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RESEARCH ACHIEVEMENTS
of 2022

Hl A 350'9_ | Spontaneous generation and dynamic

L
- X o= manipulation of quasiparticle-like optical
K

= 71X
%gl E!- _'Il I-IIO-I vortices

a Trivial topology Non-trivial topology

T I=+1

MO effect

T/:-1

iAot | MPlw  AZE} | B2isint  HOHRY | LS5 Arthur Baucour, 224, 153}
E A

EUXH(quasi- partlcle like) A= EOI
HXp7| & HA XL S

GTOC( gradient-thickness optical cavity)OllA At7 | M Q2 K0 7+S5tH, APUXO 2 MM =
4ot iR—2ietm 4

ol

X
1

Hl ARE o 7t b e

5 ASE PIMIHE ) !

eszye X 23] 5

o5t 20 0w A28 VHEES%O D 457
w=-1

ue 2= & gt 455 S4S 1AL £ S0 7 @ oo A

xparzo

=

XF

x

o

A2 4 28 20|(optical vortice)i= RXL7|1210] 914t £HO| B2hxel NYOR 7% B2l & Siiel U 2425y
(orbital angular momentum)2 X7 | & BlA K (texture)0f] A= HES ST AV Y A= 242522 IH i
X1 /QLRIOEIR B{H SAIS 25 S1A 31 7201 SOISt & Q0] ZNHAE FHOJZ. TR BEA B E, oAt 7|t 3t 2 017 U ASE0|E ATTH0A RPLE M4 /AT S SRS B0l FYUAN YAS 71 4 QIS
3185 CIYE 201=0) S80I FR201 210, T, T2 BAASTETA, KAV S0l 2850094 22, Eﬁiiii?ﬁﬂgifﬁg??gﬁigiﬂiiigﬁgfgjﬁsﬁiiggiiﬁfjji
A SBEOII BU2 A0S TN Solelucualshaua)S SOE TIRCL 012 2 2 o1 7 A1 0L 501 01 1 55 1 B 1 B A% 2 A 250
R(quasi-partice-like) E4€ A4 SIS HElER! 7|0 4 Bl 457 Hekel S90S K42 ARt e o e TR R A
S o LM = =0 [
HRHE APYS PAE SO0IH Q0IE W ABS07} NYUHOZ MM 4 Q= ST YSIN L5 Yot IXE Sof
THEICL 0] ZUEL YLK HIABO0| S| “0°0] Bie 4315 S0HS THAlE AHY5IX| 42 ANsiy 4
(nontrivial topological phase)g & S7l(real space)0l 201 LD, 1 S01HE SdC=2 A 2807t A 1A}
HOZ LIEHATY THE 219 S LS| Ab7| Fst | 10HS 0120tK, 15 A7 |0 ofeh et E0|-S 7HX= A8 B
SHR| QS QIAFBIH AP E0|ES JHR|X| Ot UHER OJANSEM A AO|2| FIO|Z OF 51T &l ARE0|2| AlA B [==] Dongha Kim, Arthur Baucour, Yun-Seok Choi, Jonghwa Shin, Min-Kyo Seo, “Spontaneous generation and ac-
I} ATIS FOJSISICE LIOP7E & ARE0|S0| 9/ Xp7|Xt 510] )\1 24apE| OJALMSI0| M2} LIS QfALO| 2X|9)S tive manipulation of real-space optical vortices,” Nature, 611, 48 (2022). [2021 Impact Factor = 69.504]
2 Ho|AL A8F0|-8F AZZ0[ & (vortex-antivortex pair)0| dd=l= 52 ZUAE LS HSSHIAUC

AH| X3

B KAIST ZMCHE YA A (L T EHAHTA) AR
B SI=OMEH SHATAXEAY, 7| =AY



KAIST'S TOP 10 012

RESEARCH ACHIEVEMENTS

of 2022

EIEH.I:-?;'IxI. gxl';éll%E'l 7HHEI. riydberg quantum computer ZXEH FHIEY)S 088t} 2 A= 2= 1 SRIEFHO0IM FHIEZH Yo AEHEES 7 foOVﬂ f
2|EHT] AR (SHEAS)S M6 HAXCZ TR, 7|EL| BH 120 F7I5H0, F2ERAT
:’-EHE%(K5 K302 AERCRE RN, BE FHIE T2 £A29| 30| f2|8ez 7?%%.:% SHot

ULt Of2H T2 2= YA (22 Y, =8, =& BAIFS)S 0185t M2 AAEX| b= Hl0/H 7

HIE(BI2F BXHS)E HESh= 3XH FHIE A2AQ| ZAE0|Ct 0] FE= FEEDAT| T2 & AT

ApMAXL | A2 A&sSkE)p | S2E AR | AU, YE, HHE, 22= Ky JI2HIO|C AU 2 FETAT| K9 Ky DTN BHE7| 42 HHIHZ O X860 ZE J2HOZ Ot

A4 EHO|X] | hitp:/qcl.kaist.ac.kr S & IL} 2 U= A0 K,,2 MENOZ FE 2HBINULCL

. ?.;*3_13}01 ZHEH FHE 7|82
ALHME 2= SXHH

I-IOE IS0t 7|1=0 I
e Z RO 0| AN

BIEH T SAHREO EAE:

IANTHEHRES Floll =TS S0 5-10 O
0|3 20|29l 7tHC= 2|EH T HXE0] HiEE
Ct. 20702] 2|EH 1 2XHS0] HIO[E FH|E (Al
EXF)2 B2 YA FHE(RM B2 74

pagel BL SNEFHE At HElE ARZ0H, HAIEHRHZE 27tst Atts o8 AC2 Ol EH O EH RAETAT| T K2 FHGHT UL
2§7|=0ICk 713 20FHIES YNEREE 7|1Z BHE7 #TH10°8] &At M2/5H0F ot AlMS 3 #Holl X
2lots AMESE A MA 2752 SNERES MV Is2 27, =715 g-19EE S0t UL
SR 7|, 7|28IX 2IIHTACL =Q [fto] Birist AlA T} Q121 GIIH|7} ST T QT Q2L HEE 7|t &3t FU FE2 YHZQ0FHES) M LXEFE ALtS +8ct= MRS NSt BO5IA0 sig &XRI(EIE
OFRI7 &S 0L M27|29| SHLIE MASH EXIZ SHHGHD QL AS(20~507H|ED)Q] URFHIE 7} 24 ) H 71 YAERE)= NP-RTEHQ| SHRl ZU=SZEE A AlLol E3te 2218 E48 210 A0, Chfst
BIE| T QL SIAIMOIA, 7HE £Q5t 0|4 & 6iLts CIXSHZHEE YT2|E 025 HIS X0 HAt 2X|(NP-2 25} Z[X3t ZH|0| HE7Hsottt. MEtk, 2 2= ANARE S| S(RYUIE + S)E ot =7, St
N2 22=)S URHTETL AL 4 QU=X|0|C}. 043Xt 2H|(Traveling Salesman Problem), Z|CHE 278t 2|, Aete], HEYA ORIl SO0IM ZHZIXIE HES 7ts40] UL
=M SC2 HEEE=E NP-ZHS2 HAIE dREY L12Eo2E 8XO=2 Aite & gi50] & LM U
Ct. T2tM, SAEFEZENP-ZHSS AL o= USAIZEE SelALh
=415 o x ojxL= = it dat
AU 2 CI0 M KAIST 22/311}0] YRHFLES 2|f 126710 281 AXE 015k YXIES Y49 Y =TS8
OEZ /451D, 0|2 02510 NP-2X|2] 5ILI0I Z|IS2ZEIE 2HZ 207 ES 124I0)| CH5H0] HAtsH= B [=21] Minhyuk Kim, Kangheun Kim, Jaeyong Hwang, Eun-Gook Moon, and Jaewook Ahn*, “Rydberg Quantum
3 _ _ Wires for Maximum Independent Set Problems,” Nature Physics 18, 755 (2022/06/20) [2021 Impact Factor = 19.68].
O 4330t Eot #AHE| BXFESES A= 2lEHT SR HESE FX2 VY6l 2= ZXH(FHIE)SS Y9=
x B [==2] Andrew Byun, Minhyuk Kim, and Jaewook Ahn, “Finding the maximum independent sets of Platonic graphs

