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Education
2016~2023 : Dep. of Physics, KAIST (Ph.D in Physics)
2010~2014 : Dep. of Physics, KAIST (B.S. in Physics)

Experiences
2023~present: Dep. of Physics, Johns Hopkins University, Post-doctoral fellow
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MATERIALS

www.advelectronicmat.de

Memory and Synaptic Devices Based on Emerging 2D

Ferroelectricity

Yanggeun Joo, Eunji Hwang, Heemyoung Hong, Suyeon Cho,* and Heejun Yang*
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Artificial intelligence-enabled quantitative
phase imaging methods for life sciences
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Local Rigidity by Flexibility: Unusual Design for Organic

THz-Device Materials

Research Highlights_ O &21 w

_|0I
0=

17

Dong-Joo Kim, In Cheol Yu, Mojca Jazbinsek, Chaeyoon Kim, Woojin Yoon, Hoseop Yun,

Sang-Wook Kim, Dongwook Kim, Fabian Rotermund,* and O-Pil Kwon*
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Dirac-Majorana neutrino type oscillation induced by a wave dark matter

YeolLin ChoeJo®,” Yechan Kim®," and Hye-Sung Lee
Department of Physics, KAIST, Daejeon 34141, Korea
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ournal of €osmology and Astroparticle Physics

An IOP and SISSA journal

Misalignment mechanism for a
mass-varying vector boson

22| 2F9| ox[2] 95%= O}Zl BH3{LIX| 25t AE
SN 4= oHXIZ O|RO0{X QUCE O{Z{7hX| 77}

O[FIX|2 U= = STl vl Y= of|LAx|ofl Chet =
B0l O|F0{X UX| RdC}. 22 7|1E2| 23 2 el ACDM
2o 02 7Hx| 2XI™ol S5t A=, olslY n
°1:r"E'2 ofofl sl &< ofqX|2| CHE &
243510 0| 2X|e| &0f2|E 1A} 5t QlC

Su A5x8S

O|E 9ol ARES A5 X 2l A MA
(Quintessence) 220 7|0|x| CiEMHE =l5H= AIO|XKIE
FIH| M A (Gauged Quintessence) B2 SHA|0] H|A|
SIn, 2 915 oojLizta QICk o 2Roil= Ofx| EX}
(photon)zt Z+2 4= A|0|X| #Z(dark gauge boson)0| &
Msto] 245 o x[Ql HE| AL} HSEESITE 0| S A
O|X| HEZ2 20| 6= SHO| YRECE EME + 3
=6, 0|”* AT M= O%EA o] Y= SHEO| 230f YA
= o= A= X|ofl cial A-3HCt.

oiEl2 O|AYUZIIHE (misalignment)2ts Wig
0|235191=r|, 7|=9| 0] 22 AZiat HZE(scalar boson)o]|

A od

CHei M= & 2SR 45 AHo|X| 2E2 Z2 HE

Inflation Radiation Matter
Dominated inated
-1
‘-‘E‘_‘“
| : I T . e L=
. ass
.
FR .
dast -
s
v T~
—
o,
i
a s .
Qi iy L end e deg dag
— My My H
azh. FEdACH A AO[X] HEQ| Y e} AZt0] ZxE
9% 70| BES| Mol F7kste e ol 4 rk

B ZE(vector boson)df| CHs{A= & ZSstA| =Lt
22X ACH sHX|2 AO|X|E HHMA RHH M= LS
Ao|x| 2E2| o] AlZtoj| w2t F7ket=0, 0] =17t
oiLx] EEE ZEAFH 28 L2l &S A0|X| BE0|
gn 230 "IH°* = USS BiofyliCt s HE AR}
H 3150 CsiM Asto 22| 30| SE6H Lol L=
Ao[X] 2E0| ExHE = U= 715 S Eelstolrt

, 0¥ g7 w0 107 107
3 8
L © E y
e 10 3 10-*
] L m
= E E
E L >
T j0 4 2 e
1w 10715
- Px =Pt
e | R | 1 o el B I T | -m
A 109 100% 107 10 10 =
my [Gev]

£3] oA 26t &9l &S Alo[X| HE0| 4E of|Lix][el

e MAet HSEES 5HH, 22 MESHIM MRED QU=

52 &5 2YX|(Hubble tension) X0 3F=el
4 9l Z{oR UBX 0], YoZo| M7}

7|ChEict. 2 917= 2023 9¥ Journal of Cosmology

and Astroparticle Physicsofl AR =|SiC}.

