P A= E) (Brainkorea21 NRE)

- 421 SEIBHRBKI21 ALY -
OIZH2IXH SSALS
ele E0HugATE)
g 21 A

2023. 2.

10

ro
H El
e
4]
= 4l
0




r4gA BK21AHA ] HAAA FEALE 7€ oD
AESATH AFHHIT BIA

TELES 2 |
Al gof| Azsier | AAR} | @sl = F¢ | 28d7Y
. aAEF gAEF !
Sjerivol TR | A¥w | ZEW | 2¥w | SE®W | A€W
RS 59 NC0107 LAQ705 NB0901
H] (%) 40% 30% 30%
LEGE sha 3}

AEET |FE) AEF3E FoUA YA AE
gw |(9E) BK21 Education Research Team for Bio/Energy Photochemistry

& & o st 21 1} 8}l () 318} aH(3)
A 9 ag
ASHATF 7 3}
.'|
ux . TE A7 a>
9E| Sung, Jaeyoung redH
' E-mail jaeyoung@cau.ac.kr
R ] 25 1A = 2Zd = IANE =
2 Argn) (09212 (203722 (23232
M l2ax9z 183 366 374
ZF A7z 2020.9.1.-2027.8.31.(8471 €)
7 o4 713 2020.9.1.-2023.2.28.(3071 &)

Heole 494 BK21) A A#97E RuAE ASFUd. olgd, HaMdes Az o2
Ygo] xFE A ofstgon wef &9 Aoy FUijt /7 HAE Afels e AEEe
ol Zdtalee A

2023 449 24 ¢

247} LEATYR Agfsj;j;f‘l)ca
g Zgdsam AtEus 7 = s
2+l 3} Zgusta 24 w4 ||

AZATAS oA At 1o ¢



F40]

A =33}t A | =]

B33 AZ 83 533 ezE

B AL A 71 A8 &

o

e ofy rr

]_

O

o ARG EE, FAIHA, AUARAEAZ d
3 2 9 olux Roke] EA ANH £2E
29} ggRok AEATALL FFAA )
T AREe gadel fol} Aad 9
BT B U/ EAEE AU EA AU 22 oS E Aol

B 53 *ﬁ%ﬂ%ﬁ}it‘ﬂ:a S5k A A
2 ZFA 1 Q. BK21 Four 1A

N

O

EE RE3 AT RE 2E S
B AU, 2ol Sens

&5t wF AT BFo IASE st M3t

AHHF 99

=

EA43 a&: i wgAol BEefFee ARdse vhdst
&3¢}, Fr71gte g AF71Ee 5 4] g oy A/
A 2% ddd uAEs AAH Fe fHste] fA 0}05{1:}

st ASHY A8 R FAAA JRE: AA f e WA A s =
sAEAE deAd= 11%537}01]/‘1 TFAReE Aesa, Li} HARL
A AEE =Ust] distdA BEY WED S AASAH. oy H=7 st
LA FFefry ol o F= ?i:rL°1 ZUE Aol #E5F A= A=t
AFRATH 25-A7 AT AoE ML 5 LFste] 2oz sf25H
S ey gE AR R4 @?JE:L%‘% 7HJ4 LR s Rl ) A §‘r5ﬂ+

¢

2]

w5 AH 0}9&13} olE T &
AL S7kska dnh B7E7E
A Aol A F A= AEAT
#3874k - A8 24 2 S 9
oF =] AR/ A EoF %Zﬂéﬁé
=8 I A= dFiEEs &Y

2 we A5 43402 ABHAG. B ow 4 ASEE 2uetel
WAHE AHGORA B AFATY 2% BSFAYSA AARA 57
A7 gt AN AT FHFS WY /8S ﬂl—Lo}?iﬁ}

AEART Y 23 BRATG A4 2 2% B NS A
4 AEATAE 2AS] FAHOE AVGE AT WEIE B A

B A MEG2E YL AIAE A & 2k
A B3 22U9E BRG] AY AT F o) 8] B
1099 AT 2WRoE AT QA ol AR UG EE

ml

SRR NER

=
T 0w 9 ¥ BE

ot
1> -l
o ot

| 7
A% 33} gAY Sl SR S5 ATE

2 FHEL V1Mo AR 5 Yt B rHASA

MR 1§ A OO Nad 28 Z2ode T & 285978 gay




A&, =22, R&DAH 115 5 ATFAEA Aol & 78 &
=

=

Global Ph.D Fellow ZZ 1382 53 343
AEEREH ARAFIY ¢+ A
55 AFA vt-Eete] FskAth

AT9F 99

g T2 FAS o5 9 43 AFA 29 A% A9 A= AToB
o AFAS $EAT AN el FAL ASHoE IsGTh AL
S0 A b= At

A7 Az FH X 7 2 YRR FoAA I waAdTEH En
B 2AATAYST AAs] B usAdTE 4% gotuase] A7 #4
ol Bed dzs Frhe FEeAT

A9 MEAT B FEAT BAS ABURHG Rof A9 95 AW
3 37 ARe AT BobE ARSI, AA A £Fe) AT BEL FUs)
Atk olel@ = REATY =B QAo 24 2 A BFY

=

< A FEAZ

FU A= A77)BY FEAT B U AT A7 B BEATE 5
d T AEAS RAd 147 2 ATAESH @ 0@ BopolA AT
2 SRsiaTh £ ooty A7AR ole) 719 Bd AAE 238 58 A
nuE AHERT, S5 dTrwel A st B - 4k - A
5 A dde A TEATE FAsAT SAG B A7# 4% ety

<)
A rEeE dTFdes 2
AEATE TEAF |
TAE, Z1AEE 59 Jidel =dd §FATE S, A AL
AFE) A9 BEAE do7)a = COVID-199F #e 387 744
Acko|y} o)atatera A 7ky e /oA Hofo] ALsZ EAE A
AE FTATE J4FHo = F3e A
Hetrle 4 AF A 2 A dAFYE 2 F84E A& st
o FEP AV Zol F 599 7|&o|H A, nlo]2ulx o] njo] B o
It YxegdA Fries oHT Ay, AW FJEATFE T
SARS-CoV-2 1% 214 gt Ax"HS AL 5 ods AELFsstad
A A AHE ATl Wl
HEA 94 Y ASATE W 9 AFARE AFY FUrE
A, dA AY AdFE AEFoeEA B usdTY A7 HY &

=92k =

4e wolx vk A= Aeustm

M of
2ok

|

a4
e 2L e i

¢
-
.
:\_l‘
of
o
re g

=

o ox Mt
ox,

o
593 AFAAE AFHOE oFst=d MA HEE A

e
=
=
X0
O

FF A3

koot

X
o 4

AAY 4#4E Fistn waAT
REATY ATATREY DA 5
ol BB Bob Be%, A A
42 FYY A olh

o X e
Tl =2
— Mo 2L

wmﬂmlmﬂr{n

ox

ot ool Bl R OIX Oz ¥ R o Elox
g W
=t
oX
T
N




2 2

[ ZLATFEY FA, HA L ER coomremmremssrsssssssssssssssnees |
L B%97Y 74 2
Ll 3%a794e) ug - 47 93 9% 2
12 Bherel SakR) a% Al wE B Fel AR 3
13 w5ATY ooty sty A :
2 WHATHY A % Bx 7
21 mEATE] WA B BE SHE 7

1L ws3yd 74 94 *9 18
11 w5344 74 4 &9 434 18
1.2 #3872 8] B4 27 Ady ws Z2 0 d3y A L &Y A e 32
2. JEYAH dF 9 Y AF 37
2.1 B37F i 71xF distdA 1y g2 9 wjE A3 37
22 SATHY 5 gighdA g1 9 A A3 38
2.3 FoAnisteA HACHY A3 41
3. A 79 43
3.1 st A7 A48 74 43
32 g A7 T8 =X 44 68
4. ARAFAY & 71
41 - AXAFAE g5 g 2 dF 71
5. FAnTo uSHHF 7
51 Ao wEdzF hEHZ 7
6. a2 A3t M 78
6.1 & Z2 I A3 A 78
1. ﬂ:fl_gg]%]: oélgl ceseecresstenstanttttistnsstnsstnsstnsstssssanssrnssanssanssanssens S0
1 FoAu AF9F 86
1.1 A &5 43 86
12 74938 = 87
1.3 uSATEHe A7 g 44 91
2. Ak - AREl O] iR T = 96
2.1 A - A3 A s 7o A 96
3. AT A A& 100
31 FAmre] FAs A% 100

s> ARAE



—

497 BK21 A+




L Rga7ge 74, WA 8 B2
1. ASATE 74
11 254798 2% - A7 - 93 4%
4 9 g 2 4 A3 g =2 Sung, Jaeyoung
A Fddstu 2k 78} o s ) s} ()

<F 1-1> #H7F "/ 71%H2020.9.1.-2023.2.28.) W nS5ATFEHE W7 %
o1 o DRPEYF ~8 |2 s e
(YYYYMMDD-YYYYMMOD)
1
2

2 uSAdTEAL 20159 1295 H dxdTFATEY godTFA (Feld A7) A AYES At
I Uk 120d @A AFEEY & WHES 2o FehEEsto] Al i stehekg FEshs AH e
7€t Rate BAIRE 5T F e “AESEEHE” ojgte AEE Eoks A& 1
T84S ATt #E sA9 #AUES w3 Q. 201540l Physical Review Xell WHg-&SA 57}
M 874 wgt FEZoRE QF5XE “9%FA W3 (vibrant reaction process)” olZH= Al
S AA HAxE Aerstalar 2018 Nature Communicationsell Al W) MuExte] o532 YAd-4
d Ao dRtdow AL 4 Qe “33a-5H A (Chemical Fluctuation Theorem)” & A Fstar
olF AR fFEd WIS ¥ ollgt AE W FAA HAAY AdFAAe} vluste] dE5HA
th o] HAHoA AEE BEFEHsHA rledHS S8 20199 mlgstEd 3B (PNAS)O 7|& &
s 234 T BEF &9 Ul & 5SS s Ve F de

A

AA AL o] WA E TFF HRFAAA BAFE AP Aot vlust

) 9] A AT FZFAAI S Aol 2015 TiEHE)
&3] A1E A=z sted, 2017d =4 FAEE S SigmaPhidl A H-¢- LAY, 20219 JA=
g3lstds FAe vk A 20199 HAStelA ANHE =A T8 ETS(A3 Workshop on
Mathematical Life Science)®} 20233 APATCC (Asia-Pacific Association of Theoretical &
Computational Chemists)e] 71z ZdAxZ =A@ ul gt HZ A Al7|et o|H Al7|E ZAA
G2 o gl A Y] dstd dAS FHHL oY A AR A4 2 4 59

04 A7 4% AY ¥

AFas 19, A F A5ag 29 shAag 39 AuAERIY 69

94 A7 WME Ueruy AQ:

MAY (Ed EHsslsnsty JUEY 2u) BHFE (LUsta J x4 AT 9
@ =dist Sas v 3 A7) AU LG ARAZ AQATA); FA4 (Ul et
MR o E7] (HaEPI ATs MATA) FAT (@A Aetista 729 ATe, 2023

_2_




T d4)

sl

+

=18
b |

University of California Berkeley

&

ksl

&
o3

A (IBS

or

s

2011w AR

=
K3

3

A

L

o

671¥)

2015~ =) A E3}

TdHstn AT v

Fouista

XH;

20183~&

2014~20163:

e

2]

79

stet 7] %)%

FATATE 23

Sl

S

20223~ =)

5 A% ol A

i

i

2022:3~2024

o
oF
nR

&

X

e

2016:3~2018d gr=A T

20183~&

201913 ~3 A} SigmaPhi2023 Advisory Committee Member

o] A}

Ak
.AE
Ak

No

i
—

5 guavoln

}-

;Oﬁl

s}

1

_GL

o

]

2013

=
B
X0
K

¢+
2

12 oate SaE) 44 2

<#F 1-2>

ol
ar
1o
0o

o)

-

ol
I

ol
ar
1o
00
o)

o
i

ol

ol

Hr

ol

0y

i

ol

0y

i

ior

el

o
=

or

Jl3l

=
o

10155278

10114925

10148510

10182784

SEHE

S

R
<0
U]

3

2




o o
> >
> >
|3 |m ||
50 |p0 |0 |iF|iA| T
0 |30 oy |30 oy, |77 20| 27
w0 ™ o ™ e ™o | 0|
~ [r |7 |m[mm
O |of [of |mb|mb|IH
or or
ol ol
= I
O o
— (0]
Al (<o}
(@) <t
[a\] <t
<t (@]
© —
(e} (e}
R) 30
ol =
Kq K-
Vo) (<o}

7 i SaE) 3%

1.3 2§44

P
)

¢+
B

R
s

o
£

<z 1-3

(9l

._.ﬂ (<o} O
<+
s
> &
0 E o o
L, | ab
A
0
<+
<
m_ (<o} O
Kl
~
| o
o F | R
3 | A a0
I A= | &=
iy PR I T
Dz Dz
oll gy | of gy
3) o
M I ©
—
<0 o N
2 S8
0 S

0
)
o
gl

+
B

o

7
o
Ef

<#F 1-4

£
=
m
ﬂ&ﬁ © (@) (]
Al
)
(a\]
(V]
o
(aV]
m
ﬂ&ﬁ © (@) (@]
m
ﬂ&ﬁ © (@) (]
Al
mJ
S
(@)
(V]
m
ﬂ&ﬁ © (@) (@]
w | —
m ﬂ—m © (@) (@]
~ (aN]
¢ ]
F | <
A
B S|
5 %23
_l_l _|_..~_“_ __A_”_ __.A_“_
e | o
W] ko

3r
Ho
gy

¢+
B

R

7F Wi/ 71712020.9.1.-2023.2.28.) W nSATH

3

2

<£ 1-5

"l

s0/8=

ol

Ho
Bl

&0
)

3l
&l




< 1-60 nHATE B FoAistay A&
BOICHSHA A £
=
A4 At A A AL B
eI
St 11.6 11.6 22.8

<E 1-7> B7F W 71xH2020.9.1.-2023.2.28.) W nS5ATEH =< Froqst

20108t A
%l &g =z stALE Al Y &
=0 S0
Government
college
1 Ali Hasnain oI At university
faisalabad
Pakistan
Government
college
2 Ashraf, Awais olE university
faisalabad
Pakistan
3 Chen, Jiadong == =AHE W
Quaid | Azam
4 GuIF,{aAnr;am oA E University
Islamabad
Sardar
5 Ghosh, ol Vallabhbhai
Shubhadeep == National Institute
of Technology
6 Huynh, Thi HE VNU University
Minh Ly —-- of Science
A S University of
7 Kashif Ali oI At Malakand
= Hainan Medical
8 Lu, Mengdan == University
Madhura Shivaji
9 Pradeep ol University, I(E?LE)S
Deshpande Kolhapur )
Rohini Shivaji
10 Hanmant olE University,
Shinde Kolhapur
. Institut Teknologi
11 Stegntahme, Ol = I Al OF Bandung
University
Savitribai Phule
12 gﬁrrinkt;%i ol Pune University,
Pune
Ho Chi Minh
13 |Trinh, Hoa Duc HIE City University
of Technology
Wicaksono, Universitas
14 Wiyogo Prio eI UIAIOF Indonesia




University of

. = Jinan
15 Wu, Yixuan = Quancheng
College
. = Nanjing Normal
16 Xu, Ping = University
. = Qufu Normal
2
17 Yu, Qian == University
Qingdao
18 | Yu, Xiangdong Agricultural
University
09 Zahara Batool Islamia university

Bahawalpur




Fa

|
s

FALEA, A

had

kol chops

RL

oi7] Ho

=i
=

2 AYER)
Hofo|t}, &

i

S

&) B}
R

W A= 35 34 I3 A9E BE

9
pa

NI
ojn

J)
o
Hr

el

e
A

=
T

;:‘_:l]_.
3} ol A

|

s

123 24

=
=

9

Al

A ARl ell A

o= o
2] A3

o
=i
=
=
fin

<

5]
i

=
=
R4

te A=2]g3tst FokollA

S

g]

/

Al vl &8k
3

A ol
A
2

jLN

A3
!
23}

S

=i
=
kil

Zl
4

Aok 2k
MEI F8

<

FiL QA 7h7kEe m el

L 1) e FEE Fofo
2 s

g AFS7E A

o

5

A

il
o
~

W AELF3S FoAA F4 AdES) HA

Bool A A7

s}
of

A=) 3st

] =]
= &3

3

A

]

)
—
o

!
o
il
25
Hr

)

|

——
o

oju

Telo] Aol ¢ WAL @A

oA BK21 A}

ox

|

o
!
oju
il
25
Hr

1o

o
o
_ZT
>R

St

o]

B

L

ofefoll a°oF

=

=

s of THgol A

At TR, @) A

S

[<13
o}

=i
=

SRR

S

£¢ vhd

}

R4

& (1) w4

5

l:g—o

7%

3 9

J3

e

=3
=
=

:’.L

H71717F (2020.9.1~2023.2.28) F<k A2 thul A7}
2%
4%

.]

