MM

I
EOSYS M oA

Center for Ultrafast Optical Characteristics Control
http://chem.yonsei.ac.kr/~CUOCC




Center for Ultrafast Optical Characteristics Control

Main Strategy for Investigation of
Molecular Devices

Nonlinear Optical Phenomena
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Planarity and Aromaticity
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Construction of Femtosecond
Stimulated Raman Spectrometer
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New Oscillator & Femtosecond
Fluorescence Up-conversion Technique
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Confocal Laser Scanning Microscopy
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Comparative Study for Two Photon Absorption Properties
of Various Porphyrin Arrays and Expanded Porphyrins
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Excitation Energy Hopping Processes in Hexagonal
Prismatic Porphyrin Array
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Interrelation between Biradical Corrole dimer and
Nonlinear Optical Property
Doubly-linked free-base corrole dimer= L2 0l cyclooctatetraene (COT)2 4 92 % JH2l corrole0| A&
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Photophysics of Meso-beta Doubly Linked Ni(ll)
Porphyrin Arrays

ﬂﬂﬂ*ﬂqmmW%ﬁUF?%B@%%%?ELM@@%
S BN AIARO EOIE SEYAOZ 0| 4 a4
0l YO, ZORS JI=2OZ 6t= 2XNAIAHS 0|50 Y L B n=2
S 20X ELHSE 22 4 ALH 2 ARH0A = meso- us BiNs  n=s
meso, beta-beta A=C 2 Z& = ZIl2l SXHHE A 10° 0] Sasd il — NP
Al DI 2 42 YUXICH, LU S50 O3 S O = 20] —
L?M:Héﬁvﬂmmtrma@rﬁﬂ%-wmam$ﬁ+ME+ = —
SX AlAEIQl embaamség%ﬁm@4§ﬂwg(mwm § 15 maman
n= 2 ~ 5)0i EH of Ol 2K S48 AL LK ALY SHSH) Y
st HRE AT &“EPDmm_xzﬂJF“HNMIma ch 8
(MMHDW;#%QNJNQMQMOEW%M“HOI 2
SO n-F Aol BBkl SOl Jlol @aQQHWQ . \
2 0|29 =89 PRGN, Q-¥1=2| 2AXIJt 1/N (NS ZI G e s —
2l chEErl o JH2)0l U|a4|o+_ particle-in-a-box 2 /0l /o = R ot
Y3 O &IC Wavelength (nm)
18000 _ 4x10° Open-aperture Bl & X Z-scan 2 0|
- g, Sot01 22 012X E4H S (QUE 01F
~ 5 10 xr%mmﬁEEMQODrgmgwamrg
§ 14000 o 2 2a10° JbstCH 31, QE A B 41000 GM2
£ 12000 8 . 9 =S LIEFUHO, SHEHA OI‘L—|‘C’|' U2 Z BHaL
< S 1x10 a55¥wmemogx| SIS -2
LG000 &, Sl 2XAIAE = 1R agurw Ct.
R0 02 04 06 08 10 1 2 3 4 5 S_—l;:} E::S:éﬁ;l:i j\—%i)lﬁf'o“ Ol‘$ J-S}”:’o*&}
1N N =
Ol 2K ELSADL HUX AL AN 2HE 45|0| A6 =2ES SRS 0|28 2, 249 3
JI0F HEO T2t IHKIAZAIZI0l 3.200A 9 I2E2 LXls 202 SH0I5HACH 01242 Z0oD|0fl 2l ol
MAS IR e Chast =90 A MﬂmomeWWMW|ﬂu%m8we@udm 10 A LofLE
= ASHUX E2(cooling)0ll 28t SHSH0 GHEYBICH LIZ ZO2I0 A ‘DMA)EIOINEWHIIEQ
0l = H2x S Lot £ CtE H5I0IS (charge transfer) =9I HH &S & (n, n*) A0 == O
izLMﬂmuAmzmwmwr AYED| H20IC OI2X HAZIUE EUR2 WK A& m%u%%or
SHO2IDE 20| LIEFY 2 ASD, LIt (d,d), HoH0IS, AZ8 (n,n*%) TA= HHK 22 AWM =2t

dHZ H¥E2 € = UKL, DLNintl A2l SOt 01X ExSalis &S DIIIXI &E E}‘— As €
UAUCH Wetsd BItEl OI%X} Srdd2 A Z1|E SAHE S n-SR/Z0[0] 28t S et U

