine-Based Ligand
Minkyeong Hwang, Jong Hwa Jung*

Department of Chemistry, Gyeongsang National University, Korea

Q4 TAE|Y]
Solvent Mediated Photoreactivity of One-Dimensional Zn(ll) Metal-Organic Frameworks

Dong Hee Lee, In-Hyeok Park*

Graduate School of Analytical Science and Technology, Chungnam National University, Korea

Back Charge Transfer from MCls Anions to Tetrathiafulvalene in Tetrathiafulvalene Radical Salt
and Its Effect on Electrical Conductivity
Yoolim Ahn, Hee Cheul Choi*

Department of Chemistry, Pohang University of Science and Technology, Korea

Air and Oxygen Stable Perovskite Nanocrystal for LED Application

Yongju Hong, Kwangyeol Lee*
Department of Chemistry, Korea University, Korea
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Effect of Sr and Cd Substitutions for the Thermoelectric and Electronic Properties of the Bay,SrZn,.,Cd,Sb, System
Jiwon Jeong, Tae-Soo You*
Department of Chemistry, Chungbuk Natioanal University, Korea

Temperature Driven Spatial Distribution Design of Mixed Building Blocks in Metal—Organic Frameworks

Junmo Seong, Seung Kyu Min*, Myoung Soo Lah*

Department of Chemistry, Ulsan National Institute of Science and Technology, Korea

Nickel-Catalyzed NO Group Transfer Coupled with NOy Conversion

Sudakar Padmanaban, Yunho Lee*

Department of Chemistry, Seoul National University, Korea

Geometry Isomer Effects for MLCT and ICT\igang Character in the Cyclometalated Pt(II) Complexes
Minjung Chae, Kyung-Ryang Wee*

Department of Chemistry, Daegu University, Korea

A Nonheme Ferrous Model Complex Driven Ferroptosis-Like Cell Death in Renal Cancer

Hyungbin Park, Hyeri Jeon, Chaewon Ahn, Seungwoo Hong*

Department of Chemistry, Sookmyung Women's University, Korea

Topology-Guided Roadmap for Reticular Chemistry of Metal-Organic Polyhedra
Jiyeon Kim, Wonyoung Choe*

Department of Chemistry, Ulsan National Institute of Science and Technology, Korea

Structure-Direction and Phase Transformation toward Porous Zeolitic Imidazolate Frameworks
Soochan Lee, Wonyoung Choe*

Department of Chemistry, Ulsan National Institute of Science and Technology, Korea

Regulating the Phenotypic Polarization and Adhesion of Macrophage by Topographical Cue
Yoobeen Leeg, Jin Seok Lee*

Department of Chemistry, Hanyang University, Korea

Electrochemical Catalytic Activity of S-doped Pd Nanocubes for Ethanol Oxidation Depending
on Morphological Change Controlled by the Degree of Sulfurization
Jae Eun Choi, Sambath Baskaran, Jaehoon Jung*, Jong Wook Hong*

Department of Chemistry, University of Ulsan, Korea
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& H2%™ W+ (yunjungbaek@kaist.ac.kr)

2022-91X  KAIST, st&tat, 2w

2020-2022  Princeton University, 221, Postdoc.
(K| =11 Rob Knowles ==t

2014-2020  Harvard University, $t&taf, BEAf
(K== Ted Betley W a=H)

2010-2014  KAIST, =tstat, st

@ O|xlst MAAJY (jh.lee@kicet.re.kr)
2021-¢4%f st Mzt 7|l 2MEFEAH, MUATY
2019-2021 =Atatet7|=8, Postdoc.

~
2013-2019 SAMI}EH7|29 BlstT} HEA}
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2017-2020  University of Cambridge, &1tCH3}, Postdoc.
(K| =11 == Felice Torrisi u==H)
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1

K

k=)
2005-2010 EgrSatCistin

19




o122 ate] 24X 273 12

5

<@ BKCS

gL cth M129% Cist

09692 U= CHE 3}5t3|X|(BJCS, 5.488)2f &=

—
—

i 20 E21 AN 3H BKCSS| IF
CHE 2}St2|X[(CCS Chem, 140[4 of&hof BHIsH & glo| ¥2 +=X|&L|Ct

