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Polarizability function of liquid water with intermolecular charge transfer

effects for molecular dynamics simulation in Raman spectroscopy

(Graduate School of Science, Kyoto Univ)
(OHironobu Ito, Yoshitaka Tanimura
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Full molecular dynamics simulations for single-beam spectrally
controlled two-dimensional Raman spectroscopy
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Theoretical Analysis for Chemiluminescence Mechanism of
Acridinium Ester
(Graduate School of Engineering Sciences, Sophia Univ.*, Graduate School of
Pharmacy, Kyushu Univ.**) OMizuho Nakamura*,
Manabu Nakazono**, Shinkoh Nanbu*

(] (L5300 T 13k % 7o b & O BRI DD E &I EICFIH S TE oo, (b5t
WA R ERE L LTHBINTE 2, TDO12THDHT 7V V=0 AT AT VERIGH
MR LE LToFF & UEEZRE LB T 5 U4 X RO(LFEREHETH Y, EER
KD —2L LTHOENTWD, ETT7 7V V=0 LA A7 )V Ll b AKENIST H 2 & T,
AR X MG R T OISR ES D, OIS RENREEL, 10- A FN-9-T 7 Y K
BT 5, MRBEERRIZI W TERRES) D DRIORE~ERE L, Zhh SIREICBhE T 5
WRETHENLET B2 LN TNAHE),
jop Py e ]
O O [OXge)

O : AIkaIineHi(Z:]ditions > - > —> hv

N N 3

1
CHs CH,
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Development of photochromic ionic liquids

containing cationic spiropyrans

(Tokyo Univ. of Sci., Yamaguchi) OHirochika Okada, Yusuke Funasako, Makoto Inokuchi
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Fluorescence on/off switching in polymers
bearing fluorene and diarylethene

(Osaka City Univ.) oTatsumoto Nakahama, Daichi Kitagawa, Seiya Kobatake
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Commun. 2014, 5, 5709 (1-11).
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Reversible tautomerism through the hydrogen transfer in the TTF
derivatives with a pyridine ring and a thiole group

(Osaka Prefecture Univ. , Graduate School of Science) ORyota Okuno, Hideki Fujiwara
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Photoluminescence and fluorescence lifetime of
7,7,8,8-tetracyanoquinodimethane (TCNQ)

(Muroran Tech.) OHonami Tamaya, Hideyuki Nakano, Toshifumi Iimori
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Quantitative analysis of terahertz spectroscopy using a metal
parallel-plate waveguide
(1. Research Center for Development of Far-Infrared Region, Univ. of Fukui, 2. Graduate School of
Engineering, Univ. of Fukui, 3. Research Inst. of Electronics, Shizuoka Univ., 4. Faculty of Education,
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Synthesis and Photochromic Properties of a Phenoxyl-Imidazolyl Radical Complex
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Observation of double resonance 2D transient absorption spectrum
under laser and white light irradiation
(Graduate School of Science, Kobe Univ.1, Molecular Photoscience Research Center, Kobe Univ.2)

oRyokuhei Yamazaki?, Akihide Wada®2
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Measurements of two-photon absorption cross-sections using highly

sensitive optical-probing photoacoustic spectroscopy
(Aoyama Gakuin Univ.) Tasuku Isozaki, Tadashi Suzuki

[Introduction]

Two-photon absorption, which is related to the imaginary part of third-order nonlinear susceptibility,
is one of the important nonlinear optical processes. Conjugated organic molecules with large
two-photon absorption cross-section are of interest in diverse applications such as microfabrication,
photodynamic therapy of cancer, two-photon microscopy, optical power limiting, and optical data
storage. Diphenylacetylene (DPA) and diphenylbutadiyne (DPB) are highly symmetric n-conjugated
molecules and are attracting much attention as building blocks for two-photon absorption materials.
The study of two-photon absorption is mostly based on the observation of direct absorption and
radiative transitions, i.e. open-aperture Z-scan and two-photon excited fluorescence. However,
because of the small two-photon absorption cross-section and subsequent weak fluorescence of DPA
and DPB, the two-photon absorption cross-sections are difficult to obtain. Photoacoustic spectroscopy
(PAS), a highly sensitive photothermal calorimetric technique, is ideal for the measurement of a
variety of weak two-photon absorption phenomena in liquids. We applied the PAS technique detecting
a transient angular deflection of the probe beam, so-called optical-probing PAS (OPPAS), to the

measurement of two-photon absorption.

[Experimental]

An optical parametric oscillator (OPO) laser pumped by the third harmonic of a Nd**:YAG laser
and a He-Ne laser were used as the excitation and the probe sources, respectively. An acoustic wave
resulting from absorption was observed as a transient angular deflection of the probe beam. The
temporal intensity profile of the probe light through a 200-um pinhole was detected by a
photomultiplier tube. Heat action spectra were measured by plotting the prompt photoacoustic signal

amplitude Uoppas against the excitation wavelength.

[Results and Discussion]
The heat conversion efficiency to generate the prompt photoacoustic signal was obtained by
one-photon absorption at 266 nm. The prompt photoacoustic signal amplitude Uoppas resulting from

one-photon absorption can be described as;
Uoppas = Kasslze6(1 — 1074) 4,

where K is the instrument function, / is the incident laser power, 4 is the absorbance of the sample at
266 nm, and o is the heat conversion efficiency. The incident laser power dependence of the OPPAS

signal intensity was measured, and linear regression of the plots provides the slope Uoppas / I266, Which



is equivalent to Kz (1-10™*) aa66. The heat conversion efficiency of the samples was obtained with
respect to a calorimetric standard (2-hydroxybenzophenone (2HBP); azss = 1)' by cancelling the
instrument function. The a6 values for DPA and DPB were determined to be 0.49 and 1.0,
respectively.

