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[ Abstract]

In this study, we focused on the iodine bond toward controlling the molecular arrangement,
and synthesized the radical cation salt (EDO-TTF-I)>ClO4 (1). Salt 1 showed semiconducting
behavior around room temperature. With a decrease in temperature, 1 turned into metallic
behavior with unit cell doubling at 190 K, and then turned into semiconducting behavior again

around 95 K. The results of magnetic susceptibility
measurement, Raman spectroscopy and band calculation
suggests that 1 is a dimerized Mott insulator above 190 K, a
semimetal between 190 K and 95 K, and undergoes a gradual
change into a band insulator below 95 K. The structural feature
due to the introduction of iodine was similar to those in the other
EDO-TTF-I salts. In this meeting, the crystal and band structures
in 1 will be discussed over the wide range of temperature.
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Fig. 1. Schematic image of
iodine bond of EDO-TTF-I.
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[ Abstract] A novel charge-transfer salt Mex(SMe). TTF-TCNQ is prepared by the
co-sublimation method. TTF and TCNQ molecules form segregated stacks and the
charge-transfer degree estimated by bond lengths of TCNQ and IR spectroscopy is almost 0.5.
Resistivity decreases down to about 30 K and then increases. The resistivity rise is not
suppressed even at 14.9 kbar. Thermopower is negative with a small absolute value, and
turns crossing zero around the resistivity increase similarly to TTF-TCNQ. Although we
have measured three different samples, the ESR signal is composed of two Lorentzians,
indicating the existence of twinned domains with different molecular orientations. The ESR
signal remains even at 4.3 K, suggesting the ground state is a charge order or 4kr CDW state.
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Fig 1. Crystal structures and molecular arrangements of Me2(SMe), TTF-TCNQ
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Fig 2. Temperature dependence of (a) resistivity, (b) thermopower and (c) magnetic susceptibility.
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[Abstract] We explore a new type of organic conductors having hydrogen-bond dynamics.
In this work, by using catechol-fused ethylenedithiotetrathiafulvalene, HoCat-EDT-TTF, novel
hydrogen-bonded charge-transfer salts, B-(H2Cat-EDT-TTF)2A [A = BF4, ClO4, ReO4], were
successfully synthesized. The BF4 and ClO4 salts are isostructural semiconductors at room
temperature. They have a B-type two-dimensional conducting layer, where the donor
molecules, H.Cat-EDT-TTF'%%, are uniformly arranged in the stacking direction. Furthermore,
in the interlayer directions, there are hydrogen bonds between the donor molecule and counter
anion through the catechol hydroxyl groups. On cooling, these salts exhibit a
semiconductor-insulator transition. A low-temperature X-ray analysis of the ClO4 salt suggests
that charge ordering occurs in the conducting layer, accompanied by the displacement of the
hydrogen-bonded proton. In this presentation, the synthesis, structures, and physical
properties of these salts will be reported, to discuss the origin and mechanism of this phase
transition.
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[Abstract]

The electronic structure of (TMTTF)3[TTF(CO2)sH2] (1), for which the [+1, 0, +1] charge
distribution in a TMTTF trimer at 300 K is reported, is regarded as a charge ordered state in
an extended concept based on the charge distribution on TTF cores!!. In this study, the
thermal phase transition behavior of 1 is demonstrated. The structural and physical properties
implied the temperature independent charge on [TTF(CO2)4H]%, in which TTF core is neutral
and total molecular charge is -2. On the other hand, the charge rearrangement transition in
TMTTEF trimer is suggested, in which high temperature paramagnetic state with [+1, 0, +1]
type charge disproportionation undergoes to low temperature nonmagnetic phase with the
[+2/3, +2/3, +2/3] uniform charge.
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[Abstract] We have prepared aqueous nanorods of copper phthalocyanine (CuPc) having
the mean width of 40 nm and the mean length of 400 nm with a nanosecond laser ablation
method, and investigated the excited-state relaxation time by the conventional transient
absorption spectroscopy. Because the relaxation dynamics of excited states in nanoparticles
will be affected by the size and shape, a single particle spectroscopy is necessary. In this study,
we examined the excited-state relaxation dynamics of CuPc nanorods by using the
home-build femtosecond pump-probe light-scattering microspectroscopy. As a result, the
relaxation time of the excited state tend to be scattered from particle to particle.
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Observation of the dynamics for nonlinear emission
in an organic — inorganic perovskite crystal
by femtosecond transient absorption microscopy

oTetsuro Katayama, Naoto Tamai
School of Science and Technology, Kwansei Gakuin University, Japan