[e)
=

29 gstd 2494 2 AR v
:'.L

o agdTee] o
PN
T

1) AAH

W 371 71 W AF g¥ 43

H

o
£

o)
o
o

FA ot

S|

&FaLzf

skof 7R

0}

X
=3

o

J

W2 % SATRE AN

) AGAA Eo}

S

Sol #l

i

S

&

AAmIHE |44 kA A4

A7}

e

= AlZto] gy o=z

9%

ol

o
o

i

Ho

o)
i

o

o

gl ol Eel AT 1

s

}‘i_:]_

o=z 7

4

Ho

A &

o
o

;o_l

o

3]

h7y @2t 2

)

ol

AN

+




AF-AT /I 2§ = AL

B2 AdousEs Aok she d AR offA nFe] AE FHSb= FAl tistdg S

A7d e F4A7Y) Aokl B mAEo] ReD ZH2E H3How AFHAL. 53 AEelts

S #d Arie ZAY A B AEA 2 #d A FAEs Ao HzE Alesta, o
< 3 3

W, dHoly A4 A %
2oz Fued A w9y 9 B4 il
A o, a8l AFAE W AFEAH g A&
ot o3 HuH} WSAAELS WIAYEC] = Z—?
t & E%°] HAS ¥ oY}, AFATE AYok & A
ot olel] #aiA= [ O-71 B 713 W) ¥iad w8HA olg AFH A& Houth
& o WX nAd S B3 9AH, AAH n8AAH L AR &9

TE A SAA tigd 4 dA=FEH wid @A ZH| 74] [RERAA
e & AFste tigAddEo] FHRA FAe} A2ATARE AHAE F e 7Hs
sttt ol& H3 B uSATEHLe 292 EXFUEPFLS vl= f1=2Al F
of tistd 9] ol AAFS ARFA 7] &l 2021 287], HASo® =
7122 XFHFH7 oA  “Thesis Background Exam (TBE)” 2t TFAIE o2 HEsle] styE9] uj
ARAAE AlFH o7 Hredeh = “dx H7 RaA(Annual Report)” = =
AE AH9 A% AAHLE AET & UEE 7|EL npdsYTh
D =&AEAE AIANE +FAE AP 7€ AHY FFETOE MEE A4

= 2

re
m

AR

stal 1 AdE %E 3%3‘1}% FH%OHH] aRHoR Xd‘?—if? = 9o "¢ F8sith. o] <l
= £ WX v st WALA g Mukalg et o 7
A g #HAs =&EAEAA TF<EH7F (Thesis Background
Examination, TBE) A=& Z=dste] AAsHtt. old #siAE [E 1-3]1 H7F A 713 W TBE
ANE Al AA O s Hodth
2) A Az A HIA (Annual Report) E¢: 710 B thshd S v £33 B& thstdoA
cumulative exam, qualifying exam, preliminary exam, =% proposal, ¥ proposal &
o] FXt BrE ol tistedAd e Y A=Y AFAES HUbskath B i SdTH
< A AT Ul AHAE HUF BAE AgEa 292 23 FUE WX v st
Ae T AR FAY HUbet AR S Bt olE fd AT e
AFzZA BE o thd 1770 3&%2& TAE st AxF A4 ®3A(Annual Report) 9
215 a1 oo 2 iAol 7 FES ~xE PYrista I AHRE AEnTe AEdo N
A

O ue d7ARA dde] U ¢ =S A2"S FHEY. & a8dTH 2% HASA b
AN EL o] Az HAH HIA AEE T3l 222 EAS Hriste 7188 7HAL ARn o
FEE T Ad @ elE Sotrv 2l A o] A7 AHES =okE Vs VR #
ofyzt e AFARA ztFofol & AT AFH YESE FEE F A= 71¥E VAL AT

of Axt HA HiAM Axs & A5AdTEH &% dgkdAol 222 BE3 FE5S Mer Ay
d g s 718 E ATt oS 4 dTAR *é%?‘iﬁ = Qe 713e ARE AFsts
H & =0 Ha St} ojol] #3 tisE At [F I-4] H7F 713 ) diskdd A3 Hd B




Al A DA A A AT

B A=c]33s 543 a5

AED B3 ARAF EY LA
A =eFsst Fof dE d7UY =l 2}
AA 20218 6€e B wSATEH &% digddd 7|E S/e AFA FUtE “AEFEE
(Bio/Energy Photochemistry)” A& Ax 714 o =
B3 AR AFoE AEYFSE #H A5r|s 4G AME ZA 2 F wHEs AdEHoH
ojol #ajA= [& I-1]1 Y EBJ3E ARAE ndAA, [& 1-16] F7 717 W B ELJ3E &
A B3 E, 4, Ak B4 Z2E nHE A s Ho)

‘AETF3E FYzxH SEATY A4

Ao B A7rwe] YRR Hof 94 ATAES A 2] 2AS EE ABYY
A, o)F WH

sho gz SEANY AUz ARRAT. A4 44 2 23R Ay
A A S FEAA B2 AT ol A4S AL B wH

AFASEREE WEFS e & UE 7138 AFstark. ol B3 )
20 AERSS gt 29 SRAEY A4 Wdel es ol

B a8-97 48 72 75 3

HE R ARAT DE-4TIAY B3
o We FANBM BAAYETe] AT
N egstdch. AR RHT B A&, A
Wzg AFHow 2P B4 AEY A7 £ A2 AN BoHsHAT
ARk e A4S A Aol =R W Fom = o9
FxE TEAGAG. FAHOE B AFATEE A Al B WE-AT AAY
BRI, DFERRY s ol 24 3 AR, AFAS S SR,

3, whol oA B3tete Aol 85HAT oo BHAE [E T-24] B

3 0% 298 AW e Holal

a7 AL 254 ¥4

oY I
o
off

= R
T o

o

:i

Z fo o R
b M

>

T

R

ol

:i

_|1m o

£ ot Kl

- rzi
o
=y
o
ftlo
2
o o
Q‘L
H
)
oy 1l
o2
£ o
L
El
o o
of
N
N
22
)
o
o~
Jm
ol
o
L
o
:?l:‘

S

to 1% -4

R8st olE Bl hst
tede] 2 ARG s <At 1;]71] 333P°4 }3?—-_} AR ol tigk A
I-13]1 &7} 712t W R&D ¥ n& @HFel F= Hodoh

&5ty 9 BK21 thstdA Sh=issA” A4

TEHS &% ggdAdS AAR 3t A7) Alvus AAdeda, 20239 149 A 13 °
I 9 BK21 tiedA SrEEstSATE JNH AT EHQ%@ES MNE AT AHRE F
nero g Aw/og g9 oy B #Astr)e, 4, A ZAE siAs] St BEE
ool tha e [E I-12] 13 2] s87 @ BK2l 4t SeEsEa @
5101";113}.

‘BK21 TEEAA A4 2 ‘BK21 E¥ ASE AR 9

gty ENA A7 & SE ol tig F1RAE Asfstaz, vd B aSdTH
d B¢ 5% AF AAE AE SFAEAA CSFEEA S AEATD 13 A
EQZ 2021d 8¢ 23Y A|13] 5= AldAS

T v A3, o s Aol tisiA 2022 7€ 189 A 23] 9
189 AzxATAEy 65 thstdAoAl AR H oS T3t a8 20219 1293

N
Hwﬁ

o
-

ofN rfr & o
Fn

@
i)

ol
_l

o Z
El
o
g
_C|>1_l‘

02
S
|

o
i

B odo Jo oy
o S
T
21‘4

. 3R
fd

oH.
é
o
F ol

to o

2 ol ot oy




20223 1290 wHATE 2% AT @ A 7193 gAY ENA Sddstn BK21 Ul$

eSS APdoew ‘BK2l E
e FAZ mS 73

2 uSATHY 5% A3 g%

< o
faig o, A 713 U A48 ZE9 AdEo

e
o
%
aj
2
!
12
>
=)
re
ol
£
Ho
of
QL
2
0

A
fg weith e Zoom AT o] HE Bl A% =
o Hold EEE 20T + AT, ol WEAANE CE 2100 F£ AT £, £ 2HATE
ad USUAEAA FASNI BPHF ATl FAY Wk % AT AP 4 5 AUk ol
% %3 gatel sl [E 1-34] W7k 712t ) Zel ohstUy 24 ShEdis Fvk dE AR 3
“35ch.

. AR 3t
WA E] UA, B, %, B 5 ARHBRG FA BAS DY £ Y& IFE e
AR =Y dFa 3 YA BRAF/AEY Z2ade stk ool BAAL [

I-19]1 7} 712+ W B Q713 W& Ad, [F 1-211 371 712 O ity 44933 sy 2
A4t Aol d& =l
"3 El%ﬁ}f—ﬂr ol #r]e “‘El A3 B4 A @
SoTElo] EAE wakol AYEa]Bsst Be “ay
3 1i‘rﬁﬂr Zol AZs 1Y TEIAES FASYTH
« I8rlE A4 A3 EA dEY g 9
AEeFslst #d AW I <R RofollA HA3r|EEAd 4 F AR A4 sAS 3
71 wE oo AF7|8E | J1IFAFEEs e, FHIsE aAES AYHE AHIAT ol
Haj A= [& 1-2] B7F 71 W 3A87]< - A - A3 B4 sl23 was Ad IRl e o
ATH
o HATr|& - AP - AHE] EA S2Y vy =29
4974 BK21 ArdS Tl EDZsE A AU EA HAY AT A, AE 24 A
ATE FEA HE F =S v 2 vay 29SS g_og—a—}giu}
1) A =3}8+%5 33 Chemical Dynamics in Living Cells) EEA Y AA]: 3}stZ 2783 B3 slo],
A Ee] H ol Ha A= AEFsE #d JgU)EEAE ol PrXﬂOHﬁ?ﬂ AT
5 2% 735 ZEA M ¢ JEE SEANY AYZRE HaYy aSZ2aPoT Pt
Atk EH ¥nd SEARY 2233 o2 o5 2ol AlZs}e-5 2 EH(CDLO) *ﬂﬂll)r Ag =
E AHEAT ol Wi yge [& 0-17]1 ¥7} 717+ W A £3838%5 8 3HChemical Dynamics in
Living Cells) Zo]A+& & BK21 ZRJAE Auly 715 AF A& HoQUh
2) ARZAATAY A4PA $5FATA 29 SEAUY AA: H37) % - A4y - A8 EAIE SE
st7] YA e Sa i ofyet 7&—‘?—%0404—?/\, 2HAA T Fgol AoHor Fesitt o & 9
3 A ]7L U AT 9 AFA Y SFAFAE A EE AvUE R oo #d U&
[¥ [-18] H7l 71t W AREAAT 4L 4GA 5374 24 SEA0Y A AFH &

031 rE
o |=4
é
L
#
=2
_>L
_l
é

it
%
ru[o
o

o]
D U S5 B FAATE 45 WE L nF T2 A4 22U Ao Be 4
3l B} AF7)Ho] gAY S T Aste #AEr)e - AR - AL B4 A YT
TR, FAO B A7 &% O e d79S B agdTEd =A%k
olojupzttt. olel ik W& [E I-19] W7t 717 W) 8 d7714 ¥E 47, [& 1-20] ¥
B aSd7dE BE 2 Al de o3
24 3 ARstE =23 AN sy Sol AdEoNA Aol Had

-
TE

A

Fd
i

_’IO_



2) & digaA 9 AU g1
B 5 UdA 2 A998 g1
3}

FATYS $4 By @}

of

olgjstal o|& A= 3]
ojo] the W& [E II-21] 57} 7|3k Wl dighdA A3z <l
ol th.

5 U A8t 29 YELYFIE #E A&, 49 D A3 EA @7173FH A B ETF3st
Hof %LM Aehs 2=Wste] AETFSE Rof H8rle, Ay 9 ARSI EA #d Ao B o
NA&RS MAst] 8Tk ool B3 &S [F 1-22] H71 713 W s 43 29 &@7)73F
Mk} é_l_z-loﬂ d= Ho QT

BK21 AFQS AJFEF o]Z =t
B

= =1
B2 i’c’oﬂ?‘;‘/l AT JEIL%BQ B Oighol] & T A=eFsst ok A AT AlEsEEY
8} Aol A G- H(Creative Research Initiative Center for Chemical Dynamics in Living Cells) 2 -3
| Hlo] 04 g g A=dTA Eﬂ(Nanophotomcs—based Biomedical Diagnostics Research Center)$}
AAGA T ATFAHAE F 7 AV ol F T B wSATEHY A7EAY HAE VA E =
ok ob2e a9l fr tiEES dishdAl A7 2 AY AAAEES WA XY ZE2O9S
ntdste] 2 wSATERe fisted A7 2 A A BAE JEx] QA FEAZT o] #EA ‘%P%i%
MAA o] B&EeB3s 2SATEHY 78S o U et Artel sstAAe &
W 33t mjAE 8ot ASHom FHRFCEN ¢ UStAdS AT A3 HAFEE OME}
WAty tistd A 5 S7HAE F AUTH
G54 AT ZEIde B9 BT 94 994 U A% 4=
7h&st7le] AyEE FRAY AT A< ZZ W Practical Education (PE) Z213 & &3
3, 45hd SR SNA & AEFsst AT AY, duA &oke 7x H & A3 A
APE AFsA FoEH ¢ SHRAES skl JeE FEstdth 20200 28H7] 157835}
g, 43hd 99)9] TRl AR AAEH MY T AFEEES FHsARL, o] F 48
9 of EH“0P~ 780] T 3et thskdo] Mstekit 2021-2817] o= 179 @shd 1078,
| 7)) Aol PEZE 09 tidAE AAHALL, 48d St F 6ol & Tl xsksto
86%2] i‘—:—% AetES BT Hx oo AAE O]ELH 20223 2387l = 229 o2 AAE
533, 53] 169 431d FRAEC] PEX2 IS 53 A7 5o 5402 Foste 149,
88%°] st Eol gt gete FFHI AAE o]FoHh old tiE W& [ 1I-23] B7}
Eﬂ’z} 717t W PERS A gk ZEEC] s Hodoh =, FRAY A&HA AT F

o

T3] fsl ] Sl AAEe PE 22093 047410}04 Y] A YPo g wE EQF 33
La SRAEC] F FAR] ‘e A" Z2a90 & o skl Mo olod £ UARF
A& A=E Pt 2020/2021'd A 2021 Ao 242 85 FoF YU st
I AFE zZg a3 JAPste] 24zt 199, 158 o] Fodste] Wehr|z Fok A &3¢ ATSFS
AN
o &h ‘df—ﬂr FAR A}, Hla3} 23, 2EW 5 PAES %%P e TR
D dizhtd 43t FAR AL vid SRAASA tighd Ay Wed &9 F I2 & asta &

S} e AP Fol T2IW 5 ATHE Nt em FAR @47} 22U19= ls) wvw
‘WY Y3 el MW 2 oAEUth o WS B 4w 9 2021-1347] 207,
2021-25}7] 3%, 2022-18}7] 119, 2022-2517] 59ol Shekw iyl sk slsh AUstel APs

_’I’I_



a5 a3 Ag 7
219 ko2 laf th/vthH
270/ Z1PstATt (2021.9.14.3},
2022.9.6.3h). o] AtollA AHH YB3t ATl Bt TRt B4 A= A o
g Wes fFEstaA st

3 ssile v AR S A, diskd A, wsol Aol 2o sk AR ekl o
2 Tl gekd diskd Adujee] A B e §3 IA2EN EIAZAEE MHEAH

-
i
o
e
-
1=
fru

B =AE $20 Uag 2 AWATAY AT 2 A AY

TAA £ AR AL

QA ES A AFAE E] ATl Hgstredl F-g AEuE A Ystaxt v o) &2
83 BK21IAMY d4F 238 B uSATE FodusEol i3 = Xél?‘oﬂ:llm%} Aol @
ASFA TN AAd T AASY =g Yot =3, 2YUistn geY QoA 4 oieYA
523 WA #sF(Graduate Research Scholarship)S &3  aSd7E 424 gl =
2020-23F7] 129, 2021-18+7]: 18%, 2021-287] 167, 2022-18F7] 139, 2022-28}7] 109 o] & el uk
sked, f=d EHQL%" § 525 WA 433 (Chung-Ang University Young Scientist Scholarship)<
B3 B mgATE &% s 2 2020-23b7] 109, 2021-18}7] 9%, 2021-28b7] 5%, 2022-13
7] 79, 2022-23%+7] 8w o] & efukgic),

é
e
<

¢ =5 AYF

T AT AHE U] FAAZR =S L U A TSt digdedl A 2020-2317]
19, 2021-18t7] 49, 2021-28t~7] 59, 2022-18t7] 59, 2022-2%}t7] 5" oA ¢+ =& XA AF
st - AFAEA AT 7}11711 3t AT TUE FY F IEE AT

FEZ tisd A A 2T AL E 9

2 uSdT"HAAAE gt EolA Eu 5 B3 gAE EE A A A Xﬂ%ﬂ% 5 =313
AFES A71HoE Mty FolE AAS Y Aok Z2U199] 4o g g R YA FHAE
Ao}, 2022d-138H7] o] ' LUCAS FA|’ , ‘AdA#AgE 7tewsEFA4" , ‘uistdy d-9-ghvt
3 T ST T E3AL ﬂ%fﬂ/‘ﬂlfﬂfﬂ P o2 TA rtEHAT. FIPAIES F
3 A T RS F e 2EH2ES ARFHOE oA AYH AAH AES A
AEHORE 25 AFAR AT F JEF 7|3E St

AXATFAY AAHF A7 2 HY A

AYe] 44 2HEZ A= A4

2 wSAdT7Ee AEYFsst FofollA 43 AT s W I7F AY AFHE 5T o
A e AXAFAG tiE Ve AT vl FFE JAdRiet kAR e 9 AFEF
APe e F e “AYo] AF 2E]Z(senior research staff) AE” = nldAste] FsH).
olof we} W FE WAL B SATE AU AT 2HEZE AAEo] &Fstith

e WAL & A YA =

TSt mHgFLoA A FAAGe oz 58 FE EEHAY FAS ] Hold
AT AHE WH HASA —’é"d"ﬁ—a—ﬂl el o] A= AF7IHAA AL F AFE S F UEF
AA ADe AF3E= “CAU Global Ph.D. Fellow” Z 2133 AlAM&tqic) o] T2 78S BK21A
A FAATLOZA 19 o] Aol e AoA AAH AZo] FolAH B ufATH AT
oltt& HHAH2022d 29 #7138k8) ukALEre] 4=of)7} FHx<9] CAU Global Ph. D Fellow 3 At2 Al
A = o} University of Texas-Austinoll A ®AFEAFA Q4S8 W ot

_12_




a2

AT

§_]_—

Ao 1 Ay B

)

27

=i

Rt

A Aol 49

of &F3ta o 20224 7€ 4

237

x

1

2l
5o A7A

=
=

=
a
=N

[

Al

L

L

3}

9

y

E

= Z] [}

=

7]

)

ARATAE 38 7/iE A4

AT 71N A

z

o ATAE AF A

3]

<2021~2026

T 190 Db

B!

N

r

o] Fol it

=

=

Y AFE T8 UF vUESNZ Ul 713 AF: olAHFHEEA nte] 2 CEO), dF3|1LG 3}

oz AR A ASY o AFEE A

o
E]
il

—_
o

i

iz
o

ojglo &= &

St AT

)

3L

s AlF

=

o JIAVESL A I 713

of kA A

sl

Ho
%

=

03
o)
B

o

el

7he}

j=
jLE

AuA

=i
=

A

ERRENY

g9 #Y

|

Br
"I

&

X
o

oy

ARAT

S

ATAG I A RA o
5}

Rt

[}

] A Ee]gst

BK21 Atqiml A

-

R

S UELTOMES L

h% AW AL

=
15

FATEA

FAHANA el 7]13] AF: CAU Teaching Fellowship:
BiA

ANAl 7ol 71

[}
A

At ob=E] &

=
=

al

P

]_

tul
S

1o

ATAY WY AT 4% Holglh

3 AR
K

Q) AAH sFo] AT FAE FH

{p

)
—_—

oy

!
L,

S

)

Fe A=Feet Lok AA Ha oz A7 A

33t

-
%

o]
i

T AT

itz

ofet o A]

. 2ke]
2 843

x

§ ook

sk A/olUA & Hstrl<

[€)
e ZEE YA 9

skt

<

o,

shuz

S

a}

Aol 7]

5

AR Bof TS FAATA BK2l R4ATY A WEAT

FE2U192 A do)

BK21 Ay
As] A
=5 o}l 7]
B Jd79%F 34
A

A

"

oy
il

o
o

3]

)
B

o
o

r

A

Al B A1

FSA T

S

FEATE 59

?:5_]_-

Al s #

A g

[& 1I-191 B7} 717

[e)

g

W&

}

Wy e 47713 B E A3 [E 1-20] H7F 717 3 2

Lo)
itz
o

v.o
alil

™
gl
ofu
T

B!