AN
4240122 2 IS NI LSS L £ YUCH

AL
=
=
S

I:Jm

s A
g

B-band (S) Band I

% o DFNi5 8.8ps 24000 cm?
21000 cmt |
18000 cm Q-band (S,) T
— — 1
,-E ) Ultrafast _I_ _'_ Band 11
= <1lps [
3_ T é I g : B‘t{apfiSt |Ultrafast ! Ultrafast
cp! ! 1 1
% 12000 cm? | Vib. Caplin: o4 | |< ps : <1ps
- ~ 10 p: e 1 —r '
= g000cm? | i : +A L Band 11T I<Hr (Sdrd)
lz] :3.2 ps 151 ps : ! p:
6000t | i : 158ps 18.8 ps
! 1 ' 1
| 1 ! Vibrational Cooling Time
" v 1 9
oo0emt o T e q=----- b & ol re=-—==q--- On (d,d) state
1 <1ns 1 <1lns 1 <1ns 1 <1lns
T T T T T T Ocmt | LY Y0 \ AV A
0 5 10 15 e 25 Ground State (o)
Time (ps) NiP DLN2 DIN3  DLN4  DLNiS

cuocc




Center for Ultrafast Optical Characteristics Control

Charge Transfer Induced Enhancement of
near IR Two-photon Absorption of
5,15-bis(azulenylethynyl) zinc(ll) porphyrins
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Aromaticity in Pentapyrrolic Expanded Porphyrins

o

= 2 ~ ec
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The Mobius Aromaticity and Measurement
of Aromaticity with TPA
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Two-photon Absorbing Conjugated Multiporphyrin
Ladders and Prisms
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ZOg S A0S HGSt acetylene 8

A2 2le Zolel X A0S &&EE 7
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Schematic figure of Supramolecular Self-Assembly using porphyrin macrocycles
and various ligands
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Excitation Energy Migration Processes in Cyclic
Porphyrin Arrays by Single Molecule Spectroscopy

< e sE8H WIl UK 0ls 40l 20Li=
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1.Li Wei-Shi, Kil Suk Kim, Jiang Dong-Lin, Tanaka
Hiroyuki, Kawai Tomoji, Jung Ho Kwon, Dongho Kim,
Aida Takuzo “Construction of Segregated Arrays of
Multiple Donor and Acceptor Units Using a Dendritic
Scaffold: Remarkable Dendrimer Effects on
Photoinduced Charge Separation” Journal of American
Chemical Society 128, 10527-15532 (2006)

2. Toshiaki Ikeda, Juha M. Lintuluoto, Naoki Aratani, Zin
Seok Yoon, Dongho Kim, Atsuhiro Osuka “Synthesis
of Doubly Strapped meso-meso-Linked Porphyrin
Arrays and Triply Linked Conjugated Porphyrin Tapes”
European Journal of Organic Chemistry 14, 3193-3204
(2006)

3. Akhila K. Sahoo, Yasuyuki Nakamura, Naoki Aratani,

Kil Suk Kim, Su Bum Noh, Hiroshi Shinokubo,
Dongho Kim, Atsuhiro Osuka “Synthesis of
Brominated Directly Fused Diporphyrins through
Gold(IIT)-Mediated Oxidation” Organic Letters 8,4141-
4144 (2006)

4. Hanju Rhee, Taiha Joo, Naoki Aratani, Atsuhiro Osuka,
Sung Cho, Dongho Kim, . “Intramolecular and inter-
molecular energy transfers in donor-acceptor linear por-
phyrin arrays”Journal of Chemical Physics 125,
074902/1-074902/8 (2006)

5. Sung Cho, Wei-Shi Li, Min-Chul Yoon, Tae Kyu Ahn,
Dong-Lin Jiang, Jiwon Kim, Takuzo Aida, Dongho
Kim “Relationship between Incoherent Excitation
Energy Migration Processes and Molecular Structures in
Zinc(IT) Porphyrin Dendrimers” Chemistry-A European
Journal 12,7576-7584 (2006)

6.Jonathan L. Sessler, Dong-Gyu Cho, Marcin Stpie,
Vincent Lynch, Jacek Waluk, Zin Seok Yoon, Dongho
Kim “Inverted Sapphyrin: A New Family of Doubly N-
Confused Expanded Porphyrins” Journal of the
American Chemical Society 128, 12640-12641 (2006)