: using Rydberg atoms,” PRX Quantum 3, 030305 (2022). [2021 Impact Factor = 6.1].
NOIXIZS), S57191380 3 HSUNZRY Wroz

AL HEY SNEREE LA AEY(EE & Hhed ot 3 VS
UCH YAHE AR HFHE HEYAARE S 18I0h| kM= FHIEZH Qoo AAds Z=THs 4= QU0 o 2H| x|
Of ST}, G CHEXNQ YAIHEAREQl D-wave YAARH= 1Y FHES HZ6H| 2/6h MQl(chain, W AMA0EH7 |[&SATHH (2| EH 1 LA AIS2 0[5 HRIH A7)



KAIST'S TOP 10 013

RESEARCH ACHIEVEMENTS

of 2022

ciZx<H I.g (o | OI ol.n | ol [ IEI,E A novel therapeutic approach for Alzhei-
OO Lo HA EE _Hll = mer’s disease without inflammatory side

HHSHE MZE X0f XIZH 7 o

2R SEHUWAS MG Gasée= 22| S0lA
AHAHOZ =2 MESS M|7{ok= 2ES 0ot
ofxl U=, 0l2{et eied2 PSS RIE Soff 2% AP
CILEOIX} | ZIRIE KA ALS AYOI )5
STASM | GTE. ok | S Of BHAA Q|0 TAHAO| B UK QI Mgty | oligomers/fibrils
A4 ZH|O|X| | hitps:/immunotherapylab.wpcomstaging.com/ , https:/www.kaistglia.org/ Gas6 THEO| Z2 MILE QIX[ot= RIS, &AM
HIE OFE20|=5 HXoh= 22 WALQ2M, M
BN O 2 Hi|Et O Z0|=5 H7oHHM FEE st
£ 71 8 (anti-Abeta-Gas6)E MA X aAB-Gasé
FOIHEH2 Q1Y X|oje| CHEX g |§I1|7f "IHo} | A= f -’-‘—| |Ef OfD'EOIEE HHO= 5} AFSE Z40|C}, 0] SBIHHEIS OF=7 b0t} 22 7|
2| 71 RIS X 01 A2Ke] SO "*3"“ = 2 71 Zo| 33| IZH7 7IRIE PRS0 o)t HEAE
X2 HS0| HIMZEUHM LBE|= Fc =8| 3]'7| mi=olct. S OUIEIX| LOBME UXGH0|0 At X DO
A7t = HxI2S AEMOo FSHH A aJ 5 HiSl= 742 of L —
e e S o g o1 RIS A A & Q10 OI9ks HIEF OfUZ0S2 BTHO2 | 1am receptors:
zst0|0fi8 XI22] O OICE AT 0l EHE 71E B e cmol JLAAJZICE S0t 0fLjaH S| X|2H0] BARS o Axi
sto SHZBHCL 22| 20|= 2 = (=) L = = Mertk
.:._EM_‘l CiiEMEI' -:;E| 0"._o|.°:|m0| =0 |'7-h_ MESS MAHst7| e HISHe ST0| 40| HIE} OFLZO0|S2 4 DI SHTE Tyro3
Ofl 20{5t= Gaséels HUES UM = ZXfol| HIE OfUZ0|ES EXOZ 5= & 8 9l0| S0/0|6HH EHOM, T3t Ux510|0 Hoj
HHX — o HX] | = -
Zl(anti-Abeta—-Gas6)0]| k| 2tof| ‘| MEfXOR I=|'l|E|' ot = M7 M 2RI 0iLt= OJMOFIAIZLO| 2|5 A|HA
= SPEOHZE 8FHUE Ha# M7 SIME S5 NGt SIS LIEHARUCE Microglla
e SRS = 7l 0] 22 CiYS HHSZ QIoH Gas6 SETHUTS 5 Astrocyte
H AZHECE O §HXo2 AX5H0|0 Y F
20| QIX| 7|5 HAsHe HOZ LighiTt
A L=xo0|H ZER2 Ejid MAECE M MAMC =z 713 2o JEiQ] X|0i & SHAO|C. 0] 2ol HPl2 O
QRIS EIE{X|K] QIQK|DE | OFO| HIE} OFUZ 0[S CHfElR 1A S =215 =0{2|9} EFQ CHfEl0] 9jz]0 & o] 7|t st Gas6 A2 CHeh L ZE0|M & Qo] FAts H0l= =4 23S 85 HS 80| HHMHO2 XA 7tstt
5t AIZ MIEEHS0| =E Y0102 KAFICE 2021 6, XX 0| A 22 XMl OFFEF =8 (OFEEIZ)0| & =X SHZO0ICE 0f2{er HEHO| X=X EHZ2 L2000 ZEHED OfL2t THefer Elotd MATe 3 At
QIEIAOLY, QIXISO| Sh = HHO| TIs £z 2AS10f T3 24 L TSI F747+ 2HEGI01, 517t X2 A AATHOE REE 7 US A2 HJEn

| o x
Off CH3! =2t0| XSO 2 Op7 |11 QUL EC OFFAS T} 242 5| X|ZHIS MUHre SISHHA & 25
(ARIA-E) & | OIS HSS(ARIA-H) 28 | ESA HXI2E0)| H
X 7|8t X[ 20| TSt |7 AI0| B SEEQUCE ALt

B [==]Jung H, Lee SY, Lim S, Choi HR, ChoiY, Kim M, Kim S, Lee Y, Han KH, Chung WS, Kim CH. ‘Anti-inflammatory
clearance of amyloid-X by a chimeric Gas6 fusion protein; Nature Medicine 2022 Sep;28(9):1802-1812

rc
r'E
_QTE
=
L
m
I~
o
?9
=2
ne
[
ol
°
=2

Lo =10 E= H|E} O}UZ0|EE BXOZ o= S| X|Z2X|=, HY ME0| =Xok= StA| Fc 82X &4 =710 = H|E} Of B [SX] Nature Medicine Research Briefing, C&EN, Science Daily & L 25} 2|4 & L HAZ20| Chg A7
UZ0|=0| HIZHE F2 7|FOE BTt 5IX|2H 0] THONA] Fc £879] 243101 2|3t & %@ o] HHZ0| T 2 W [ZE - 7|S01H] 2 Sof 7|2 = HI0|2 UM ®2|0| HEfR & A Y R /IS0
J1Za B7t617| 20), B0 FOksH o 2E0|LE 80| AZ 4 QI20| BT QOO #ot OfL|a} A
A SAT}OIX| 715 312 Kot} O AT QIC) 0] 22 & U=5H0|H & X2 M2t RHHSS I=5t X} | x|
= M0 M= Gas6 2H= M H|7{0f RS CHEAS 019K o2 RA510, H|E OFURZ0|=ES HEOR = Af B KAIST 222 SO|-AL (TR tH])