[DOI: 10.1088/1475-7516/2023/09/017 ]



20 KAIST Department of Physics Newsletter

Ultrafast Spin Dynamics Lab
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Superconducting Quantum Nanoelectronics Laboratory
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Neuromorphic devices, Interface logic devices by quantum phase engineering,
Atomic-scale manipulation of energy devices, 2D magnetism, spintronics and

Energy-intelligent quantum devices based on low-dimensional materials
ferroelectricity
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Quantum phase transitions, Spin transport, Topological quantum devices, Van-der-

Waals heterostructures
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Material Physics Laboratory

Er

ALZ0F

ZEANH M2 S| 4ol chal AR &L Ct A& Ao= Pulsed laser deposition(PLD) system,
Scanning probe microscopy(SPM), Physical property measurement system(PPMS), Raman
microscopy, Electrical measurement system, Photolithography, DC sputtering/Ar ion milling

chamber CHFSH 2|7} H| 2|0 QELICH

Topological defects in ferroelectric materials, Oxide-ionic transport, Ferroelasticity,
Hydrogenation, Crack tunneling device
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ZME A= Qi
Superconducting Quantum Nanoelectronics Laboratory

Al L2y D4, B3 WAL 28T, 0/, FehZ, A, HAK|, ALY, 0[XIS

OIFLEOF  HEs ZFE J|d Ut 2 0/8510] YRASH HAS T, MO L HFH= A7E Sskn
QUELITH FHEOR, (1) Z4l2 TES 0183 212 ARHE OJZSI(two level system)2A E&3H2
£HE 0j0|320 BR7|9t0] MERRS S5 A0| U SHsts, ZHEH 7Iu YNHFHE 1osts

Z|2aAIE0F Quantum computing, Quantum sensing, Transmon qubit, Circuit QED, Josephson
Parametric Amplifier(JPA), Quantum random walk, Gate fidelity



26 KAIST Department of Physics Newsletter

NEM 24 7|08

UXIE2 EE (boson)O|Lt HZO|2 (fermion)Ql ZICE A2{A QICt SEX|2H 2X[0fl= E=/H20[22]
ENE WEX| b= S0I5t ZUXIS0| =Xl 222 oISEIQICE [1,2]. 0|F2 OfL|2 (anyon)o|2t1 =2|R0, 7kt OfL|
—— =T O

2 (Abelian anyon), H|7}&t OfL|2 (non-Abelian anyon)2 2 £=EIC} [3]. OfL|22 24 2K} = 7| (fractional quantum

Hall effects)Lt 9|4 =M= (topological superconductors)dA S5 (excitation) $IACE LIEFS 4= UL} StA|o| B

o — Ls

rlo

= 20, 7ket oL 22| ZHS0| =2 Z=FEIUCH [4-6]. OfL|2 2= O =2 ZHIAH| (interferometer)L &) 27| (beam
splitter; quantum point contact)E &8s}= 5 W S0| 22X Ql=0l, O F W 2at7| Wito| A= 2l2|7} 2 0|2 JF0|

ofal WASIRACE [6-8]. OHLI2 BES I8t &7|2| 2SS Of2Holl 27HSHTt.
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T8l 1 §Z9| braidingS SHILIM, £ QIxfe| A7}
braiding T2| &Ele} SUSICE O|= st 2ARtistof|A
HiR= EZ £ (bosonic statistics)?} H20|2 S|
(fermionic statistics)0l| 2t O[SHEICE. SYsH T XIS
nsEeE WasiERt T eXte| ¢X|E HuststH
HBEO| A= +1 X7}, H20[22] Z= -1 X7t

= LR YRIE

& W Stastst 2t 9|deHy (topological) SHOIM
S¥510{, EZE0|= HZ20|20|E braiding 20| & i

oiCt. X, BEO|LL H20/22 13 12| §Z #eS 5
ASLL QEZ HOIS 5t ALY, O YIS 5K

Aot 22 Hejoll A ELt o[Z0#H|= braidingo|
S8t 2|0|E X|L|X| eb=Lt.

K|, OfL|22| Z<L0i= braidingS 51T AEl7} HHAICE
7Fet OfL|2 H<R0ll= braiding F0i| HCHZ0l 121 A4
QIxt e2miv7} & OHLI2 SO SHEICE 017|0IM viE

oL
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1/32t 22 £ 250|ch (BZ2 v=0, Z20}22

v=10| HSEICH. XAt SoHXI7| W2, ol2{et SE4S

2= OfLI22 7tet (Abelian) OfLI20[2t £EC}. B[t

OiLl22| A= braiding 20 & OHLI2 SEH7} Olol| CLE
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JR3. OfLI2 ¥ 27| (beam splitter). OIX2 MEFT} SIEF 7FERIZI0] oI Uxtel H2 (A AM)Z} 242t Sk & F2E 5Y U

(quantum point contact)0lA] MZE ZFEsH=C, 0] 2|XI0fA OfL|20] g Z=0M CIE 22 & 5= QUCt (tunneling). 1% J2I2 HE°| Y 28

A

LIEFHCE 212 HTHolA AL OfLI2 (F24 M2td)ol niSels= SYM 22 EECL 5, ojL20] T Z2E M2tM REF ¥Ho=z
JHALE (M st ), S LIRI0M SIEt H22 FOoIM AZ SIHoZ F

LIEFAHCE 212 ST YUAME OfL 22 Ete| UXIR F2E 2t REZ Yoz F|

_|

ZoIct (¢ statE). REX 72 anyon braidingdfl 2/t Y 2t
QICt. of ofiL|2o| utESEle= 2 EX| ob=rt I oY,