7. Takaaki Hori, Naoki Aratani, Akihiko Takagi, Takuya
Matsumoto, Tomoji Kawai, Min-Chul Yoon, Zin Seok
Yoon, Sung Cho, Dongho Kim, Atsuhiro Osuka “Giant
Porphyrin Wheels with Large Electronic Coupling as
Models of Light-Harvesting Photosynthetic Antenna”
Chemistry - A European Journal 12, 1319-1327 (2006)

8.Zin Seok Yoon, Jung Ho Kwon, Min-Chul Yoon, Mi
Kyoung Koh, Su Bum Noh, Jonathan L. Sessler, Jeong
Tae Lee, Daniel Seidel, Apolonio Aguilar, Soji Shimizu,
Masaaki Suzuki, Atsuhiro Osuka, Dongho Kim
“Nonlinear optical properties and excited-state dynamics
of highly symmetric expanded porphyrins.” Journal of
the American Chemical Society 128, 14128-14134
(2006).

9. Mira Park, Min-Chul Yoon, Zin Seok Yoon, Takaaki
Hori, Xiaobin Peng, Naoki Aratani, Jun-Ichi Hotta,
Hiroshi Uji-I, Michel Sliwa, Johan Hofkens, Atsuhiro
Osuka, Dongho Kim, “Single-Molecule Spectroscopic
Investigation of Energy Migration Processes in Cyclic
Porphyrin Arrays.” Journal of the American Chemical
Society 129(12), 3539-3544 (2007).

10. Ichiro Hisaki, Satoru Hiroto, Kil Suk Kim, Su Bum
Noh, Dongho Kim, Hiroshi Shinokubo, Atsuhiro
Osuka “Synthesis of Doubly §-to-# 1,3-Butadiyne-
Bridged Diporphyrins: Enforced Planar Structures and
Large Two-photon Absorption Cross Sections”
Angewandte Chemie International Edition 46, 5125-
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5128 (2007).

11.Zin Seok Yoon, Su Bum Noh, Dong-Gyu Cho,
Jonathan L. Sessler, Dongho Kim “Evaluation of pla-
narity and aromaticity in sapphyrin and inverted sap-
phyrin using a bidirectional NICS (Nucleus-
Independent Chemical Shift) scan method” Chemical
Communications 2378-2380 (2007)

12. Kil Suk Kim, Su Bum Noh, Takayuki Katsuda, Shuji
Ito, Atsuhiro Osuka, Dongho Kim, “Charge transfer
induced enhancement of near-IR two-photon absorp-
tion of 5,15-bis(azulenylethynyl) zinc(II) porphyrins”
Chemical Communications 2479-2481 (2007)

13. Shohei Saito , Kil Suk Kim , Zin Seok Yoon , Dongho
Kim , Atsuhiro Osuka “Subporphyrin Extrusion from
meso-Heptakis(pentafluorophenyl) [32]Heptaphyrin
upon Cooperative Cu(Il) and B(III) Metallation” Ange-
wandte Chemie International Edition 46, 5591-5593,
(2007)

14. Min-Chul Yoon, Su Bum Noh, Akihiko Tsuda,
Yasuyuki Nakamura, Atsuhiro Osuka, Dongho Kim
“Photophysics of Meso-beta Doubly Linked Ni(II)
Porphyrin Arrays: Large Two-photon Absorption
Cross Section and Fast Energy Relaxation Dynamics”
Journal of the American Chemical Society 129, 10080-
10081 (2007)

15. Sung Cho, Min-Chul Yoon, Chul Hoon Kim, Naoki
Aratani, Goro Mori, Taiha Joo, Atsuhiro Osuka and
Dongho Kim “Perturbation of Electronic States and
Energy Relaxation Dynamics in a Series of Phenylene
Bridged ZnIIPorphyrin Dimers” Journal of Physical
Chemistry C in press (2007)

16. Min-Chul Yoon, Zin Seok Yoon, Sung Cho, Dongho
Kim, Akihiko Takagi, Takuya Matsumoto, Tomoji
Kawai, Takaaki Hori, Xiaobin Peng, Naoki Aratani,
Atsuhiro Osuka “A Hexagonal Prismatic Porphyrin
Array: Synthesis, STM Detection, and Efficient
Energy Hopping in Near Infrared Region.” Journal of
Physical Chemistry A in press, (2007)

17. Shigeki Mori, Kil Suk Kim, Zin Seok Yoon, Su Bum
Noh, Dongho Kim, Atsuhiro Osuka “Peripheral
Fabrications of a Bis-Gold(III) Complex of
[26]Hexaphyrin(1.1.1.1.1.1) and Aromatic versus
Antiaromatic Effect on Two-Photon Absorption Cross
Sections” Journal of the American Chemical Society in
press (2007)