B A==AHEALH
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AI-EH'I‘i-l E' h])lﬂ Lol-i.l iI'I?I'7I. 7',%%'. A biomimetic elastomeric robot skin us-

ing electrical impedance and acoustic

— SHoflAQ] HER| 2 K12 BRQI 27|, MOIST|, FE2)7| S0/ X2 522 2R84 9/t

| ZEIM OF0| 2 4129} SIO|E2--ANAEH 5§52 2 TFoIEK{UN
Hi

. . H odg [HE HAHER|E 24 M2 g
EE ]II = 7|* 7HH|‘ tomography for tactile sensing =2 22 02 = BMHXE 24 M= 2 A
=~ T /IE /= 2 ORI 7Lt HIOI= HARQ| 9] HOI0IME £24 ZX| 50| SXIE #Ot Oz}, IHo| PAN S U %7
Xl 7le2 B O™ JE2 &8 21=0] 7ksolth Al TRet 22 =4 M2 ol e 2% T|E +L
240f G50tk
MUK} | ZH A& | JATEY  HOATH | HHN, YUT, xF3
A4 ZHO|X] | http:/biorobotics.kaist.ac.kr . 2% 122 93t
/qg'gla i N A 28 CHES 22| THE
Biomimetic robotic skin e \ Human skin
4 f & . - : .\ - oy,
e SRR i N R
H = = = —lo —_= EMicrophonesjf. & > T Ihick cushioning Taver § { Pacinian corpuscle |
£ SZ4o=8H<9| 3|=2ut RARS MSeEtCt. | ectrodes 4 N T resa = Ruffiendings |
_ “Gisaiboted sensing lements 22511 Muscle Distibuted mechanoreceptors
S 21| HOIXI7ALE HICIZ HAEQ| 9| B : o e “
OiM £z} ZX| s20| |XIE 22t OfL|2t, m|F9] 71STX| Eth 0| HEfe] +Z2 = &8 =[50 ) (g/// Light touch @
\ q < Ye=
7kSottt. 0[o] 212k 2RO0|LE MH|A 221t Z0] A t 4SEE0] LS 20k} QUZHY 2|5=/2)F m|E >\ /\E//\
2 20| 7|y, ) - _—
- Tw
Hydrogel-elastomer hybrids Electrodes Micropgnes
D — E
Largeandc7irobgncs{ . . Topohesive Silicone adhesive bonded
A A IR = 2 SHC2RH YREE Bsshl SA|M 22X A=8 HEshs S20|H, IIRE 0|8e & / ¥ i g ? V/V
X|_-II:EJ'% %_?_@- H[?_‘IO‘II_"' 7|:II-IO-I H—%I_:iﬂl- Jj,—'IEI'E 7|‘%8|-7-” QEI-' j'E'-I L—I- Hlo_“:x_-'lO‘—l 7|% HEl-Il—-IO.”E ‘%—_rlsl-ﬂ EH_‘?I__E_Q'] E Distributedsensinge\ements/' Damage (penetration) Repair of structure and function
2 TEet AXQ| UIE 7HX|H Q1Ztnte] 22| S AE2 HX|AT R 2 ST 29|= Hghotl ATt
Ol= 2iMel 22 =2t 7|g=2e QY| O|Ret 22 B2 291 S8 3R FHS 7HRKTEA SA0 G|
St EZFMHE ARQF = 22 1|5 JHdH =] =) o ]
St £2t S £85H 22 1|5 20| 0f217| Hh2o|ct 7|t & ot 2 014 Helshs 25 IS 7|52 Hst 57 £ 0fL2t AR IR X3 SC2i2 S48 7HKD HEx
O] =& 3R Hefs BE o U0, 2 2X0|L M 22 SMH|A 20 Z0] At Lot HEL oS
2 = o|7}o| | Ol 27 2 3= AR = =10e Dol PP N 0| Bt FO0I0| R85 282 A= 7|Uett). & L0}, 22 TIRE 24/2Z9| M|f2 AETIHTH
grus = OIS DR AT TR R 52 £ BAS A DA SOISS A DA T HST AN HSES AR AfIC] & U CI2I0H £Y2 OIT 22 2212 ME SIS0 HIZE 4 00, 917k 2ROl At
H J|HIo| 28 I|E 7|4 HOISID ot o _ - Sl oL -
715l 7IES| 23 T 0153 My ) ] 22 7157 Aol LIRS 7RI M7} LICRIE IR 7158 270k AIR53S 301 8 4 L,
Sl0|=RHI MBIZ WBAEMER THE 25 R MR I29| CEETAE BWs0] 28 S202E9| 5|
=1 REes MSit. 422 Q= 4| Qlgte] B & TI|et 20| 8f=2 &y 2|m|o| Hets stil, LiFo
OIO|E2HEE 2I7to| IISEX| 20| FH2 FM'E HOIH2ZM =2 & OfL|2t 0|2 §Z2Eokh= Al ot 5 oA}
| =
721 SN 7|1=0 OlX S H XIS A O] . . . . . . . . .
A& /IS2z UHE BEE + A, W [=21] Park, K., et al. ‘A biomimetic elastomeric robot skin using electrical impedance and acoustic tomography for
Eot A IR ¢ & Ot HX & 2 S5 M52 dXlote S HXSE T WHE ZRfote] F12iotRAn. tactile sensing” Science Robotics 7.67 (2022): eabm7187[2020 Impact Factor = 23.748]
E242 Foloks 7[A871Q1 ROIL| AX|, THX|LQE AXl= 240 BIX|E0] 2828 £2F A=F9| KM=l HA 2F B [=22] Park, Kyungseo, and Jung Kim. “Neural-Gas Network-Based Optimal Design Method for ERT-Based Whole-
D} IXMAC| EX XSS ZIX[GHEE SICH SAHHX|E 2AMIS 225 K7 |QUI|EHA CHEE 7|8 (Electrical Body Robotic Skin.” IEEE Transactions on Robotics (2022). [2022 Impact Factor = 6.835]
impedance tomography)2! 2HIA 010|322 2835t 538 HEZEHT|H (Passive acoustic tomography)S 7| W [£35]] “Tactile sensor, and tactile stimulation sensing method using the same, and robot skin and robot comprising
_ _ el =_<_|Q_ E= EE ;: _
MO e £RACS 1 2N OASS ARDH HRIH K2 +0| £H Q40102 T 3x{2I S HA0MS FX the same(US, PCT, JP &8, =S stSSel=:10-2443421)
- - - - — - - AL k=3 LD rHAF SAF AAL
QT SN XSS AARICR RISt B[S} K501 B2 A5 QIBAlS AIZYOR H2ISORM, 917+ W [+4]2022 RUHI=RHY 24+
B4Z0| =0 Met 2 X2 2|3t A5 7181 L g5 AMZI(Convolutional neural network)2 7|HIO 2 QA

| X[ W SH= T SAAFRKX| ALY



KAIST'S TOP 10

RESEARCH ACHIEVEMENTS

of 2022

HAE
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St I | =10 x-]]:l- P
1 T— == for sleep modulation