H |
T'_—&!O

ami

-

10l

Ko

&
i
S
114
Jn
i

—
—

| 2021'F BKCS IF

o 2Hr ofFe

H
—

¥

=7t
LICt. &= BKCS2| 2IEX|+=7t 2& &0 3 0|2z X

oK

| 2
L O

LICt 2019'H, 2020E HHE =F2| ©

s
SHo=

{1
=<

#zl

=13
=

= 20204, 20214

T orsty| QJB)A

E 7%l Inorganic &

2020-20214

=
[

At SAHZ

N
S|

|7}

Materials Chemistry &0F =&s£ 133

5
562|0f AN, F7[/M==tet £0ke| O IF

A

i

S| A
314

&
—

10|Lt 2022E0| O|F =&2=0| citation

I
i

| LICF.

=1qe)
g2

3

0420 =1t}

=
[

oo

ol
[}

2| DXt 2020, 202149 EEE =

ME Oz HU c2lgch 93 2of 9 =xo

KIr

<
oK
{0

ol

{0
ol

J
0

wjr

o
joi0
7l

A A E of &AM H

L|Ct.

T ZIE BKCSOf

A
At EEILICE 2022 A0

i=]
—

KHo

b

e

of 7IE 7|

Al
24

ol

=
—
o

7t
(|

Gl

10!

A



o122 ate] 24X 273 12

A4 O]4F: Porous Materials and Their Applications in Korea

re
re

=E2NS 0 MX X} DOI

Rational Design of Metal-Organic Framework-Based Materials for N )
1 . . US| https://doi.org/10.1002/bkcs. 12184
Advanced Li-S batteries

2 Redox-Active Porous Organic Polymers for Energy Storage £d= | https://doi.org/10.1002/bkcs. 12202
Static and Dynamic Adsorptions of Water Vapor by Cyclic [Zrsg] Clusters: e .

3 - A , . MHED | https://doi.org/10.1002/bkcs. 12100
Implications for Atmospheric Water Capture Using Molecular Solids
Porous Composites Embedded with Cu and Co Nanoparticles for Efficient o .

4 ) ) ) REH | https://doi.org/10.1002/bkcs. 12141
Catalytic Reduction of 4-Nitrophenol
Hierarchical Porous Carbon Materials Prepared by Direct Carbonization of .

5 . . ] 47|12 | https://doi.org/10.1002/bkcs. 12145
Metal-Organic Frameworks as an Electrode Material for Supercapacitors
A Fluorinated Metal-Organic Framework, FMOF-2, for Preferential )

6 . S A | https://doi.org/10.1002/bkes. 12179
Adsorption of Ethane over Ethylene
Heterojunction of Pores in Granola-Type Crystals of Two Different MOFs .

7 Z 9l | https://doi.org/10.1002/bkcs. 12185

for Enhanced Formaldehyde Removal

Synthesis, Structure, and Proton Conductivities of a Mg(ll)-Based N )
8 i o &M | https://doi.org/10.1002/bkes.12187
Coordination Polymer Composed of an Exotic Oxidized Ligand

Photophysical Properties and Electrochromism of Viologen Encapsulated o .
9 . . 5| 4 | https://doi.org/10.1002/bkcs.12192
Viologen@InBTB Metal-Organic Framework

Effect of Functional Groups on the I, Sorption Kinetics of Isostructural N )
10 ) Et&18] | https://doi.org/10.1002/bkcs. 12201
Metal-Organic Frameworks

Modified metal-organic frameworks as efficient catalysts for lignocellulosic - )
11 ) ) QYT | https://doi.org/10.1002/bkcs. 12203
biomass conversion

Strategies in Metal-Organic-Framework-Based Catalysts for the Aerobic

12 Z q https://doi.org/10.1002/bkcs. 12197
Oxidation of Alcohols and Recent Progress
CO,/N, and O,/N; Separation Using Mixed-Matrix Membranes with MOF- N )

13 435S | https://doi.org/10.1002/bkes. 12217
74 Nanocrystals Synthesized by Microwave Reactions
Solid-State Pseudomorphic Synthesis of Hollow Silica Nanospheres using N .

