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Computer simulation of GISAXS analysis of HMDSO/Ag/PTFE nanocomposites
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Polymer / metal cluster nanocomposites with tailorable properties are interesting

materials for a growing field of applications [1]. Therefore, the control of basic

parameters like metal filling factor, particle size distribution, and composition of

particles is required. Grazing-incidence small-angle x-ray scattering (GISAXS) is

increasingly used to investigate the structural properties of thin films, layered

materials, nanoparticles and many others. The important advantages of GISAXS are

the ability to probe buried interfaces, like nanoparticles covered by polymer layers,

and that the measurement is averaged over the sample surface, giving the statistical

information over several square millimeters. The latter is especially important for

samples containing nanoclusters produced using DC magnetron-based gas

aggregation sources, because the cluster beam is not uniform [1,2].

To prepare a successful experiment and to analyze the measured data, appropriate

simulations are required. In the present work GISAXS on the HMDSO/Ag/PTFE

nanocomposite films produced in [3] were simulated in the framework of the Distorted

Wave Born Approximation (DWBA). The software developed by authors [4] was used.

The simulation shows how the size and shape of Ag nanoparticles and their

inter-nanoparticle distance influences the GISAXS pattern and can thus be yielded

from the measurement. It is also shown, that the influence of the polymer layers is

noticeable only at scattering angles below 0.3°. At larger angles the GISAXS pattern

is mainly determined by the properties of Ag nanoparticles.
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