ZF  A&sh | M7[YMXpSEE HAA EH0|X] | hitp:/bmm.kaist.ac.kr
2 S

Ol4Z, iEI%, OB, B2, AT, A, O[S, MaH,

M= X5 2= A0 RN Xz 7|s2 F
M, 7IEL 1HErle=s Y ZE0| KOl

2SWZ A3 520 &S HIZENO

HIRO AARS 0|85t H|

J1E AE =S VIsls Eel Z28Te 2 80| H| AR 0 ZAHQ A2 FAMKE A= 4 7| W20,
4k f4 230 A= 7|20] FSHL UL 22 MEE & 23T 7129 Xz 202t Rad0 tet S+t
US| A ACH, ZSIE 1 E= A0 ZAGIAE L, Z=010|HY, Ii7leE, ZH, H T 2EY SO
SH™ElE SS0| T HREEL ACH M M52 255 2{QUot/| 2ol dA| W 4l =1} s 2E0| E2et
oI, 7129 =S0 A|IARCZE HE 20| B0| £Xols 48 S=0 HEdt= A0| =7ts010 7|1&E2 =30t
A= 7lE2 BL7E HM S20l= 470 A80| 2/tsotl, Asd I 47|= g8 22 SA T/ 42 H=
ZH0| (gL 4FAME A2 S20M F7RICE 2L A=S FHM X W 2SS HAISZ FFok= Al
AH0| EXHSH] g20F, S20| 27HE= =S A= 2 SEHCR B A5 = S5 #SE AL O

Ol ATO0IM THERE =S XK= AAEIZ Z3TE AT SS0M HIESHC=E HE A=ot, SA0| HIHE
SHOI HE RHE 2 U= AABIOICH =S A= AXb= OJM] MAL 71A AIAB(MEMS, Micro Electro Me-
chanical Systems)2| 2|2 3Eg &&5IU7| MIZ0l| 1S FUSHL ZAPOE MZ0| 7+S5tH CHEAA0]
7rSolt et JHY & =AW 2SS0 A= 3 S S A|ARR 7|Z9| ORI Qo A| A= He| XRE
/ #S3t= Fo F7 12t S SA| A= 50| 7hsotch (- 1),

0 MEjO] M2t HAZIRE ZET & X=0| 7tstt e HED 7|2 018510, H| 2% 2t 2& (NREM,
Non-rapid-eye Movement) =M A| MH™EH (PFC, Prefrontal cortex)S AAIZIC 2 Xt=E510 =M 2 H7| 7|

o2 XHO| JESEE HHCL HYS HED KT YTASS 65 HOIZ 27 S MAZUOR 2MoHM H] Z
% 017 25 (NREM) 8 B 0 23T X3S HLFICE 0] NAYS S A= 0] X33 S| Sl
FH5ICt (1 2). NREM AEf Al 10A17F S0F 401 B Fjo| MAUTeig X5 2, ©7| B2t 7/2420| 8=
91 34 017 2SREM) 00| 57182 BCH (T8 3)

Online analysis workflow

Online EEG analysis|

Theta power LPF at0.1 Hz
Delta power F|NPUT-[ HPF at 7500 Hz ]_. 6-5 epochs
Notch fiter at 60 Hz

AN i
0 Trigger at NREM [EVG > thioshold —» WAKE
3 EMG < threshold
N {mela > deta— REM Uttrasound
delta > theta ——» NREM stimulation

F c D
E T20V] o Displacement (nm) s WAKE WAKE
:ggg g |1mv Stimulation ON Stimulation ON ~ 10.3mV _ Stimulation ON
53 4’ A 2
< o 2 g
o 5] E:j‘ E ﬁ }/,w"/v/n*\"-‘*«rwm\%\{
é Asg g.
12 125 13 0 o 2 & i I
Frequency (MHz) x(Um) 200NM200 y(um) &
= =~ O
2% 1. 22 MEMS o] 22T} AX} T2 2. HED | X3 AAE

K WAKE — REM L REM — REM M NREM — REM N REM — NREM
0.25 D 0.5 x 0.25 . 0.25 s
0.2 0.4 0.2 0.2
Z = 2 =
5015 303 5015 3015
S 0.1 €02 8 0.1 S 0.1
o o o o
0.05 0.1 0.05 0.05
0 0 0 0
D1 D2~D3 D1 D2~D3 D1 D2~D3 D1 D2~D3
O3 3. 0 2E 2t
7|tH= 8} = ST0IM THEE =AY RS0 A= 3 LI S AARER 7|EQ OFF7F 2Qet A|AE = He| IHREH &
Sot= 0| 77 S SA A= £H0| 7hsoltt. MM, HZ2| offd AARS b= Ofet 4| Het 5=
DO MESTHH, oY | HEHf et =S & X= 5015 B/He 4= 1, = 90| HIESH = +H Fet
L=ol0|HY, M7 IEH 5 1| Fet x|z 20| @ A2 J[HEC
AL et
B [=2] General-purpose ultrasound neuromodulation system for chronic, closed-loop preclinical studies in freely be-

having rodent, Advanced Science, 2022
B [5£51] Method for stimulating, and apparatus performing the same, US 11241592 B2

B [£2] Advanced Science Research Headline A 2! O1E{H

e https://www.eurekalert.org/news-releases/968076 . . o .
e https://www.advancedsciencenews.com/general-purpose-ultrasound-therapy-also-monitors-brain-activity-in-real-time/

W [5-4] 20224 T HSSET BA S48, 2022EF K45 0 A- Q2 RMIHDISARAL 24

| X|2d W 3= SR KM RIS R RALEY
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22018 45 Salf 0l2fet Y QUAE0]
(HDAC1/2: w7t oro 2 HA|; BCL1 1AZ
LEHM ofO 2 HA|) ZAHIEYIL| THE
HXNS0A HEA Feks F=X *'TEBE
ZB2E IOYol0 oS5 5d FYRMETL =
Og-A 22 2nz Y= HItHS
S JMI5| mefe 4 AACH (I A} B).