14 Cyclic Diammonium Molecules Ltd== | https://doi.org/10.1002/bkcs.12191
Chemoselective transfer hydrogenation of flavoring unsaturated carbonyl | o )

15 compounds over 2 and H.based MOFs 2 A | https://doi.org/10.1002/bkcs. 12226

16 Facile Cu(l) loading for adsorptive C3Hg/C3Hg separation through double e httpsy//doi.org/10.1002/bkes. 12225
Cu(ll) salts incorporation within pores with unsaturated Fe(ll) sites
Locating structure directing agent and Al in CHA: Combined study of

17 | structure determination of X-ray powder diffraction and classical lattice | Z-&& | https://doi.org/10.1002/bkcs.12231
energy calculation
High-Performance Asymmetric Supercapacitors based on Monodisperse | _ " )

18 CUO@C Polyhedron Nanocomposites FEE https://doi.org/10.1002/bkcs.12263
Weak Coordination Bond of Chloromethane: A Unique Way to Activate .

19 dYH | https://doi.org/10.1002/bkcs. 12268

Metal Node within an Unstable Metal-Organic Framework DUT-34

21


https://onlinelibrary.wiley.com/doi/toc/10.1002/(ISSN)1229-5949.porous-materials-and-their-applications-in-korea
https://doi.org/10.1002/bkcs.12184
https://doi.org/10.1002/bkcs.12202
https://doi.org/10.1002/bkcs.12100
https://doi.org/10.1002/bkcs.12141
https://doi.org/10.1002/bkcs.12145
https://doi.org/10.1002/bkcs.12179
https://doi.org/10.1002/bkcs.12185
https://doi.org/10.1002/bkcs.12187
https://doi.org/10.1002/bkcs.12192
https://doi.org/10.1002/bkcs.12201
https://doi.org/10.1002/bkcs.12203
https://doi.org/10.1002/bkcs.12197
https://doi.org/10.1002/bkcs.12217
https://doi.org/10.1002/bkcs.12191
https://doi.org/10.1002/bkcs.12226
https://doi.org/10.1002/bkcs.12225
https://doi.org/10.1002/bkcs.12231
https://doi.org/10.1002/bkcs.12263
https://doi.org/10.1002/bkcs.12268
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Zinc-Based Metal-Organic Framework Derived from Anthracene and

20 ) ) . O|&¢a | https://doi.org/10.1002/bkcs.12269
BODIPY Chromophores: Synthesis and Photophysical Properties
Study of Stability and Proton Conductivity of Zn-based Metal-Organic .
21 =21 | https://doi.org/10.1002/bkcs. 12278
Framework
Microporosity Enhancement in a One-Dimensional Imidazolium Caged
22 | Metal-Organic Framework by Highly Selective Post-Synthetic Removal of | 0|24 | https://doi.org/10.1002/bkcs.12339
Inner Yttrium Clusters
23 | The Magnetism of Metal-Organic Frameworks for Spintronics =481 | https://doi.org/10.1002/bkcs. 12362
Limitation of model-based estimations of the hydrogen adsorption .
24 . . . . MEH | https://doi.org/10.1002/bkcs.12380
capacities of porous materials: a molecular simulation study
2AH|4 O|4+: Nanomaterials for Emerging Applications
A =ENS mESPOPN G DOI
Shape and Hydriding Effects of Palladium Nanocatalyst toward Oxygen .
L . , Z A | https://doi.org/10.1002/bkes. 12183
Electroreduction Reaction
2 N-Heterocyclic Carbene Anchors in Electronics Applications 28X | https://doi.org/10.1002/bkcs. 12261
Ag-CdS  Yolk-Shell  Heteronanostructures  for  Plasmon-Enhanced | .
3 . SHAQ | https://doi.org/10.1002/bkcs.12270
Photocatalysis
Pt-Based Intermetallic Nanocatalysts for Promoting the Oxygen Reduction N .
4 ] =42 | https://doi.org/10.1002/bkcs. 12274
Reaction
Yolk@Shell Nanoreactors Carrying a Cluster of Metal Nanocrystals .
5 . 0|Ql== | https://doi.org/10.1002/bkcs.12280
Stabilized inside the Hollow Carbon Shell
Non-Precious Metal Bifunctional Catalysts for Oxygen Electrocatalysis .
6 i ) ‘492 | https://doi.org/10.1002/bkcs.12287
Using a Metal-Organic Framework
7 Controlled Sulfurization of Ag Nanorod into Ag-Ag,S Hetero-nanorod 48Xl | https://doi.org/10.1002/bkcs.12330
MOF-on-MOF Architectures: Applications in Separation, Catalysis, and o .
8 . £2|2| | https://doi.org/10.1002/bkcs.12335
Sensing
Enhancing Electrocatalytic Production of H,O, by Modulating Coordination | Zhiyong )
9 . https://doi.org/10.1002/bkcs.12348
Environment of Cobalt Center Tang
Effects of m-Electron Systems on Optical Activity of Auyy Clusters Protected | Tatsuya .
10 ) ) ) https://doi.org/10.1002/bkcs.12363
by Chiral Diphosphines Tsukuda
To Inorganic Nanoparticles via Nanoclusters: Nonclassical Nucleation and | _, _ )
11 B | https://doi.org/10.1002/bkcs. 12388
Growth Pathway

