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Large enhancement of optical response and photovoltaic effect in carbon
nanotube-based composites
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By utilizing the hollow space within single-walled carbon nanotubes (SWNTs), we
successfully synthesized quaterrylene molecules from perylene, and polythiophene from sexythiophene. In
quaterrylene-encapsulated SWNTs, excitation energy transfer (EET) from quaterrylene to SWNT is observed,
and the EET times are found to be 0.4-1.4 ps, depending on the tube diameter. In fluorene polymer-wrapped
SWNTs, EET occurs from polymer to SWNTs as well as EET between wrapped SWNTs. The transfer time is
comparable to those of molecule-encapsulated SWNTs.

In polythiophene-encapsulated SWNTs, photoconductive behavior can be observed under visible light
illumination, indicating carrier generation by photoexcitation of polythiophene. The charge transfer time
from polythiophene to SWNTs is as short as 1 ps. We have found that such ultrafast energy and charge
transfer are characteristic of carbon nanotube-based hybrid systems where the distance between
polymer/molecule and SWNT is less than 1 nm.
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