HDAC1/2 (histone deacetylase 1/2) 2t BCL11A (BAF chromatin remodeling comp
W=SIULCE. ESL 0| 2Xt A1IE%'°.=‘. A oy RO AJREHAIEY0|M EMS Sall o=
BCL11AE °*I1I°“° 0 MIZ2| 20| ZAst, S22 X|27} 7H56H F0/E-A SUAME
O] ZIHAZIEE 7[&2 (—.—)H}OIQEIH'IE Atofl 7|£0|H |0 X |27t E7t5T L4e

A717] et EE kl 7 SOICk.

ex su
2 M
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>h
Hu

i Y2 HEA T HX1Y ZetC2 11 Ae|ZHMA H|Z0| i1 M, So| M+tete AlSH, H|2 S22 Qlsf 2|2
2 YHE 3 0|2 et Y0 555t Tt HS0| Q171e| St THSM0 M2t ASkAte| &l 51 AFL0| I 7t
o2 S7f6t QUL X AS24 QR (basal-like or triple negative) XS0 5= SIQt 51etQH I|E 3} 72 SEF CI0|E2 7|8I0O2 A|ABIAD S FHIEIAIS E5j Ol QUIOHYIE 522 X2 7} JHs 5t QAT
2 W27 2510 HOIS YOI YMEE SHsh HUORM AMEL| SAS ARISHE YAO[CE SHXI2t O] 2 B)I 2 Y I{0] BB | X|Z A XTI ALSE B SLOT OftH CITIOIA JHtEl SH7|Se Quror
- = L _ - - s = o = -~ — o o =i = [ BA—Y1, ML =1 2! — TrTood
e i LA aEes SR e ARSI A A S RS eeen e e £ OLIak CH2: 0121 2501 LISIAIE T8 7H53101 8% CIE! B01 Bl BRIRIEZ 71D 9l HAi8 ¥
=8 RUYMES2 0|2 22 SN0 MSF2H LH g5 AU = M22 WES 2SotEA 25 =0 S 2=alzt & 912 702 J|h=icH
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M g=0= QIst 10| XY W HAME ALY 52| BAZS IY 4 §7| HHZOICE 0[213 0192 M2 HE) AT
%2 B2 JHLISH= 40| HAISHAIRO|CH B [=2]S. R. Choi, C.Y.Hwang, J. Lee & K.-H.Cho, Network analysis identifies regulators of basal-like breast cancer repro-
- EEEEe gramming and endocrine therapy vulnerability. Cancer Research 82 (2), 320-333 (2022). [2022 Impact Factor =13.312].
B [£5]{] Pharmaceutical Composition for Treating or Preventing Breast Cancer, PCT No. PCT/KR2022/001622 (Jan. 28, 2021)
_ _ _ 7|=0|H] ()HIO|LE|HE A 7|=0|M (20224 4¥
AR 2 K= QUIRH OFF F0i|A 71A QMO 2 Ul AES A QUi SIXIED S22 X227} 7Hs5 201E-A - {Ji]lj ]:r) :[ | olﬂl ELO:I lil ;;EM . f)ﬂw) (202244 44
= =3 ol =) gL -
Suol(luminal-A) BXISS] QEK HEHAS HREASAOS So SHHCRM AESY SUUNES W [F27IZATES RN B2 GRS dad) (20224 48)
20|2-A RUAME R HBISHEE LS A QXS FRGHT, 012 XX 4534 SUAMEES 20/2-A 122H] X2l
QUIYHIZLE 2|D2 Y F 322 X|RES AIYSHE ML X2 22|15 N 01F s AR HES _ N

SHEIF T SAATKXZEAIY W KAIST IHEHEX] 30 (KC30) Z2ME
SHEERSAATHE ATRYX|YAIY [20251100, A4 SERISKs 287 |& ¢+



KAIST'S TOP 10

17
RESEARCH ACHIEVEMENTS 017
of 2022

OFHHA| SHAI I* HHI- Neoantigen identification for mRNA can-
mRNA == '_I - =7 = 7 = cer vaccine

Tumor cell

Antigen
presentation

Antigenic
precursors

DNA
mutations

DeepNeo-tcr

Prediction of

HsUX} | XY AKska | HO|QYESstt  Fo{Eqral | A™-A
HJA ZHO]X| | http://omics.kaist.ac.kr

