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Radical lons of Cyclopyrenylene: Comparison of Spectral Properties with Cycloparaphenylene
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Hoop-shaped r-conjugated molecules have attracted much attention. In this study, the radical ions of
[4]cyclo-2,7-pyrenylene ([4]CPY), a cyclic tetramer of pyrene, and [4]cyclo-4,5,9,10-tetrahydro-2,7-pyrenylene
([41CHPY) were investigated using radiation chemical methods, namely, j~ray radiolysis and pulse radiolysis.
The absorption spectra of the radical ions of [4]CPY and [4]CHPY showed clear peaks in the near-IR and
UV-visible regions similar to those of [8]cycloparaphenylene ([8]CPP). Theoretical calculations using
time-dependent density functional theory provided reasonable assignments of the observed absorption bands. It
was indicated that the C4-C5 and C9-C10 ethylene bonds of [4]CHPY do not contribute to the electronic
transitions, resulting in absorption spectra similar to those of [8]CPP. On the other hand, it was confirmed that
the allowed electronic transitions of the radical ions of [4]CPY are different from those of the radical ions of
[4]CHPY and [8]CPP.
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Fig. 2. Absorption spectra of the radical cations of
(a) [4]CPY, (b) [4]CHPY, and (c) [8]CPP. Spectra
obtained by jray irradiation are indicated by
black, while transient absorption spectra during
pulse radiolysis are indicated by blue. Numbers
near absorption peaks indicate peak positions in
nm unit. Bars indicate oscillator strengths of
radical cations by TDDFT.
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Fig. 3. Energy levels and MO patterns of radical
cation of [4]JCHPY and [8]CPP calculated at
UB3LYP/6-31G(d) level assuming C; and Dug
symmetries, respectively. Numbers indicate
energy levels in eV unit. MO levels for o and 3
electrons are indicated by black and gray,
respectively. Main transitions, which provide the
near-IR and UV bands are indicated by red and
blue arrows, respectively.
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Fundamental Property of Organic Electronic Materials Studied by Advanced Microwave Spectroscopy
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The intriguing photoactive features of organic-inorganic hybrid perovskites have enabled the preparation of a
new class of highly efficient solar cells. However, the fundamental properties, upon which the performance of
these devices is based, are currently under-explored, making their elucidation a vital issue. Herein, we have
investigated the local mobility, recombination, and energetic landscape of charge carriers in a prototype
CH3NH3Pbl; perovskite (PVK) using a time-resolved microwave conductivity (TRMC) technique. Modulating
the microwave frequency from 9 GHz toward 23 GHz allowed us to determine the intrinsic mobilities of each
PVK sample (60-75 cm?V*s™), which were mostly independent of the mesoporous scaffold. Our study provides
a basis for understanding perovskite solar cell operation, while highlighting the importance of the mesoporous

layer and the perovskite fabrication process.
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