18. Min-Chul Yoon, Rajneesh Misra, Zin Seok Yoon, Mi
Kyung Ko, Jung Ho Kwon, Su Bum Noh, Tavarekere

K. Chandrashekar, Dongho Kim “Photophysical Study
of Core-modified Expanded Porphyrins: Nature of
Aromaticity and Enhancement of Ring-planarity”,
Chemical Communications submitted (2007)

19. Jaesung Yang, Sung Cho, Jachong Park, Wei-Shi Li,
Takuzo Aida, Dongho Kim “Control of Molecular
Structures and Photophysical Properties of Zinc(II)
Porphyrin Dendrimers using Bidentate Guests;
Utilization of Flexible Structures of Dendrimer as a
Controllable Mold” submitted (2007)

20. Mira Park, Jaesung Yang, Zin Seok Yoon, Takaaki
Hori, Xiaobin Peng, Naoki Aratani, Jun-ichi Hotta,
Hiroshi Uji-i, Michel Sliwa, Johan Hofkens, Atsuhiro
Osuka and Dongh Kim “Single Molecule Study on
Energy Migration Processes of Cyclic Porphyrin
Arrays” submitted (2007)

21. Takaaki Hori, Naoki Aratani, Akihiko Takagi, Takuya
Matsumoto, Tomoji Kawai, Zin Seok Yoon, Min-Chul
Yoon, Jaesung Yang, Dongho Kim, Atsuhiro Osuka
“Synthesis and Efficient Excitation Energy Transfer of
a Series of Nanometer-scale Porphyrin Wheels” sub-
mitted

22.Yasuo Tanaka, Shohei Saito, Shigeki Mori, Naoki
Aratani, Hiroshi Shinokubo, Naoki Shibata, Yoshiki
Higuchi, Dongho Kim, Atsuhiro Osuka “Spontaneous
Molecular Twist to Mobius Aromaticity Upon
Metallation of Expanded Porphyrins” submitted
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“Coherent Two Dimensional Optical Spectroscopy”

2006. 11. 4

Atsuhiro Osuka (Kyoto University)

“Functionalities of Various Moleuclar Photonic
Devices Based on Porphyrin Arrays’

2007. 3. 31

LSS HAL (L EEtchet)

“Polymer Nanocapsules decorated by Tetra
Phenyl Porphyrin”

2007. 4.7

TG HEAL (M2CHetw)

“Synthesis and Characterization of CdSe—TiO2
Nanocrystal”

2007. 6.5

A HEAL (University of Pennsylvania)
‘Observation of Kinetic Networks of Hydrogen—
bond Exchange wusing 2D IR Echo
Spectroscopy”

2007. 8. 2
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“Application of Confocal SERS Microscopy to
Highly Sensitive Biological Detection”
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Kim Dongho “Relationship between Two-Photon
Absorption and r-Conjugation Pathway in Porphyrin
Arrays Based On Dihedral Angle Control”, 20th
International Conference on Raman Spectroscopy, August
20-25 2006, Pacifico Yokohama, Japan

Kim Dongho “Ultrafast Energy and Electron Transfer
Processes in Various Porphyrin Assemblies”, 1st Yonsei
International Symposium of Nano-Bio Molecular
Assemblies, October 21-23 2006, Korea

Kim Dongho “Functionalities of Various Molecular

Photonic Devices Based on Porphyrin Arrays”, The 2006
Asian Conference on Nanoscience and Nanotechnology,
November 1-4 2006, Busan, Korea

Kim Dongho “Relationship between Aromaticity and
Two-photon Absorption Phenomena and r-Conjugation
Pathway in Porphyrin Arrays and Expanded Porphyrins”,
2006 Korea-Japan Symposium on Frontier Photoscience,
November 3-6 2006, Sogang University, Seoul, Korea

Kim Dongho “Aromaticity”, Joint Symposium in
Chemistry Chulalongkorn University-Yonsei University,
January 15-16 2007, Thailand

Kim Dongho “Relationship between Aromaticity and
Two-photon Absorption Phenomena in Expanded
Porphyrins”, First Asian Spectroscopy & Asian
Biospectroscopy, January 29-Februaruy 2 2007, India

Kim Dongho “Relationship between Two-Photon
Absorption Phenomena and w-Conjugation Pathway in
Porphyrin Arrays and Expanded Porphyrins”, March 15
2007, Kyoto University, Japan