5
-
o

B

AAAA BK21 A el

o

Far Qlom ofo w3k &2 [F I-28] B7F 71 W

]S

o

Aol

L=Ny¢)
[¢]

= AT, MYy

o)
2A

_13_




=98 S¢ATE SIS, FA A4 AR AR FAS dola e ZRU199 22 &
F71 AHAR g 7)oy ojaksteka AR e AW/ A] Zoko] A3F EAE A
8 2= 9= ZEATE AZHoZ =AU olo ta L& [% M-5] ¥t 77 W Bms
L FEAT 7Y ARl e HolUh
c AFETEH-SUH AEATVR FFEAT g0 3 243
LEATHLS B7F 713 Ek ATE

PFstado. ol & 3l
[

¥ II-4]1 B{7F 713

T S5 R AEATIRR) hEY F
- WEATY-SY HEAR FFAT VENT AAS 2 Y3
A A W 22UIE Qs S $EATI B BRI AGHE FFoIYLolE, B W
FATRe 2ehel Zoom 8o 5L Bl a9 A=A BI TEAT U AVH ATA 24 F
s FA WF MENDT THH] A5 =GsAh ol BF &L [E M-3] Bk AI3E

9 Q7718 EH FFAT W&ol & Holsdoh
W a7 Jd=e &3
BK21l Atqlst =8 AT A B AAGAl E AFAd e AAE Bl AT e
AT FE4E AT AR T 2 wE Ao
[& I0-6] 37} & 71t W 758 A7 A=} AR F&F vhe} 2o
B A7 23 52 3

B BRATYE A7 Jlte] o dus YEYPHI BokE 27 BAND F Ax BelF
543 dA 4P ATE AUHT LFATY W AT 4%E WY W A7 Ao gw 4
g3k A A BA A Jlelmel E W3 BhE SYstE, 9 4F Axo] 0F AT A3
B7hE Ak o8 Fo AW 1409 B AAHA 23 YW BA BE TAZY Bl UA
Yolups xvlA ARA YATP GG WAUZH M AP FHHE AA HZE 4F
Hog FHE A% 5 FEHOZL HYHOE FAF AT 4Bl ¥ wgATYAA FEHUG

B 2EARNE B ATIE Rt ol 8 A B A4 1
18 BK21 A 713 % BALFES AP B oA wokol A Hatr] % - 419] -
A8 A H2E A o s
. APROR 12T B4 N2E Adel A9 AT A% AR, 2 A sholE 2 R
A% 1Y A, SaE AEE AT SolH vhol ooy
AL, A A R A AL, Ea, Z6 AOE 9 8 do

FFI

S

<
N
=

wy
it o rlo ‘:J

> o ol

o ra o
-1 I‘B,
rulm

N,

olo %

AL
12
o
M
)
r%‘ﬂ rot

E
=
E

E U

o AqUAEE 247t APEE T3 B &4 A, 5 oA Ad A A, |2/ Uy
Zbol| A FepzEo| ofdt A ZsHhot carrier) A e #H ¥ 1EE F5Hd N, YA
Tt A28 4 tHe T3 BAARF AreEAl dd T EAQ] AAE <E 35D A
AT FAuF 4 -« AHE] A A 71 AF ] FEEA

(G) HEd & P A7 A

B g 28 2 ARy FAS

. %:%1-74-3}7]EEH§J'-*6-°J'EH—J'E e 343 Y T
B 25d7Re] FAFEAT WES A A AL
e ooty dARAE TEeEd. ¥ wgdTe F




Ad AR FE 2299 A AT ke
I it ] Ay fdATE A" HE

WEATFHLE AFAF EoF MA A=71# F skl Technical University-Darmstadt, Human
Resources Departmente] Luke Bates Aol “1FA T 71z 2 &858 222A ZolE 2021
d 7M7Y AEHoE AFstH gl Eo] olE FAY & AEF FoEH ugr] 22

AT o —
A0E AFAT S8 Bof A A5 /138 AFAAh

= AEo] F=Ee 100% JEo2 AR 31 Qo At
AF7IE FE F =R g 237 T =] A4 SR 233 ez 100% &S fAsk
Atk =3, Fol=F FAW T vud wEHY 29L& 5ot B ufdTE 2% AN s

o] =AY Y FE EESIAT

o 9T nF B AJATFAY FF Fo
2 REATHE B7F 71 S =R EE 2oF WY me 2 ARATIYHS 2] A
2] 33st fof #r|EEA P A EA #HA Ao B @Y AAE MAste APt ol

& [E I-22] 971 71z W) 9] A8 xd @713 AH Ao &= o
a

1=
e
R
oo

Z_'

Atk olel gk 82 31 FHnge FAS R FAHAHE

71t T olek 22 s uF dZHgE FEE Ax AdTa R e

o &9 A= A7A =23 ZQ g %
A AAAR] 22192 s sfe) A= A7 20 A Z=a9e AFAd 29l oHTh
Yy el 3o AFA AT 2SS Tl AxE AFA 2 AAS &FEAT. ol tg
W& [F 1-31] |71 713 ¥ ASATH 39 A= 73 23 2 &) e Hoidl

o e S i 2 A= 74 oF g ¢ 8438
AP 71 B B asdTE A% diskdAd e 28] A4 stetd] ke Fel e e o
TAER AR F AJT = Fo wuFEl] o= A7 Aviy B SdTA 2 5
o el AT 13 u{ WEAIE FEHFLA =T olo] #3 W82 [E 1-34]
B7F 71 U FS A IS4 =3 J7F iE 44, [E [-15] 87 713 b 8] 277
# Aoy 2434, [& [-31] 971 7] § 25297E 89 A= 474 23 494 3%, [& [-14]
B7F 71 W A= tis 7718 aRdF el e Hodnh

B s d=d77|83% 3&dT TS

(

197 BK21 Ae A9 B3 B wRATY 2% a9 5 AT FEH wF
A&ata eetel WAE B FFATE AU 5T ATYRE ARk olo] e e 31

A3 SedF I 43 2 ARl e HoU o
FE A7 ZR2IOHS FF UHeEA &
AT
B A eZs 43 2 A YEYFIS AZAY A713 AF

A= gste Tl Zldsta & aSAT->e] A Wl e AL shr] AAs) 4gA BK21 A 7
el ® wsdTEe] Fose wA A=dgest AEAAS AU Aoy # AYS =

_15_



219 Fgo = BK2l A Awtrlel Aty oEdn. ot & wSdTEHS A9 rx2A9,

S A A S5 AN U, A5 AEATAE AR 5 DY FA FETEE BA @ 2
FATYe] A A4S Ehch ol g FAHL WEL 31O FAH VT FI 44 2L @
gol 44 Holh.

A

=

Sl 12 3

S-S AgeAtt tE AAAFIE ALAEE vt 2AAAFAE Y fgAFE A L3S
3, 2 ASATE &% gAY 34 9F A3E A AT dALF 2 IAH dedes
Ag&stant. olek 22 ¢ digdAd FHRE Y g =¥ PE Z=Id, d7QdE Z=Id,
GRS, CAYSS)S 712l 23, wsd7d W tishd 48 Adda waayg 9 Aukap 3334 45y
H&o] 78kt A7t S AEel33st shEokst olo] Bdd AW, oA FoF AR EA @
Aol 7199 = AEATIHeE HAF 49, A 199 S FE AT A7 w3 =Rt
BorE I RHA = 71238 AT AHKE 2-0, <E3-D)9} fEo] Fdd ARs F A EA

iAo dAdAoT 7HK
3-)& ol FAH.

f

3-5

3
kd

ole] m& AAEA 53, Zleold, FY AAKE 2-67, <&

RUFALEI0] 7|0f5k= SIS aliE], Y
Bl (The Global Knowledge Pioneer, CAU)

Global Top Tier Research University
=B Of2f 1%y 2 Dj2) M= Aga} 2t A Ea Argst 3 XIHEH s

. i
"lnnovation—PRISM(Tri-Apex, Tri-Accel, Tri-On)

xx | FHAR [ Personalized Learning H ~ Proactive & Creative ‘ ‘ ~ Societal &
;-izl__f H-Ape) Excellan-::e Research Giobal Impact
(e I 1
[
ity | ard LI «lﬁg‘ éf—r ?ﬁ-—JdH:II ED u.ﬁ S o *‘ﬁlﬂﬁi ;Udlﬁl
1 L ARE BEIP A 3“&! HF"‘“ E i‘ﬂ?ﬂ i [ Bz E2E
Wﬂm Engag ament Aﬂcalerﬂtcr Cunvargence Awalerahr Scale-Up Accelerator
StrategicAction| | [__#e01 || _ww [ s N[ o N[ w0 ][ aei
Programs [ | w0 || AP—GE [ e  J[ a0 )[ a2 |
e S I T H arxEzy ||

| CAU T
VISION | AL %’ 2 EH%H = ;g? }é}?ﬂg
2030 {Knr::wfadge Pioneer) -= (Student Success)

Zddistw it SiAl AIAIZIO] vld, 28, FA15 (W

_16_



’ - IR ——

. 2895 949

—



A 3k} Annual Report

[o 122 L e
TEt Annual Report

| Thesis Background Exam
Mge|Aete 43 312 A7 DY

4o
P
e

+
&
ok
ot 4o
0% 4>
Ao 2
o2
n - | 42
Jure
-1
ie

e

=
o
E
[
[°]
e
[
ox
l?_}

A L ofux| SOROIA IHBt7| & AAE] B S1Z0] 7|02 & s
WEE| B 250701 Uy

B 2534 74 Ad 23

o AEYBEE ARAFT EY A A=R35s BoF dE A7dE FHe A& & asdT
& digtdel 71E 570 AFol F71E “AE2]F3SHBio/Energy Photochemistry)” Al F-H 3
A3tk 2023 3¢ AA FSUstw oistd et A e 5 giEtd &) FHeolA
AE AEBsE ARdE wadtgs obgfol YA

> o> B

[£ I-1] BE2F3s AFAET o334

! AYISEE FstF27L [ FFEI L 1
A= o] o 5 1% 1, 3 &
. AgeEet, B Uenlo] 2 B3 Hlo] @A) %313}

Arag | G188 (1A BHE) AT758 (hH)

g4ne | A sistR el fiels A (FElA eetol 32

J . T e S et
(;?:}} 11 ;E - PR A RS ANE L L RE S IEFPU R

SPANSES ;} vlo] @ AN 9 WA &AL, FRAGA 2", QAFA 85 ()

sishialol lelsl A (FElA Lefel 3=

At FEHGA 2H, A &5 EsEt, AIFA 5] s (A

iy

Agzg= [
| agAlEzseEde, aFysEetanyY s, vteA A s, Y g Hset
A vho] © FITHALA, thimnbo] @ #418h, F-f7]88} (414

T usarge 48 L oAuA ZoklA A% - A4 - A8 2A A0 198 F Je T
T ATAYS PHFE AL 0§ BEE Bk o9 L WK ZEE DY) 93 otelsh 2ol o
39 WEHH S AT R wE TEIWL LIS

El
=

o
=

)

_18_



ot 01 S8oi0 27

=
&
o A
A
o
=

33ty

Department of Chemistry

(2023811 S MUMSE W Xg) |

1. AN

(1) SRHARA
o PR SEDSA(1042) 4135
o X3k 02-820-5196 (FAX: 02-825-4736)
«  ZHOIXI: http://chem.cau.ac.kr

Sl 818t A XA CHEH MHRQ DS HAC

o A% U OIPE T3 HSNO2= M2 2= ¥ |
X

51D ABIXOZE 012 0183 9182 A0 & AN 104
(2) SUAN st &oIXOl 318t P 012 YHS SHOZ i}
e
= Sl 19544 0/85 S1SIH2 AIXSH0 1958101 Cf
a2 M:nwm SX9UD, 196;L1m1= :muwm SIS o SRR
R Coe D AT As SR o179 NKS S0 AR 5 MU
Of USMA SHEID AUCL SIUD HAM BURS 0 o
2 Jou
Of 82 83 %58, 1501 32 SU 22 D28, N0 5 2 we wa 9 opE =4 SHHZ =TS AU &
oA 8
Qo D48 (HSYMD APY, 2 AN 2EI|I|MES 1ot e OIS SNl
o8} = Xt nns; s 2OJ|= HIE
2 = ‘Ji 7|7|2 X,UI “x “”M”'ojl'_ Ut’ 3 s B2 S0l9l0) DEEAS S50 BEX AID
O J|Xx% SR0| PE I8 UHH0ID AT Y= DK BRI Y1 SN SO Gt
20 HD $F HONQI MRS A#EID YOV, 01F T e
Sot01 oMot S24 & OtLlct 8=y, BHHl, M. 2T, (p) MBE2
HIOI2, XSK, SHES, AS & #E M0 WS 58 1) 221818 (Physical Chemistry)
QIHRES BhESID UCH 2 R7J18t2¢ (Organic Chemistry)
3 2J182¢ (Inorganic Chemistry)
(3) ngold 4) £A318 (Analytical Chemistry)
eIV L) éi IS0IXt DEOI'OIY &S HAIS bt
goz ;Ix a20l slats S ;rom NI 0|;|= g o323 Bochemisty)
T REQ I8 o - 6 22| 2312 (Bio/Energy Photochemistry)
REN JI0I5ts HH0ID H

[& I-2] 371 717 W A3r)<s - 4 - A8 B4 siZ28 s A4 33

Hof o} Al gy | @99 3F | FF R F
g e Ay 571818} 2022-1 &% 6
Q) BA 528-5}5 2021-2 A 3 5
iz = 7188} 2022-1 z23 13

BEAEAE AFANE FFAB(Thesis Background Oral Exam, TBE) £¢: ¥ w{dTFEHe =
H(EPFL)¢} 91234l FHOE WX v ste] tghd 89 o) AAH S HARSA7| 24 =3}

MAA Ut e A A et 20213 2878 BHAERY] 3 SHAEL] =&
“Thesis Background Exam (TBE)” = TFAIZS=Z
TS AR A S ATHOE Frietdnh. HrF di 713 F 4W 9] BhAY A S

AFAES 7129 ALB7 el A

off e} #Zo] TBEE AAIsHIT

T - ALE B4 d2d wAdE AA: HEREs ARdE
A2 - =FsAh

_19_




[& I-3] ¥7} A4 713 Wl TBE A A9 A3

e FA34 (3] ) A=nF AA R
Huynh Thi Minh Ly 1AL (5) R 2021.09.24
o & HAL (7) 3 A B 2021.09.28
Hao Chen HkAE (10) A= 2021.06.09
Yixuan Wu AurE (9 A 2022.06.16
At - g
QUALIFYING EXAM n Reaction dynamics in
living cell
Huynh Thi Minh Ly 2021.09.28
Department of Chemistry ;
Chung-Ang University Minhe Lee
e?|
| L.T.M. Huynh,...,S. Yoon, Nanescale 2020, 12 (47), 24062-24069. |
| K Matos, J. A. Soderquist, J. Org. Chem. 1998, 63, 461-470. [ DYy UImuSIoTT.

A A7 BIAAmmual Repor) ¢ @3 A7 RuAE SEel R AFAE 4RY F
e AR ZAZ U4 AL ud 89 w1290 Folzl Rl

Motivation, Workethic/Hardworking, nitiative, Spontaneous/Sacrificial,

il
UEF AZUFEC] &
2+ Literature, Experimental
Design, Experimental Skill,
Schedule to PhD, Responsibility, Participation in Lab Meetings, Presentation Skills, Writing Skill,
Ability to work in a team, Honest and Respectful 52| &Zof s 222 53 Ty oz Hrlsla

Ao & HES Bladdd et I8 Axnsst vy 2 @5l s #1le Hrt AxnE

Analytical Abilityies, Critical Thinking, Organization/Lab Note, On

Adt. ARuTe 5HHOE 7 A tis] 22 FHROoE Hrista dAEo] & ste FE
< Azbeta Bekafof & RES ofEA s WE AJA 2o Ax A R 20214
187]ol A3 AZgE o] %, o) Feof o] APsitt. Ax FAH BiA thE AHEE I ol
A A8+ T
[ I-4] H7} 71 W digdA) A3 A BHaA Al 23
ol & A AA (AA AFE 37 ) A=nqS AA g
Trinh Duc Hoa AakEe 8) +d 2021.08.17
Huynh Thi Minh Ly HHAL (4) it 2021.08.17
Subhadeep Ghosh kAL (7) HHEf A 2022.09.19
Ping Xu Adtsd D HHel 2022.09.19
| vlA} (3) fAHE 2022.09.19
P A= (6) 845 2022.09.19
Ali Hasnain vkAL (2) AT 2022.09.19
=49 At s @) g 2022.09.19
=g Aatsd @) 43 2022.09.19
321t 1AL (7) A 2022.01.19
AAE WAL (7 3 A8 2022.01.21




ks 1 Aa-E3 (6) A 2022.01.11
s AutE% (9) Zz23 2022.01.19
Tambe D. Shrikant vkAL (7) Zzex 2022.01.19
Trinh Duc Hoa AutEd A0 R 2022.08.29
Huynh Thi Minh Ly u A} (6) & 2022.08.29
AAd vkAL (2) 4 2022.12.26
gt Auksg A0 T2 2022.11.30
714 AutEd A0 TAH 2022.11.30
LIEaNE] AakE 3 (8) A 2022.11.30
AT AarEs 8 TAH 2022.11.30
Qian Yu B} (6) T2 H 2022.11.30
Boatuntion St Evaluation Sheet:

eBEELINELEELE B

34 30814, HhALA 308H4, Aukap

lo o
Bl

ol
o
2

RA
Aolg wob oM A4S wgol
3‘_}_

Fougsol MAsAd et waEs ofy

entor.

advisor, and submitied 0 the departmeni chair.
Please ank the student’s leve in the following areas (a3d areas if needed):

[Student’s | Advisor's
)

Motivation
| Workethic ' hardworking
Inititive

Spontancous / Sacrifcial
Literature

ion in lob meetings | 2.

prescnution sklls

e
wible o improve hisher progress tawar

i Due; 8721/2022

Stulent: Signed L,j' Date:

Advisor: Signed

Student Signed %,,

Datet_ys, /08 / 2023

/\']: S

—

AR oz Aol 2

oft ot

_2’|_



= oerd 49 27

EnA

[¥ O-5] 37} 712 W &S

A A= P83 A
e

A=

o

il

il

-
L T || || | |r o | or o|or| | or
A ﬂo ﬂo ﬂo ﬂo ﬂo ﬂo ﬂo ﬂo ﬂo ﬂo ﬂo
o TS ST |T|E T T8 |
@l ‘m,o ‘m,o ‘m,o w,o ‘m,o ‘m,o w,o w,o ‘m,o w,o ‘m,o
7o
T | A A (AR F |3 AR | A (A A (A AR A T | A T | T T
i el R e el bRl
- Ho | Ho Ho | Ho| Ho| Ho| Ho Ho Ho | Ho | Ho Ho| Ho | Ho| Ho | Ho
- T | " ||| T il palloaliealloalke
i\ ] ]
m_ T | o] 30| o || ER| o || B || | | B0 | o | 2| el | || |l | 0|
= | T 2o | R0 Y| TN | | %O 0| T | RN P RN T |
% N | b | o] ok | NG [ | o | 0 | K| 0B | | T2 | o | 0 | o | N | N | N [ o | 7| o
—~ —~
X X
< ,ﬁ g < S
T | & g oo A 3 N | o | To
I %eﬂtaﬁmﬁaﬁ lm | T | | |
B _ ) E.._ ._W_r_v T JI o ‘_I % ] ol | o _ | #o Eru En_ ﬁo
s K ol K| | 2L oo o BB | g | 5| = | do
w T |5 do | B s | | 2| O o | e | BB | SR | | 0 | | | 5| of | Jlo
R b g e e P o Y L b P P N P
ol ™ oF = sl Ho || % ol o+ = | Ho
o ali o’ o o
—_ —_
ins jins
= & 0 = B
[aN] [aN] N N
"8 = S S

)

o

7H
Bl X4
o

313tE 27

w
o]
1o°

e
|

o
A
iy
\_Iq_./l

jazel

A=

= oA &
BT Zoomo 2

L

53] Z=2419e}

skt

sase

9

=

o]

il

ANAl AAES HE =

145

Ia

o

2022-2

7] E}te FEI)%
9115 =T Aoty

9/22 AFv] UH T

3}
5)

of Ad 5

2022-1

3T
ar

3/24 7)ol 2 E

o}

1

nd
Bo

3/31 ©]

AHE wrolstrh
2021-2

Aetid

T

gul

27 golate
e

=

2021-1

==A

[ 1-6] 37} 713t Wf 38275 44 3 dA

R

el
318 zkejddh /3% |9/16

3/25 Sl HiAlE

al

%

22E A

H
=

=
=z
s

1

fezre
2020-2

A
SRER R

d

olJ
Ho

7U

)

9/24 =ty

_22_




10/08 KIST o] 3] 4/01 A H3F |9/30 Frol~E A &-(4/07
10/15 KBSI o] A& 4/08 o) AFE  [10/07 H T w35 |4/28
10/29 A=A Hh 4/15 Ry o84l [10/28 A& ol &% |5/12

g 429 @ oS |11/4 ALd olHW  [5/19
11/05 GIST A && 5/06 KAIST #7114 1111 & A& |5/26
11/12 KAIST 27+t |5/13 AZd 484 |11/25 =427« | 6/02
119 A<t Fsd (520 olgtoqr) A4 d =259 6/09
11/26 UNIST <¥3x1  |5/27 DGIST ©]&%t |12/02 UNIST "1+
12/03 A4 HA = |6/03 UNIST v [12/09 Z 3] ¥48
12/10 =33 th g7+<4 |6/10 UNIST =5

shefdl ol=A [9/28 4t old%
@) 2HT (106 Ashoh 2
DGIST < |10/13 St

of

2 ox o
ot N oo
2o

74
Sdiasl
=
A& = 214 3]
& o 10727 QA £33
o]l 3] 11/3 <lstl AA1€
o] s}t 11/10 g+l <173 A
E1 117 A sAT4
Y g A3 Tt
aHEY ol 121 nEHsY
d3%
12/8 UNIST ZA&

20204 2%t7]| slstar E27|2

9% 109
oF 179

Laser
of

9% 249

108 8%

108 159 ---

108 29% .-
Free Ubiquiti

11858

Gold Nanoparticles:

18 ‘15‘!

