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abstract

In this study, we fabricated organic solar cells with photoactive materials of p-—
and n— type organic semiconductors of PBFTTT-EFT and soluble fullerenes, and analyzed the
deterioration mechanism of the device performance of highly efficient organic solar cells under
simulated solar irradiation from a microscopic viewpoint using light—induced electron spin
resonance (ESR) spectroscopy. As a result, for the device performance of PBDTTT-EFT:PC;BM
organic solar cells, while the short—circuit current density decreased as the duration of the
irradiation increased, the open—circuit voltage hardly decreased. By measuring the device
using the light-induced ESR method, two signals with narrow and broad ESR linewidth due to
charge accumulation were observed. The origins of these signals were identified from the
analyses of the g factor and the ESR linewidth using the low—temperature ESR measurements of
the device and the density functional theory, which gave a guiding principle of the device

fabrication toward high efficiency and durability.
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