Kim Dongho “Photophysical Properties of Directly
Linked Zinc(II)porphyrin Linear Arrays Investigated by
Time-resolved Laser Spectroscopic Methods”, March 17
2007, Kyoto University, Japan

Kim Dongho “Relationship between Aromaticity and
Two-Photon Absorption Phenomena in Various Expanded
Porphyrins”, 12th International Symposium on Novel
Aromatic Compounds (ISNA-12), July 22-27 2007, Awaji
Island, Japan

Kim Dongho “Relationship between Aromaticity and
Two-Photon Absorption Phenomena in Various Expanded
Porphyrins”, 12th Korea-Japan Joint Symposium on
Frontiers of Molecular Science, July 5-7 2007, Jeju Island,
Korea

Kim Dongho “Metallation of Expanded Porphyrins : A
Chemical Trigger Used to Produce Molecular Twisting and
Mobius Aromaticity”, Yonsei University - University of
Tokyo Joint Symposium, August 7-9 2007, Yonsei
University, Seoul, Korea

TUEFUE
Kim Dongho “Functionalities of Various Molecular
Photonic Devices Based on Porphyrin Arrays”, 284E587 |

& MlOJLt, October 25 2006, AMEE7 &R

Kim Dongho “Ultrafast Excitation Energy Migration
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Processes in Various Multiporphyrin Arrays”, ZZMCH S}St
2} MlO|Lt, November 8 2006, ZAMCHSHT

Kim Dongho “Aromaticity”, O|SI{CH Zfstnt A|OjLt,
November 10 2006, O |gtH X LS
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Kim Dongho “Single Molecule Spectroscopic
Investigation on Energy Migration Processes of Cyclic
Porphyrin Arrays”, Ultrafast Science Workshop 2007,
January 22-23 2007, ES7 &7 [HHEA

Kim Dongho “Relationship between Aromaticity and
Two-Photon Absorption Phenomena in Various Expanded
Porphyrins”, July 12007, Z-2CHskn

Kim Dongho “Scientific Writing and Presentation” O3
it EXtatst7|SArdet =3 Mojut, July 13
2007, Ol=ChHstmw
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1. 20063 8€ 20YEH 257X Y2 A
M €2l International Conference on Raman
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Kwon Jung Ho “Resonance Raman Spectroscopic
Investigation of Directly Linked Zinc(II) Porphyrin Linear
Arrays”

Park Jong Kang “Resonance Raman spectroscopic
study of fused multiporphyrin linear array”
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Park Jong Kang “Construction of Segregated Arrays of
Multiple Donor and Acceptor Units Using a Dendritic
Scaffold”
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g2l 2006 Korea-Japan Symposium on Frontier
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Koh Mi Kyoung “Photophysical Properties on Core-
Modified Heavy Metal Expanded Porphyrins”

Kwon Jung Ho “Photophysics of Meso-Aryl-Substituted
Expanded Porphyrins : A comparison between
Nonaromatic Flexible Molecules and Aromatic Rigid

Molecules”

Noh Su Bum “Effect of Electron-acceptor and Donor
Substituents on the Two Photon Absorption Cross Section
of Azulenyethynyl-linked Porphyrins”

Park Mira “Single Molecule Spectroscopic Investigation
of Energy Migration Processes in Cyclic Porphyrin Arrays”

Yoon Zin Seok “Solvatochromic TICT (Twisted
Intramolecular Charge Transfer) in Meso-Substituted
Tripyrrolic Boronsubporphyrins”

Jang So Young ‘“Novel Octupolar Porphyrin Oligomers:
Synthesis, Supramolecular Assembly, and Two-Photon
Absorption”

Cho Sung “Control of Molecular Structure and
Photophysical Properties of Zn(II) porphyrin Dendrimers
using Bidentate Bipyridyl Guests”

4.20074 128 1522 16L7IX| Ef=0lM S
Joint symposium Chulalongkorn University - Yonsei
UniversityO] 1712| ZAEHE UHSIULCE

Yang Jae Sung “Probing the Photophysical Processes in
Zn(II) Porphyrin Dendrimers Rigidified by Bidentate
Guests Using Single Molecule Spectroscopy”

5. 2007d 1& 29U E 22AUIX| Qe WHE=2
OlAl &2l First Asian Spectroscopy Conference &
Asian Biospectroscopy ConferenceO| A 2712| FEAFE
£ ZHsIC,

Yoon Min-Chul “Exciton Coupling Dynamics and
Excitation Energy Migration Processes in Hexameric
Cyclic Porphyrin Arrays”