22



https://doi.org/10.1002/bkcs.12269
https://doi.org/10.1002/bkcs.12278
https://doi.org/10.1002/bkcs.12339
https://doi.org/10.1002/bkcs.12362
https://doi.org/10.1002/bkcs.12380
https://onlinelibrary.wiley.com/doi/toc/10.1002/(ISSN)1229-5949.Nanomaterials-Emerging-Applications
https://doi.org/10.1002/bkcs.12183
https://doi.org/10.1002/bkcs.12261
https://doi.org/10.1002/bkcs.12270
https://doi.org/10.1002/bkcs.12274
https://doi.org/10.1002/bkcs.12280
https://doi.org/10.1002/bkcs.12287
https://doi.org/10.1002/bkcs.12330
https://doi.org/10.1002/bkcs.12335
https://doi.org/10.1002/bkcs.12348
https://doi.org/10.1002/bkcs.12363
https://doi.org/10.1002/bkcs.12388

ad

o3t

AAMZ| 273 13

A 0|4 O|%: Diverse Approaches to Elucidating the Roles of Metal lons in Biology

HH =2H5 o ME X} DOI

Theoretical Study on the Aliphatic C-H Bond Activation by a Mononuclear N .

1 ENE= https://doi.org/10.1002/bkcs.12300
Manganese(lll) lodosylbenzene Complex

2 Catecholase Activities of Copper(ll) Complexes with N, Ligands 0|zl https://doi.org/10.1002/bkcs.12303
Redox Properties of Small Molecules Essential for Multiple Reactivities L .

3 . . . . . 0|3 https://doi.org/10.1002/bkcs.12372
with Pathological Factors in Alzheimer’s Disease
Effect of Lewis Basic Amine Site on Proton Reduction Activity of NNN-Co o .

4 ) MZES | https://doi.org/10.1002/bkcs.12373
Pincer Complex
Crown-ether type chemosensor for the determination of Fe3*/?* by a .

5 o 4% https://doi.org/10.1002/bkcs.12374
colorimetric method
Biomimetic Cubane-Type Manganese Complex: Structurally Inspired b

6 ype Mang P YISPIEE DY | e Ms | hitpsy/doiorg/10.1002/bkes.12378
Photosystem ||

7 Singlet Oxygen-Responsive Photorelease of Tyramine Sl https://doi.org/10.1002/bkcs.12385
Electronic Properties and Reactivity Patterns of High-Valent Metal-Oxo ° .

8 . . RS | https://doi.org/10.1002/bkcs.12389
Species of Mn, Fe, Co, and Ni
A Mononuclear Nonheme Manganese(ll)-Acylperoxo Complex: Synthesis, — .

9 L L . 2557 https://doi.org/10.1002/bkcs.12391
Characterization and Reactivity Studies
Potent Therapeutic Targets for Treatment of Alzheimer’s Disease: Amyloid L .

10 ) O|&Z%l | https://doi.org/10.1002/bkcs.12390
Degrading Enzymes
How Does Lewis Acid Affect the Reactivity of High-Valent Mononuclear )

11 ) ] ] 44l https://doi.org/10.1002/bkcs. 12397
Chromium-Oxo Species? A Theoretical Study.