128102

OjFE 29U 2% 54|, 102# 1105

o ME SBYHSISHE ABE Rfd
Functionalized Small & Medium Carbocycles

- B30) B3 AY R4

Desorption/lonization Time-of-Flight Mass Spectrometric Analysis

Nanomaterials and Their Applications for Small Molecule Analysis

- AR SUMHISA AT S B

Application of Graphene Oxide in Nucleic Acid Biochemistry:

Genetic Diagnosis, PCR, and Gene Delivery

- KIST O| 22| YAty

Harnessing Electrical Biosensors and Artificial Intelligence

for Clinical Applications

- B3| 2SR 2 G E 0|4 W At

Morphologically Homogeneous Gold Nanospheres

A& AR WEateal gAY @4

A Novel Therapeutic Target for Neurodegenerative Diseases

GIST ASBAEHTL ATH At

hape-Dependent Optical Pfoperty & Applications

« KaisT'Storah 2l B

Excited State Reaction Dynamics of Molecules and Anions
: Med'yz sy

" Resistive Switching in Halide Pemn}sknes

UNIST O L X] % BfSrBerY BT A s

L RHE 0| @3 &) 2 2T

SA) seta AR B

Molectilar Grammar of Biomolecular Phase Separation

W& OSTECH StEtEta Mg e
Micrabial Synthetic Biology: rial dnd Dlagnoil* Bpplications.

2
ZootS
ad

GSINBDRC 454 BK21

20223 187| stetat SE27|2

2021'4 18t7] gtstat 227|8
OIFE 29U 235 54, 1022 1103

3E Y H7oh B 3ea 49 By
0|23 O MIZEpLE 2 DR Xp 7 EoHA
38 189 - Aojajsty Hole BEat DME B4y

Organs-on- :hlps as alternatives to animal testing for new drug development

2021'd 2%8}7| stetat E29|8
0 22U 2% 54, 102# 1105

OOF 09Y -ovmeeremermmeinmeraneinneneanns AB|C) SE3EI UBE nayY
Integrating Proteomics,

Genomics and Metabolomics to Unlock Biological Function

09% 16% © MEBOEY WY nsy

troke: Possible Link between the Two

(o T S % = FEE LA
i 2= ’SﬁJLE:’.J‘JE:&;‘i o5 203 stol2e el 88 ney
» o R Biomolecular Assemblages:
4d1g U] stetat Hp 24 Artificial Protein Assembly and Protein Phase Separation
BRiiatndivg 44 foaction mechanioms of
photo-chemical reaction with Raman T0F O7Y --ovreereneesesnintsiniesin i AR 3jetat HEYS Bsd
o o 2 [y Synthetic Strategy for Nanoparticle Shape-Reformation:
483 - S YA AW i+d Single Particle Surface Enhanced Raman Seattering
BaliS e tescaiphatody namic Cancer Therapy g ek fbld e s
4815 Sy 32t sl ok 0y
ElectrochertialiblossRiorsifar sensitive and simple detsction 108 2839 - FRegaa - e R ‘ﬁg‘éﬁi‘eﬂﬁiﬁgi
49 209 stebe| ERICA SH8HEXIZ 8} 0|41 B4 Based on First-row Transition Metal Complexes
Physical and € Chemistry in gy Chemistry e S e ot L
R T N e . SURR S, 2%
5862 KAST S S| Y A e Recent Developments in Strategies and Tactics Towards
Lessons from electronic structures: Complex Secondary Metabolites
light and 02 utilization for organonickel chemistry
58138 Mz e ned ey ME MY oo sjerm BEN 244
S k b Controlling Factors to Rule
Catalytie Reyimistac Contiol of B(lIl)-Stereggenic Genter the Galvanic Replacement for Structural Differentiation
using Chiral Phasphoric Acids
5§ 208 ojstoic] SffLbratotn AES WAL 11E 25U oo [ gAY 259 ik
4 "Structural and Physical Properties for Single Crystalline
iy Fitniang ::;:"__3;’;‘;2;;";";::":: TMDCs Materials Grown by Molten Flux Method
# # n4
STED super-resolution optical microscopy: the principle and the breakthroughs 128 029 -vroncomesoens UNIST 3t8tat RIS H R
ey Ui sieal Ly gt Proteins on the Membrane: Unfolding Their Folding
theti of 12 00RAEL e En e S - e Z3o) g83tetat °“8‘N ﬂ"‘d
108l ot srololE sl 24 2 e Reactiity of Diary
regulatory elements IEI
GA"E @NBDRC 4571 BK21 cA @nNBDRC 42 821
Y L Zggiioloolalict e WZaimlel oA

HERC M1E2 115} 20 QIR

Fynsta L=-28

=
0iF 2 2% 54, 1022 1063 oh =
09% 082 o
T g T e o MET B2 HUE asy
Electrochemistry at Nano Niche (L i s
0381730 it s e e sorry spata) =7 AaY
Interplay of Methodology Development 098 229 -rreeeeeet
and Natural Product Synthesis
038 249 FI0|2E 3i%ta} 0] A 09 282 (F)
On the Role of Vibrations in Excitation Energy. Transfer Dynamics
in‘Natural and Artificial Systems 108 069 -
0331 =+ Ut sfett o|FH w3 d
for Healthcare
= 08 133
04% 28% DIGIST SN Z 45 B+

Deciphering Hidden Charge Carrier Dynamics in
Perovskite Thin Films and Quantum Dot Solids

108 279

v TRET e o o ANt s e B0 Sfers watal asy
Design and Synthesis of Plasmonic Gap Nanostructures. 11H 03¢
for Biodiagnostic Applications
oftl 1ol R s Soich 24543 olelsl 2y R
Rational D:sslgn Symhasls. and Ap;alluﬁonm Living Cells P R
05% 268, R Ea ST olsioirl B1et-Lik ot A B4Y
Controlled Assembly of Plasmonic Nanoparticles 114 248
N A P a2c) HAABAI AS Bk
Enhaficement of the Power and Energy Densities of Supercapacitors- | b5
¢ 128 019 -
i R J_aqqg statarolgdl agy | Mokml" et nesas NGad
+EsHiBlish Precision Oneoldgy: Cases o RefcibioNiCindal 123 osd
A BUNBDRC e el A%
SYUta.  UEIgakoloomrkie  AEeie AoENeE FYrist

2022'd 2%t7| stetat E27|&

£82% 22 54, 102 1063

M) YEIeEe LE A
oz} Mgsfstel 9UE: BHAFY

D) HH0| 201388 otk At

Microfluidic Platforms for Cellular Engineering and Genome Editing

- MBSO HEYY I el HA
Acceleration of Skin Inflammation by Particulate Matter
ZEry s5at oS HAre
B-H Functionalization of o-Carborane

