2P040

KR T-TFISAAYTA—THIHEKIZED
NIVIATOBSEEBYLERICETHIBRXIYIVFTHIATIOR
G RBEER, TR T T o b, R BRI
OFky B—', KM 2 B HAER, m &7, &k £

Charge carrier dynamics in bulk heterojunction organic semiconductor by

optical-pump terahertz-probe spectroscopy
oYuichi Hiramatsu', Kaoru Ohta'?, Kotaro Takahashi®, Hiroko Yamada®, Keisuke Tominaga'?
! Graduate School of Science, Kobe University, Japan
2 Molecular Photoscience Research Center, Kobe University, Japan
! Graduate School of Materials Science, NAIST, Japan

[Abstract] Organic photovoltaic solar cells have attracted much attention because they are
cost-effective and environmentally friendly. In order to design organic solar cells with better
energy conversion efficiency, it is important to gain insight into generation and relaxation
processes of charge carriers in such devices. As is well known, charge carriers have
characteristic absorption in the terahertz (THz) region. We used optical-pump THz-probe
spectroscopy to investigate charge carrier dynamics in bulk heterojunction (BHJ) thin films,
which consist of diketopyrrolopyrrole-linked tetrabenzoporphyrin (DPP-BP) and fullerene
derivative (PCBM). We found that the transient THz signals decay on two different time
scales. Compared to the previous result of BP:PCBM, transient THz signals in
DPP-BP:PCBM BHJ films have residual components, which indicates the existence of
long-lived mobile charge carriers. Furthermore, the amplitudes of the fast decaying
components in the transient THz signals depend on the excitation intensity. We considered
that these components are due to the annihilation of the charge pairs.
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Figure 1. Structures
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Figure 2. Change of the peak amplitude of Figure 3. Change of the peak amplitude of
THz transmission as a function of THz transmission at four different excitation
optical-pump/ THz-probe delay. fluences.
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