The prompt photoacoustic signal amplitude Uoppas resulting from the two-photon absorption can be

described as;
— 2 2
Uoppas = Ko )Clopoa’a

where K is the instrument function, o is the heat conversion efficiency, and ¢¥ is the two-photon
absorption cross-section. The heat conversion efficiency for the two-photon absorption was assumed
to be identical with that for the one-photon absorption at 266 nm. The OPPAS signal intensity
depending on the incident laser power at 472 nm is presented in Fig. 1. Fitting curves of the plots
using the 2nd-order term of the polynomial function provide Uoppas / 13po, Which is equivalent to
Ko®co. The two-photon absorption cross-sections of DPA and DPB at 472 nm was estimated using a
reference molecule (BPEB; ¢ = 76 GM at 476 nm)? by cancelling the instrument function. The ¢!
values for DPA and DPB were successfully determined to be 30 and 67 GM, respectively.

The relative magnitude of the two-photon absorption cross-section can be recognized as the
interaction of the ground state with upper two excited states. In centrosymmetric molecules,
one-photon transition properties, i.e. detuning energy and transition dipole moment, often play an
important role in the frequency dispersion of the two-photon absorption activity even if the
intermediate state is not populated by the transition. As the laser frequency approaches the one-photon

transition frequency, the contribution of

50
the detuning energy to the two-photon 1 o oea
absorption cross-section increases. The 40— O DPB
increasing contribution results in the > i BPEB
enhancement of  the two-photon E 307 2
absorption  cross-section near  the é 20 -
resonance frequency of the one-photon = _
absorption. The significant enhancement 10
of the two-photon absorption 7 /
cross-section for the 472 nm transition of 0T — 1 1 T 1 T T
0 50 100 150 200 250

DPB was related to the resonance effect
Iopo / MV

with the red-shifted one-photon allowed
Fig. 1 Dependence of the OPPAS signal intensity on

transition. the incident laser power at 472 nm.
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Controlling a Conjugated System of 0-Quinone Derivatives
by an Electrochemical Redox Reaction

(Kumamoto Univ.) OYuki Togo, Kazuki Urakawa, Hayato Ishikawa, Masaki Matsuda
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fi2(Z Pt #5M: % {# ] L . pentaphene-6,7-dione % &
72 0.1 MTBAPFs ® CH3CN R CHIE L 7= & =
% (Fig. 2, dotted line) . —BePEM 672 2380
DR BN >T72Z & 225 | pentaphene-6,7-
dione 2RV TH ARAWA 7R UL E Z - TV
2 AREMEA R ST, £ 2 T, TBAPFs Do
V1 NaClO, % BIFE VT CV ORIE ZIT
S72& 2 A (Fig.2,solidline) , —EEMENS72 5
B ABIT S Z LN TE, BRI LB T
DY —7HE LIRS LN DOOBIJITE S
ko, WIZ, B —DOD o-F /) LiHE
{KT& 5 picene-13,14-dione (2T, EFE
& LT TBAPFs %7213 NaClO4 Z iV T CV &
HEEIT>7= (Fig.3) . 204, TBAPF &
BIRE &L LB AIIE—BEORISE LML
723573, NaClOs & ERE & L7381 1E
BEHORIEb A bND X HIThhoTe, F0,
[FIER 72 250 C1T > 7= ferrocene @ CV HIE Tl
EHLLOBMRETHIRIER UBM TE—27 2R
BT Enh, BEIZERY o-F / UEHEIR
DOEALE TS D ¥ — 7 BALTEB L T/
EHERI =415, Z 2T, pentaphene-6,7-dione &
picene-13,14-dione > CV Dl EHE H % bele4~ 5
L. ELbEH Ag/Ag T EMICK L T—1.0V T
L =14V MEIZETLEOE— 7 035 2 L3
53030 L LUMO O )L — WG |2 R X 7258
TeneEX oD, INDOR/BENDL, At

7.00E-05
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-0.60 -0.90 -1.20 -1.50 -1.80

Voltage (V) vs Ag/Ag*

Fig. 2. Cyclic voltammograms of pentaphene-6,7-dione
in CH3CN with 0.1 M TBAPFs (dotted line) or 0.1 M
NaClOs (solid line).
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Fig. 3. Cyclic voltammograms of picene-13,14-dione
in CH3CN with 0.1 M TBAPFs (dotted line) or 0.1 M
NaClOs (solid line).
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[2] K. Urakawa et al., Angew. Chem. Int. Ed. 2016, 55, 7432.

[31A.René et al., J. Phys. Chem. C 2012, 116, 14454.
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Structures and properties of novel TTF-metal complexes
and fabrications of thin-film transistors

(Ibaraki Univ?, Univ. of Tsukuba2, AIST ESPRIT?, AIST RCPV+4) Atsushi Wachi!, Takuya
Shiga?, Hiroki Oshio?, Masayuki Chikamatsu4, Reiko Azumi?, Hiroyuki Nishikawa?)
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[CU"(EDT-MT-sae-TTF),] (3): Ry-R; = S(CH,),S, R, = SCH3, R3 =R, =H
[Cu"(Bz-MT-sae-TTF),] (4): R1-Ry = (CH=CH),, R, = SCHz, Rg=Rs = H
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Development of molecular chiral conductors based on
(S,9-DM-MeDH-TTP and its racemic derivative

(Ibaraki Univ) Masami Fujimoto, Yuuki Yoshimura, Yuma Nakanishi,
Hiroyuki Nishikawa,
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Structural and Physical Properties of Molecular Conductors Derived from

DT-MET and Its Dimethyl-Substituted Derivatives
(Univ. of Hyogo) ORyosuke Matsumura, Tomofumi Kadoya, Jun-ichi Yamada
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