elsteh statat ZHY AArL

Tailoring the Adsorption Property of Aluminosilicate Zeolites

)y Post-synthetic Functionalization
EEELL] s oAty

getetzetat

Exploration of Sequence-based Design for Helical a/B/y-Peptide Foldamer-

~~~~~~~~~~~~~~~~~~~~~~~~~~ QHich DS £HS AN
Frontiers in Single Cell Analysis Technologies by Sequencing and Imaging

- QISte] Btstit HAIY Aty
Utility of the N-silyl Enamines for the Synthesis

of Novel N-heterocycles and Functional Molecules
YT 7|kt M HALE
3 33

EMEATH g AME
ive and Reproducible Molecular Detection
Using 3D Nanoplasmonic Substrates

BRI XS AATH 0| HF AL
Solid State NMR Research in
Renewabe Energy Materials and Green Chemical Process
DS WS AN
rium Annealing Machines
- UNIST St 23S A
Bioinspired Coordination Chemistry for
Drug Development & Energy Conversion
@UNBDRC 42 K21
L= BBeH0[oolaRictiRe  HS2ept ol ENgE

et 718 &% 2SS A% Had 253 £9 (ATREHE): A2 FHU, G
5 Ao frr ddAs AFEE, =LA, delE 24 5 g vay 4iE A

A E] AFARA 7B £2%S ZFES DI Jrh B ASATRHE A 5387
b oty Eeo} e W wHHAFES AP

_23_




[% I-7]1 B7F 717 U vlzd 2534 o5 AF

AZ L T & FAA | AzRnSF | FAEY
Sg=AdH Feus - =R A Bad guEd A o <1 o o =
EndNote A|ZH3t7] (%) | Z299l EndNote &4 whg m& | Sore | #8F | 202011
¥4, authorship, 974 W d+874 | 744 A
A18 Aol ¥ 7} % ’ ’
ATEE AT ey oe a7ew Aolm wg | 9 459 | o) 5q1 | 20201
¥4, authorship, A7 W A787 | ¥@5d | 23
o8 A = ’ ’
A7EE AR Sy ge ared Aolm wg | 9 132 | s 5q | 2P0
AR FEug - =EAG A 2% F1ED 4D | . oo | 209901
EndNote A&sl7] (28) | ZZ1#W<l EndNote &4 Wy ms | T T
A7A #el & =F A4 gad | . o 00
ATEE R =AW | el dd, qelw wRAAA | N0 | g g | 202206
B3 Aol wH =
AT # P ww A4 Bad [
AFeE @ =2 | g4, obd, 283 =R “;SL ahel g | 202209
B Aol m&
37’]—6‘}2(4?_]_ %E"El? :I:L}—i]r HO]—HHj g‘l 7]/\‘]5'4
o= A4 BAAQL 25 AW 5 FANEA | oo | B | 202211
Ao =8 ZAdo e u B
3}t DB: 3}stioF M & DB: SciFinder-n A3t | 243 o 10 202911
SciFinder-n(4 3} g8 o g3 S 9] 291 wen
=ed AT =8 Ay 2
9] ol AW - - _
129 9 ;15 VY aqsten 9ol =% 940 g | 04 | ede | 202212
e Abolw] T
_ _ Endnot A x| ¢} 7] ols] & ,
Bh2= ] e - A o X&)
FEn FEALE | pNote® BEW U BuEd #e | o9 | gae | 202301
EndNote &-8(%5 - v _ 5 9] 191
= =5 Ao OiF wg

LE-AT AAE AT &Y FHYS T AELFE #d AEr)E FA, Y 2 A A4
qE AH AT WES FY FH=x=E AFgsta A AEY AT FEE JAZR AANFoEN n
§ A#7t ZA Aol = E8 T2 olojd F JEF s uS-dAF A F2E 7F
St ok B wSATE Age 9 nS-dF AAE HAFoF 20213 dE 28] QAFAF
$-g3}stS MAsPT o] &S Technical University-Darmstadt Human Resources Department 2]
AFA 5 EoF AE7F] Luke Bates 793} o] &3}shiol AE71Q Axsetsds d7de 4
Ad we] "o R gEor o] s Fal B uSATE 2% HAJE AAA st

o
JAEAS HEF A Al=ds e v A

“SFERAT AR 20219 1307] BRE 95 =84 ASES AZstel Md 4 $5E A7
e AT FAEAA "5 =R S AYStel, FABY AT 57E nASAh obgol

G4 Wee ARSA

_24_



[ I-8] H7l 7|1t W =24 F4A 93¢
-

2= 3ol 7 =
ax | TR ERE ) 22 2 A% AA A
Physical
A A A Stochastic kinetics of nanocatalytic Review
°v ene systems Letters
(2021.03.24)
Reproducible and sensitive plasmonic Advanced
ez 23 Bh A} = sensing platforms based on Functional
= =3 - Au-nanoparticle-internalized Materials
nanodimpled substrates (2021.07.28)
CO, hydrogenation into formate and Inorganic
w5 7] o enE methyl formate using Ru molecular Chemistry
h = catalysts supported on NNN pincer Frontiers
porous organic polymers (2020.11.10)
A13] A u)at Complementary reactivity in selective Organic
(2021.8) | &35 A oy 5 Z27 | radical processes: Electrochemistry of Letters
° oxadiazolines to quinazolinones (2021.07.2)
Huynh
Thi ) A} BArO Plasmon-driven protodeboronation Nanoscale
Minh e reactions in nanogaps (2020.11.24)
Ly
Anam Gr.ass—mediated biogenic synthesis of Chemical
Rana B} A a}e) sﬂyer nanopartl.cles anq their dr.ug Engineering
Gul delivery evaluation: A biocompatible Journal
anti-cancer therapy (2021.03.1)
A uat Eco-friendly and techno-economic Green
8349 jﬁ_%j- 4% | conversion of CO, into calcium formate, | Chemistry
° a valuable resource (2022.01.17)
Auat Sensitive and reproducible detection of Erclhlflrgécr?rll
sad | LT | Fany SARS-CoV-2 using SERS-based srieerig
° " microdroplet sensor Journal
(2022.05.20)
Rational design of bienzyme
. Sensors and
A8} AL nanopartlcles—based total cholesterol Actuators:
_ AR e vhef g electrochemical sensors and the A
A 23] o =% ooe : . B. Chemical
(2022.7) construction of .cholesterol oxidase (2021.09.13)
expression system
ACS Applied
248 hap e Effect of Nanoparticle Size on Materials &
= e Plasmon-Driven Reaction Efficiency Interfaces
(2022.01.10)
Angewandte
Shrikant Nickel-Catalyzed Enantioselective Chemie
D. 1PN z2x Synthesis of 2,3,4-Trisubstituted International
Tambe 3-Pyrrolines Edition
(2022.05.04)

_25_




<A113](2021'A 8Y) S =& A4

4ED) BK2) AERIAIN) AoioN aAfel
sl R4 =AY

| & b4

Best Paper Award
is preserted to

Tingyu Kang

foor the pager

Mgy Koan, Senng Jun
Iaeyoung, Sung, St
Physical Review L

JiHyun Kim, Peng Chen, snd
of Namocatalric Sustoms,
0y

K21 Four Fducation Re
BioiEnergy Fhotochemisiry, C

Best Paper Award
i presantid 15

Seokheon Kim

o the papes

el Sampee Voom, Efect of
Aeacy, ACH

Seskbhesn Ko, Sangurom
Hano st Plasmau-Drvoan
Applied Maserisl & Inkesbaces 14 8163 3022}

an fuly 18, 2022

BK21 Foar [ducation Research Team for
Bin/Tnergy Phstochemistry, Chung-Ang Unlversity

Al 2022 T2 HH

SoEEY
BUARE ha
HeAw B H g
§ A2 40 pK21 WR2ABHE Folol
HEHMY Koz 248 2§ gusio
AEABYE pop %2 e WO A
Zloisgene o 4§ =gyt

FURE: fingyu Kang, Seong fun Fark, [i-Hyan Kim, Peng Chen,
amt faeyang Sang, Stochuatc Kiwtin f Susveatotyic Sstems
Fhical Review Letors 126, 125001 25211

20214 88 233

(B3] #Eeimsn soomeyyuy
AHEE 4 A

S48y

anne? A

A ddske 4 BR) FgelRng s
AAFdg Ades $4¢ 23§ A
shol g4 gag b w3 o P4
ERRIEL S ER RU R L RN
S43 % Seokheon Wim Sungwoon Lee, md Samgwoon Yoo,

1ifct of Naapurtice Sise 0w Plasmen e o Firiency,
ACS Applid Matectls & Takirtsces 14, 4163 201

adaay T4 18W

(%]
AFHgsY paeARRaEEY
44

“BK21 $-5 &)

Dynamics in Complex Systems

Best PhD Dissertation Award
s presented to

Sanggeun Song

for his Doctoral Dissertation entitled

Dynanmics in Complex Systems

on July 18, 2022
BK21 Four Education Research Team for
Bio/Energy Photochemistry, Chung-Ang University

LBk 5 Professor Jaeyoun Sung
i

o A -1
S5 ¥9 =¥
F9aua sus
ansyans 5 4 2

9 AR 490 BR2L A4S B9
QA PG AVo2 $4T TIE 4R
Sl AFABRY Fo} WEH 12 WA |
250 Sldsigons o 4§ SUve ‘
4438 Suggeun Soup, and Jaeyoung Sung, Dymamics
ki

ystems, 111th Doctoral Dissertation (Chung-Ang
University)

20224 74 189

@

k21
AEH Y BYAATIAALR

_26_




[Z 1-10] 37} 712 W) AAD7IY S

=53 734

ANFD | F4R o2 =F A= AA A
Fluorometric analysis of periodate based on
L Sensors and
the oxidation of 2-acetylnaphthol Actuators: B
2022.7.19. HHZ phenylselenoether: Application to the assay o
of Chemical
regenerated periodate (2021.9.17)

Best Paper Award
s presented o
Dr. Myung Gil Choi

onJuly 18,2022

'BK21 Four Education Research Team for
Bio/Energy Photochemistry, Chung-Ang University

(\/
LB 57 Profesor oeyoung Sung
Director

9 ARHe 495 BR21 42238 o
A AV $4¢ = A
AEN S0 Fob $33 ol% ¥ 2
slejsigions o] 4§ =Y.

3¢
Am o
w B
Che
20224 79 189
(k31
AENBAG B AAFYAILH
449

BK21 JEeFsst sty zd SEAY A stgso] AW ANE 23T Ay F w2
FE 5 A AUE AW AR AFARREH WEY B £ e 3 A7) A8 deH
o] 2022d%¥ wid o F “AE=gR3e = SEAVY” S HH AT
[ T-11] |7} 71 W) BE238s gstdA =3 SdA Y A Wy
YA A4 2E AE 24 3ME | A=as
Development of C-H Amidation
20220714 A% AT Reactions via Nitrenoid Transfer g5 z23
(KAIST 3}8}3}) B
Pathway
Phase Transition of Biopolymers :
20220720 HBR wy Application of Associative Polymer 4418 SRR
(4o shat) Y : o
Theory
T wad Transition-Metal Catalysts for } _
20220818 o351y Qs
(GIST 3} &} 7}) Sustainable Chemistry +e °

_27_




ZFU S5t % BR2l AU FSEASA’ A2 L 29 B usdrds

AWEL QA s A7) A Zeade AdsT APy A% geddse B Fels
= @%—Esz}%xﬂ& NAFoZA USANEL D55 25 ATE A4 LA sdTh 229
WEol A 297 folakitiyl, 22197 AdHo ASRH w2023 19 9 3 S&Es

==
PALZ H o F 82HBK2IAY 3o
® o} o] 599 mfzr AAo] FEILHE, 1892

MAsEATE BK21 AFF el Aot st} "AZ 84k 717] 918 BK21lo] S8t dA &3
1Ay | FAste] Ao WP HATE o}
st Aol L AEE WESYHT.

L IS —Y~
B
r{o
>
S
o~
ol
S

[£ [-12] 12} F<d 383 9 BK21 digdA SeEsiS4 d3yd

NO | T g A5 Axz5
Design and Synthesis of the
1 TF oldF Sequence-Variable Macrocyclic Peptides dAXH
Controlled with Orthogonal Stimuli
Hydration level dependent diffusional
2 T5 ol & heterogeneity of water molecule confined A
between lipid bilayer membranes
Enhanced CO, hydrogenation into methyl
N formate using Ru catalyst supported on NNN _
= H} 3 7] o A1
3 T e pincer-type porous organic polymers with s
post modification
Production and Characterization of Salty .
= PADAES v N
4 T g1 Peptide by Yeast Kluyveromyces lactis °°
Geographical Discrimination of Asian Red
. e A Pepper Powders Using 'H NMR Spectroscopy b

and Artificial Intelligence: Comparison of
PCA-LDA, SVM, and CNN Methods

_28_



Ni-catalyzed stereospecific allene synthesis

6 ¥ ~H AAA through inverse selectivity enabled by ligand z23
H-bonding
7 % oE) o] 0-0] Nickel—Cataly;ed a -Arylated Enone Synthesis zo7
of Primary Propargyl Acetate
- . Deep learning based model for early
AEXE AdE ) ; A
8 1 © prediction of sepsis 841
9 % oE) 248 Mathgmaﬂca} model of.synthe.tm m1crob1a} A3 A%
consortia for improved biochemical production
Core-Satellite-Satellite Hierarchical
10 = ~H Hoa Duc Nanostructures:.Assembly, Plasmon Coupling, P
Trinh and Gap-Selective Surface-Enhanced Raman
Scattering
1 % oE) A48 Effect of Nanoparti;le Sizg on e
Plasmon-Driven Reaction Efficiency
12 % oE) A48 Correlation between cell—cehllllnteractlon and 82
membrane fluidity
- . Single-molecule investigation of nucleic acids }
ZE ZARS o : a2
13 #H 8371 unwinding by SARS-CoV-2 nspl3 helicase e
_ CO; is used to kinetically resolve Mg?" ion _
I AE o 513 oA
14 #H sk from Ca® ion in CaMg(CO3), Dolomite e
A study on the deactivation behavior of TBR
15 3Z2~H 49 carbon dioxide hydrogenation system catalyst +RE
by carbon monoxide
Production and characterization of the
16 £ 217 of sweet-tasting prptein in the yeasts s
Kluyveromyces lactis and Saccharomyces
cerevisiae
Development of fluorometric aptasensor for
17 I 2~ Fah kel okadaic acid with graphene oxide as a Hhe) g
quencher
18 % oE) 2791 Nanoplastics apc} Microplastics could pgnetrate e
and exhibit adverse effect to skin
19 £ 287 Long-term treatmentl of mic;opla;tics induces 5497
metabolic disorder in mice
Rapid and accurate on-site immunodiagnostics
20 X 2 H AAF of highly contagious SARS-CoV-2 using FAH
portable SERS-LFA reader
Sensitive and reproducible detection of
21 I~ IS SARS-CoV-2 using SERS-based microdroplet FA
sensor
Artificial intelligence analysis of 'H NMR
22 E2H o3 spectra for discriminating the geographical HY T
origin of Asian red pepper powder
Simultaneous Purity Assessment of
23 ¥ ~H He g Structurally Similar Substances by YT

Quantitative *P NMR Spectroscopy

_29_




5 AT A= w8F & AduAEEdA oy R&D AH FEHS @99 AEQAH
57 JHZE AFFo=ZA gy AT T3 I AYA E&RE 7 JEE S sk of
o} Zo] TdUstn FE7I7IAE o ES o] &3 iy R&D Al gk w8o] o]Fo|H
o,
[¥ [O-13] 71 71z W R&D A4 & d3
A | BA AR Asas | =sdd T AT
7148 202105 10A13F
— #4e
S — 1} 2 3} 202105 10417
i s A e 202008 1041 7F
ul g 202008 10417t
XRD | &#7 RS 202101 2171
SEM | 71914 NSRS i 202102 2171
45
600 MHZ | 5 1 £33+ 202107 247}
NMR °ce 2 202104 2417t
1A= o4 e 202106 3471
(2020.9- e
1 A 7F
2091.8) ERk 202106 34
uk=3) 4 202106 3AIZE
Trinh Duc Hoa 202108 3AIZE
e Huynh Thi Minh Ly 202108 3AIZE
FE-SEM | =¥4 Z2m S 202107 3A 3
ol <A 202107 317t
Ruth Stephanie ule] A 202107 3AIZE
B2k 202107 3471
o] £ 202108 3471
FE-TEM | 7% RR = 202111 2417}
A
FE-SEM | 7 %14] Mengdan Lu 202206 5417t
FE-SEM | %14 RSl 202112 2171
2AhdE | 300 MHz | o o, . , e s
202207 147t
(2021.9- | NMR | €99 All Hasnain ]
2022.8) | sc_xRD | F7 254 zex 202201 547
FE-SEM | %14 ekl 202203 10417t
299 e 202205 5417t
_ 71 a) A -
FE-TEM | =4 1} 2 3} 202205 54171
60§M1\}§HZ L Ali Hasnain e 202210 27t
300 MHz | ..

o] &y 25 202301 TR
saue | NR | COTE T ]
(2022.9- Pk 202302 2417}
2023.2) 21227 ulgj 4 202302 2N 7}

EDS o] g Ruth Stephanie 202302 21 7k
Madhura Pradeep 902302 2N 7}
Deshpande

_30_




Sh5-aS (Learning-Teaching) @A &5 A 712X = @52 Ailo] €1 A& AAS T3
& e B ool AFAdAY AFE NMEE AHAA viEtE 5 A A F= FL VIFE
AFgct B 2SAdTEHS FJAENA d¥xn2ZA 2SS IS 2SS AL FAHsE Joy o
8}7] Best TA AwardE A4St AES AEsta Ao

[%0-14] 87} 7]zt W Best TA Award <=3+

HI52| 021-138t7))

K|42| 2020-2%t7))

2020-2

)=t} Best TA Award

Goes to

$}sta} Best TA Award

Goes to

2021-1

(3

2021-2

A3
b

2022-1

o273

HEES

Congratulations !

=A0
=57

Congratulations !

2022-2

oY, T oY oX T ool O g\,
(2 or|ogt 1o fo|do 2 p:

oflt (PN, bt fofy

AlAHAL 20211 9% 22 20 QY s»{I

NN
1022 110=

20213 38 49 299 g
1022 110&

X62| (2021-28t7))

o}kl Best TA Award

Goes to

Congratulations !

Al4H4: 20221 38 3 282
1022 106

M7 022-18t7))
$tst} Best TA Award

3 I-|'2I

Congratulations !

AlAFAL 2022 9l 1Y 299
1022 106= 4

_31_




12 #4871 - 4k - A3 24 SiEs dEd

24 T2 A% 74 2 &9 A4

B A& - 4 - A3 BA AZ2Y wa z2o3 A4
® RgATHe) 545 Ygeldsist Ba <A

7 3k <o A" Bopdl A AR TA St Bt

& - A - A BEAlE ue 2o
[ I-15] A EF35 TH AH/AHR Rof 87|z, 4 2L A3 £A)
A A SIRE R
337 Argdge s15hA ol WY F 710 Az R Ay JAE o] 5|
Ao B A8 AFA 5 74k S8 W, '°ﬂ Uzl 1174 FA4,
F2Y 2 g Al&d-3- 7153l 5o 37 A
ol Y3 71E wHE ol ofet 2 ) wHES AR AU
[ [0-16] 71 71+ W BEEFSE #d 87| &, 44, A8 B4 28 udgsE Ad
Hol = A4 &)
- PR 202213 13}7]
0] Z 2| 52 83}t 20213 28}7)
oz EH F7188t 20223 13}7]

HE 713& AFskanh

W 337 - 4 - A3 24 s2Y vimy =237

» A Z3}3}% 83K Chemical Dynamics in Living Cells) EH A u}: AP Eo] HZ o7t Ha 2
= AEYFSE #d AU EEZAE oldsta wANAE ATE EAE 73 E ZHA M F
AEE EdAMuY AZZ2E 279 B8] vuy wsZz=Jd802 g5ty o dxF
Hne SHAuY 2233 o2 o33} Zo] AE3st5ESHCDLO) Ary Algl=2E A A o
A 5817] 2t F 3639 AEFEFHE MuuE NHAFOEHN A EC] ThFS AT FAE

[& I-17] B7} 713t W A £3}8H5 2 8H(Chemical Dynamics in Living Cells) 2]

& BK21 ZRJAE Ay NH 43
a5t S P At ZA
o o MmE Colloidal nanoparticles directly observed by
20201012 | =84 A=mieha multi-dimensional liquid phase TEM
. Application of graphene oxide and liposome for molecular
1o T ] : .
20201110 | B&< A= et al diagnosis and targeted drug delivery to cancer cells
20201229 | =% 3 Texas A&M What can we gain from imposing strong quantum
- © University confinement on the perovskite nanostructures?
20201222 | A5 ALY s Memristive materials for artificial synapses
20210219 | Den8 Uglovrenrglty Single-molecule polymerization dynamics
. Technologies to control and measure intracellular phase
20210420 | Al&oj At eta separation
_ Alol o) = A3 i 3 i
20210702 | @9 | HeA AW E dobde AlZ prostieglrrllal?gggradatlon dynamics <}
i A comprehensive multi-omics approach for biomedical
20210824 | AFx 438 stn researches: integrating proteomics, genomics and