T cell reactivity of
peptide-MHC complexes

!
9

Immunogenic
_ t technologi i
urrent technologies neoanugens

DeepNeo-mhc

EMIZL O A ““‘"3} ide- °='“0HH OIE
A7t THIZ (T ell receptor)Z X}

oo

QlatA 2t EIRIO| 2B EIHO| 3 5

=3 NS

HE GBI IS SHA0IOI HE EWUE F20] S 2SI MHC (ALAIS Si0 NEHE0 =55 HIES| DNAOIAY SIS SQI1017H MHC (HLAIS! HEIS11 THIE 48 (TCRIZ RIF9HE 2. TCR X138 1t b
= THEE 90[Gh=0, MM = LEHLIX] = LE0IH2E QIch O[4XQl Bl EFIC =AM B2 7|HE = 3Ty 7|20 SHZSIICE
20 QICE L 3 HO|QAUEI2 Adetel siAE o= JHUSHA mRNA 23158 08310 COVID-19 Hiils
HSHOZ JHUTHH U X Chp 0] Atiatad A QMAIRS Flbst QUL
UMM LUMEH= +H2 SHH0| 5 2= MHC2L =2= HEEL ZEE 0] peptide-MHC complexE &
M5, O] ZSAI7F THIR 24| (T cell recepton)2 AI=oHs AR 22| 29| HIEIZ0| REEILCE X[ &117} 7|t 2} Z|Z HMAXR HAS 2 QJUOM 2Eret UMAH0| TME 1T A= mRNA A THHO| RAHA Sl =
U= YA TS PIhME 2 PeRte] £HE2 SHHO| S ST At MHCRE RS R UX|SHLL THIE HQl 2tAt SHEY A B U= HE0M 28 o e el ANV |SE M8E AR J[HELCL
FEBHE A= o Uz EFIE ES6H0F STt 12Ut SIXi] Aldietal 222 S¢HO| T MHC (HLA) &
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o HAUIS S A2 e 4 U=X|0f| oAl = OX|%== F0} ALY,
HALHE 2 A7 E 24 SAHO|ZL LIEHH STAIS0| ML ME0 HaXQIXKIE Hald 7|RICR 0|&5t=
DeepDependency €112|E5S E5610], AMZEI} O|Z (depend) ot STXZEE LIQE AMSHQLZ OF oA 1}
MES] RS IE A E2 B0 8+ USS e UAX|E 24 HI0IHZTE 2ol £ B [=2] J.Y.Kim, H. Cha, K. Kim, C. Sung, J. An, H. Bang, H. Kim, J.0.Yang, S. Chang, 1.C. Shin, S.J. Noh, |.K. Shin, D.Y.
DeepNeo 2t= L112|5S S50 AMEA-MHC SSM7t N2 T ME HAUSE R 4 U=XIE 056t Cho*, S.H. Lee*, J.K. Choi*, “MHC Il immunogenicity shapes the neoepitope landscape in human tumors’ Nature
= ditHS JHEISIHO M TR QEHAt C|O|E, HIX|Z 3K} HO|E]. in vitro 2 S2A43 £ £5610] 2561 Genetics, 55, 221-231 (2023) [2021 Impact Factor = 41.379].
Ch O] WHER T MHE HI3ES HEE & U= 2= 7|8 #UotL 2t Sixf 7|&2] StAIER!I MHC class |1 0f
CHS! OIS HSEE 217|502 SHAAIZICHS HoIM 2351t | x|
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B [=2] Park S.Y,, Eun, H,, Lee, M.H., and Lee, S.Y., Metabolic engineering of Escherichia coli with electron channel-
ing for the production of natural products. Nature Catalysis 5(8), 726-737 doi: 10.1038/s41929-022-00820-4 (2022)
[2022 Impact factor = 41.813]
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2 0j2f3t QIBAISO| HEILF CaI0IE BT ofE MS0|E HESH T 4 JEE Juso] ZICt O MAO| TAE SIASHS WAL QARSI A IK|SAO! HIAJO2 IO AFZEA TAS AA
o1, QBRSO Q1710] MEE & O[3 4 S 2102 AZH5T UTH 0| YA TS QK] o 2 Sl 4 9l QIER|S 7/22 HQWIGTE 2 7|22 AI) AIZIQIXISOF] st 7[22 A, A
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SoftGroup st g s 22 Winning SubNetwork FHUM AZE S22 7AE FEOIL 0|2 T ANZ2RE 1R =2 BodS 4= EXARN O HEot0] 0|0|X|E HHok= LAl FE
() avya () azya
[=&] - Thang Vu, Kookhoi Kim, Tung Luu, Thanh Nguyen, Chang D. Yoo, “SoftGroup for 3D Instance Segmentation on Point [=&] - Gautam Singh, Fei Deng, Sungjin Ahn, “llliterate DALLE Learns to Compose”, International Conference on Learning Rep-
Clouds”, Computer Vision and Pattern Recognition (CVPR) 2022, [Oral presentation (top 4%)] H5-index =389 Citation=25 resentations (ICLR) 2022 [Google Scholar 7|Z& Al20F ats| 2HZ 19]
- Haeyong Kang, Rusty John Lloyd Mina, Sultan Rizky Hikmawan Madjid, Jaechong Yoon, Mark Hasegawa-Johnson, - Gautam Singh, Yi-Fu Wu, Sungjin Ahn, “Simple Unsupervised Object-Centric Learning for Complex and Naturalistic Vid-
Sung Ju Hwang, and Chang D. Yoo, Forget-free Continual Learning with Winning Subnetworks, International Confer- eos”, Conference on Neural Information Processing Systems (NeurlPS) 2022 [Google Scholar 7|2 AZ0F sts| 22 29]
ence on Machine Learning (ICML) 2022 H5-index=237 Citation=2
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[ Arriving at the goal
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[==] - Ryu, H., Yoon, M., Park, D., & Yoon, S. E. (2022, May). Confidence-Based Robot Navigation Under Sensor Occlusion
with Deep Reinforcement Learning. In 2022 International Conference on Robotics and Automation (ICRA) (pp. 8231-
8237). IEEE.
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[==] - Paek, Dong-Heet, Seung-Hyun Kongt*, and Kevin Tirta Wijaya. “K-Radar: 4D Radar Object Detection Dataset and
Benchmark for Autonomous Driving in Various Weather Conditions.” Thirty-sixth Conference on Neural Information Pro-
cessing Systems (NeurlPS) Datasets and Benchmarks Track. 2022.
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[==] - Kang Min Bae, Namjo Ahn, Yoon Chae, Parth Pathak, Sung-Min Sohn, Song Min Kim, “OmniScatter: extreme sensitivity
mmWave backscattering using commodity FMCW radar”, ACM MobiSys 2022
[=4l] - Best Paper Award, ACM MobiSys 2022
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[==] - Inseung Hwang, Daniel S. Jeon, Adolfo Munoz, Diego Gutierrez, Xin Tong, Min H. Kim, (2022), “Sparse Ellipsometry: Por-
table Acquisition of Polarimetric SVBRDF and Shape With Unstructured Flash Photography,” ACM Transactions on Graph-
ics (TOG), 41(4), Presented at SIGGRAPH 2022.

[4=4] - SIGGRAPH Technical Paper Award Honorable Mention =L A& =& 44
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[==] - J. Koo, I. Huang, P. Achlioptas, L. Guibas, M. Sung, “PartGlot: Learning Shape Part Segmentation from Language Ref-
erence Games”, IEEE/CVF Conference on Computer Vision and Pattern Recognition(CVPR) 2022.

1 O = AF0ME MA Z==2 ZHHZ-20[Ct DX &S Sofl 2i0|t 22| 11ds 3R 2X| 7=
= HEOIRALE 7HH 2R 20|10 = MEet 71 & =2 Hde YE22 bt XM HH 28
A EE AMAGOR HZET QO 7|EQ K| A 88 LAI2 QK| S0l 2HAI7E AT 0f2(8t
0192 XIBRHS FAshAis 171 210ICH AT F2 ASEIRIT IR 52 71240 42 L7 5
o= YR HZ0l= =0 Ut = AF0M= HeldE Soll =t 7ti2tet o[t
I HE oM K UZSS BE510] w$aWMg@aegﬂgﬂzgﬁwaﬂgnm%%wﬁ
oo, oo™
o 02 0|25 AAIZ Tl ZHX| © Moo eI A
A DB 71| 7|2kt H|0|CtES 01250 2t0|Ch =F2| HA|ZE 3xHE K| QIX| 55 Sdot=H 45
OIRALE 2 7|2 AEFd E= ADASOH| MEE|X XtHe| X5zt oy oo 3 7|0 A
http://vdclab.kaist.ac.kr
2 7|tE.
% KAIST
51
49
g 47 BEVFormer-S
5 s — PGD
- PETF: CenterFusion
43 = FCOS3D
a1
= CenterNet
39
oz 2t 1 2 3 4 5
T 8Y (Feature Fusion) FPS [frame/s|
(FHlet-efoltt MM 52 7HE &) (71 ZHOi e, O[T BHE o] £ & -5 Bl w]

[==]- Y. Kim, S. Kim, J.W. Choi, and D. Kum*, “CRAFT: Camera-Radar 3D Object Detection with Spatio-Contextual Fusion
Transformer,” AAAI Conference on Atrtificial Intelligence (AAAI), 2023 [2022 h5-index = 180].

[£31] - “Electronic Device for Obtaining Three-Dimension Object Based on Camera and Radar Sensor Fusion, and Operating
Method Thereof,” Liit21=2 £ 2, 0|=2, £, PCT £E5| &&
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[==]- SUDin, J M Hyun, D S Son and J R Lee*, Robotic scanning free-space measurement system for electromagnetic per-
formance evaluation of curved radar absorbing structures, International Journal of Advanced Robotic Systems, 19(4),
pp. 1-15, Jul. 2022 (IF: 1.714)
- SUDin,JMHyun, DS Son and J R Lee*, Rotation included 3-axis scanning free-space measurement and curvature
compensation for electromagnetic evaluation of leading-edge and curved stealth structures, Measurement Science and
Technology, 33, 055903 (pp.20), Feb. 2022 (IF: 2.398)
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[==] - J. Kim, M. Kim, D. Kwak, S. Lee, “Home-tutoring services assisted with technology: Investigating the role of artificial intel-
ligence using a randomized field experiment”, Journal of Marketing Research 59(1), 79-96 (2022) [2022 Impact Factor =