12 | Selective coordination of cobalt ions by zinc fingers in Escherichia coli O™ https://doi.org/10.1002/bkcs.12409
Photophysical properties of anti-inflammatory piroxicam and its Cu(ll)

13 prysical prop yp 4@ | httpsy//doiorg/10.1002/bkes. 12413
complex
Active drug loading and release behaviors of four-fold channel flopped- o .

14 T 89l | https://doi.org/10.1002/bkcs.12415
ferritin variants

o e Shunichi :
15 | Deuterium Kinetic Isotope Effects as Redox Mechanistic Criterions Fuk .| https://doi.org/10.1002/bkcs. 12417
ukuzumi

Binding of Carbon Monoxide at a Single Nickel Center and Its Oxidative N )

16 = O|% | https://doi.org/10.1002/bkcs.12452
Reactivity toward CO, and O,
Cascade Proton Relays Facilitate Electron Transfer across Hydrogen o .

17 . O|5%t | https://doi.org/10.1002/bkcs.12480
Bonding Network
Metal Complexes Containing Silicon-based Pincer Ligand: Reactivity and .

18 o o 4z https://doi.org/10.1002/bkcs.12491
Applications to Small Molecule Activation

19 | Ligand Effects in Rhodium Complexes for Chemical NADH Regeneration AZXIS | https://doi.org/10.1002/bkcs. 12489

23



https://onlinelibrary.wiley.com/doi/toc/10.1002/(ISSN)1229-5949.Metal-Ions-Biology
https://doi.org/10.1002/bkcs.12300
https://doi.org/10.1002/bkcs.12303
https://doi.org/10.1002/bkcs.12372
https://doi.org/10.1002/bkcs.12373
https://doi.org/10.1002/bkcs.12374
https://doi.org/10.1002/bkcs.12378
https://doi.org/10.1002/bkcs.12385
https://doi.org/10.1002/bkcs.12389
https://doi.org/10.1002/bkcs.12391
https://doi.org/10.1002/bkcs.12390
https://doi.org/10.1002/bkcs.12397
https://doi.org/10.1002/bkcs.12409
https://doi.org/10.1002/bkcs.12413
https://doi.org/10.1002/bkcs.12415
https://doi.org/10.1002/bkcs.12417
https://doi.org/10.1002/bkcs.12452
https://doi.org/10.1002/bkcs.12480
https://doi.org/10.1002/bkcs.12491
https://doi.org/10.1002/bkcs.12489

[=] S A MK 1S
7|58t e nts
T/l = J_|'2| _|_—.| 7

=AM

AL|CH =
. 2lH

30,000 &

—
—

o2
02
2UEE 27|13
315t 2
213

L Ct.

3| BL
=1 0| X
| Ofl A
=
(Mypage — &
AX|5t7
| - &
=1tz
)

o
St
S|

2. Chstst

=2
=

(W . . .
| |
.

F

foF

H — —_—
HA |
| H

O 2022 °H B
27|38t

L
ICt. o= &
Z2H

Ol/\
=}

X/l

s
a

o K=2
=

0 012 52l 13 YK
e e
2ANK| ZAH|
=
K

& Lk

80

Rl

t

YOO EX|Of

=
9% 5
o 8 I
il il : ._Hu_ :
Klo o1 3 = .ru_ :
i g > - ru_
¥ 9 o T MH
= o S :
B[R ; 2|3
R0 : m T ﬂ
.r | | |
=0 | T il | ﬂu_ |
! | o T AL E
o . ~NO o = :
ar m._ ...Anw._ 5 .._AI | ur._u Mn.vuﬁ
ar ar 30 5 p | m@ |
r ol o |9 .A ._._n_
ar Ko g R a_
ol ._m._ o :
n NENEN
4r W_ .W_H_. El H_w S @
(4] | |_. |
< L Ju K = M i
of ~ " oI ._A| MQ o__n. |
JA| ﬂ% | | pu_ ol A_ KO
= [\U e = : |
o._ 1 Mo o 2 : | %
E _| : . ol
- of i 5 = |z :
| 1 U 2 : . <
m|[F 3 m_
=<d 5 m.vn_. : .
R h : :
of ¢ m_
o 80 o < 1=. &m = 5 m_
Mo ﬂ._ o 4 > | ol
| X X . !
~g O M._mm KB ‘_M.ﬁ_u A._ |
[o]
- : |r
L g8 2
i o2
|4 B
m 2 ik
a A w”_ i
o | H GolE
| T B
4r Tor 5 | m_om mm |
o .— | |
: .__ﬂ.. ] u_w_n_. i} ofl r RO
M s |5 : : m |
- w or = :
S |20 11 :
. o il ol .
~ ™ 1 Z | % |2
: : 5 7 = | E
Ki ° @ - + _|
ofl i) -l L.n_ :
: : i i &
mc 1 v & o = ol
| 1 zl <0 =
| | _...ﬁ _“__.._ RO MA_.._
[ S ._
o 8 i |
S
~g N &
~O m_”_ mu_u
X D b
< 5 F |®
b & B0 |
~gd m._ ._.._._
~gd mo ¢
~O W_l W._
~gd N