metabolomics to unlock biological function
20211005 | #HS$= Zdostn Imaging dynamics in living systems
20211021 | Sz | = ddisty Crystals in a Hydrogel
20211126 | o]&< 9t Microfluidic Systems for Understanding Biology

_32_



20211207 | Wi iaAasi kil Current Status and Challenges in Genome Editing
20220110 | F=4 UNIST Membrane proteine] mechanical unfolding
° 5 Developing Core Proteogenomic Technologies to Establish
20220609 | o e o el Precision Oncology Cases of Refractory Cancers
e = < Predictive Molecular Simulations for Charged Interfaces:
20220621 | &3& | LFFtdietal From Energy Materials to Biomacromolecules
= Deciphering Hidden Charge Carrier in Perovskite Thin
20220706 | 453 DGIST Films by Transient Absorption Microscopy
New advances in quantum and generalized master
20220712 | AAF CUNY equation approaches for exciton and charge
transport dynamics
20220715 | === Texas A&M How photoinduced halide exchange in perovskite quantum
= © University dots enables radical -based photochemistry
51 2] = 5 Interface- and defect-engineering for 2D
3 } ! -
20220719 | HA4F A o ol nanosheet-based energy-function hybrid
= Unique Dynamics of Inhibitory Synaptic Vesicles for Fast
20220722 | ®rE HKUST and Efficient Synaptic Transmission
. . Neurodegenerative Diseases from the Chemical Force
20220803 | ©]2Fst Ak gk Point of View
20220930 | A | T3Taoistm ?)g)abtggy for live cell distinction by fluorescent imaging
< Synthesis, Plasmonics and Biosensing Applications of Metal
20221011 | &4l A= ohstal Nanoparticles
. St 2]=rojt 8t | Computational Studies on Molecular Transport through a
20221104 | =3 al Nanochannel
_ _ A AgM By A7 9 HAHY 7 oF
20221115 | ea | AZustw ﬂ o5 oq%oﬂf 5 WA 5 ovAlEd T e B
20221122 | FE% KENTECH Data-science accelerated catalysis and materials research
20221129 | A 23] R o g;l;p é?ttiréaspOdS: Synthesis, surface chemistry, and optical
S Entanglement of Perovskite Solar Devices  with
20221213 | <tEI A d &l Spectroscopy
20221213 | &®&H HKUST Real-time imaging of single myosin X molecules
)= . Frontiers in Sequencing and Imaging-based single-cell
20221220 | &£3= A T Sl analysis platforms
University of
20221228 | ol California, Bio-inspired Material Assembly and Applications
Berkeley
20230107 Philip M. | University of | Machine learning methods for the design and engineering
Kim Toronto of protein therapeutics
. Catalyzed bimolecular reactions at aqueous-nonaqueous
20230119 | oAt A=l interfaces
=2 Al dtro A 7HsE 7 3] WA = (2
20230209 | 1A | EEAwole |- 1%)9} :Elfjﬂg Qié; Fe @717 3] WA (
20230211 BaF;llial ur}?i%/rerlé?tr;l The quantum first hitting time problem
John Resolving Conformational Flexibility of Proteins with
20230228 King UNIST Single-Molecule Spectroscopy
REadTas 494 $5A7A 29 SRA NG Bl - 4 - A8 BAE A 9
dAE Sta B ojue AREAATA, QA ST @lol Ao e Hasn olF 98 A
o 587] Bk ohge} Lol ATz R A SEATAE 233 52 AvuE b Fn
22021 ARb7lels 22U AR 2 gy AT R Sl Al wet dAE 2H s
(e}

_33_




[Z [-18] 7} 712t W) AF-SAD749 AAdA faA7A2 28 SEA Y AF 43

a5 713, AAF
20201008 KIST, o]#3] A7
20201015 G Z2HALAT, ol AW AYAF
20201105 GIST 1537|%AF4, 1Zd vl
20211125 ST 7| eAdTY 2FY 9HA}
20221117 SEAaATY g 9
20230209 Bl Aulo] & o] A F thEO|AF
FUS) S5Us R FAATAE 45 HE R BF T2 A9 23 9 59 229 ADdo] B
& AHANE The o] $53 B A7 el AN FAste] ot - A - A BA
HAe % FEATE FYFAL, SA B A7 B 2% Uy BE ATAL B ngdT
gl 2Fste] mHE ool
[ 0I-19] H71 71t W) EF 97713 3& A
HES 713 e N 73 713t &
— o OB
7= ES = 2o -
175 07]€1_:ll e} :Il 20210708 %
A&riet Aaeioe | 2020001 |2%E T 4F AHAY
o 2EYE AFA | HAHFE L;};Oj = ~20260228 | o] THE 9 A IFIAEH T
4579 w4y A7 PEET laE =2 | gs ap
= AN E AL
Awasard | weke | dee | 2o | 5310 SEC . A
ez vk A7e | ahad Wy 20210805 | 54 Sy
TYOEgHEA A=+ sk Ay 20210721 | Z2Y19 A HAZFE g
olu| A W TE 218 HFPE ol 20210811 g
—loﬁ_‘—l]‘L:l'Ln T =2 0‘1":1_:|'L Oﬂ 1@_%%03
A 2= g’:_ o ‘L]. _
Aasary | AT o 20111 | SRR e
— %= = u e ()
ZZEjE vhAL A" etz HFE 202204 e
Fako o 2 23] o3} 2l 4 20210312 | zr AFAS ALD 2% 7bsA
AN wd A73E | oA W o L 20210416 | &J4 ¥
KIST uhg 5 o] 1510
AgaTae | wae | oy A 20210611 g g ast Ry 20 @
22 o nz Hale
waa s | Zman | ARATAG | 20220520 |54 8d Aws A
e e e ° HpRoy L 20220521 | DMP-cellulose @ A a2 o
SAH w5 ATH 5 3
73 39 9 AT
KIST . 202208, e e _
QA A A B0 st Ay 902911 RU»‘-‘TUH‘E 83 olitsE s 4
AR R 43} TBR &4
34y vhap A7 202212
ol5tt st Sti“ﬁ;n o5k 91 A 20210901 | Mxene atolB e = 375 AE]
594 Waed e ipe o 20220228 | 7}

_34_




[& [I-20] B7F 71 W & oS

A7Y WE 41 A%

7% HEQIY | nFIFH 713k W&
Aethsta e et | 20200901~2021 | Y e 4o B gdRte 5
stepg st | 0 GE A 1203 gst 4PA Ay AT
=g ml 0=y A 2o
e AR AT | 20210901~2022 | | = e A °EHf)ﬂ 1
sazaa | 39T | yeen A EEL LR ML BUE T
1O o T gé:];ﬂ %%H]E H/H
s AHATFAE t}% lateral flow assay strip= ©]
713k z] & ~
7154251 0| e 23 202010210311 02| o2 maznu a4 AR (2
T (F54) =% Z7h Anal. Chem., 2021)
o7 = o] &3 H7]W-&
Agddstm | QU | oiEea | 20221222-2023 | ]ok;}uﬁ ﬂ]lfﬁi;%]o T] f
- = =) - pil [e] W= = L_
5}t A WA 0207 WA= B
AAAE A 2 QAT T2 A L A Ay So] AP NA A He
EAE olafstal ol & dAste dFS 71 F JEF ZEUIE AFHA FFAA=E o5
o] ZIGA dATTF/IEA Z2IAS WP
(% T-21] 97} 712 ) ety e A9 2 a3ste 4%
718 AEnT | aAFIHEH 71zt W&
FYstn ¥ SARS-CoV-2 47l o3
R ALe S | FAE ARG 20219 10€ | vYx=Zgtzry A4 ddd H
olul7 1) 7}
ZHANZ=E 7]Eo]lA(2021d 4
B 5 2
_ N 20214 1091 =71 Ol—?fﬂﬁ S AL A
FUARRE) | &85 | ANEEAT | 009 39 | TEIA Piot HIE AFE —g%
ST sue gdstel gty Ba 3
Eo
TR TR o) o] AhEt e A g
_ s 2021'd 11€ | =24+ A4H100kg/Y erOlEﬁ) 2
u}- el (F S X E ] AFsh<5 i} -~
AN it ST 20019 129 | A 4AGl W W% E AT
2 (FAFH)
o=z ] 2 3 3L
wodaas | mam | anasas | 0w g | ST AL AGLE A4 3
s M
SG Wtz
At g E A2 o) &
(148 4% | AW | GWP A%t | 20224 39 A =T1E GMP Al el
71E4 34 st
(AT727)
TS M3 =W B3 #E #A3r|E, A9 D A BEA @13 A AEe%ss
ok Tue] MTs xWete] A& RSt Zof AU EEA F Y A EA #E ATl
BE W1 RE obe) ES) ol A3l WAkt

_35_




[& [I-22]1 |7} 713 W) 39 A% =9 @71 3F A4 434

A8y (&%) = AT 713k 73 W& Hl 1
Editor, Physical
Olga Dudko 2321 & W 95 Statistical Mechanics of Review Letters,
(UCSD) A9 | 20219 287 Viral Entry Editor, Review of
Modern Physics
. Harnessing synthetic . .
James C. Collins A 20024 1847 biology to fight Rev1ew1ng Editor of
MIT) Science
pathogens
Philip M. Kim meg\ﬁ;?”ffr lfﬁgngi | CEO of Oracle
(Univ. of A 20223 28}7] and encineerin ofg therapeutics and
Toronto) g g TBG therapeutics

protein therapeutics

_36_




2. VY R & AY 43
2.1 B7} A 71 skl 1 SR g HjE 43

<E 2-1D u§d7E Fousdd g1 gl wjE 43

(%
HOIDISIM S QU HiE AN
e S Bt A} M.EALSE H
20204 28t 9 10 19 38
2021 1817 13 13 23 49
s 2021 28t 1 10 24 45
(M=) | 20221 1817 13 1 23 47
20221 284D 12 14 25 51
b 58 58 114 230
20214 22 4 0 4
2021 8% 2 0 2
b= 2022y 2% 4 2 6
(E24) 20221 88 2 1 3
20234 22 7 1 8
b 19 4 23

_37_



22 BEATYY S5 DU Hu D A9 A7
(D ety x4
+ <E2Do)A] Boli whsh ol ¥ BR2AYE AR olF & Y Fol Bt 7 SThshach
2020-23t710] % 387e] hstAlo] Aol FABFRL, o F 20%0l4ke] ZrhEL HolA v ]
457 9] o) ie] o] UM S FRT 5 AT 53] HuAE T 1;_; 1—/\}31].781 st A SR 27}

[e] s A e) = =] = =)
B wgdTYe A3 FRE F3 JHOE A 9SS B & Aok
[Z2] B7F A 712 W disked &R ’é’i‘l
38 49 45 47 51
60
50
40
23 >3 25
. 24
30 19
20 13 11 14
10 10 a
9 ilg 1 13 12
0
2020-2 &}7| 2021-1 7] 2021-2 &) 2022-1 & 7| 2022-2 7|
SAP mEAL w AHALSE
SH2 Ol CHEHRIAH el=el st
40 20
30 15
20 10
10 s
0 )
2020-2 2021-1 2021-2 2022-1 2022-2 2020-2  2021-1  2021-2  2022-1  2022-2

B Y2358 B497Y-F4ATL GAE BT LIS /N AL R AFH gn
c AW AY A1 F R AEUBNG B5ATH AT TRIWS B st 2% AZE
R AT USETARS LAYOIA ¥ mEare
3 o]

2| l
= R84

AU obe2] Y FrsES] sk A7 9 A= Xl%ZﬂEE—“—i_.— 2o g A ZE
)

% = a3
o vhdste] B mgATHY Ukl AT % AT AU BAE 74X G4 BPAA S o2
DEd T Sethsl Boksh s ZEade

AE AAA 2o AEYFsI asATFEe

Bl FRFOEA ¢ T FAE S
B 2HA3H Ay B x(Stipend) ZA3tE 5 ¢ E 2 ’5'/\}—}*]*3 A%t f =
o ERAFAA B At AN EY] AFsds Waste & 29l

g AT HFE Astoltt. B wsdTEH FAusse 79 AF F 3

Hu 79 AgdolA AFstE F7F v FRE 4 5
& =S A stipend A DA EE HE ety on, olg TR}
e ¢ 7 2 AP AES] dARAHAYLS Rt 579
o] SR AuAtFd A A Ho] AG7IZE T FF3] ST
B Ry dF ZE2O9S T8 B 97 FFEA sk Jg 1=
o 712870 MNP SR A 2L T Z 7l Practical Education (PE) Z2188 B3] Ew

m&ﬂr&
of\

N
ol

]_

=

32
al

2N

3, 431 SR ASolA AEEBE B MU/ IEES FHIT B AP AP Fo2A
S5 SRS gaty she Frsgc

_38_



2020 2817101 153 9] S5 0] BIAAZ N8990l 3Nd 5% A7 HE S FANAL, 4573 o178
% 8% AFshe 79l FYT st vhskdel WSEHAT 2021-2817] ol =

Z2ag WAAS HARND, 45 Y F 6F6eH0] £ el At S ol
H3E ol TUA 2022 2910l 229 O% TS T, 1% 1699 45 oSl PE

S2o@e B4 ATBEG A3A0z Beld F 1Pl ol © osheol AR,
[ 1-23] W7} 4 712 W PEFS 44 ciste A58

2 7] T 45 & 2 43 g4 ded AaE
2020-2 15 78%
2021-2 17 86%
2022-2 22 88%
B 5748 ad 49 2 A2 47 J94e 5% 94 Ual Fu
- AW AYIIRE F USANES TR ABYRESR} Mas W4RE AHNCE 1-22] B}

A7 0 9 Mt 29 @Y1 AL AASHOR, AT Rop Mt PR 2Wstel YT
B33} Lokl UF HAAYEY B 1AT 5 YATE EF, A A
=3p7] 98l 3] Fol AR PE @9 drskel sl A
&3} Qo] ‘B ATUAM ZEIY & AYsHATh

- Q020E AWt 87) A27] S ekt AW ATAE T2 199 FoD)
- QUIYE o2 85) A3 FAoitE HeT AW AT Zzaw (159 o)
B sk 9% FAR $4 $EA 5 FAE 5T U TR A

o FRAEAA T AE W& EH F A2 & aUlsta A AEd AP Fo] & A
3ot ek s FAR 3A7E 22u19= <l ‘oished sk 22el 493’ 2 A=A
2021 k7] skl 22kl dSAE g E 2021 Axkr] thskd ekl A 3
2020. 10. 14.(57) 10:00 2021 4. 15.(%) 11:00
2022 k7] st 229l 4 E 2022\ FxE7] thskd 2kl A 3
2021. 10. 14.(%) 14:00-17:00 2022. 4. 14.(5) 14:00-17:00
2023\ Axtr] st 2kl A3
2022. 10. 13.(3) 14:00-17:00

- oF Y Z239 5% 59 S0l B asdTHe A7 2w A 7188 AFse] 5 o
sl 4 718% SristnA stk 29 ko ga/mgY stolns W4 satw) o
S 4 S A o EE ARSI LU, 22065, o INAA dud 4
gaet ARAgel Batel Fustel B Y ST Wt AL FEsuA stk

C W AgEelgd Bt gl Bes W & ol feel AzgA EamAZE A4
Ak serelel Wb FHsha R4, UetAA, RSl @A mel WAshE WAlolw,
33 oy EYAES 49 3 4L T B A% F Aol e FRAT HAY F
AE A48T 5 Aok

- B RSATY FROT 20224 690 k3 ey A=AMAY MPHE FHARAL. I
AEe) AEI AU ATHE 24 A A A FAE vide L S 9AL =
@t AL E nHASG o8 Filel BB UEAD 48 % A7) AFE FAAAL O
shel 9y ste] W@ 4L AMY 4 AT

Skl o} thgujAlel A=z & = B3ty HAE X E w90
- A= FAJIASE AdE A AdEY fd AT 2 lEold AdEs = ) )
Aot 2070 olde] digmjAlol H=How SH

_39_



W FAE FF

B oAt HAES) mY BsALY

B PED oishd S A == Ad R 9

- &slsrs] S e AEZAY A7H F5TH 2 Fd
- Adv. Funct. Mater., ACS Sens. Phys. Chem. Chem. Phys.2} 72 #
B3 2 agd7E" o uFEY A $FAS TR

BUW,FERE L HE Carbon ok 2]
EEAR - 110752 R

ol
ot
>
N
lo
Hd
N
i
i
oj
ftlo

getdd =3 A
el AdH Aol

Aol Mol et gL o
=23

- S5 gAY 5

2
2
o

ot
it

s} =(Graduate Research Scholarship) <=3
2020-28t7] 129, 2021-18t7] 189, 2021-28}7] 169, 2022-18t7] 134, 2022-238+7] 104
A

- o)l YA 523 WA A38E(Chung-Ang University Young Scientist Scholarship) <=3
2020-28t7] 109, 2021-18t7] 9%, 2021-28}t7] 5%, 2022-18t7] 79, 2022-2%t7] 8%

- S AT AFAE Yo FAAR =S HuI gstd oA FdUistn thetdel -
= Ads AF

2020-23}7] 19, 2021-1%8t7] 49, 2021-2%}~7] 59, 2022-13}7] 59, 2022-2%7] 59

rir

etu S ol3 3 ‘ofMt AAEHe] wd AshAbY] (Higher Education for ASEAN Talents,
HEAT)® & oRAIQE 107]=19] 58 AAee] s WAt st o =z whol Ao} w&-S A Y3}
= Alxoltt. JA=uAJole] Universitas of Islam Indonesia®] &}stzte] 2R3t 9= Wiyogo
Wicaksono <=7} HEAT Programol] XA = o] 2022 71S87| e FAH ¢ A5 &5 2hAL=
How &t Wiyogorx Universitas Indonesia 3}8taboll Al SHAF @ AALstY S FHE319 0
Bacteria toxin®] 7188} AlA 7de] #g AFE FRAT A A7SstH Yegshs H 53
electrochemistry-SERS 7]1¥Fe] immunosensore} AT Al el Bg ATE FFst UTh

5 Z2aw FAAY ALY
B agd Tt UEdASdA Bu F1 ERA4E BB ALAA AFs 94 £

YAEL F71H0E fsn FolE AT Yok D29 FAo R ghrre] YAt Ak

HRo, 20221 d-187] o] %  LUCAS A, ‘AdAethst 7hewsks4] , ‘st f9-3v}
T T TYUTn bR ZA AT Mt 4o tA] ntE T
sty A 4 Z=239 29

B ugdTee] 259 FYUgune Y0l YeE dte A A AES LS F UA=F A
24" 32 A Y ZEad9e Fstn dnh FEUSa JAAEEH A
https://humanrights.cau.ac.krol= thehA 52| o7& AAsta Ae dE< 3 € + d= A
BAFATEel et 4% Apdolu R i, @A B LA ool TS
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EEIEETREEE
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20221 22
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ot AL 2 0 2 2
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0022 8
EXD 66.67
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@ ZoostdA ACHY S 24 ¢4 F7F A 713D

<& 2-3> F7} t4d 717K2020.9.1.-2023.2.28.) W <47 sty T ACHA 24 54

- A 89 EEEERY _
MO E=AHO U ] 1o
of tH S3 H2ed (& AH/BEA st (8)Y s HNA(AS)

OE FEY Atdle 24

University of Texas — Austin (2

ol A ARSI FHASIALCE

0ICtE 2022.2 8FAF I a=ign):
MN=AHRH)

: OICtE YAl HEAISEE D2t S &t HUXIRC JtAIZE 0IZ23dt= Chst etllz2r B2
BISES NS, 0|0 &8t 8t J|E ARE HAHDIQUCEH S22t S &5 &4 Jl=1 HE X
AlZ2 HIE2Z S MAAQ A5l KrisheIEWM AL & ARACZ FAHAES Mg ARE G0
UL SLUHE W ol BIAF & AR XJ ZZ )32l ‘CAU Global PhD Fellow Program’ ==dlXt2 &
e NS g ALt

ESPNEE 2022.2 oA Sttt N PSPNIONEZD)
ZXE HARA2S HAAINE D)2 SOt IIS22AYO0IES 012610 2OUUA &S Fe(lll) 0|2 HAHGH

2 O «42t nol 22y A2y TDeE2 d4dots 222 40t HFRE MNEGIRULH Ol HHEALANMZ
BSE 25 M2 UegXe EH 20 st 201 XRD 40 HEs Alg =812 ogsez 2l
of Met&EQel ZHE oHZot=0l JI0otULt. OlE HtE Sz ALAEXN HEoHH 8 HEXsE 372 Y
2| MRE ot UL

gr=5t 2023.2 A AL eI a=ign): ASML(HA &)
ASMLE2 HIAH 1212 =& BFEX MAF ZY| JIHOICH E06] BFEX MAN BIEA s 2 s &

3 ATA elAetIl 20 A SEXC 122 €2l QUCH 198440 d8= HEate JIgold & MIAH
B600{ 20l 39,0000 2l Q20| 2Rote HFAAL MMAAEZS HF10 UL 2 WUSHAIFEO =5 st
2 AAUNE s S SULSYX M, 2S00 Y Jls, st U0 U 8242 HIE§E22 ASML

A
Bl U4 J12H(2020.9.1.-2023.2.28.) U S 19 AEQ s
Sost FoIOEAY . A BHTE
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3. WA AT

31 Feltistay AT Ao $54

@ FASAH HEATLYZ B S5

<F 2-4> 37} i’ 717H2020.9.1.-2023.2.28.) W] FAEg LA ExATHHE

3_,_|_LI-X‘| _I-O:I k"uI‘I—T'—

(& AH/BEAL CHEH 2 A Z(‘)‘Fc’ AT HEARANS MALHE

HELAIS &) &g =
J. Kang, S. J. Park, J.-H. Kim, P. Chen, J. Sung
Stochastic kinetics for nanocatalytic systems
Physical Review Letters

gkAF A&7 =clgte HNe=& | 126, 126001
1 2021. 03

10.1103/PhysRevlLett.126.126001

Z2 dde 2= 0l 22X 0101E Jls 520 &3 3 2352 HM Sgs ol 22 =gl
OlAl BtS0l 8 B oiLts O Zels A2t HEREE SEY &= JUCH 0 4= Soil gSA2e
go2 A B3 HHLS2Z 4de = AU2SU, BtSAIZe 2at2 88 = 0. = g7=
HOER BISEC-ES 018060 BHSAIe B2 24K 23S = JJASH H=+= SHE Sofl U
X0 EMols SRS =5 L0ots 34 L& MAISHRUCH 0 HPE Soff 6 JH2 SH L
T =+otd 2ols0l H otte SMZ 20l =222 e+ SHE 0I86tE 2 W2 =HIt 20 Us
A o=gteem 224 01018 8101 X2 =8 &g = AsS Aoz Il Ol 2 UsHFE
OlAl XAlote =2 & otlel d=clZstst 20F 28 oiZ0l JI6}A2H =clst 20F 210 AKX

Physical Review Letters (IF=9.161)0l EEt&| AL

S. Y. Kweon, J. P. Park, C. Y. Park, T. J. Park

Graphene Oxide—Mediated Fluorometric
Aptasensor for Okadaic Acid Detection

BioChip Journal

A A sAA el NE=& | 16, 207-213
2022. 04

10.1007/s13206-022-00056-1

= H70lM= GO OioH & = A8otH OA ZA & =& 2E0 dME JH%’@E&EP. %‘EHH
= EISOl 2ol M5 dS= E =3E0 g2 ZA AMAEES 4ot D GO sk, MgCI2 =
s A XS _L|X"_<2}O|'c°'|:|' HdIA 2 LOD= 6.35 ppb2 ChE HYF=A(STX, DA TTX) 0l HIoH
