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A key technology in the next century will be supporied by the ultrafast and very high-density
information processing systems. Extensive efforts are now being made to explore various
nonlinear optical (NLO) materials which are required for such 2 new opto-electronic technology.

The goal of this research plan is to provide fundamental knowledge on the yet unknown
structures and electronic properties of novel NLO organic substances in the form of thin films
suitable for the future device fabrication. Of many kinds of organic materials, we focussed our
efforts on two kinds of conjugated polymers, the one being —conjugated carbone polymers,
polydiacetylenes (PDAs) and the other -~conjugated silicon polymers, polysilanes (PAs). Both
polymers are known to exhibit remarkable NLO properties due to the delocalized electrons
extended over the conjugated polymer backbone chains. However, the underlying NLO processes
in both polymers have been little known as yet.

For PDAs, we developed a specific polymers which contain an alkyl-urethane-based side-
group. By using this polymer, we were able to fabricate highly oriented PDA films by means of
a simple vacuum evaporation technique. The third-order electric susceptibility spectra have been
extensively measured by means of the third-harmonic generation method. A remarkable multi-
photon resonance effect in the spectra has been interpreted in terms of the quasi-one-dimensional
(1D) excitons in the conjugated polymers.



In the case of o-conjugated polysilane (PA), the exciton resonance effect has heen found to
appear even more conspicuousky. A quantitative interpretation of these results has been success-
fully made on the basis of the 1D exciton model, for the first time for the quasi-1D semiconducting

polymers.

Besides, NLO properties have been also investigated on some of other kinds of organic films,
such as halogen-bridged organo-plutinum compiexes and naphthalocyanines, in order to clarify
the contribution of low-dimensional electron systems in these molecular assemblies to the

third-order NLO responses.

As a whole, we were able to establish a sound foundation for the basic understanding of
structures and third-order NLO properties of several representative organic NLO films which are
thought to play a key role in the future opio-glectronic technology.
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