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Semicrystalline conjugated polymers are promising
cost-effective candidates for organic electronic devices,
in particular, for organic field-effect transistors and solar
cells [1]. One of the most studied compounds is
poly(3-hexylthiophene) (P3HT) and its blends. Typical
feature of this polymer is a mixture of poor and well
organized domains, the latter are addressed to be
crystalline and assumed to strongly improve device
performance [2]. Our study aims to improve
understanding of the role of nanoparticle additives in the
structure formation and nanomorphology of P3HT in
order to enhance functional properties of optoelectronic
devices.

We present results of nanofocused x-ray studies of
structural properties of P3HT blends with gold
nanoparticles (AuNPs) [3-5]. The hidden structural
features of semicrystalline polymer films are revealed by
applying the novel x-ray -cross-correlation analysis
(XCCA) technique [6-8]. In comparison with radial
intensity curves usually analyzed in scattering
experiments, the Fourier spectra of the cross-correlation
functions provide extended information about the
structural order in the system. Spatially resolved maps of
orientational distribution of crystalline domains allow us
to distinguish sample regions of predominant face-on
morphology, with a continuous transition to edge-on
morphology. As compared to a pristine P3HT film, the
P3HT/AuNPs blend is characterized by substantial
ordering of crystalline domains, which can be induced by
Au nanoparticles. We also observed stronger structural
variations of the P3HT matrix in the film regions with
higher concentration of gold nanoparticles.
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