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abstract

In this project, a bulk photovoltaic effect which had been observed in
ferroelectric ceramics was studied in liquid crystalline ferroelectric
semiconductors. The ferroelectric phenylterthiophene derivatives have no
absorption bands in visible region. Fullerene derivatives were added in the
phenylterthiophene derivative. In a chiral ordered smectic phase,
fullerene-rich domains in which electrons were transported were formed in
the polarized smectic phase. In the polarized phase, photovoltaic effect was
confirmed for visible light illumination. In the double chiral ferroelectric
liquid crystals, the open circuit voltage reached 0.8 V in a symmetrical cell

and the external quantum efficiency exceeded 60 % in near the UV region.
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Figure 1 (a) Molecular structures of ferroelectric liquid crystal 1 and fullerene derivatives 2 and
3, and polarizing micrographic textures of compound 1 doped with (b) compound 2 and (c)

compound 3.
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Figure 2 J-V characteristics in the SmG* phase at 90 °C of (a) compound 1, (b) compound 1

doped with compound 2, and (c¢) doped with compound 3.
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Figure 3 (a) UV-VIS absorption spectra of compound 1, and compound 1 doped with compound 2
and 3 in the thin film states. (b) Photocurrent spectra of compound 1, and compound 1 doped

with compound 2 and 3 in positively polarized state and (c) negatively polarized state.
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Figure 4 (a) Molecular structure of double chiral ferroelectric liquid crystal 4. (b)
Current-voltage characteristics of compound 4 doped with compound 2 at 70 °C. (c)

Photocurrent spectra of compound 4 and that doped with compound 2 at 70 °C.
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Figure 5 (a) Molecular structure of double chiral Iliquid crystal 4. (b) Polarized
electroluminescence from compound 4. (c) Rotation of the polarized plane of the

electroluminescence of compound 4.
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