6.664].
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[==]- M. Shin, H. Kim, G. Park, J. Park, H. Ahn, D. K. Yoon, E. Lee, and M. Seo*, “Bilayer-folded lamellar mesophase induced

by random polymer sequence”, Nature Communications 13, 2433 (2022) [2022 Impact Factor = 17.690]
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[==] - J.Hong*, J.-H. Bae*, H. Jo, H.-Y. Park, S. Lee, S. J. Hong, H. Chun, M. K. Cho, J. Kim, J. Kim, Y. Son, H. Jin, J.-Y. Suh, S.-C. Kim,
H.-K. Roh, K. H. Lee, H.-S. Kim, K. Y. Chung, C. W. Yoon, K. Lee, S. H. Kim, J.-P. Ahn, H. Baik, G. H. Kim, B. Han, S. Jin, T. Hyeon, J.
Park, C. Y. Son#, Y. Yang#, Y.-S. Lee#, S. J. Yoo# and D. W. Chun#, “Metastable hexagonal close-packed palladium hydride in
liquid cell TEM”, Nature 603, 631-636 (2022).
- J. Lee, C. Jeong and Y. Yang, “Single-atom level determination of 3-dimensional surface atomic structure via neural net-
work-assisted atomic electron tomography”, Nat. Commun. 12, 1962 (2021).
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[==]- A matryoshka structure of higher secant varieties and the generalized Bronowski conjecture, Advances in Math. (2022), [==]- S.-J. Shin, D.H. Kim, G. Bae, S. Ringe, H. Choi, H.-K. Lim, C.H. Choi*, and H. Kim*, “On the importance of the electric double

vol. 406, 108526. layer structure in aqueous electrocatalysis”, Nat. Commun., 13, 174 (2022) [2021 Impact Factor = 17.694]
- S.-J. Shin, H. Choi, S. Ringe, D.H. Won, H.-S. Oh, D.H. Kim, T. Lee, D.-H. Nam, H. Kim*, and C.H. Choi*, “A unifying mechanism
for cation effect modulating C1 and C2 productions from CO2 electroreduction”, Nat. Commun., 13, 5482 (2022) [2021 Impact

Factor = 17.694]



KAIST'S
RESEARCH HIGHLIGHTS of 2022

1 7 GITES FRO|L{A ST BSOS S, IR HEX 30| HERS J|&S 7
O, MPAZ S 4 JE-27|-5/0|S2|S Dj0|D2 ATHIHAIE A0 TSIk
1T FIEO| YO IO ALl L SI0 7} MR 0| BER 20|% BAS KAIGH0,
7] SOIA S3t M2) gi0] B! E|E £2 H7| MEYS Xd 014 32 30 1B TS
Mot 715 S LIS E3t 012 BE510] KB DI0|22 ATHAIAES HZok= Hors

oje HAIGIRIC, i ST Sol YO RLE| HT MoID] W2 HERAF THH-27|2% of

I Ol2I= HS MR 4 LSS 20N, HSE 4 0l0122 HTATAIEE LED 432 9

St B 148 B3 9 2 SEA E0I0712E1 V150 HAAA 1Y B32 HAEHORM S5 U35

site/yjkimpem UL Oli= F7}e] =44 2T 7|9t Q815 FK| HB0| Ty A 915t 28 & 4 USS 2IDj3ic
2 QITATE BN ZYO| 0124 A HI0|QUAL! SIS KM OILIR] X AX12 XAS O
20, HAFRS) TALS 2 OLIX] M8t AIAE SRS THSa1A| BICk Liobl, 2 7142 2ig o
0| 71 B Y MRIIER| AT K| & OIREIX| MO M| AN 35 # OfLi2t 27t
AFBIE, ZRIE HIZS 270 ZAAZ 4 US 20/01, B Lop 01242 A HE Y ADIE 20|
Lt ALZ QIE{H0lE KBS 240 7oyl

)

Ay}

[==]- T-SD. Le, YA. Lee, HK. Nam, K.Y. Jang, D. Yang, B. Kim, K. Yim, S.-W. Kim, H. Yoon, Y.-J. Kim. “Green flexible
graphene—inorganic-hybrid micro-supercapacitors made of fallen leaves enabled by ultrafast laser pulses”, Advanced
Functional Materials, 32(20), 2107768 (2022). [2021 Impact Factor = 19.92]

- T-S.D. Le, H.P. Phan, S. Kwon, S. Park, Y. Jung, J. Min, B.J. Chun, H. Yoon, S.H. Ko, S.-W. Kim, and Y.-J. Kim. “Recent
Advances in Laser-Induced Graphene: Mechanism, Fabrication, Properties, and Applications in Flexible Electronics”,
Advanced Functional Materials, 32(48), 2205158 (2022). [2021 Impact Factor = 19.92]

- Advanced Functional Materials EX|=& &

Vol 32, Issue 48, 2022. Link: https://doi.org/10.1002/adim.202270276

- YTN Science News, (March 16, 2022).

(@]
—

ot X124

= Jtset ol ELE RS flet Elehg,
IH%% ol ¥ OlIL'III-r b AKX THE

18

2 ITOANS AXF HH HERO| TH5H0 7|A B LITA0| Hofut AXY/TE SIS S o

OF SO TAS/TOPHAS LIS 21817 TENGS JHLSIICt WLl TENG ARIOIAM 48

£ Sy OILIXIS Sof HIEI2IS SO, HICH 4B (ME, BT, OF, 20U 25) % S3 42 2L

EIZ0I STl FAL AXISL 24 S4 BES TSSISTL £7HOR HE TENG AXE AIE &

A0 2oi=l0f BZRF 0] ZAXDY H2| WER WMSE 4 ULk Ol S OIS 45
i, 98, 2, B 5101 CIoSBH HIC 23S BUIEIZE 4 U M8 AXIES TSE 4 US #0 O[LIZ T7| 20|
sas osix me= axm A AMES AXR X860 £ 028 9 4 UGS B9l 20iM 1907t ac

Manmatha Mahato, ZLX|$
HMA S| SHX[2 A5|M, =|F2f
AaT, sixlt, 296t 015
HE5 QU

7| AlS st

http://mintlab1.kaist.ac.kr/

2o % HEe

HeeE Az

WILEY-VCH

BotzmH 3 T

)
>
F
N
or
o
ol

i PLIHES I8t Ol K] =8 AKX} S5 JHEE () Advanced Energy Materials X2 £H HEX| (back cover figure)

[==]- J. Ahn, J.-S. Kim, Y. Jeong, S. Hwang, H. Yoo, Y. Jeong, J. Gu, M. Mahato, J. Ko, S. Jeon, J.-H. Ha, H.-S. Seo, J. Choi,
M. Kang, C. Han, Y. Cho, C. H. Lee, J.-H. Jeong*, |.-K. Oh*, and I. Park*, “All-Recyclable Triboelectric Nanogenerator for
Sustainable Ocean Monitoring Systems”, Advanced Energy Materials, 12, 30, 2201341 (2022), Back cover article. [2022
Impact Factor =29.698]
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[==]- S. Choe, Y. Kim, G. Park, D.H. Lee, J. Park, A.T. Mossisa, S. Lee, J. Myung, Biodegradation of 3D-printed biodegrad-
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KAIST'S
RESEARCH HIGHLIGHTS of 2022

http://janglab.org

2XH dtHE2YA 2 M 7
ot= O|0[X| Z=-Ete|E2| 28

=%

)