o122 ate] 24X 273 12

E w (o O
HoE | oo oo oo R B =
o - - o - o - I = o 7 o A I A o = S P I -
4 |D o 5 o |O i) > K & z |= i) z |O ol K i & < | T 5
Ol |00 |00 o |20 |1 > |8 |o0 > | |1fr O |x0 |Ko |T& |= S ] o
/0 | ol ol RO & <4 Kio 8l RO RO X0 of _ﬂ. M &
0 Eul -
)
50 = | Al [EL W._ 10f Il [P |[<0 |0 +.m_._ ol_u we 80 | of 10f <r 70 of! wor wu KH
70 oo @O | WO ar | X0 RO =3 KH 3 <0 KA < |ofd & |® |oH 3 xr <H K0 M_.o
KO R OB O|RO RO K[K KK KE R | || || |l oo | [ |0
ol
5 i T
- [ |z |5 [H |3 N N S L N R =33 =)
o N N e U = o O O v N N LN I LN LN LA - 5L 5 I O = I 7
< IG] 3 KK 5 2T o [} = =3 =) o (] [} (] =) = (i) (i) o) =0 =
o |9 |oH o |z |0 |® S |RK O|R [0 (Ko | | X < o |of T >
mjo :Aﬁ Bl |od B |# |©! |Fo |®0 | ® |8 AN ‘F
~O 2 B
ol
=0 ol | X0 K MT of xr m_ Mm mm .a..m_ o | K] od 3l OH ol oF |®! I | XD w!
S B e I e = I A B I - -2 I U . o O = = I S Il S I
o o o o o &) [S) [e) [e) o [e) [e) o [e) ol ol ol ol ol ol K0
E
E ERNE E ERNE E ERNE E ERNE E E E E o | | M E
a |5 L I 7 I O I I I O O I I O I I 7 O I I I s O - )
g1 =< M = M T T T T T T T T T T T M T o o >3 Mr._n iy
¥ |T |D | |R0 |+ |d0 |80 |1 |d0 |m o |[%0 |7 |ow |7 |KF |®™ |[F |& |md |oj
8l 8l X |T |p | RO Kio B! O RO B! X |® |T E| & @ Jod <
o
o [k (X (B [® B |d0 R |Ko B0 | |® |OM |[6H AU @ |BO |3 (Ko |E |3 |0 |
<0 Wl Pl K0 R ~NO RO ol 104 ol X0 104 ~NO RO 0 LHo od I r {lo alo OF |oH
144 |d1 |60 |of |or |oF |oF |oF |ok |ok |0 | |5 |5 |5 | | |5 | |o |o |o

M F=H 2%

O 299

o
Bl

od

ujn
aa
onl
ol

il
ol
1

N
ok

ofru
ol
ofru
ofl

{oF

Pl
Iy
|
E

tAF 23| 2] (hoirimoon@unist.ac.kr) &

=]
O_|_|7_

L|ct.

| 2
s

(chris@gnu.ackr) O|HYZE ELHFAIH ZALSEH

25



o122 ate] 24X 273 12

ke

KO
{of

ar

+owr e e e e e
w M | m ER) % A wr iy A wr ® A wr Q A wr
o O K|lo 0T |6 KHWIZT |6 B T | T | of I
N N N F AN g T oz J0 T o IF

oo S RO r ™ Ir X o Ko of RO

(@]
4 o

& o%r e <+ = e = e
o FFls B g Agls Balg i |o M
© MWK|lo W IZ|S Hgp|S oZ|e W |o W
NS Y 0 YN Ky Y B x| T ol T OR0X