OAll et erSd0l =30 Eﬂ,} OA SAMHM(DTX-1 & DTX-2) Bt842 ags +F22 ot U
X2 Ol &2st 22X |(01|- 1A AM)E ZPHoHK 2SS 2102 MUECH 0|F 2 69 Hlnst, of
JIM 2EE OA 2EH dAME =2 HMelg A3eldsS XJots 402 WOl O U2 H=481 E0/dsS
gt CRM 822 AAEH HEJES I dMeE €2 CVE =2 S5ES LIERG. 0
Z 2 MY HEot)|l g st €m0l 2 HO0ICh 0 HEAFAFZHE 2=
F

4.229) 01 HITHEI AL

0 oy
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K. Kim, D. K. Han, N. Choi, S. H. Kim, Y. Joung,
K. Kim, N. T. Ho, S. -W. Joo, J. Choo
SERS-based Dual-flow Lateral Flow Assay Sensor
for the Ultrasensitive Detection of
Thyroid—Stimulating Hormone
Analytical Chemistry
& 234 =X gtet =2
A =11 X 93, 6673
2021. 04
10.1021/acs.analchem.0c05336

= HAFNHME COVID-191t 22 23849 S SEFZIHNM & CIAEE E)|Hoz A =
Ae ME2 JHE2l dual-flow nanoplasmonic lateral flow assay sensorE JHZ3tACEH Multiple paper
layer2 A= dual-flow strip sensorg H&alD 25 nm2 45 nm 3|9 2 ULYXNES =XEo=2
EAFH AlOE2 SEAMZE &= Use hot spots2 striplhlll SHHCZ FLHAIZA2EMN JIE stripE2Ch
1000 SAAZ £ Us DT HMAME FEGIRUCH 0 UEAFRHNEZE 3= ACSHAM &&ols
Analytical Chemistry (IF=8.008)0 HMEA20 SMIAKA Google Scholar JIE 208 ELALCH

M. W. Kim, Y. H. Kim, J. Bal, R. Stephanie, S.
H. Baek, S. K. Lee, C. Y. Park, T. J. Park

Rational design of bienzyme nanoparticles—based
total cholesterol electrochemical sensors and the
construction of cholesterol oxidase expression

system

Sensors and Actuators B: Chemical
MUALSE 201 M5} st =2

349, 130742

2021. 12

10.1016/j.snb.2021.130742
2 AR0ME =2 2= BENP(bienzyme nanoparticle)E J|EtC 2 ZSHAHES &I|stst dMAHE P
HoIAULE AFEE ChOxe= P. pastorisE 28 =3F2 ot0 Streptomyces sp.2] ChOx &8 SEKXE Al
202N 2x=2 TS 0] AlIAEIS MHE SADF BENP 22E e 24 84 T olUZ2 AI=2E =
Ul AUE BUFACH E5F BENPE AI26I0d Au-SPEE & AL, I XL 2ol S
Mot ZUAHEZE FIIsS HAHE &SSE £ QUJULH == Z2UAHZS FIIES A9 82 Hlot
0§ HSA-speaked sample testfiME &2 Z2ZE StH(0.18 mg/dL), &I St (> 25) & 21 S& He
£ o50otl= HIEAS Z2UE LEOIRULH 0l MY/2g 202l el & Z40ICH 0 HEARANZ 4
£ Sensors and Actuators B: Chemical (IF=9.221)0 H XH & AL},
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(& AH/BEAL CHSH 2 A Z(‘)‘Fc’ A== HEARAMS MAHUS
HELAIS &) &g =
S. Kim, S. Lee, S. Yoon
Effect of Nanoparticle Size on Plasmon—-Driven
Reaction Efficiency
ACS Applied Materials & Interfaces
ELYNS 28 E =cl3tst HNe=& | 14(3), 4163
2022. 01
10.1021/acsami.1c21441
= UL X=s JIAE Y0l 2 &4 CHHES JIXD UD JINE E4£E Sl EHS HMolE M4
SOZM Sta HIS2 222 &+ AN SWUEQ ZBEE 28 Jisoitt. 2 dR0MeE e xtel 37|
Jb £HE Aol MAN st &S 0IX=X0l ot Nanoparticle—on—Mirror (NPoM) 2RZE0IA Sl A
2 Sol AYoiYd, JI&E HARXSS SE0Y ULXel AJIF &OtE+E THE2 HMoE & MY
Sthhe A0 HEFCZ USRS 2J10F £E =F0 CCE MNX 2010t SHEsE HotE &2 M
getlle HAE HH 2 20t JSE Sot BEQULH 2 o7 2t & & WXl S0F Atal 2H o
20 JIHE 202 JIHEH O S4s HE0F L3t 22 23 st=X ACS Applied Material &
Interfaces (IF: 10.383)01 M XH &I ACH
H. Dang, S. -G. Park, Y. Wu, N. Choi, J. =Y.
Yang, S. Lee, S. -W. Joo, L. Chen, J. Choo
Reproducible and sensitive plasmonic sensing
platforms based on Au—nanoparticle=internalized
nanodimpled substrate
Advanced Functional Materials
A etAIS & gotE =M gtet Ne=&
P o o * 31, 2105703
2021. 07
10.1002/adfm.202105703

Top—down &AI©S2 HASH Au nanodimple 2122 2 QMY bottom-up ZAS
£ DNA hybridizationtil 2ol RZEXOZ HIZECEZM HEotD MU= &
MZ2 JHE2 LULE2X22Y HME JHESIUCH & HAPUHAM Ngst U E JI®e A R84
Hotoldl ot SARS-CoV-22 Ef2 KRAEXES a2 SERS-PCR WIAMOIE =&otACH LE&t,
SERS-PCR 2X&ICH EES Xct As2 ZII6H)| flotd JI& SARS-CoV-2 XSl AI2dH=E =
TICHEHOol RT-PCR XIS Z1teF BlWotA L &SAI2H0] 80| og SH=ELUCH 0 HHEAFIAE
Mz % dM 20 =1 AKX = oL Wiley ZTHAR] Advanced Functional Materials
10.924)0l EX =222 ETLJASM Google Scholar J|E2 2 &M 253 QIS UL

MY THC o rir i

-
o
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K. H. Min, N. Igbal, E. Cho
Ni-Catalyzed Reductive Coupling of Alkynes and
Amides to Access Multi-Functionalized Indoles
Organic Letters
& A = S| 3tst Na=& | 24(4), 989
2022. 01
10.1021/acs.orglett.1c03971
ol 1ele MY, =2 L M= s 20tHAM CHetH S8%e FA420ICh 2= DB 2X2 s
=2 &AIIID] ®ldiAd=E S8 /AXN 8802 XSI|E E%ékf AL ZROICH 2 H72= Ni S0H
£ 0/23dt= OI0I0IE 2 23t HED| ALO|2 2R ZE BtS0H 28 CiXl&tE ols 12 gS8EES AN
StCH. Sol JIZ&0 AIS6HA ZLUE 1XF OI0IEZAT 2I2tEE 0|25t 10 Ol2E2EZ2AS 0|88 B-BEX
2D S2HUS RIS RS = UULCH 0 HEHILIEZE 72 2 WFHIAEUHM HAISte SE =
otLiel Bt=29o] S84 TN JIHeH KIIstst WE MEQ! Organic Letters (IF=6.072)0 STHZ A
Ct.
S. Park, C. S. Jeon, N. Choi, J. —I. Moon, K. M.
Lee, S. H. Pyun, T. Kang, J. Choo
Sensitive and reproducible detection of
SARS-CoV-2 using SERS—-based microdroplet
sensor
Chemical Engineering Journal
A BFALS & BIAS =M gtet Ne=&
* o ! 446, 137085
2022. 10
10.1016/j.cej.2022.137085
= dHdI0UMeE SARS- Cov—2 Z2E LoD MMEeHd=s2 &Moo=z MAE 4 UAs SERS JIEH9
microdroplet MM E JNEGHACH XHA0| &S M|crodrop|et channelOl M droplet2l M4, BtS=22 F=¢
L S, MY=22 =22t BF AM=s22 dHUESE &2 EHCIUCH 242AS SHR0AM 156x2 =3
Al2b S0oF <t 140 JHCl dropletOl XILIDtL), OIS 2RH B2 (ISE I 20 MY =2 RIS E
A2 £ URJACH. 2 SERS J|Bt microdroplet M= JIE SARS-CoV-2 &3 ZAF R 0122 &
q4 ZHE 6H’ééa* > A MZ2 SHELZMO Iiss&2 EO1§E}. O] HEARSEAXZ 82 Elsevierl
N Z&TotsE Chemical Engineering Journal (IF=16.744)01 SEZ AWM Google Scholar JIE=22 & I
133 2IZ&IACH
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H. Park, K. Park, K.=D. Jung, S. Yoon
CO2 hydrogenation into formate and methyl
formate using Ru molecular catalysts
Inorganic Chemistry Frontiers
ELYNS gr= &l 2| 3tst Ne=& |8, 1727
9 2021. 10
10.1039/D0QI01123A
& HAHECZ JIEHE S JI=0 240 =010 AW OIAMFEA Mets S& AIs Jls g
240l MAIE D AUACH HEAILEZ 9= HIZEH ZS0E 0128 O|ASIHAE HEEZHOEE EL&
gt IS SEMEZ MESt=E Jl=0 28t =Z0/CH. NNN BH®IEE HAl A 2l2&dt ZgE O3y
21 Z2H(POP)= Friedel-Crafts PtS2 Sofl 2eE 1Nelg ZEste Hleld Jlgh 2[2HE0 =42
HA 9HE AI20t0 &4ol¥dom, MZEE POPsOl Ru Ol2s X =0H(Ru/N-Me-3-bpp-POP)S
225t CO2 £=A3E Sl sUECZ formate(TON=1900)2t methyl formate(TON=2200)2 & 45t
Ct. O 3= 2 WsEHEHIFAES HIE L SH = oL O|AStE A HIE 2Acte SZE2M oiZ2 st &
HozZ, 2I|3te 220F HEME Q! Inorganic Chemistry FrontiersOll Hl XH <l ALk,
C. W. Kang, H. G. Lim, J. Won, S. Cha, G. Shin,
J. =S. Yang, J. Sung, G. Y. Jung
Circuit—guided  population acclimation of a
synthetic microbial consortium for improved
biochemical production
Nature Communication
A etAIS & AN =clsts Ne=&
b i =clgt d 13, 6506
10 2022. 11
10.1038/s41467-022-34190-z
&EA HIOIEA J|=0] LHSIHM, O Z@FE SA0 LGN OlM= AAALS ZAHSHHLE O
A 28 XEole HFRS0| KT D UCH SHAISH 0l2fst DlM= HAAMS0A 2 ZF2 HARME S|
S E HEGHH M=o Hgl= SHEO0l ULCH 0l Y Al 2 2F2 GUE S+201 Al2Hol et
B350 M20ICH £8, O #=FE SAN HHYE J=2, =2 MEZUA 228 IL=2 O 20t
HFote S S ASEHEZ0| LME £ QUCH 00 et HEHAFLAEZ 10 A= CHAIAIS MAb
FUAZ S22 BN = U= s82 =22 0|E0I0 02 ALAH & Sgsts FHdIo=z
=AOIUCH oY 7 2= FEE HI0ILEM Y MZEZ2|Iss 20t JIx o7 Z2UEN & usd?
B0l SHEOJE MY 23 Atz SHME HZot=d JI6E Hez JIHEC HEARAIEE 10= MAH
N st MEX2l Nature Communications(IF=17.696, Eigen score=1.297)0l ST AL},
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H. Yoon, T. Yoon, H.-J. Yoon, C.-J. Lee, S.
Yoon
Eco-friendly and techno—economic conversion of
CO2 into calcium formate, a valuable resource
Green Chemistry

A BHAISE Folg 2|5tet =2 | 24(4), 1738

11 2022. 01

10.1039/D1GC04606C

Z2 24IA HHE ANME Rl JI=3 M40l =6t == CO2 HiE H& 58S (& CO2 &)
=2 g0l =S AL = d7= HIZE3s =0 Ru/bpyTN-30-CTFE Sall CO22 =ASE &
Ot MAE 2421 CaOZLE Ca(HCO2)29 S8 MAD|= JHZO 25 240ICH BHAE &2 9
off £&3A ash@l Ca0/CaSO4E ZF0 X8 21, Ca(HCO02)22k H=O BtSol EOGHK &2
CaSO4E Fd2=Zz 2ol = UL, g sE2 M4l 8uE HIE &8s 20, JlE& s
16% = Z2 44 HIE0 20% 8= ¥2 CO2 tiEgsS 20, die 230l = US89 Hd ¢

2T = olUQ! OIASIENA HIES 22X oHZ 0l OIHIXE 2= ASS USGIULE 0 HEHIYEHEZ 1=
Royal society of chemistry(RSC) & AF2l Green chemistry (IF=11.034)01 =& UL

12

D. S. Lee, V. K. Soni, S. Heo, H. S. Hwang, Y.
You, E. Cho

Sustainable photoredox chemistry of a transient
ternary complex: an unconventional approach
toward trifluoromethylated hydroquinones

Green Chemistry

x
I:
=
o
il

ot =Ilstst

2
[l
rr
Mo

24(17), 6481-6486

2022. 08

10.1039/D2GC01691E

SIS2R=(HQ)2 &bi0l¢iA 2 AR SHS XY 2XH2 & AW YD, E2E222HL)|
(CF3)= MZIIAN 9FA, NHSHE, M2E 018Its4, 28 M8y U HMEZS SB8S IXsE
SXIISS JHE SEE M2 OHICL §I RUSER 50, EBRRMHYE H0ISRIAE
(CF3-HQ) REMES CF3 X&JIJt 9= 2NEN Uit X2 YORT FAE MBUN ZHS LIEHY
2102 GIAECE 0l ARUAE A ABE 4 YUs WXA=(BQ)D HsH CF3 AAS 018 £24
HMX ZOA 20 LAIFO MI0IS =eHol FHO2 CF3-HQ SEHES Mot 78 B1s
Ol HEAPANS 122 &Y FHUKHY HAZS SSHNOZ 2EHUUE BN 2 DSATHUA
MAIGHS SHO S50, (HEXQ A& K=ol Green Chemistry (IF=11.034)0 S B UCH
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Y. Joung, K. Kim, S. Lee, B. =S. Chun, S. Lee,
J. Hwang, S. Choi, T. Kang, M. —K. Lee, L.
Chen, J. Choo
Rapid and accurate on-site immunodiagnostics of
highly contagious Severe Acute Respiratory
Syndrome Coronavirus 2 using portable

B ALE Bt S oy Hu=o surface—enhanced Raman scattering—lateral flow

assay reader

ACS Sensors

7(11), 3470-3480

2022. 11

10.1021/acssensors.2c01808

2 A20UAMeE JIE2 dIE JIES LT 2HE HZSHD| /s EHS2et0t J|8te] COVID-19 § &

D=2 NLUGIACE. HLE SERS-LFA readerl L&A RSAS B0FI| RAGHH 54002 & M3

HAEE X#MSAUCH. O Z23 JIE IS IENA= 21012 SHE ZIF L2 BtH SERS-LFA

readerfl M= 2J42 MEQ 2542z 2F AL 012 Sdoll JI= U= IIEN HloH FISHEE0 AN

HEEUSS EOIGHACH. 2 AFOA JHLS portable SERS-LFA reader= HIOI2lA 28 HEE Alx

ot HESHH THE £ Ue & JH AAHOZ 22 4+ Us Isd2 BHEL. 0 HEAPYH
S

£ 13= ACSOIM &Tdt= ACS Sensros (IF=9.618)0l HITH = UL

f

J. Bae, N. Igbal, H. S. Hwang, E. Cho

Sustainable preparation of photoactive
indole—fused tetracyclic molecules: a new class
of organophotocatalysts

X
1
>
o
o
Ol
ol
0x
10
A=
ton
!
-
Ut
rir
0

Green Chemistry

24(10), 3985-3992

2022. 05

10.1039/D2GC00542E

BEHO| s I BESSS 2= FHUSSO Ho RS HIR, PE #slo 204, Y sS4 Y
4 ooz Qo HEHQ ZZH=ZE AIEE == UL 2 H7e= 2EMIE AMEIIsst o=018 U=
el E=ol 40 &8 2H0IC HEE WS st XSH=E2 A ME2 SHH
6H-isoindolo[2,1-a]indol-6-one S EXME AgHol gty StCH &

£ 14= &g ZoUXAL JAZS
B0AM 2 UFHAIZENAM MAlISlE SEM 3
1
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A. R. Gul, F. Shaheen, R. Rafique, J. Bal, S.
Waseem, T. J. Park
Grass—mediated biogenic synthesis of silver
nanoparticles and their drug delivery evaluation: A
biocompatible anti—cancer therapy
Chemical Engineering Journal

Anam o=
ELUN el Ne=2
* Rana Gul o 1 407, 127202
15 2021. 03

10.1016/j.cej.2020.127202

HEHIPEHE 15 L= XHAGNP)2| M2stM 40 =& ZCl(Poaannua)E AIES8t 2 X2 =20|

Ct. oY A2 FE22 Z2, EcE2L0lE, He=, L2Z0/EE EZEdtn AN AgNPHl st =28t &

O AN L OHMHME EEotD UCH SHE AgNPs(KIE 36.66 = 7.85nm)= 4°COHIA 11 0l& A

2 U2 SH(E0I24, QY 2= Al S)UA CHESH 2102 oA H, 0l AgNPE S HE

Fotz Mot & XISHE /st M2 42 MY =SHZ2A 882 = JUCH £, MA AF20A

OIS =2 22H300mg/kg)s JHEl AgNPsE OIRA 2Al( 72s0 AR £0st & Ro0lst MESHSE

SOIK LUACH 2 AgNPL ME2stA Jlsd) MIUNEHd2 MY/0Z2 200N A2 2EHHEM JI0E

%= QUCH & H3E= Chemical Engineering Journal (IF 13.273)0 H M &I *ACH.
H. D. Trinh, S. Kim, J. Park, S. Yoon
Core—satellite—satellite hierarchical nanostructures:
assembly, plasmon coupling, and gap-—selective
surface—enhanced Raman scattering
Nanoscale

_ Hoa Duc -
Al BFAIS & . =2l 3t& Ne=2
* Trinh =clst 1 14, 17003
16 2022. 11

10.1039/d2nr04621k

> >
> S
10
T
H
15
°0=2

Olo CHE SFAtEICH et Lol M4 of #polet g = U
Ct. JIE U= Xte dimer, trimer, 201-9ld S2 X8HMe ©2 |9 U=dS <10 A= 8l
£ JIX1 AL = AF0ME & ZgH &0l & JHX |RE2 UH=dES JHE = A= 2UH-fI4d-A4
(CSS) EHY HE&x Zag UHLFRXIE UED 0 =M Sct==2 HEY, SERS 82 &1t 52 5
& S46IALH CSS ZEMeE & A REe Uds SEHCZ HE XEE £ ULz &= M4 2
&, SERSE 0188 dA Mg S 0 ZO0HHAM SctEE UATHEN SR8 9gs otelct HaEH
Ol Sl AMBIEH HZ0 JIHE &= UALH 2 7= 0lde Sds U8 20t LAl 20F 8
L=

HEol d=22essra|0lA 22tol= Nanoscale (IF= 8.307)0 HIXH & AL
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Facile synthesis of carbon dots from Tagetes
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SERS-PCR assays of SARS-CoV-2 target genes
using Au nanoparticles—internalized Au
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OA-Specific Bioreceptors via Phage Display (#4%)
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sleth3 oiE 243 14: Nickel Catalyzed Exogenous Base-free Stereoselective Arylvinylation of
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steth3 iEAZA 15 Hydration level dependent diffusional heterogeneity of water molecules

confined between lipid bilayer membranes (] ¥1%)
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gr=mh3] thEAZA 17: Rapid and accurate immuno-diagnosis of COVID-19 using SERS-based LFA strip
with a portable Raman reader (33
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2 =Y A ACTF) YAE FFstATh CTF 295 S7HA71H o] E8 29 28 AF7F BF
AA A FFEAT ©]A2 n-BuOHel| gt FaAA o] £1 AN A2E A= CIFY %
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o] X ¢ & EY29 5% £y ATE Ueidlte AdA IR AEAAES JHAL Q)
o T35 259 n-BuOH 55 #olH 34 58 A5e] oS FHHUG T S AF F
g vt D {7 S0 BEE A 2AdF WEHEHAS F6lshes ERFHQ0 HHS Ak o
21g WEH AL bk v FxQ mAHA 9 oitsterd wlE BA A’ & WHE ANE
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AL Wmuk ofyzl, o]Akstebae] wREIIR] FHYEE M o]fF F Je AAYL AT YT
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EEH Ax FHNA LTHE BPF 29 FY L BE 475 WAL 9ed YOS £F
4 BEe Az 2 BAE 5 dvks Wgolth o|d FL AAM L AeHol WP Erhe
A AT ZEA Y o9 ge AiolA TrrEkAl o188 F e SgEoln, 53, g
Zge F40] Wlg @ SAFEZA gAY HUM, AR UM, E3UE A3 F34 5o oY
3l Hopo] AlgHTh A8 EEA ZFLS trimethylolpropane?] A x Al BAMEZ AAE=H, 33
G HEZoR A B AR AFAT AVHE BAHE AL Jor, EH, 7| Ee] AT
o] triethylamine stollA] o]4bstebd 43815 3 L EAF A4 HLS B39 offl 2 =&
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<1 eq. = 1 molar equivalent>
1.00 eq. ELN()
+excess H0(1) : solvent

1.00 eq. CO,(q)

+1.00 q, () “"‘\ < Recycle

L.

“Cathcooy () | [ EaN | [ HaO 1

CQ, conversion to formic acid ?
@ Added CaO@CaSO, @® Evaporation

> 99,5 % to farmic acid

(CO; conversion : 70 %) <0.05% to CO
.05 %

hydrogenation selectivity ]

CaSO,

\- Cas0,(s) |

(HCOO'EthH' + Ca0 > Ca(HCOO), (aq) + EtN (aq) + H;0 (aq)

@ Heating, 90 °C, 2 h

(70.70 eq. HCOO EG,NH'(1) + 0.30 eq. HCO, EtNH() |
. O-Et;NH-
‘ 0,00 5, Hafgh >0 59, 80,15 [ 070 eq. HCOO-Et;NH* > 0.9 eq. HCO |

Feltisty S5 47 3
ot ERlEReEvYstE SolorE FEA D oo Az WY (5352 10-2483278)

B e sed 249 EdE2eedds solsenH) FEA Az B3 Ao
. sl ERAEMHQE Thd AESA, 5tn 84 fEe] 2 L J54 BAon B8 @
doles B @Rl SHS AW EAR deid vk EYEFeEWYrICR)E AAWA Y
4, AAeANE, AESA o8 54, A% HEA R AT ERge 2aAeE BAYEES 713
% EWg QA2 AAQDG. oo EgEFozuYst sho] =2 =(CF-HY) FEASE

3 S we) Ao Fomw @aE ABTH BHL UHd Aoz daEe 1
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CF3-HQ fEASE FAsATH of AxUe A8 AR o gsht FWgon B agdy