0] OfiL|20] £ 2IX| (quantum point contact)E Xl M, Y IR0 A CHE OfL|22| SF 0| IXt LS00 2J5f LIEIHCE 0] S5

OiLI22 ALE OfL2 (F2M 44 12|)S braidingstCt (zh2tM MM 12]) [7,8]

(al

Zhet i oj> o| &St Z40|Ct. braiding M, 22| YUXIS9| Manfra RE2 E A 2 o] L& E ZHdA|
xl= Heto| gl F URte| UxRtdst MEf7t oL 22 (quantum interferometer)2 0|23}iC}. (22! 2).
ZA20||= HRACH Braiding2 H|=AX (nonlocal)0|0, OHL|22 o] ZHdA(ofl LAIAIZ|H, OfL|22 O7! 22| =M
2l&et (topological)2! Z{0|Ct &2, 0215 9|45t ZEL} F2M Z2E W2} 0|t F 42E W2
ol 212 3RtAM = & HO|[X| =L} 3x[I0|M= YAt ItSES0| ZHdsto] ZHYAIE Satste MR
Jghe| 21Znt 2% g H|wsl= Ao 2o|o|stct. Aaks FCL 0] ZHY #Ako| oL HEE= ZHdAe| 71
3RHAOIM = OfL|2 MENZL & He|E|X| 9H=L}. Xf2|E mizt st £ 2ol o] ZEE 7HIA| LR
XISt OfLI2ES ZM D E7| =|0{A braiding0| I0{LtL,
=25 YA &40 19820 LHE! O[2H=, OfLI2S ANHo=Z 7HYA M7 7 FHo §olgt MSE
2t74517| 9|5t A7} X|SHOR QIQICt ofL|Re| 24 ORECH[5]. SHH, Feve waElI2 B4 AKX} & Fodof 713!
3517} 1997H0) SHE|0] OfL|22] =Y 7Moo Cist 4l 27| (beam splitter; quantum point contact)&
7|ciZo| =of%iCt [9,10]. FKte| X5tk eQt HmSHA 0|83}UCt W 2&7|0f = 7He| LIRSS LAAFHNM
B¢ Ui 2 dYo| 0L 22 e/3 Tt T2 E4 MoIE O 27| EEI=7IE ZE3UCL URZt HEO|LL HE0|2Q!
Zr=rt ofiLjRe| BEA EM9I braiding SIME2 O350t Aot iR CIE A8 Zut7t PoiX D, Feve mpEI2
ore L0 E7stn YAL|X| QL 71 ofL| 22| UALE OHL[20] M= SSsM LIEHH o= Ay AAE
braiding $4£0| 2020'H0]| & A& IS (ZEA & i A1513IC [4].
2E2L st Gwendal Feve m4E! [4], 0|2 H5 Cist
Michael Manfra w8 [51)0f] 2fsf M2 CI2 WHHES SFX[ZH, O] SiM2 stAe| SaXol 0|52 M2 2|,
7|4ro 2 HEE|QICE o HMSE 1T ORI T 0] 3il4j0| EXI30| 2 0|2 AZIof| 28 2&{iCt [7.8].
TOXt7|E (10 Tesla)2 21715t 2 X2 (10 mK)OIA OHL|2E 7te| ZE2 LOoLIX| 241, 1 ChAlof| braidingo|
E-sfjof ASEICH. UO{LiCE OfLIRE Zte| £F #40| OIL|EE, OfLIRE
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HE F= I20]2 3 WS YAIZ|H, 38 32| 21Z0}

Zt2 "l Hsto| A0o{LtCt, 51X 3F OfL|2 S THE UAIA|
7|M, gl 2st7)0]| CI= ofjL| 20| ¥X} 250] 2J5H LIE}

£l OfiL|2€ braiding $iCt. (12! 3 REZX),

0] braiding2 O|X}¥ S7t0f|lA BFsl AZE 2tM 204

thZ10] OtLI2L, YRIE A= &
o =28 WotM ojLtct 2 ARZEI2 0|F time-
domain anyon braiding0|2}T HHSIQIC} 2 AR

O|AZ}H 20| =0k 1714
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9| Moty Heiblum 24 A%

ElT} ZSATLE $#510], OfL|22 B JH2H W 2870
IAIA|F |= A0l time-domain anyon braiding0i| 2|t
MSE LHFIN L, 2 A7ZI0| 0|22 UBSIACE [6].

OfL|-2 braiding 31
ofoj| k2t stA|of| A OfL|2 23t0f| BIXIE 7fstal RACE.
0|Ho|| AUZE HAEL 7t OfL|RE2| braidingd|
7|25t H|7ket OfjL|2E2] braiding2

A EHOIULCE. H|7Fet OHLI2 braiding2

+=0] 012 AHBSA MR

Q| Ak kXt ZAEE] (topological quantum computing)2|

2t [3], OfL|2 A7t O[R| M22 H7|E %ol
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