N o ool 1o N c © %O N O

(@]

oo Nl E F o <k M E N S
o M@ lw Falo M|y Fplg Falm @ir|e Hu
© WZ|lo hT|o sl T |S E<|S RO|& 7T |a T
Nogo 0| N @ N g0 N om0 N g T T o RO Tk K

%o RO Ro M N I L &l & Rl X of S

S+ + o S+ S+ <+ < ¢ o
Nﬂaﬂ6ﬂaﬁ1ﬂaﬁ%ﬂaﬁmﬂﬂ%uﬂT%_lu_%_n
m%x[m“om_mmomomﬂocmﬂmwAmewEm_

AR EIAE I S LA R

S © g0 Ik of X N R AT 4 K- =0

<k <k ko Nl E F <F F
© B0 Z|o {+Z|o WHp|S MIT|S W T|a ~ JT|oa K I

a T oy o o kI 80 N M




2I|stetE s AMX| 27 13

A M%) (20204 HH)

Jor

NS

O

0
Ho
300

IH

2021

QA JKL $AK} (1994 H|H)

O

Mo
100
IH

X
r

<

ol

r

ol
=

Ofl

<
r

ol

0

2021

2022

X
E
X1
KO0

oo

UNIST

<
0[0

=3
Kd

4
E
mn
mw

E

ol

Of

4
E

—

ol
Ho

o

2019

2020

El
or

~NO

s

4
E

od

~NO

oir

UNIST

4

8o
ofl
2

r

Jor
=

Iir
Klo

X
r

Kd

N

2017

2018

KAIST

<

KH
B

10

<o

ME=1k7| o

4
E

21
O

2015

2016

o0 ol
k1 Ko
N )

2013

SO

100

2014

El
or

[}
-

¥

gl

4
E

2011

2012

E
ol
o

00
1ol

-
r
o
0
ol

2009
2007
2005

2010

E
ol
o

00
10!

-
o

<
5o

L

X
3

-

ofr

KO

2008
2006

E

or

2003

2004

O
Mo
100

r

Jor
= —

ﬂ_

IH

2001

2002

r

Jor
B

4
o

Ko
=

r

ol

Ofl

s

-
o

Bl

=

KAIST 1999
1997
1995

=g 2%

2000

r
or

~O
-~

-
o

10

OK

S

100

IH

4
o

oH

NI

1998
1996

KAIST

<
E

M4

KO




o122 ate] 24X 273 12

7|3t xpA =AKE (20094 H|H)

ol
o

Kn

mw ol
— 11
o o
© Ko
<k
ERNE
od ol
80 ©O
OF Tr
o
AN
o
AN
E
o
o o
o IfF
o
<k
ENNE!
jof 80
=l ol
o Oh
N
o
(9]

5 o
< O
Y N
G <F
ENNE!
BT 100
o =
o0 K
0
o
(9]
B =
25
0
MF &1
G <
ERNE
{0
= ol
oF &
()]
o
(9]

El
or

4
E

o

-

or

B
Jor

Of

4
E

oy

160
od
(@)

DGIST

-
r
oAl

AT
%0

2016

UNIST

il d!

2017

T O
[SEL
g0 I
d %0
<k <F
ERNE!
oo
Rl X0
S <
<
)
(qV]
E!
7y
O
m X
ﬂ
<k <F
ENNE!
X0 {of
K0 Of
o =
N
)
(qV]

E

or

T

1
i
o

2012

2013

Ho
100

I

X
r

s

ol

o

O

Mo
100
H

4
E
KU

10|
i

2010

KAIST

2011

o

ol

2014

2015

o

Jol
=

-
g

Ko

by

2007
2005

2013

KAIST

O] =0 LY

2006
2002

fur
Ho
100

=

<
E

oH

NI

1999
1997

KAIST

<
E

MHo

o

ol

1998

E

ol

UNIST 2017
O|=+0fCH

L4 o4

2021

K
jor

g

2011

2012

K
Jor

~NO

e

<
E

10

OK

2007
2003

2010

o

ol

-
o

M

%0

2006
2001

r

ol

B

2018

2022