: 0|0|X] E2f2)=E

[/ka

2XH HiHIE2A =
F

MRS 22 21 ez Qlel Thgol 2 Olote| S0 H&E 4 gt 242 Ect=22 0]
ot Ol=et 2AE H=Ee 558 4 AU &4 SAM ALDE 27t JAAH. 55 71
I 20l =21 2%t Hihl=2A SHS 01ZoHH A 4+~ & &9 &2 STE2 1/1000 &)
off 2ot HEEBME W2 &S 7= 001X E2telES e 4= ALk 0] A+= 12T
9| O|0[X| S22 S =2 Y HE0IUH, ol0|HE=0IEAM S=2 H2 dids 20l
h-BN %! a-MoO3 0|0|X| Z=-E2t2|ES E40k=0 S0, Mt 715S 0185t Lot
L= U2 HES 7 + A0, &= HIM 2 LA 2440 2EE A2 7|HEH

Near-field amplitude

SNOM
nano-tip min Il |max

hBN

gold crystal

o
[é)}

AIE 5= DElE HM0| Ox| EH 2{0A] O2HA X BEHO| AN S0 SELE HE

dliol= Oe 4= Gle DY 2 X QULL S et ALY 52 MH|8, 188, 28T MHE

7|0 B0t QTR ZOFUM HIEA| SHZ = HOF ok= HX| SOfl 5HAO|CH £5], QD-LEDS}

2 ol fAEYH 0] AKX YA (Quantun—-Dots)2| 22 & -0 M2t 11 FZE0| 214s

Al sl z &as A0 230 43 fAVF I FAUED SQ0IH. = AFER2 Y33 7|8 E
Zsa mEA SA O2iE 7|0 HE Ao ZEHE Solf AU 2 Hillol= A Ot IL] 28 g1E 015t
A= st o AXe| &etE LRIoH ALE EES A6 HUE = U= 7Ia= LI oiE 71e2

QIAMFXIO| AFE K= THIM AXHES HA0| = &50|10 #YoA ZEd 2 4+ AT HEHE 33
http://fil.kaist.ac.kr ) _

T AN A FHEE 52 & US A2= 7|l

Y ¥V¥¥

Fabrication of QD microarrays

0}

Hydrophobic glass substrate

UV-Ozone treatment  (jj)) Remove the mask

o P &
\\\\\?\\@ )

W Multiple QDs droplets
@V) Evaporation

(I1) Put on shadow mask

(V1) Photo-illumi

>

L O

Vapor

c g

UV-Ozone treatment
Shadow mask

~ 500 pm

nation
Ultraviolet light
(o352, (365 nm)

Height [nm]

Height [nm]

Triangular
microarray

New Fetm Coffee-ring
120

3

N s
o 8 &

Height [nm]
o288

3
3

8 8 3

>

0 800

400
Width [um]

Square Hexagonal
microarray microarray

0
900

450
Width [um]

h

New ?eﬂﬁi Coffee-ring

£ [STDV:24.00 STDVA6.85

e

Green intensity 255
STDV: 6.55]

T STDV: 42.86

Red intensity 255

STDV]
STDV: 38.55

Blue intensity 255

a4}

[==]- SG Menabde, S Boroviks, J Ahn, JT Heiden, K Watanabe, T Taniguchi, T Low, DK Hwang, NA Mortensen, MS Jang,
Science Advances 8, eabn0627 (2022) [IF: 14.980].
- SG Menabde, I-H Lee, S Lee, H Ha, JT Heiden, D Yoo, T-T Kim, T Low, YH Lee, SH Oh, MS Jang, Nature Communica-
tions 12, 938 (2021) [IF: 17.694]
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[==] - J. Pyeon, KM. Song, Y.S. Jung, and H. Kim, “Self-Induced Solutal Marangoni Flows Realize Coffee-Ring-Less Quantum
Dot Microarrays with Extensive Geometric Tunability and Scalability,” Advanced Science, 9(11), p.2104519. (2022) [2022
Impact factor: 17.521]
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[==]- S. Park=, S. Choi=, S. Yoo*, Y. Cho, and J. Choi*, “An Ultra-Low Jitter, Low-Power, 102-GHz PLL Using a Power-Gating
Injection-Locked Frequency Multiplier-Based Phase Detector,” IEEE Journal of Solid-State Circuits (JSSC), Sep. 2022. (=
Equally-Credited Authors)

- S. Yoo=, S. Park=, S. Choi=

, Y. Cho, H. Yoon, C. Hwang, J. Choi*, “An 82fsRMS-Jitter and 22.5mW-Power, 102GHz
W-Band PLL Using a Power-Gating Injection-Locked Frequency Multiplier-Based Phase Detector in 65nm CMOS,” IEEE
International Solid-State Circuits Conference (ISSCC), Feb. 2021. (= Equally-Credited Authors)

[=af] - M 222| e I= BHeX| AAUH, tEde =4, 2021.10.26.

- 2021 IDEC Congress Chip Design Contest, Best Design Award, 2021.06.24.
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[==] - Baek S, Song M, Jang J, Kim G & Paik SB, “Face detection in untrained deep neural networks”, Nature Communica-
tions 12, 7328 (2021) [Impact Factor = 17.694] (2021 Top 25 Life and Biological Sciences Articles 4173)
- Kim G, Jang J, Baek S, Song M & Paik SB, “Visual number sense in untrained deep neural networks”, Science Advanc-
es 7(1), eabd6127 (2021) [Impact Factor = 14.980]
[£351] - Electronic device for recognizing visual stimulus based on spontaneous selective neural response of deep artificial neu-
ral network and operating method thereof (US patent US 11,354,918 B2) (2022)
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[==]- Yang, D., Jang, W.D., and Lee, S.Y., “Production of carminic acid by metabolically engineered Escherichia coli”, J. Am.
Chem. Soc., 143(14): 5364-5377 (2021) [2021 Impact Factor = 16.383]
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[==]- Lee, G.H., Lee, Y. R., Kim, H., Kwon, D. A., Kim, H., Yang, C., ... & Park, S. (2022). Rapid meniscus-guided printing of [==] - J. Park, H. Kim, C. Kim, H. Kim, Y. Jung, H. Lee, Y. Lee, Y. Ju, J. Oh, H. Park, J. Lee, S. Lee, and H. Lee*, “Tumor hypox-
stable semi-solid-state liquid metal microgranular-particle for soft electronics. Nature Communications, 13(1), 1-10. ia represses y6 T cell-mediated antitumor immunity against brain tumors”, Nature Immunology, 22(3):336-346. (2021)
- Lee, G. H., Woo, H., Yoon, C., Yang, C., Bae, J. Y., Kim, W., ... & Park, S. (2022). A Personalized Electronic Tattoo for [2021 Impact Factor = 31.250].
Healthcare Realized by On-the-Spot Assembly of an Intrinsically Conductive and Durable Liquid-Metal Composite. Ad- - H. Kim, J. Park, C. H, Kim. Yu, C. Kim, and H. Lee*, “Blood monocyte-derived CD169+ macrophages contribute to antitumor

vanced Materials, 34(32), 2204159. immunity against glioblastoma”, Nature Communications, Oct 20;13(1):6211. (2022) [2021 Impact Factor = 17.694].
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