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J
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in-situ generated OH

(catalytic)
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AATAYY BE AT 27

<F 2-8> H7} ) 7171H2020.9.1.-2023.2.28.) W ARAAFAHE o A5 A A
(o 0= __'.1‘=' }éIEH E’I-O:I AII—I__'.].'=' [:HE 04?. Al A /c\;-k"LHS?..
L, A, TAR, taSE, N7
Fluorometric hypochlorite sensing by
2—acetylnaphthol phosphinothioate and its
application to hypochlorite analysis in industrial
sAlSoIRe | A 202091 | Hg=e o |effluent
Sensors and Actuators: B. Chemical
368, 132118
2022. 10
10.1016/j.snb.2022.132118
1 OIS AMAS MPNMOZ HUH L ASH 20 Cst 22 ME2EHD U2U, XOFEAAMAS2 OLH
LHOIA &S AEHAE R30I RNA, DNA, SHHE &4 52 Ffotl, & 2 X0 22 Chsh 23
£ 222 2= ALt Ol 2 HAFWME JI=0 LAHAM UK 22 2-0tME-6-LIEE ZAISEILR2HO0IE
(Hyp-1)8 4ot X0tEANES Hedoz 2XE £ USS SolUCE Hyp-12 pH 7.49 Q1AtA
2AE UM XOISAMEN 2o EALSEIQNOIES Jtx==0of BtS80l LHLIHA turn-on SHEHS &
ZASIH MG = Hez LESCH d3F stHle 27 nM22 12 OlUH &g &= UUCH & 2 HF
M= JHEst Hyp-12 O0lSot0 EZ/XMA &Y Ha £ XOtEAMAZS HEE = USS HOIGHRULH 0]
HUE QIFHE0} 2 HF= Sensors and Actuators: B. Chemical (IF = 9.221) ME0l s&E 4= UJALCH.
0f A7 Zt= JIE0N AN UK L2 HHQ YHOZ OIS AMAS 224 = USS LXok0, £
St 2 NHFAE0 SHEZ St M L A7 BEUHAN Z2l AED=E X0tSAAMEH 2o 2ME =~ /U=
ZHE dlZsl= O 2 &30 € 222 I,
BEAFE LA A 1
T AMAAZQIE & Het = 1 HELTE 1
Al 2
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2002t sl Men B ol E Ul
e | EOIIAE | (YYYYMMDD | @iTRSEEs | Memamor | oo ooe | DOIMS/SENERR
= -YYYYMMDD) UEa=sE L S
Auso N2 HEANS 244
https://rpt80.cau.ac.kr
/0z80/ozhViewer?2.jsp?
ozr_path=TIS/prof/usk
3 olmT—ocass | &0zr_nm=pUsklLei008
ame 10114925 22|55t J‘j_,ﬁf;j‘ﬁg“ &param odi-year=202
2,shtm=2,camp_cd=1,
sust=20238,sbjt_no=5
6242,clss_no=01&par
am_form=
1 Z2 e2Xso ssd 2SS0 st WS Jls, AISIE =201 =0 a0 et 21 38 UEMS0|
0l ZOf0l CHer JI2HQl Olol2t S8 s8EE HE = UESE 2 NU=2 HESI/ULLH 0O L= F &
OZ UHAN HeEJg=0 MetR= 23Xs & JHES2 JI2H2 g Y ZO0HM =2 AIZEE
= OIOIM AN &8 N0l FLR= ASksS S8 sE SE AHHE Aot &&5tse 222
2 UHOA Ul JetE= o38Xls 20 =2H &d=J|&2 & otLel Technical University—Darmstadt
Human Resources Departmentdl ETAILRE2Z & SQ Luke BatesIt oY W=2 TNz A S2tele
2 2ol AS0 25 HOOIYUCH SR E NIESStSEst oo MAnL0l AXE w4Ib 212
As8 228 Ak CIXelolL A22 CIXR E AJHotd O LIOHF IS ME0| & E BlHOIH 24
2 Sgt AP E MEotn +=#E J|FE MIBoAL
https://rpt80.cau.ac.kr
/0z80/o0zhViewer2.jsp?
ozr_path=/TIS/prof/us
_ [ —— k&ozr_nm=pUskLei008
zex 220022050920218 10642021 K|35t8t D‘fﬂ’:;'ﬁ@ &Dararrl_odi=year=2_02
2,shtm=1,camp_cd=1,
sust=20238,sbjt_no=5
2 6572,clss_no=01&par
am_form=
Z2 TEZE XAQ JtAIZE 0lE0t= 3t 2t82 g 820 =0t& 0 et 2w ststy (e
M=0| 0 20k Oist JI2&Q2l OloHY S8 sEHE2 XE = UEE 2 WIH=2 HLSIUCH 0 Z2AE
Sol ZUUXIE 0I2dte RIIPSEL 1 BSIIES AT U S&&CH T8 20 g & oISl
25 LHESS U20. 22 2AH s=X0 2EE AR LHISES 8N dHESCZN HRIISs 20H0A
o FAl AR &2 OIS EF &tCt.
= 2200220690920218 10104469 oZd=43s Book Chapter 978-0-12-821121-2
% Macquarie 89l Yuling Wang w£=JF HEGIH &5 “Principles and clinical diagnostic
applications of surface—enhanced Raman spectroscopy”(Elsevier, 2022) MAOIAl “Surface—enhanced
3 Raman spectroscopy—based microfluidic devices for in vitro diagnostics”2 MS2& book chapter

(Chapter 7)& M=0l%LCH 0l book chapterfilAde 2E8 MAXLH SEE = JAs CHLSH microfluidic
device platformit SERS J|gtel Z&t =& IS 0|88 2T XS J|=0 28 22 dRss=2 21
SIQCH 2 X2s 2HZ2 JMAECZ AE, EHEAEL 2HE €23|0 Y= Z2LHY 22 29y Zsat
o Xt E=2€ £ Yse JEXNES Y e W20 “LI=HIOISEAS, “HI0IQAMHLDIMAXS
Oista 1se UsSNE2 882 £ US Ho=2 JU=th
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6.1 2l

O

9] 2A% A

Z2IH9 IA3 44

EEZL%QI =43 43
D) 9= d74& 3 digae) 993 aF JF

B & A= 74 23 244 8%

A2U19Z I8 o] Ax A7A =W ZFd TR HAAZA Fo] ofEw FFoldoy, £
nWEATEHE ofg &} o] AFA] e A AFA 2 AAFH AN 289 AAES F5AR
=5
[¥ -31] |7} 71 5 AYE &9 A= a4 =23 24 8%
a7 o 2% BEAE 32
2021.02.19 | Peng Chen Cornell Single-molecule polymerization dynamics Zoom
e g University 8 poly Y
2021.10.5 | Olga Dudko UCSD Statistical Mechanics of Viral Entry Zoom
1 Computational and machine learning methods
2022.03.29 Phlhp M. T&l;gsto for the development of peptide and protein A
Kim : therapeutics
James C. Harnessing synthetic biology to fight
2022.05.20 Collins MIT pathogens Zoom
suresh Synthesis of Nanostructure Material
ynthesis of Nanostructure Materials:
2022.07.11 Ku.mar SVNIT Characterization by Various Analytical Tools R
Kailasa
Se0gjoo New advances in quantum and generalized
2022.07.12 CUNY master equation approaches for exciton and o
Jang charge transport dynamics
2022.07.15 Dong Hee Texas Hot electrons generated via upconversion for o
Sl Son A&M enhancing photoinduced chemical processes =
Kailasa
2022.7.18 Suresh SVNIT Nanoparticle utilization as a sensor e
Kumar
Unique Dynamics of Inhibitory Synaptic
2022.07.22 Hyokeun HKUST | Vesicles for Fast and Efficient Synaptic A
Park Transmission
Seung-Wuk ucC. Bioinspired Materials
2022.12.28 Lee Berkeley | Assembly and Applications Rl
2023.2.11 | Eli Barkai U%?ﬁelrlgftly The quantum first hitting time problem =1
3 st JHuF @
A2 192 A% AHQ dFdME £ BS5dTE &% ggusE TEd fedTAe} A w
FE Tl Fo A ER Q] 7 AFA 1o FA4 nF UEY A FFo =gttt
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[E0-32] 87} 717 5 AHYE 3& 39 A= 9+4 23 37

r (
dgt

o °IE = QEEE
BRI TE A
ii 744 A & Computational and machine learning methods
2022.03.29 Phlh.p M. T&rnoisto fgr the development of peptide and protem therapeutics
Kim C | EFEAT A dYEA Ay gEe 59
GUEA F DNA A= U H‘:‘a‘ +x
WFH A BEFA
Seop 7 AA & New advances in quantum and generalized
€08J00 master equation approaches for exciton and charge
2022.07.12 Jang CUNY transport dynamics
%TE{O#] :[Lq gggt qharvgeﬂgs{mc% group exciton &4 T3 L
o| L4 A % A =83l o
Dong H WFFA A . 4
2022.07.15 ong e 1/;%1(&5 70“?321]%: Hot electrons generated via upconversion for
Son enhancing photoinduced chemical processes
LRR TERA
Hyokeun ZFA A & Unique Dynamics of Inhibitory Synaptic Vesicles
2022.07.22 HKUST for Fast and Efficient Synaptic Transmission
Park FTEAL AU~ Ao AxA S48 9 AAPAY T8
A3 A3 4
; e
2022.12.28 Seung-Wuk Be}{(%le 7&?3141%1: Bciomsplred Materials
Lee Y| Assembly and Applications
. : Bar llan | /{2 FE/HA
2022.02.11 | Eli Barkai University 7&?31?1%: The quantum first hitting time problem

o3t A 796}1 =233 (CAYSS) &%
St W )= oY §XE &
A HIxoz 3851
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e ottt g AT AE= eﬂﬂlwﬂ SEES :fiurw Jﬂtﬂ‘l. FHFAME P2 =<
HA S FAL &+ Aded AA Fe J&E st 2197 HAp T2 we o 2 ¢
0] StHS Fr3l=d 7o Aoz gAY
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B agdTe &% as
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[ 0-33] |7} 717t U =9 A, =0 Fe 2 =& 4%
BT O A o
n -
K T 2020-2 | 2021-1 2021-2 2022-1 o020-2 | 1%
A%
Sgsj e 1 0 2 2 2 7
T3
BET A 84 5= 9 9 3 5 6 32
st
FAnT | 9= 7o) 4 3 3 2 3 2 7
EEN
2ol v | & % 100% 75% 50% 60% 50% 67%
DERSIE
- 4 2 6 3 8 23
9ol | AeleR %
IRl | ag=m 4 4 2 6 3 8 23
H] &
H& (%) 100 100 100 100 100 100
R EEECE 3 21 7 31

bR

TEATFTE L

A A s3] J7 A3
< o] diehd e =AAAY s flsho ﬂ%f—f}%*@
A Adstain. ol gdAE =4 €
[E 1-34] 7} 712t W) Zo sk =

HJ[H

Steths] ti 23

A =3 P«é}ﬂ i 43

o FASs W1E e

Al AR Stss] HHAX AKUE
AR 49, 939, A4 F, Subhadeep Ghosh, Ping Xu, ©]4& 4,
uhe) 4

A | Bad 2021. 11 | #) = Development of fluorometric aptasensor for okadaic acid using

A 5 graphene oxide-based quenching system

3}3]: 6th Asia-pacific symposium on food safety 2021
Az AAE, ol AL, &%

1} A} 2143 2021. 11 Xﬂ%i Effect of Nanoparticle Size on Plasmon-Driven Reaction

=24l | Efficiency

8}3]: 11th Asian Photochemistry Conference
A2 AWML 298, Ruth Stephanie, ¥Hzked, Bhe) 4

AMAR L o | 202107 | A% Rational design and development of bienzyme

=3 seT =2kl nanoparticles-based total cholesterol electrochemical sensors
8}3]: 31st Anniversary world congress on biosensors
A2 &35t, oldMd, &ElA, ol ], $4%

AEA st 2022. 12 | A= CO; is used to kinetically resolve Mg* ion from Ca* ion in

25 | T ° | A7kE=Z | CaMg(COy), Dolomite
3}3]: SICC-11 (Singapore International chemistry conference)
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ETET
S P
=n H2% | ZA/LW SE0)s LHAR AHUE

ARy AT, FAE
A EAL 2022. 08 | A1 =: A portable SERS-based lateral flow assay strip for rapid and
78] o} | sensitive detection of SARS-CoV-2 antigen

8}+3]: The 27th International Conference on Raman Spectroscopy

Z A} Anam Rana Gul, Rafia Rafique, 7198, Jyotiranjan Bal, =Fef &

o [;2?2 2020. 12 Xﬂ%: Smart screening of an early-stage novel prostate cancer

- &gkel | biomarkers

Gul 3}3]: Q1% Virtual international conference on chemical sciences in
sustainable technology and development (IC2S2TD-2020)

ZZF: Ly Thi Minh Huynh, Hoa Duc Trinh, °]X-%, 4%

Ly Thi
IR Minh 2021. 11 1 2. plasmon-Driven Protodeboronation Reactions in Nanogaps
B 22kl

Huynh 8}3]: Online Conference, 11th Asian Photochemistry Conference

[Best Poster Paper Award]
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2021, 2022 23t7] A" AEYFSE AFREHAT AFATEE3ES ATA T 2 7]
A= A371# F sl 5L Technical University-Darmstate] Luke Bates 1
Bl €] 3 (team teaching) 0. & A&ttt =3k, Luke Bate d7Ho] H3Pst= 71 A8
A 22kl 3o E &&f A-E] T AHHE P
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W o= A8t gt 23 -

- Toronto Universityell #§2] %<1 Philip Kim x4& %W3sle] Computational Drug Design & o
7] Z#E s

- UCSDel Az %<l Olga Dudko w<=¢] Statistical Mechanics of Viral Entry tigh @71 4#2 213
skt

- MITe A2 =<1 James C. Collins <~2] Harnessing synthetic biology to fight pathogens &<l
7 A3E AP

- Univ. of Torontooll #§2] <! Philip M. Kim& ZwW3}o] Machine learning methods for the design
and engineering of protein therapeutics ©7] 742 233} o}

- Bar Ilan Universityoll #}2] %<1 Eli BarkaiE %% 3le The Quantum first hitting time problem ©7]

Zape WAt
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Physical Review Letters (J. Kang et al, Phys. Rev. Letters 126, 126001 (2021))ol] =25 it}
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Mg a, @ANA vuE Heko] 7}sE %2 portable Raman readerE 7fdstgch 1 A% 7&
Y= Z|EXRTG 1008 o]4e] W= A4S Btk 7jety SERS-LFA readere 944 fadS
HoF7] 93ty 54719 A4 AME H2EE JYP3Act. I A7 7|E I JEAM = 2109
A4 A37F U2 Wb SERS-LFA readerdl A= 2719 AMET fl5422 EFFHIAL o5 T3l
71E AP E 7B HlE] HA8EC] A MAHASS SAsATh B AFFA o diste] 224l
Aoy 58 53t FEATE FIFRoH, olF F3 portable SERS-LFA reader+ }o]
H2 I ARE A&Esta At B9 7 v A IAT A2HoE F8E F oSS By
Zoh B A3 A= ACSAIA 33k ACS Sensrosoll EA=Fo 2 AA A

o —}t"g TAFETAT HEAR 3 AAAE | 234 &5 FF BFEH

Mol A MEV} & Fugo] A A stol]l A Aol BYA Z A&HoE {FAHI| ¢
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AAE AW 22 A& o Agzd BFdFE o] Fasth Selt AAYs A AL
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Hyokeun Park w4~ 71
USTe] H. Park w<+ 152

9 oI5 LA TIHE BEB A4 BEATE 4
A % BHeGI £ aKAT

AA AE A2 AZE AR AE Y 2%ZA9 339 =
Elo o] @tﬂﬁ_ﬁre AgRoz AT 4 P A¥A &5 v
5 7F A2 BBl E77EA 9] AZEY] B2
B8 = e 2 A =(Straightness)gt= S8 52 54 AA Ao

L7 } AAE 2 71 QoA AAAF o] FolHo ot
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Q‘L
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o °T > _E
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32
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star, 417 A= el A AW ko R HAAH S50 FUHES
ottt e FF :II’E AEYst 28 Ax Fg<XQ vxdt&EdR (Park et al, Proc. Nat.
Acad. Sci. 118, €2022133118 (202D)ell Al =EHRNLoH, A $& AFE P & =% Fil oA
ot}
A AN FAZTEAT HEAF 5: 7|24 -9 EU FH4H A+
7124 3-dE2d FAH AT 3-3Ed(pyrroline)S theFdE Roko] $8HW YE F23 IHEZ
g 3E F styolth I F84 wWE ¥ gEd FAHE A
Bo] o] 851 v LGS AFELDR ALSSE AT 2
HN2dS A7) FE AFo] gtk 9= University of Yorkoel %3t= Naeem Igbal ¥HAFS} &
TATE APH B AFdA = otuoladH o EE XIU|E JAE ¢S WHEEHE o)
s, ofd-YAd o] A JJr PR S AEH o APAA 37 499 Aol FAI AZ7]E 7HA

A& AFHoE 4T A 53 7184 PNIE=EE UAZwo} 344 o] &3te
HIthY W& Sl o 71#4S THAE &= = T AT L23

aminoacrylic system  "additive-free”
as an electrophile : R" R

R Ts Ni(ll) ==
S NP~ cor' - F ' S COR
%IP Pha Ts (up to 99% ee)
+ ' (8]
R"B(OH); Fe M\z 2.3 4-risubstituted 3-pyrrolines
“regio- and enantioselective”

iPr
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B 7 ZAd7] i e ds A
o At AFG7IZE BF ZEUIIE FREXA ot AN EY MY AFE PEr] ol stk 1Y
U o] FAE FHSZ Hstd JIFAT EoF =A A=E7I# F shuyel Technical
University-Darmstadt Human Resources Department &< A7+ <2l Luke Bates7} A3 A& &<
B Aok, A=A, Gk A, gild Fx o F, FddolHe AAS AW AWIEE A= F
AT Y3 gty & g 22 dFE MAskAh

r2<>

© FUAAD WASLUN s

= —,—021)7]- 2022@_11:_ CAU CGlobal Ph. D Fellowi )dxqgoq md SOt mdEAe A A
YL o dAA University of Texas-Austino]l A #HAL 3 A3ty UL w3 9}
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AEATEY FEFH FEHE dEe dTHHE FH2 109)
E 3-0 HZ 1087 w57 23 FdAds dusts dT7HHE

Sl HEATHHE 2%

A& The Chemical Fluctuation Theorem Governing Gene Expression

Zd: Nature Communications 2018, 41), 2737

AHA 7L AGA FEAAG sietukg AFEZ2FE W7 NEH FAd Bag A&NE T
dsteAl= AdHgEore] M Fad AE F styolth HZ FEVES 9 AFYET &
ofoll A frztel &G Wt WE AE W FRAA EH FE HIto] B3 HAPo] F58HaL
ATh 2HY AE Y AsHg 9 §Ad2 HEAAFES FASE kg 5Es A &Sl
71&ste Bdoly o] &o] glo] o] 43 AAES HAFHOE olddte AL EVlsl 7k
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o] Azte] W2 WIHAANE AFEA HEE 2 Kim J-H, Kim et al. Multiphasic growth dynamic{
9= Aow YT (LEZ 7). o AT A of 'nanopartlclé ensembles. ChemRxiv
B 1409 EF WolSold & TASAA]E Cambridge: Cambridge Open Engage; 2022).
(classical nucleation theory)®} dA] 4#Hz o2 o|2E5Z AWEHZA %W Zv|A Y=o
A Zte] & =Z7] B3 wstel A7]d i AR Y w8 HIlE HxE dWctes Jo=
Eo A JHAE JHAA Al £ 5 dTh




A& Generation of N-Centered Radicals via a Photocatalytic Energy Transfer: Remote Double
Functionalization of Arenes Facilitated by Singlet Oxygen

#d: Journal of the American Chemical Society, 2019, 747, 10538.
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A& Effect of Nanogap Morphology on Plasmon Coupling
Zd: ACS Nano, 2019, 13 (10), 12100
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Hlo] @ Al A 7
=% &% Adv. Mater. 2021, 33, 2100543; Biosens. Bioelectron.

2022, 197, 113736 < 74

Lingxin Chen T35k

Suresh Kumar SVNIT P42 883 GHED HE AA AT
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Jang Ko Kim AKUST Fgpedrte] BAAE ol ST ooy AT

HAZ o] & slelzAelE 4 I
Naeem Igbal University of York | =& &3 Org. Lett. 2023, 25, 647-652; Angew. Chem. Int. Ed. 2022,
61, €202203494; Green Chem., 2022, 24, 3985—3992)
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- = e al. Multiphasic growth dynamics of nanoparticle ensembles. ChemRxiv.
Cambridge: Cambridge Open Engage; 2022
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