[Abstract] Hybrid inorganic—organic materials with organometal trihalide perovskite as
light absorbers have been interesting to solar cells because of their large power conversion
efficiencies exceeding to 20%. It has been reported that structural properties of the perovskite
layer are of crucial importance for the high performance of the device". The relation between
morphology and exciton dynamics in organometal trihalide perovskite crystal has been
unclear. Investigating each dispersed nanoparticle is an ideal experimental system to study the
each relationship between morphology and exciton dynamics. Widefield femtosecond
transient absorption microscopy was developed to investigate dispersed particles. We applied
it for exciton dynamics of perovskite crystals. Nonlinear emissive dynamics was observed in
organometal trihalide perovskite crystal.
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Mode Selective Excitation of Coherent Phonons in Single Crystalline

Rubrene
oKeisuke Yano!, Hiroyuki Katsuki!, Hisao Yanagi!
! Graduate School of Science and Technology, Nara Institute of Science and Technology

[Abstract]
Coherent phonons are collective excitation of phonons which can be generated by ultrashort

laser pulses with their temporal widths shorter than the period of the lattice oscillation.
Rubrene is an organic semiconductor famous for its high carrier mobility. Coherent phonons
of rubrene have been previously observed by transient absorption [1] and transient grating
spectroscopy [2]. In this study, single crystalline rubrene films were fabricated by physical
vapor transport (PVT) [3]. These samples were characterized by X-ray structural analysis and
polarization microscopy. The ultrafast response of coherent phonon modes is detected by the
pump-probe reflectivity measurements at 90 K. Several oscillation modes at 3.2, 3.7 and 4.2
THz were observed. We have focused on one target mode and tried to control its amplitude by
double-pulse excitation, and successfully demonstrated the precise control of the phonon
amplitudes. Such techniques are useful for the detailed study of the electron-phonon coupling

in the ultrafast time scale.
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Fig.1 (a) Signals of coherent phonons in single-crystal rubrene and (b) their Fourier
transform spectra under single pulse excitation (red), and double pulse excitations with
constructive timing (blue) or destructive timing (cyan) for 3.2 THz mode.
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Magnetoluminescence of an emissive stable radical doped into host
molecular crystals

oTetsuro Kusamoto', Shun Kimura', Hiroshi Nishihara!
! Department of Chemistry, Graduate School of Science, The University of Tokyo, Japan

[ Abstract] We studied the emission properties of a highly photostable luminescent organic
radical, (3,5-dichloro-4-pyridyl)-bis(2,4,6-trichlorophenyl)methyl radical (PyBTM), doped
into host molecular crystals. The 0.05 wt%-doped crystals exhibited photoluminescence (Aem
= 563 nm) attributed to a PyBTM monomer with a room-temperature emission quantum yield
of 89%. This value is the highest reported for organic radicals under ambient conditions. As
the doping concentration increased, a new broad emission band attributed to a PyBTM
excimer appeared at Aem ~ 680 nm, whereas the relative emission intensity from the PyBTM
monomer decreased. The 10 wt%-doped crystals exhibited both PyBTM monomer and
excimer-centered emission bands, and the intensity ratio of these two bands was modulated
drastically by applying a magnetic field of up to 18 T at 4.2 K. This is the first observation of
a magnetic field affecting the luminescence (i.e., magnetoluminescence) of organic radicals.
We also proposed a mechanism for this effect.
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Fig. 2. Emission spectra of (a) Dope_0.10 and (b) Dope_10 at 4.2 K under a magnetic field. (c) Magnetic
field dependence of Iss0/ls63 of Dope_10 at4.2,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, and 20 K.
Is60 (I663) indicates emission intensity at A = 560 (663) nm.
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