Yoon Zin Seok “Solvent-dependent Intramolecular
Charge Transfer in Meso-Substituted Tripyrrolic
Boronsubporphyrin”

6. 20073 7€ 5LEH 7LV MF= 2toict St
Xt SHI0lA E2l 12th Korea-Japan Joint Symposium
on Frontiers of Molecular Science 2! CHSSEs| &
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Shanmugam Easwaramoorthi “Two-Photon absorption
properties of self-assembled ethyne linked multiporphyrin
ladder and prism”

Kim Kil Suk Charge transfer induced enhancement of
near IR two-photon absorption of 5,15-bis(azulenylethynyl)
zinc(I) porphyrins”
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Yang Jae Sung “Single molecule study on excitation
energy migration processes of cyclic porphyrin arrays”

Yoon Zin Seok “Evaluation of Planarity and Aromaticity
in Sapphyrin and Inverted Sapphyrin Using a Bidirectional
NICS (Nucleus-Independent Chemical Shift) Scan
Method”

7. 20073 73 22URE 277X LE OftX|Aof|
M €2l 12th International Symposium on Novel
Aromatic Compounds (ISNA-12)0{|A 2719 ZEAF
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Yoon Zin Seok “Evaluation of Planarity and Aromaticity
in Sapphyrin and Inverted Sapphyrin Using a Bidirectional
NICS (Nucleus-Independent Chemical Shift) Scan
Method”

Yoon Zin Seok “Protonation-induced Conformational
Control and Aromaticity Retrieval of [38]Nonaphyrin
(110.1.10.1.1.0)
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M @2l Yonsei University - University of Tokyo
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Shanmugam Easwaramoorthi “Two-Photon absorption
properties of self-assembled ethyne linked multiporphyrin
ladder and prism”

Jong Kang Park “The smallest Mobius Strip Aromatic
Molecule and The Relationship Between Aromaticity and
TPA”

Kil Suk Kim “Charge transfer induced enhancement of
near IR two-photon absorption of 5,15-bis(azulenylethynyl)
Zinc(IT) porphyrins”

Sung Cho “Perturbation of electronic States and Energy
Relaxation Dynamics Induced by Phenylene Bridges in
Zn(I) Porphyrin Dimers”

Zin Seok Yoon “Evaluation of Planarity and Aromaticity
in Sapphyrin and Inverted Sapphyrin Using a Bidirectional
NICS (Nucleus-Independent Chemical Shift) Scan
Method”

Min-Chul Yoon “Photophysics of meso-8 Doubly
Linked Ni(II) Porphyrin Arrays : Large Two-photon
Absorption Cross Section and Fast Energy Relaxation
Dynamics”
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Kim Kil Suk “Charge Transfer Induced Enhancement of
Near IR Two-photon absorption of 5,15-bis(azulenylethyl-
nyl) zinc(I) porphyrins”

Noh Su Bum “Two Photon Absorption Properties of 14-
Phenylene bridged [44],[46]Decaphyrins by Planarity
Control upon Protonation”

Park Jong Kang “Organic solar cell based on porphyrin
derivatives for broad light harvesting”

Yang Jae Sung “Probing the Photophysical Processes in
Zn(II) Porphyrin Dendrimers Rigidified by Bidentate
Guests Using Single Molecule Spectroscopy”

Yoon Min-Chul “Ultrafast Photophysical Study of
meso-beta, beta-meso Doubly-linked Ni(Il)porphyrin
Tapes”

Yoon Zin Seok “Excitation-state dynamics and
Quantitative Aromaticity in orthogonally linked
[22]Smaragdrin Monomer and Dimer”

Jang So Young “Octupolar Trisporphyrin Conjugates
Exhibiting Strong Two-Photon Absorption”

Cho Sung “Perturbation of ElectronicStates and Energy
Relaxation Dynamics in a Series of Phenylene Bridged
Zn(I) Porphyrin Dimers”
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Shin Jae Yoon “Two Photon Absorption Properties of
1 4-Phenylene bridged [44],[46]Decaphyrins by Planarity
Control upon Protonation”

Yoo Hae Jin “Excitation Energy Migration Processes in
Cyclic Porphyrin Arrays Probed by Single Molecule
Spectroscopy”

Lim Jong Min “Excited-state Dynamics and
Quantitative Aromaticity in Orthogonal Core-modified
[22]Smaragdyrin Dimer”

Jang So Young “Octupolar Trisporphyrin Conjugates
Exhibiting Strong Two-Photon Absorption”
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